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(FOR  I-ADIKS), 
Tfct  HALF  TERM  b=gin<  NOVEMIIER 

K  SHADWELU  Hon.  See. 


UNIVERSITY    COLLEGE,  LONDON. 

ADVANCED  COLtRSE  OF  CRBM1$TRY  FOR  WOMEN. 

Aji«iiant  Profc^MM-.  H.  FORSTER  MORLBV,  D.Sc 
r  Th«iii.traciioninclud«the  Siibiects  required  fer  the  Mlnliary  SeM» 
UbcaiKl  lntennedi.ite  Snrncc  f.«Aniin.«ii..n<i  The  C.mrsc  will  c..^^i»t  of 
■boul  ioo  MceliiiK^.  j.:»rily  drv  jtfi  t,.  Oral  Irwiruni  IlluMritcl  by 
CJtiwniDatU,  parti)  to  Practical  \S  ,.rk  in  Klcmrn«ar>' Oaaliuiive  Aoalviit 
7  UW  MiBhm  oT  tkc  CUm.  Fe..,  inrlndins  '  ._ 
tlf.  Firtt  M«ctiiic  MONDAV. 

To  OOLOGISTS  — A  Gentleman  wishes  to 

ejcdtai^  a  fine  Monu.  iiUr  .MIcro«-npe,  wiili  full  App.ir.iiii.  and 
2'5?f*."I5»  •»  22>  i«  "5>»»ged,  <«»r  good  Side  blown  Wiiwiw  of 


Apparatus 

,  at  4  p.m. 
I  11 \,  M 


CIVIL  SERVICE 


unmatii  n  T-'i 
November  14 
ai  which  a^plicaii 


COMMISSION.— Ex. 

A^•.Ivurll  K»i«miner«hip»  in  t'le  PAtent  Ofliee  (ii-i?), 
S.i!.irv.  iC35'->  lu  4*'J"-     I'be  dale  ^pei  ItirH  is  the  lalc»i 
niiM  be  made  oa  funns 
GvU 


•n«  can  Ik  received. 


Commiauoa,  Lemian,  S.W. 


UNIVERSITY  COLLEGE,  DUNDEE. 

.  <  HAIR  OK  BIOI.OT.V. 

TTie  C  iinnl  i»  pr<-n.ire^1  10  rerrivf-  appliL.111  ..iv  f  r  a  (  hair  .>f  Hi-.l..jjy. 
ne  arpr.intnicnl  will  he  made,  in  the  (irvt  instance,  fo«-  four  rears,  in  each 
of  which  llw  i^uy  will  be  Lv',.  with  iwo-thirdtortbtCiw,  ibe  lolal  income 
bcinf  ciuraniwd  to  be  not  IrM  than  /v»  t>cr  annum  dunnit  that  period. — 
ApphratK.fi,,  .11  rompanicd  I  v  ?i  >  ,\r.^-.  .,{  t'ctiimuniaN.  should  be  icni  10 
Mes^rv  SUM  II.  a-:,!  N  M  \  I  I  ,  •  It »  k  Sirr^i,  Duodre.  not  later  ihu 
flO>  KMIll  k  n  I  hr  V  ,  ,  r»,rui  t  ..ii.iiilale  will  be  upoaed  l« 
[  after  ('bri^i:i 


BIRMINGHAM  SCHOOL  BOARD. 

AFIRST  ASSISTANT  SCIENCE  DEMONSTR.\TOR  i,  reauircd  (in 
ruaaeqiMiM ••  .  f  t«,r  .,p!..,.,ir,.,ni  ..f  fv^nt  Xs^Kiani  a.*  Chief  Demon- 
•trator  at  V  .tt.n 1,  .  n.  iri<  iry  £,,-,  per  Annum.  Requirr- 
iwnn:— A  I  fariK.il  Kno.Vflge  uf  Chcmuiry,  PhyNie*,  and  Phy»iulvgy,  with 
rxpenence  in  teschini^  larse  C1aiu««. 

m/tlfli^'^^iS'*^'**  top*"  of  T«MtaoniaIi,  to  he  received  not  Iat,  r  thsn 
SATUKOAV,  Nowmbcr  ij.  addTMcd  w  tiM  CuKait  of  ih«  .s.-b  -^l  Itu.^r.!, 


COMPETITIVE  EXAMINATIONS, 

LONpON  ami  M  lil  kliS.-srUDENIS  doiring  Inuructi.m  in 
OaiMC*  and  M..1.  n.it.  >  ati«miad  ai  iMr  owa  hauw*  hy  a  High 
Wianglcr,  M  A.  I  nu.  t  i  i  ,  on  wery  rraaonablc  Urmt.— X  ,  9,  Dorvillr 
Ciwcent,  Haniner>mith 

COACHING     FOR  MATRICULATION 

SCIENCE  BXAMINATIONS.-Apply  10  EDWARD  AVELING. 
p^Sc,  Felkm  of  Lmvcmiy  College,  I^Midoa,  S5._  Great  Ruudl  Stieel 


(o(i(aniic  PntiUi  Mnicum).    Ihaeiical  Woik.  Omiag  ilw  tmut  mt 
<nii  of  Miy-Mx  oTDr.  AtrsLiNo't  tmto  fumti  tin  BNuniak. 


lurly-eigh!<   ^   „  , 

ticn*  fiiT  which  they  entewd. 


8CIBNTIPIC  ART. 

LECTURE-ROOM  DIAGRAMS  (CiMwaL  PhniaL  «-iflMtfri 
AichwIoBical,  Bialnriral,  ftc.)oraay  reqniied  lalab  Made  aad^WMor 
eolowcd,  with  rtftrrnre  lrtiCT>  nr  printed  d««ript)on«. 

Alio,  Dk  A \V|  M  ,S  on  \VO(  dJ  and  the  LI  I  HCMiRAraiC  STONE  for 
SdeMlCc  Work..  carvfi.Ilv  a.-nl  neatly  cxcnitrrl  by 

W.  S.  DUNCAN,  SruMin'-  Artist,  it,  DeUmetC 
 Terrace,  llayiwater,  W. 

SILVER  MEDAL  AWARDED 


KDUCATIf»SA 


To  JAMES  R.  GREGORY  for 

1.  (or.i.Kc 


TioNs  OF  (ji:oi.o(;y  and 

MINKRALOGY 


By  the  Iniemaii.inal  Health  and  Edticalioa  RshnNtioo,  18S4. 
ate  At«anM  im  ■■6a,  lObr.  t}n.      M3  ia  Lndoa^  Me,  Sydnr y. 

CEOLOCirAI.  AND  MINRRAUIGICAL  COLLBCTIOtrS 
For  Muu-ums.  C>iteKet.  Vhioli^  tjtetmm^  SOHfaMa,  Ac. 

Li>t>  onapplKatton  to— 

JAMBS  R.  ORBOORY, 

Cioua.ivr  AMD  MlNEaAl«CI«T, 

«8,  Crarlottb  Street,  Fitzrov  Square,  W. 


LIVING  SPECIMENS  FOR  THE  MICROSCOPE. 

(K>LD  MEDAL  awarded  at  the  FISHERIES  EXHIBITION  to 
THOMAS  BOLTON.  57.  NEWHALL  STREET.  BIRMIKCHAM. 

who  lait  week  sent  oat  tohl«»ub<criber»  lx>phopu«  cryitallinai.  with  draWj 
and  description.     He   ha»  alio  ik-nt  out  l!n>utelU  n-.w  e,'.  ,  I'aladiri.j 
Llircnbcrei,    llowerbankia  iinbrtcaia,  Llava  i>)uamaia,  AcincLa 
Koraminifera,  C  " 
Vorticailo,  and  4 


lory  work. 
We 


llowerbankia  imbrtcaia,  Llava  Muamaia,  AcincLa  gnaSa. 


DM  trill  ba  I 


'.Kb 


Weekly  Am 
>uppl)-iiig. 

Specimen  Tabe,  One  Shilling,  post  free. 

Tiomtf^i*  Tfitt  in  coMrtt  ef  Six  M emtkt  ftr  Smhuripti»m 

»r  Twlrt  Tvlft  /or  toi.  6d. 
Portfolio  of  Dmwin;:  = ,  T<-n  Parts,  11.  each. 


SKELETON    OF    FROG    carefully  pre- 

 f  J^-  A  n  K  W 1  l.Ti  >  N ,  V  rrthfteld  Villa*,  Ue.ls. 

ICROSCOPIC  OBJECTS  FOR  HIRE. 

ilistologic.ll,  H.iMilli.il.  ' '.roll  .1',  Ky  th'  l..'^t  M  juntcrs-  Lc: 
out  on  mo*!  tnrticfilc  n;nii»  l'„.-iii  ulan.  >f  li.  Wet4.i,  Dalaaa 
Ro.til,  K.rtsI  Hi!l. 


M 


EDWARD  WARD, 

Preparer  of  Afurosccpic  Slitits  and  of  M^unlin^  Media. 
Wiioi.F.sAt.i!  AND  Retail. 
949,  OXFORD  .STREET.  MANCHESTER 
(Nearly  opposite  Owent  ColleceV 
SpMHlliv^lUBBI  OFTOIJCAIIIC  DTT8T  from  tka 

M.  each.  Post  Free,  ir.  td. 
UimOONTBO OsjaCTS  for  Auatki  ks  is-  .Skkiu  AT  M>  : 


A  GREAT  BOON  TO  AMATEURS. 

^  ^M^^agUci^pMiMutfUaMiatoorilw  HtglMt  QMOqr  MteM 

THE  PHOTOGRAPHIC  ARTIST  S  STORKS, 

43,  CHARTERHOUSE  SQUARE,  E  C. 
(Clow  to  Alder«gatc  Station). 
COMPLETE    TOURISTS'    OUTFITS.      EVERY  REQUISITE. 

New  lIlDstniic!  Price  List  f<,i.    AdMrrss  the  MANAr.tK 


MINERALOGY  AND  GEOLOGY. 

JmU  rtttiiui  from  Jafan, 

SOME  MAGNIFICENT  SPSaMENS  of  STIBIItTl,  dwhOyiMb 

10  inches  and  I*  inches  lone ;  aim  Omup*  ftom  t  Incheti  to  t4  incliei  \n  oie. 

Tkt  .\fin^t  Mne  norv  r/f  i/-i/.  «  >  furihrr  i  fn\ii:»  mr'iti  m  ir  V  i-rAr  '.  / 
Also  SINC.I.K  CR\'ST ^M\M,  (.K'U'I's  .•)'  th-  Ni-W!  \' 
FOUND  HERDERITE  from  MAINE.  U.S.A.,  SHERRY  COLOURED 
TOPAZES.  SIBERIA  EMERALD  an  MATRIX,  fioe  MANGANITES. 

'c^^':ri^'k^^^^^x^t  konsbero  silvers.      t^  bo. 

A  I  arga  Sarlaa  of  ROCR8,  alw  MICROSCOFIC  SECnomafika 

sacnr  ■ 

PRIVATE  LESSONS  AND  EVENING  CLA8SB8. 
BLOWPIPE  CA.SES  AND  APPARATUS.  Ca 

SAMUEL  HENSON, 

rn,  STRAKDi,  LONDON, 

Opposite  NMfalk  Sll 


HOW   &  CO.'S 

Geological  TransparencicB  for  the  Lantern. 

Descriptive  C-.^Ialoci.e  on  Applirjti.^n. 
WALKER'S  SPECIFIC  GRAVn  V  UAI.ANCK  FOR  ROCK8 
AND  NflNtKAL.S 
HOW  &  GO'S  POCKET  MICROSCOPE  I  AMP.  it.  U. 
MICROJ^BTROIJOOY.'-SactiaM  ad  PltchHOBH,  Obridiant,  GrmnUe., 
Sycoitea.  Dionlei.  Gablitoe.  Dolcrltaa,  Baaak*.  Tadiylite^  Tndtytaa. 
Andeute*,  Porphyriie^.  R<  yolitr«,  Lavas,  Aabet,  GneiH.  SehfaUu  IiMa. 
ttones,  &c..  price  u  6i/.  each. 

JAMBS  HOW  &  CO..  73.  Fakhincdom  S-ntBBT, 


C.  D.  AHRENS. 

PRISM  WORKER  AND  PRACTICAL  OPTICIAN 
3<k  GREAT  RUSSELL  STREET.  LONDON,  W.C  ~~ 

SPECIAL  mrrCBStt  tke  Mm  MSHMy  /tim. 

Can  be  Ukcd  over  any  A  ft  B  Eyepiece  Strongly  ncoDunended  for  Lanteis 
*'»•■''•  *>ll  take  in  any  Object.  Alio  tee  the  New  Ef«clins  Mlcronop*. 
Any  Olijrci f.lais  and  any  Eyepiece  can  be  u»ed  with  it.  It  i»  the  only  wmf 
of  leeir.,;  tSir  ov.jc<  t-i  in  their  rifiht  shape  and  foini  M.ikr-rof  the  Lainat 
Niool  Pritmi  in  cxitlcncc  for  the  Late  W.  Spoiti^n.^<de.  Em..  P.R.&,.  ^ 
Ac, and fer  Flank Cri^^  Eaq.,  LL.B.,  B.A  ,  .<  ,  ,'.c  '  ^ 

TaAM  wrruu  with  Pkisms. 


Digitized  by  Coogle 


Nov.  6,  1884] 
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,^alr  ^urtton. 

SCIENTIFir  rFFl.ClS  OK   I  Hi;  I. A  IT  WII.I.I  AM  1  I  RRV,  Esq. 

OK  I'Ki  1. Ki:okou(,H  HorsK.  n;i  ham 
MR.  J.  C.  STEVENS  has  received  Instruc- 

TION>  r>.  si  1  [.  l,y  Al'cnON  at  hi*  C.rral  R....ms.  ^j,  King  Slreet. 
Covcal  Oanlen,  011  KRIlJAV,  November  7,  at  half-jwut  i»  prcciicly, 
whlwttlilM  haM  Kocrve,  the  Scientiftc  Effects  of  llir  Uite  WILLIAM 
Timnr,  Em|.,  of  nn«r1»njUKh  lloiiw.  KulhAm.  cnn«i«tini{  i>r  a  Valuable 
TttcKnt"-  l>v  IloLIoM),  Micmwuirv  nin!  Mi.  rM^i/f>[>ii   AfiparjIUt  by 

ftoWBI  I     .VM-I    I.TAl  AND,   xri'.)    olKci.,    1   .■.'■\\v  \:   .if  ()lj>iM:t»    !>)■  <;lliitlTllI 

Moantcrt,  C'liciniritl  idl-incr^,  i  -ju  axiii  ulhcr  I'unuce*,  I'lalina  and 
S&vcr  Cnicibles,  Kkciriral  Mwbino,  Mafwett,  aiiamiqr  of  Stoppered 
Md  other  BotUe*  coouining  a  Larfe  CollMlion  01  Valoul*  ChsauaUs, 
BloiriMpe  Tablaf.  PhMoaniihic  Ap^Mana,  Mid  olbcr  i(c«l|  alio  PUsb> 
Pine  Cabinctt,  Laq(e  Ubanitenr  TabK  BBOfcawni.  and  SM«a*. 
ftc.,  &C. 

On  view  aficf  i  tlx  Day  prior  a-id  Nt.jrning  of  Sjlf ,  and  Catalogtje*  h-iH 


SCIENCE  AND  ART  DEPARTMENT 

so  PER  CENT  GRANT  FOR  THF  Pl'RHIASK  OF  STANDARD 
COLLF.CI  IONS  AND  AI  I'AKAIIS  K»K  TKACHING  GKOLOOV 
AND  MINKkAI.()i;V.     MW   I  I^IS  and  FORMS  oo  which  the 

THOMAS  J.  DOWNING, 
38,  WHISK  1 N  STREtT,  LoNDOW.  E  C  (owQiiarnrof  a  Century). 


AUTOTYPE  PHOTOGRAPHIC  BOOK 
ILLUSTRATION. 

ADVANTAGES. 
Mt.  They  pnoeni  Faithful  ReproentatialM  of  the  SobjecU. 
•nd.  Printed  on  the  paper  of  the  Book  Itwlf,  mounting  oot  reqmnd. 
3rd.   For  I-  ditionn  of  io<jo  and  under  they  arc  che^ 
Emptnyr  1!  Iiy  the  Truileci  of  the  Hritlih  Muscam  aad  \if  (ha  LaaiMd 
Sodctiex  ;  alM>  tiy  many  of  the  leading  Publiihcn. 

cTMd :  Lady  lUaMcy'i  "ThUiT":  PlroT.  Gatdncr't  "The  TvpoV  Cinek 

Coin«";  HoliraptTrir.  "Practice  of  Omamenul  Tuminj;  ;  AadallT's 
"Ornamental  All"  of  J.i|>an";  Lockyrr's  "Spettral  Ariaty»i«  "  ;  Bai(Ma'a 
' '  Archmlosical  Siir^-ey  o(  India  "  ;    Samuel  Palmer :  a  Memoir." 

Of  ihb  la*t  work  the  AHn>»timm.y%>-"'tyu%  book  is  admirably  illus 
iiatad  bf  fourtcm  autotype  raprodoctioaa  from  lovely  and  cbaractcriaUc  tepia 


FOR  THF. 

ARTISTIC  DECORATION  OF  THE  HOME. 

VISIT  THE 

AUTOTYPE  FINE  ART  GALLBRY, 

74,  NEW  OXFORD  STREET 
((Tnciiiy  Iiuor*  \\'c>l  of  Mudic's  Library). 
Sn  I.NM11  eOIMFS  OK  THF.  OLD  MASTERS, 

Fr<tin  tli»-  n4r-t  rrlcl-fatrd  (i.-illrnrs  of  F.uropc. 
REPKOlil  I  HONS  OF  .MODI  RN  F'AINTINOS. 
From  the  I.uarnilmurr.  *'  1  he  Salon."  Royal  Auailcr-n',  .*wr. 
FACSIMILES  OK  i  C  rNKR'S  "LIHER  srUDIi  >rl  .m." 
COPIES  OF  REYNOLDS,  f.AINSBOROUGH,  LAWRENCE, 
And  rare  KDrkit  from  tnc  Print  Room,  Btitilh  Mtucma, 
Aa  ItLVSTRATRn  pAMriiLET,   Willi   PrcM   Nollcci  froot  Iha  TYlWit. 
Atktaimm,  .■ItaMtn)',  ffrtjchc.  Art  h^uma!        .  frrc  jier  Po«. 

Finr  Art  Cataltgut.        f^'OL  /•''f  .Wi/f..,  /'tf  ftr  Pmtm 

THB  AUTOTYPE  COMPANY, 
 T4.  NEW  OXTORD  STREET.  W.C  

NORTH    BRITISH  AGRICULTURIST, 

the  only  AKricttliural  Journal  in  Soolland,  circulate*  cxlci»ivcly  among 
Landtramcn,  Famcn,  Roideot  AraiU,  and  othmiMMMcd  in  the 
maiMgccnenl  of  land  ibKMighool  lb*  Unilod  Kingdoak 

The  Ar.RiciiLTURI<iTUH)iH>Nd««ai7W«daMdwnitenMantBllHa 
or  the  Kvctiin,;  Mail*,  and  eoMaina  Aqwn  of  all  iha  pnadpal  Bliiiih  and 
Irish  Markets  of  the  week. 

Thecpadalattnlionof  l^nd  AnatibtfMeladtOtha AGRICULTURIST 
at  one  of  the  best  existing  (apen  for  Advertising  Fannalo  be  Let  and  Eaiaie* 

for  'J.ilr 

A'lvrrii^rrs  ■^^'.^.l•■s<\^>^  thrin<.-i\cs  10  F'anncrs  will  tuA  the  AORICUL- 
TURlST  a  fint-clavs  medium  for  reaching  that  CIius. 
Price        By  post  3M   AlWual  Sutncriptiun,  payable  in  advance,  I4#. 
OAce»^3^7,  High  Street,  Edinbarsh;  and  145,  Queen  Victoria  Street, 


Loodoa.  E.' 


Money  Orders  payable  to  CMAKL«j  Andkbsow,  Jun.,  Edinburgh.  

THB  BNTOMOLOGIST  S  MONTHLY 

MAGAZINE. 

Price  Sit|>«nct.  M' oihly,  14  Pigc ^  £  \ 0,  with  jccasiunal  1  lla.lrntii 'ni. 
Cooducltd  by  C.  0-  BAaaBTT,  j  W.  Doiulas.  R.  McLachi^n,  F.R.S., 
X.C  Rvs.  FJE.S.,  E.  SAVMoaas.  F.L.S.,Mid  H.  T,  Stainton,  F.R.S. 
Tkit  Magaiine,  eoauacaead  In  sU*.  eontaias  standard  articles  and  notet 
on  all  subjects  connected  with  Entomolc^,  and  especially  on  the  Insects  of 
the  British  Isle*. 

Sttbecriptioft— Sis  Shillings  per  Volume,  post  free.  The  volumes  com- 
■tance  with  l|«  JwM  mHnbcr  in  each  year. 

V*li.  I.  to  VI.  filfoagly  bound  in  cloth)  may  be  ofalainsd  by  purchasers  of 
dM  antirs  set  to  date,  at  the  incrcaKd  price  of  \o*  each ;  the  soi 
Mifr  May  be  had  separalelv  or  loKclher.  at  it.  each. 


JOHN  VAN  VOORST,  i.  raietMltf  Row. 
taKlaw,  fte^  iheriU  ba  MM  l»«ha 


at  lb* 


THL     ARISTOIKLIAN"  ADKkl  SS. 

Si\rh  Sr.si i.n   if  the  Sn.  i-  ly. 

THE  RELATION  OF  PHILOSOPHY  TO 

SCIENCE.  PHYSICAL  AND  PSYCHOLOGICAL.  By  SHAD. 
WORTH  H-  HODGSON,  President.  Bvo.  Paper  Ctrer.  Prioi 
One  Shilling. 

WILLIAMS  A  NORGATE,  la.  Henrictu  Sucat.Ci.veM  Gaiden,  LondMi ; 
and  ao,  South  Fi«derick  Street,  Edinb«tglt. 

L'ELECTRICITE: 

Chaque  Samcdi,  i6  pages,  grand  in  8vo,  a  colonnss. 

REVUE  HEBDOMADAIRE, 

Scientifique,  illustre«,  s;icciale,  scul  journal  tcisaiit  les  Itctcurs 
tn  counuit  d«  tontes  les  expositions  tflectriques,  et  de  toiu  les 
progris  de  I'Sectfidti. 

ComiU  de  Eidaetion,  ABMENOAXTD  JEQSB, 

President ; 

A.  BERTHON,  E.  BOISTEL,  F.  BOREL, 
R.  dc  COULON,  W.  de  FONVIELLE,  L.  M.AICHE, 
A.  de  M^RITENS,  I).  MONNIER,  U.  NAPOLI. 

Subscription  Vtarljt,  2QS.  ;  Six  MontKt,  lox. 
Agency  l  ir  England  and  Colonies — 
LB  FBVRB  AND  CO.,  BNOINBBRS, 
Mb  BvnoB  Row,  CARitov  Strut,  Lommhi. 
SpsdMi  Copy  ft  post  ftsa. 

Bvt XXVII..  OCTOKI  R,  Vwyuii, 

BRAIN: 

A  JOURNAI.  OF  NEUROLOGY. 


F.liITtti  IIY 


M.D. 


By  ProC  H.  Ober- 


J.  C.  BUCKNil  I  ,  MO,  K  K  s.,  J.  CRICHTON-PROWNE, 
F.R.S.,D.  FKRRIER,  M.I-  .  F.R.S..  1.  HUGHLINCS-JACKSON. 
M.b.,  P.II.S..  and  A.  t>t  W  A  11  K\'l  LLE,  M.A^  M.II.,  &Sc. 

Centtnll  t — 

OitlCINAL  A«TtCtK»— 
The  Cerebral  Blood-vesiela  in  Health  and 
sleiner  (VieniMjL 

On  the  Early  Oixunwea  <f  Anltla  Chxias  ill  HearfplsatB.  By  A.  1 

M.D. 

Cave>  of  Tumour  of  iIm  CoTiwa  CaUgsum.  By  lolui  &  Briitwwk  !!>]>« 

LL.D.,  K.R.S. 

Muscular  Atrophy,  after  Meatier,  in  Tlirce  Memben  of*  FuaHy.  By 

J.  A.  Ormerod.  M.D. 
L.<~<>io(i%  uf  the  Nrr\'ou«  Svdrm  F'ti"tot;ir  ally  related  lo  CataBaOHt  DiMMa. 
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TWO  BEE  BOOKS 

1  Colltclion  of  Prtftfrs  on  Bee-k/^fpiii};  in  India.  Pub- 
lished under  the  Orders  of  the  Government  of  India,  in 
the  Revenue  and  Agricultural  Department,  1S83.  (Cal- 
cutta :  Office  of  the  Superintendent  of  Government 
Printing,  India,  18S3.) 

^he  HoneyBfe  :  Us  Nature,  Homes,  and  Products.  Hy 
W.  H.  Harris,  B..\.,  B.Sc.  With  Eighty-two  Illustra- 
tions.   (London  :  The  Religious  Tract  Society,  1884.) 

T*HE  thin  folio  issued  by  the  Indian  Government  is 
very  redolent  of  red-tape,  since  it  contains  not  only 
large   number  of  reports  from  forest  and  district 
fficcrs,  and  other  persons  in  various  parts  of  India,  but 
'so  the  whole  of  the  official  correspondence,  memoranda, 
id  indorsements  connected  with  the  same.  Moreover, 
is  almost  a  misnomer  to  call  it  a  collection  of  papers  on 
Bee-keeping,"  since  at  least  nine-tenths  of  the  reports 
tate  that  domesticated  bees  are  quite  unknown  in  their 
istricts  ;  and  the  bulk  of  the  matter  (nearly  a  hundred 
ages  of  close  print)  is  occupied  with  accounts  of  native 
iclhods  of  taking  the  combs  of  wild  bees  and  preparing 
Je  wax,  and  with  very  imperfect  descriptions  of  the 
arious  kinds  of  honey-producing  bees  in  each  district, 
"he  general  result  of  the  inquin,-,  as  stated  in  a  "  Resolu- 
on  "  of  the  Revenue  and  Agricultural  Department,  is  the 
illowing: — 

"The  industry  is  unlikely  ever  to  be  one  of  great  im- 
ortance  in  India.  It  can  only  be  followed  in  the  hills, 
here  flowers  abound  throughout  the  greater  part  of  the 
sar,  or  in  forests,  where  food  is  equally  plentiful.  In  the 
apulous  country  of  the  plains,  bee-keeping  as  a  general 
idustry  seems  impracticable.  Under  these  circumstances 
lere  is  little  or  no  call  for  action  on  the  part  of  the 
overnment." 

Notwithstanding  this  somewhat  depressing  outcome  of 
laborious  inquiry,  some  interesting  details  may  be  found 

the  storehouse  of  facts  here  brought  together.    At  the 
>mmencement  of  the  Report  attention'  is  drawn  to 
loorcroft's  account  of  bee-keeping  in  Ca&hmere: — 
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"  Their  domestication  there  is  so  general  that  in  some 
parts  of  the  country  a  provision  is  made  for  hiving  them 
in  every  house  as  it  is  being  built.  Spaces  are  left  empty 
in  the  walls  about  14  inches  in  diameter,  and  2  feet, 
the  aver.ige  thickness  of  the  walls,  in  length,  which  are 
carefully  lined  with  a  mixture  of  mortar,  clay,  and  chopped 
straw,  and  closed  at  the  inner  end  with  a  flat  tile.  1  here 
are  ten  or  a  dozen  of  these  hives  built  into  the  walls  of 
every  house.  The  bees  are  hived  exactly  as  in  Europe, 
but  the  comb  is  gathered  differently  and  in  a  way  well 
worth  following  at  home.  It  is  done  by  the  father  of  the 
house  removing  the  flat  tile,  and  at  the  same  time  blowing 
the  smoke  of  a  smouldering  wisp  of  straw  he  holds  in  the 
other  hand  vigorously  through  the  hive,  on  which  the 
bees  at  once  leave  the  hive,  and  he  gathers  in  their  store 
of  honey.  He  then  replaces  the  flat  tile  at  the  inner  end 
of  the  hive,  and  the  bees,  after  recovering  their  stupefac- 
tion, gradually  return  to  it  The  same  colony  of  bees 
thus  produce  fioney  year  after  year  in  the  same  hive,  and 
generation  after  generation,  and  have  probably  done  so 
from  the  original  Aryan  settlement  of  the  Cashmere 
Valley.  In  consequence  of  their  being  thus  literally 
domiciliated  with  the  human  race,  the  bees  of  Cashmere 
are  milder  in  their  manners  than  those  of  any  other 
country,  although  they  have  a  most  villainous  sting  when 
unduly  provoked  to  use  it  Their  honey  is  as  pure,  and 
clear,  and  sweet,  Moorcroft  says,  as  the  finest  honey  of 
Narbonne." 

In  a  statement  on  bee-culture  in  Cashmere  by  a 
zemindar,  it  is  said  that  hives  are  now  very  numerous,  as 
they  have  been  on  the  increase  for  several  years,  and  the 
method  of  keeping  them  is  very  similar  to  that  described 
by  .Moorcroft.  But  Mr.  R.  .Morgan,  Deputy  Conscn-ator 
of  Forests,  Madras,  protests  against  the  recommenda- 
tion of  stnoking  out  the  bees,  as  barbarous.  It  is,  how- 
ever, no  doubt  well  suited  to  native  wants,  as  hives  are 
not  required  to  be  indefinitely  increased,  and  there  is  no 
sale  for  swarms. 

A  very  simple  mode  of  bee-keeping  is  described  as 
practised  by  the  people  of  Mysore  : — 

"  In  March  or  April  they  besmear  the  concave  part  of 
an  old  earthen  pot  with  honey-wax,  make  holes  in  the 
pot,  take  it  to  the  jungles,  and  place  it  upside-down  on  a 
piece  of  wood  or  a  slab  of  stone.  The  bees  are  attracted 
to  the  pot  by  the  smell  of  the  wax,  and,  when  the  person 
intending  to  domesticate  them  finds,  after  a  trial  of  four 
or  six  days,  thai  they  have  taken  to  remain  in  the  pot,  he 
goes  to  the  jungle  on  a  dark  night,  removes  the  pot  after 
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lixbiii^r  otviiKi  It  mcli  «  liUnkrt,  and  p1iice»  it  cither  on 
d  au.it  <>•  «ii<lil   (iir  r4»r>  u(  hi>  lii>u»c  or  in  aor 

Im  '  ff'  •  (•!  |>»>ii     lit  iKt^  iiiM  d><  «i>ytliiik):  beyond 

lux  itii  |,.>f>  a«  al<Mi>.«><l  1  lit  \  »ii>rr  luitic)  betMccii 
Ai't  'l  l^  .••.<l  |>iii«  i\  aintl  bc<«tr«'n  ittr  Ultrf  dale  and 
ilii  ••.•I  |,.t,  iiir  k<  •  |M  I  ]^.i;l>ri>  ii  in  Icaiii)}!  a  small 
|>>><i         !•>  -Aitt  u^  IikmI  f<M  litr  Im'<'>  *" 

Ml  l«  M*<i  ,'.111, 1 1<  |>,ii%  ( 'it«iM-r\'j*<H  ufromttN.  Madras, 

|r<«>*   itii«iiiijr  i4i  <  •tiiiii  lit  itic  li'trtr^  bco  of  the 

 1     Ml  -^.ikft  (Ii4i  iWf  In-.!  Ii'inf  »  |i'  kJ..(  ^n;:  fl  j«er 

•i(  N  >••  ••'  t<.<'i(i  i»  iltr  Niii>:  'Iio.  Iff  mIj  I  b  there  are 

•  iiMK.-  »iMi.«-,  wii.i  It  rfiiiiiRki  j|.  titiwTf  iHi'.e  iti  iie\'en 

)<jir  it  i.y'  it-'**  4.  « III  .It  t\ ,  Mill!  ;if!i '  w  ur  a  fi(  vL  >«th 
^t** ■••^ '••y  M|i  Ikhii  1  lie  Sli<i!>  ,.4i.!!ir>  i»  a  ^hr'Jllt>y 

III  A<  .••.•II  I*  1 .4 ,  Mit»iN*%t.  1  ir.K  tti  {M'jik  fJ"wers, 
tti.il  II. t  ■•.<■>  Ill  ii  uIkhii  iIicii  \\  >«•  i-i  ..j;  III,  \  <ince  in 
»««tii  \t.<<<  i>  |M>ilu1i>\  a  |»i»|ti.„«i  tic i>:i.  liLr  tl].it  of 
lilt  S\>*  n>iw<i.<iy  •Ml)  <  III  a  cent. fx     1  lie  bcr>  bu.ld 

lii<     tiHi.iir  III.  liu  l^•^!yr^  irf  T-K>..ut  ji'fi        cS,  nflcn 

•  »«<iii.ii.;    <.y   i,iii>,  iM    III!   )<ifl>    ll' If  ./■■;::  .tl  hllitti  of  the 

IrfiytM  l<«4-4  iK-tK,  ai.il  (Iw  <-iMii*i*  att  u>aa!!v  }\  tii  4 
l4>.i  II.  U>>'l.  M...t  /f(xi  III  ■t-.«MM-tri  tt;i!i\cs  take 

lli»  lt>»  •  %  ••«.  •I.iik  ii,ytii>  Itt  iiic.<i.>  <if  lu;ig  fane  or 
Utiiitiio.  I. I*  (  ilui  (KM  .It!  M>-M.i.>!  ilic  irec  ut  nxk  or 

»<i»l  t        •!  f          <ik>\<  ,  MittI  iIkx  imIIo  t- iI  I  lir»,  atid  Lilive* 

III  •  .•«..•  lilt  oiMi^ix  lilt  Imi*  air  fiiuM'ti  l)\  the  1 
irl>i«  ill  «.».  l.»  •  li.li  ill.  !..»<  Ill  »  :i>i.i^-h  in  the  d  iy-  | 
tiiiii  il.t  •  ..11  !• . •  ,x'\  |i..yi^i  ■•  1  jf  1  •II4II'  a  "»|»i»rJ>n».in  ^ 

•  '•  I  li«*  iMit ',«■«<*, I.  t  »  ii  It  «  lili  aljri  tli"»-  I 

IimI«i.>    <I   Ml    MiH^-.aii  ih.4i  he  cart  gi\c 

♦mill  •  iii»i  ...1 1  »  III  hi.  I,  <.ai::<    h  ii7«r~N,  ain!  rv rn  iiiM Is 

•  ••i|  |.i<.  >.>..•  (»i  ...^  It. Ill  at  \f\  llu-M  lui-^ 

lilt  iii.».i'  i.utxit^iiM  iti  t  (iM'-t^,  I' .iM  S4l«ren,  i 
tl»«.  ..Is«  •.•••H  i<-iii4ib.4!iU  iiiiitli'x,  line  i»f  nhirh  ' 

«•  •«•    III.  (...ij.  iii.irif>«t  ilt'i  |i  III  till  wiilc->4  jMrt     The  \ 

Ite ■  •  'tii  f  I  III  (Kiii.iiUi  itri'it,  Hii.l  h<  i>i.itr»  ih.4l  on 

•»«••    K  iin  •  IUf*(.  t.u.t)  f>44>  ti<iin>    \\c  riitiniril  no  1 

It  »•  ill  III  ilmt*  iiiMt  <  iiititts,  luiiiM  •»(  |iiii-liL-i(tiiit  M/c.   The  ' 

I"   hi.i       .H.li  i|  l»t  nil  uii>  III  |H}{><litvrn  in  the 

ii.ii.L    I-  11.  li.ti  lit  .1,  Kit.l  ilii   Imi'smii   |Miii.4ll\  i>iiij«rtirtl 

Ijt  .«  * i.i..Wi  liti  1  Ii 

III.  .  «.<<ii|ili »  III  tlir  Ik-llri   Itiiiij  III  rr|vtr(«  that 

!•■•<•  I>.  fit. . I  iitMii  liiiiiilii-il'>  III  il.tiii,i>  111  Jii.l.a 

I  III  11    <•  iii.iii.ti.ttMttik  «Miill.ttil«    III  lnij.T  itiin^t>rl>  t^^" 

<lii  III    ititl  II  mil  Iv,  iI.iiiIhi'iI  mIii'IIii'i  ilir  inliirin.iliitn 

ull.ti.l,  .1       M.tiili  ill!   Iitthiiii  niiit  ,  iiM  il  ||<|i,  rill;tilOil 

\\,  ll.i.ii'-  lull.  t.iliHtii  nil"  Mil  l|■tM^^  lUv  '  Hfl.tuK 
a  >i..ki..ii   i.tiiLiHi  1,1  111,   |ii i-i ,  .liii^  Hitik,  h.«h   in  H> 

1  't  I    »•«•    111    III!     •<llt|    I  «.  till  III     IIIm*!  1  illKIII^,   ||\   l^lilt"  l,1l\4,X 

i«i  <t||iii,    «.t,|  ill,  ,1,  i,iiis«  Kiiil  ■  tinilt  ik«iiii.tit  iv!  \\*. 
|i  iivii    ••  ■«  }ti,  t«iiii  i^titl  Mill  iiil.ti  )iit>i|  III  iiim^i  n.v  tMiS 
f«l  IsN  i...<.|t    '«"t  I'l  •'»•  l«.-.     ill.  III-.,  It  ,t,  al*  iha: 

r»i«.<  •  r.  ill,  tti     W  I  li-ttt  It  I  li>i|i*,'i  lit)         |)|«*-.i,iiA*  .V 

*  ihi     t  |,^plt'«l>    HVUliiinrill-    MItl   ihi    \  «Nla.«'  t."> 

-•nr^,  MiiK'i^  mill  iiiivili'iii  Mii(i<it«  I  i.  h  vhSkv. 
•\  %¥,  %  ««^i^l«    »hi»»l  I  ti'l|W.'i.  «•«  1)1 4.  *t.    \\  .\X 

'  t  v^»M><>»^  l'<s>.  '  rill  *•  NX  >.\,' 

tiWl  rx-^h  iWt   <»«  "  Mt'^in.    iis'lii<l  't^ 
'      ilvvl '»  !N\v:r*i 

♦  '      l  'niM%»»»-H  ^isi   iN*  t^ 


lect  and  Instinct,"  their  "  Relatkm  10  Fo^i'  := : 
**  Superstiiions  connected  mTtbT^cea.'' 

From  so  condensed  a  work  it  i5  diSit'^r:; 
sages  suitable  for  extract,  bji  the  folii»TCif  iLs-r- 
ihe  powers  of  intellect  manifested  Iri  bee  or  t  j: 
as  a  fair  sfjccimcn  of  the  author  s  sn'k  ;— 

-Again,  let  us  re^-en  lo  the  mafinfai       »'  i— 
the  workers.    If  ai  the  time  of  tbe  r™  •ni  x  ••= 
m'rther-bee  in  any  wix,  there  vhonW  he  r'*ue—  : 
ceases  m  the  hue,  no  attempt  wiD  be  nailer  . 
course  adopted  in  the  absence  of  sadi  to«x 
the  la/Ur  case— that  is  •■hen  tiaere  is  no  rrr. 
there  must  be  a  distina  osncepdofi. firr_  -r 
ment ;  secondly,  of  the  hopelessnos  of  1 
ajijKrann^;  in  the  ordinary  way.     Tbes  a  — — 
funned  of  the  proceeding  necessary  for  a»t~.;  ..- 
and  action  immediately  follows.    No*  otH  sc.  1:: 
secure  themselves  ajjainft  the  repeot.'ir  x  vit.- 
the\  prepare  not  onr  queen,  l>ut  irrvrai,  sc  ' 
first  uh;ch  comes  to  matunr>-  be  lost,  thse     ^  •' 
in  reser\  e.    A  further  act  of  definite  jod^asr: 
this  :  for  if  one  only  were  produced  and  l-TS.2t  « 
be  fvtwerless  to  repeat  the  process,  as  all  tit^  '• 
worKcr  brood  would,  in  the  meantime,  hare  irr  -. 
beyond  the  sta^'e  at  which  its  transfomsr.t  t 
pissiblc.    The  bees  then,  with  admirable  prr  .- 
bear  to  risk  all  the  future  of  their  communis  ^-  •* 
of  a  queen.'' 

In  adducing  the  construction  of  tbe  cells  as  1 : 
pure  instina  of  the  highest  order.  .Mr  Harw:-- 
i>n  secure  fn"ound,  since  he  omits  to  nonce  liejw*^' 
of  Mr.  Darwin  proxing  that  the  method  ofctr^.-" ' 
very  simple,  and  consists,  fundamentallv.  in 
ciil.ir  cells  the  si2e  of  which  is  determiiied  b"     •' ^ 
hoe  >  hixly,  and  {gnawing  away  all  the  scpesi*"'' 
the  angles  till  the  hevaironal  form  ts  jroiscti  '-J 
also  hardly  justined  in  the  statement  tha:"il'-^' 
other  circumstances  connected  with  tbe  cocsr,^-^ 
theit  dwc  llinjTS  attest  the  possession  of  az^EU*-; 
IK,-,  ./,  Hi'  iTi'  iK  «.*'i<.  .i.'n  ''r,»w  /Jit  coders  i]f  "' 
last  M.itrmrn:   uhich  we  have  iialicscd  is  * 
pr.M  aMr,  and  as  every  yomig  bee  neceasanJ*  VP' 
m  the  mitl>:  tif  her  elders,  and  has  d-->ne  so 
co»n:lrs>  crneraTu^ns  of  the  past,  it  seem*  ro-fty 
that  a  ron>idcr.ihle  portion,  thoufrb  no:  peta?*-^'-* 
;  i\l  :hr  bees"  u.^nderiul  ciinstrucuvc  p^iwc:.  :s--'*'  ' 
,  imitation  nnii  mstructmn. 

I     On  :hr  wh.iir.  wc  can  rrrommrni  ihii^:^-  *" 
>TT>  Ct^nipn  hrrs  \  e  summarx  of  wLa:  >  o-'" ' 
bpfs.  an.',  hct^kcf  p:nj;.  a:  once  artracrre  :.: 
•  hi>  » :?.h  ii^  Irarr.  someihm^:  ^riou:  these  aft  "  ^ 
»-rr4i:n'T>.  an  J  at  the  samr  time  ccouJ'-'-i  -  * 
iiMtv.-mjtur.   ne.T^sarx  for  the   bc^  nnff 
The  iIlivcr.-iTun*  aT  both  wd  ch.tset  isi  ^ 
r\T.-»irrM.  an*.  :hr  w.irk  i>  tli.v*^hcr  s-  ^ —  ■\ 
ft"*  rrn.ir'  1:  ew.'Uurj  su.isc  lor  i  pfc  -       »•  . 
aiu.  J.  -K 


!  k  N      .  .in.-  \T    V  j.TT..I:at  anL  Ji- 

I"* :  :  s. :        lu  n.  nxuin:  or  tw  nitnt  *>i  ^ 
«»  :i>js  :.::tt  ivv>k.    Tn  hiisn  *      *  ^ 
V»  iivr  I!         -i\:::.r-i  v  tii  srt  nBcnusJ"" 
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triictions  nnd  .nfl\-ice  ns  to  method';  of  study  arc  in\a1it- 
e,  and  bis  opinions  on  the  numerous  debatable  ques- 
ns  connected  with  nucro-oi^ganisms-  endtled  to  the 
•best  respect.  Dr.  Klein  h.is  descended,  as  it  were, 
in  his  position  of  experimentalist  and  observer,  in 
tcr  to  place  before  the  scientific  {Miblic  in  a  compact 

■  •.  m  a  resu/tU  o(  what  is  knmvn  .it  this  moment  conccm- 
7  disease-producing  micro-organisms.  He  classifies 
tseotfanfsms  as  Mictococel,  Bacteria,  Bacilli,  Vibriones, 
irobarteri.i,  Yoast-fungi,  and  Mould  fungi,  and  give; 
t'a/im  under  each  bead,  accompanied  by  numerous 
often  original,  an  account  of  such  forms  as  have 
'n  found  in  av^oriation  with  disease.  Hc  refers  the 
.  ider  to  the  original  writings  in  which  this  or  that 

.  -  ranisro  has  lieen  described,  and  whilst  he  sometimes 

'.  licio'.isly  thr.  VA's  doubt  on  a  claim  to  prithoL,'ciiic:  powers, 
is  entirely  relieved  from  the  responsibility  of  a  critic 
ail  cases  by  the  disclaimer  in  his  piefoce  and  by  the 

t  that  hc  oh\  ioiisly  intends  to  1ea\  c  the  question  in 
ist  cases  to  further  inquiry.   As  an  illustrated  eata- 
ble of  reputed  padtogenic  SChiiophytes,  with  references 
_   oHs:Inal  .aiithiirities,  the  work  is  invalmhlc. 

Ac  the  same  time  Dr.  KJeia  does,  as  so  ripe  a  student 

-  these  questions  nrast,  commit  'himself  to  very  definite 
inions  on  some  of  the  ■^rcn'.  problems  of  what  it  is  con- 
lient  to  term  "  Bactcriolog}%"  Dr.  Klein  clings  to  the 
!tef  that  spealdnf  broadly  the  forms  known  as  Micro- 

rci,  rtarttria,  nacilli,  \'ibrioncs,  and  Jspirilln  breed  tnie 
d  are  to  be  recognised  as  true  genera.    This  opinion  is 
I  '  ceable  to  the  fiKt  that  his  studies  have  been  chiefly 

-  te  those  of  Koch,  who  holds  a  similar  view)  carried  out 

parasitic  pathogenic)  Schizophytes.  And  it  is 
.  ;hJy  probable  that  it  is  more  diflicult  (in  some  cases 

'  possihl-^'  (o  hrcalc  down  the  specific  form  b\-  chanj^e  of 
vironmcnt  of  a  parasitic  Schizophyte  than  of  free-hving 
ids.  But  Dr.  Klein  has  himself  shown  (p.  1 09)d)atBacillas 
.    .  .infh>.i:ix)  when  cultivated  in  a  certain  way  becomes 
icrococcus  (torula-form),  and  other  similar  instances  are 
be  found  in  his  book.   Had  he  dealt  with  free-living 
hizophytes  as  well  .a=;  parasitic  nnc^,  he  would  ha\e 
aod  ample  evidence  oi  the  transformation,  in  the  course 
growth  and  division,  of  Micrococci  into  Bacteria,  of 
cse  into  Rarifli,  and  of  these  in:o  X'ibrioncs  nnd  Spirillrij 
id  of  each  of  ihcse  directly  or  mdirectly  into  the  other 
rms.    The  instabih'ty  of  the  forms  presented  by  par- 
ular  Icinds  of  Bacteria  does  not  however  imply,  as  has 
-eii  assumed  by  some  writers  (Billroth  t*^.),  that  there 
only  one  *'  species  "  of  Scbitophyte.   Sodb  use  of  terms 
oxild  lead  to  the  statement  that  there  is  only  one  "spe- 
cs" of  organism  \n  all  creation.    The  instability  of  the 
rms  of  Schixophytes  mcfdy  impties  that  the  range  of 
c^ently  nbscn'ablc  specific  characters  taken  as  a  whole 
/liich  forntt>  the  true  limits  of  what  mankind  at  the 
oment  calls  a  "species'^  is       simply  and  directly 
»in<  icknt  «ith  the  mn^^e  of  one  particular  and  readily 
jscrvcd  set  of  ch.iracters,  namely,  those  of  form.  A 
-eat  deal  more  depends  upon  the  question  of  traasnuka- 
lity  of  the  forms  of  Schizophytcs  than  is  admitted,  at 
resent,  by  pathologists.    We  would  merely  warn  them 
uat  the  doctrine  of  fixity  of  the  forms  of  pathogenic 
chizophytcs  i>  as  imirh  an  lusumptir^n  nnd  a??  much  to 
e  received  with  caution  as  is  the  contrary  doctrine  of 
^  universal  tnutsmutability  of  such  fbnna.  One  great 


fact  is  certain,  viz.  that  soni  '  SchiiOphytes  do  exhibit  tite 
positive  evidence  of  change  of  form  in  the  course  of 
growth  tmder  varying  conditions. 

Dr,  Klein  has  a  most  interesting  chapter  on  the  conver- 
sion of  innocuous  into  pathogenic  organisms  and  vie* 
versi,  tn  which  he  criticises  with  great  ability  the  results 
of  Muchner  and  Nageli  on  the  one  hand,  and  of  Pasteur 
on  the  other.  Valuable  as  such  critical  dissertations  are. 
Dr.  Klein  will  agree  with  as  in  thinking  his  experiments  of 
^icator  \  alr.p.  We  should  be'sorr)' were  the  tcst-ex[>erimcnts 
which  they  suggest  to  be  delayed  in  consequence  of  the 
apparently  satisfactory  character  of  the  reasonings  which 

he  and  others  have  very  [5ro])erly  adduced.  The  fact  is 
that  the  proportion  of  what  we  know  by  careful  experiment 
and  observation  in  reference  to  Bacteria  and  their  allies — 
as  compared  '.vith  wh.u  we  must  soon  know  and  can  see 
how  to  know  if  only  time  and  ability  are  directed  to  the 
research — ^is  sosmaU  that  conclusions  and  generalisations 
are  not  useful  except  as  suggestions  to  those  who  arc  in 
the  thick  of  the  work.  More  experiment,  more  trial  of 
every  conceivable  condition  of  growth  and  nutritiont 
applied  to  every  kind  of  Schizophyte  observed  and  yet  tO 
be  discovered,  is  imperatively  called  for. 

Who  can  say  that  much  is  known  as  yet  about  these 
orjjanisms,  -.vhcn  e\cn  so  earnest  a  student  of  them  as  Dr. 
Robert  Koch  did  not  know  that  his  so-called  "  cholera 
comma-BadUns'*  occurs  in  the  mouths  of  neariy  every 
healthy  man,  woman,  and  child  ? 

Dr.  Klein  has  rendered  a  generous  service  to  future 
students  of  Bacteria  by  the  publication  of  this  little  hook. 
The  vvoodcuts  are  very  abundant,  and  sufficient  to  j;ivc  an 
idea  of  the  forms  as  they  appear  when  stained  by  coloured 
reagents.  The  botanical  and  chemical  aspects  of  the 
.S<;1'.izoijhytes  are  necessarily  not  dealt  with  in  this 
treatise.  £.  Ray  Lank  ester 


OUR  BOOK  SHELF 

A  At'fw  Afethoti  of  treating  ClancMuty  haatd  on  >  L-ccut 
researches  iaio  its  PatkoU^f.  By  Geo.  Lindsay 
Johnson,  M.A.,  M.B.,  B.C.  Cantab.    (H.  K.  Lewis, 

1884.) 

This  little  brochure  is  written  by  a  Cambridge  graduate 
who  has  devoted  considerable  time  and  attention  to  the 
study  of  diseases  of  the  eye^  and  who  has  devised  a  new 
and  very  serviceable  fo«m  of  ophthalmoscope.  The  pro- 
position he  endeavours  to  establish  is  "  that  the  ordinarv 
method  of  treatment  for  glaucoma  by  iridectomy,  though 
highly  successful  in  acute  forms  of  the  disease,  is  never- 
theless both  uncertain  .md  unsatisfacior)  m  the  chronic 
condition  of  glaucoma."'  The  truth  of  tins  prnjxiMtion  all 
those  who  have  had  large  experience  in  the  jjci  f  irmance 
of  operations  on  the  eye  will  freely  admit  :  the  reason  is 
less  easy  (0  give.  Dr.  Johnson  describes  the  lymphatic 
system  of  the  eye,  and  adduces  evidence  to  show  dutt  the 
aqueous  humoiir  i^  secreted  by  llie  ciliar>-  processes  and 
posterior  surface  of  the  iris,  whiKt  it  is  drained  off  by  the 
canal  of  Fontana,  and  the  nie-,h.\tjrk;  at  the  comco-iridal 
angle.  Any  circumstance  obliterating  this  angle  is  .ipt  to 
induce  glaucoma.  It  is  certainly  not  due  to  swellings  of 
the  lens,  since  Brailey  has  shown  that  the  lens  is  smaller  in 
the  glaucomatous  than  in  the  normal  eye,  but  Dr.  Tohnson 
thinks  that  acute  glaucoma  may  be  referred  to  swelling  and 
inflammation  of  the  ciliary-  processes,  whilst  in  chronic 
glaucoma  there  are  slow  and  i;rathial  changes  in  the 
ciliary  Ixxiy  and  in  the  lesions  around  the  angle  of  the 
anterior  chamber^  whidi  in  hu  opinion  expdains  the 
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different  effects  of  iridectomy  in  cases  of  acate  and  chronic 
glaucoma.  Dr.  Johnson  tben  proceeds  to  describe  an 
operation  which  he  terms  scleral  paracentesis,  and  de- 
scribes as  new,  but  which  we  have  seen  performed  both 

hy  Mr  If.incock  and  by  Mr.  Power  many  yciir'-  a>;n.  In 
poini  of  fact.  Mr.  Haticotk  s  operation  was  a  scleral  para- 
centesis, and  his  view,  which  is  not  ahogethcr  incorrect, 
and  was  based  on  obser\'ation,  was  that  in  glaucoma  a 
circumcomeal  depression  could  be  seen  which  he  imagined 
to  be  due  to  the  ciliary  muscleiand  bis  section,  made  with 
the  same  instntment  recommended  by  Dr.  Johnson, 
namely,  n  WrnzeTv  doiil)lc-c(l;^(-il  ki^ifc,  \vns  tiiadt-  thrnugh 
the  sclet.i  wi'li  the  olijrrt  of  dividiiiL,'  the  ri]!.Tr\  musrle  : 
anrl  tlic  c\rcllent  resulf^  olit.iined  in  --nnic  cases  show 
clearly  tiiat  the  escape  of  the  vitreous  which  followed  the 
incision,  accompanied,  when  the  anterior  chamber  was 
opened,  by  the  aiiaeous  humour,  was  quite  enough  to  afford 
relief  to  an  tbes^ptomsand  to  restore  vision,  even  if  the 
spasm  of  the  ciliar)-  muscle  was  quite  imaginary.  \Vc  do 
not,  however,  wish  to  dfpri\c  Dr.  Johnson  of  tlio  rrcdii  of 
having'  thonL;!it  out  this  method  of  procedure,  though  lie 
may  rest  assured  that  he  will  meet  with  many  cases  of 
chronic  glaucoma  that  will  derive  no  benefit  from  scleral 
paracentesis,  and  that  he  will  have  to  be  careful  in 
promising  success  from  his  operation  in  such  cases. 


LETTERS  TO  THE  EDITOR 

\Tht  Edilcrdotsnol  hold  himsttj  responsiblt  for  opinions  txprtsK-: 
kjf  his  (oms^ndtnis.  Nfithtr  a^n  undertakt  t«  return^ 
cr  t0  corrrspon  i  -A-.th  Ihe  -r^i^e't  r<j<cttd  mamutrt^, 
tfo  notire  is  taken  ej  an^nymtms  communiiotiotu, 

[731*  Editi-r  urs^tntly  rtquests  corrtspondents  to  ketp  ikAr  Utters 
»i  short  as  postibit.  The  ^atun  oh  kit  spate  is  s»  great 
thai  it  is  impossiMt  Qthtrmut  t*  imsuretA*  appearanee  even 
^  eommumcationt  tontainimt^  interesting  and  novel fa€tt,\ 

An  Unnoticed  Factor  in  Evolution 

Two  oV>scrvod  biological  facts  seem  to  ojip'  grc.it  difficulties 
to  any  explonatiun  on  evolution  principles  ; difficulties  admitted 
hy  cvoliitioniMs  as  well  as  their  opponents.    I  me.in — 

(I)  The  fact  that  varieties  produced  by  artificial  selection, 
however  diveigent^  aic  alwajn  fertile  among  thcraselves.  while 
upeciea  sopposedto  have  been  noduced  natvnlly  by  an  analogous 
procen  are  oficn  not  matually  fertile  even  when  very  slightly 
diveinatj  and 

(s)  The  fact  that  apedei  evidently  derived  from  a  cooiiBaa 
atMeMar,  and  diflering  only  in  small  points  of  marking,  tbongb 
wtt  leftile  whh  one  another,  arc  often  f<.und  side  by  side  In 
placet  where  it  would  seem  that  cro-is-breeding  tnust  pre%'--iit 
any  division  of  the  ancestral  vjktcIc?*  into  divergent  branches.  . 

I'hc  fii-^t  ^ccms  10  rc<|uire  th.it  .1  period  much  greater  than 
that  of  artifiti^il  "iclcction  ihould  l>c  necf>'»nrv  to  produce  sterility 
between  dc-ccndants  from  the  s.ime  ancestor  ;  a  supposition 
which  wtndd  re<iuire  an  alm<>M  incredible  perio<l  for  evolution  as 
.1  wh  If.  l  ilt  I  cond  scciiK  to  rciiuire  lh.it  many  s|>etiLn  n<»\v 
iiiUjiiJii*  1  ^Iiuiild  once  have  Ix'cn  prographically  scjaj.iUd,  ; 
•ifjmctinu".  in  caiics  where  thi'*  i.s  very  diflficHlt  to  imagine.  Both 
llioc  dirtictdlie*  are  completely  removed  if  wc  sup]H)*e  mutual 
Kchlity  I         n     the  result  but  the  <-<i«i<- of  divergence. 

A<.  far  .n*  ci«r»  l«  jiidfjcd,  "  sports  "  are  as  likely  to  occur  in  the 
generative  clcmeni*  (<iva  and  <pcrmat<i,T)a)  as  in  other  parts  of 
the  tKMly,  ami  from  their  similarity  in  widely  unlike  grouj)*  it 
seems  ceitain  that  a  very  sbght  variation  in  these  elements  would 
rcn>ler  thi:ir  owner  infertile  with  the  rest  of  its  species.  Such  a 
vari.ition  occurring  in  a  small  proup  (say  the  offspring  of  one 
|air|  W'>«ld  remler  ihcm  as  complt  tcljr-  sr|>ar3lc  from  llic  rest  of 
their  »i>evics  as  they  would  lie  on  an  island,  and  divergence  (as 
Vallace  h.is  suffuiently  shown)  would  l>egin.  This  divergence 
might  iiro^TCss  to  a  Rreat  or  a  small  cutent,  or  even  l>c  imj>er- 
ccpiible.  l>ut  la  any  cise  the  aewspedes  would  be  iofenile  with 
the  si>etie«  it  sprang  frffm. 

Ljf  this  theoiy       ailmitted,  W*  must  distinguish  l>etwccn 
^ptttic*  and  species  by  sajring  that  the  fornK-r  arise  by  spon- 
jeo«*  ^^riatii.ns  in  v.^rioH*  j  arts  of  the  body,  aod  only  gra' 
tUy  Ik-i>>ii>c  mutually  infcttkK'  tihui  l<ec«Miuag  spccics),  wnile 
jialtcr  -irisc  sometimes  in  this  way,  bnt  SOnetimcs  by  »pon> 
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uneous  variatioas  in  the  generative  elements,  and  are  in  tLi> 
caw  origiaaOy  nwtuany  hifertUe,  bnt  only  giailiMllf  hecnme 

otherwise  divergent. 

I  U'ould  suggest  the  following;  te-ts,  nn  l  sbouM  !>i-  ^lad  of  sny 
facts,  from  experience  or  from  boi^u,  which  can  help  in  applying 
them  : — 

(1)  If  this  theory  is  tnie  we  ooght  to  find  species  (incipirnit 
mutnatly  inlettUe,  bol  sol  ethefwite  distinguishable  :  and 

(2)  We  ought  to  find  that  tshud  and  other  isolnied  sprctes 
which  have  arisen  not  by  tindted  feititity  but  by  geogranhicai 
instead  of  physiological  separation  are  often  utrttMUy  fertiie 
even  when  as  widely  divergent  as  the  artificial  varietlas  of  dogt 
or  pigeons.  K  DM  U  X  D  CaTCH  POOL 

Ihc  Grove,  Tollcy,  Sheffield,  October  23 


Earthquake  Meaaurement 

In  an  article  on  "Earthquakes"  in  last  week's  Nati-re  (p. 
608),  Dr.  H.  J.  Johnston  Lavis  lakes  exception  to  the  records  uf 
earthquake  motion  which  1  have  pnblitbeds  on  the  groatMl  of 
their  complexity,  and  piOBonoees  tne  Plain  of  Yedo  onnutable 
for  carthonake  observatioBs, 

NowAis  seems  to  me  to  be  a  very  eclectic  way  of  treating 
earthquakes.  We  CMI  measure  earthqoakcs  onl^  where  we  had 
them,  and  I  suppose  the  first  quali6eatioB  in  a  site  fcr  an  earth- 
qaake  olrservatory  is  that  there  should  be  plcnqr  of  earthquakes. 
The  Plain  of  Yedo  possesses*  this  qaalifieati«»  In  a  very  Mgh 
<!ct;r<  c  ;  and  if  the  dismrt  ^iiu  es  which  occur  in  it  aieof  aweiy 
much  more  complex  ch.iracter  than  our  a  frini  notiona  about 
earthqu.nles  in.ny  h.ivc  led  US  to  expect,  it  IB  not  the  PlaiB  Of 
Vedii  that  is  to  lil.imc. 

I  fully  .-it;ri-c  ih.nt  on  n  rotky  form.ition  the  results  will  be  dif- 
ferent ffoni  those  I  fi'und  rm  alluvial  plain,  but  the  instru- 
ments and  mciho.  Is  which  h;ivc  been  successful  un  the  ont-  -Tre 
just  as  applicabic  to  the  other.  The  seismomctcri  whieh  h.-we 
been  used  in  Japan  will  serve  to  incisure,  with  equal  .-leeui.Asv, 
earthquakes  of  a  .similar  degree  of  dcstructircness  in  ..:hei 
places,  whatever  be  the  nature  of  the  ground.  And  sever.il  of 
the  types  already  employed  ncctl  little  more  than  a  change  of 
scale  in  their  construction  to  suit  them  for  such  formidable  con- 
vulsions a.s  the  Ischian  earthquake,  to  which  your  correspon«lcni 
refers. 

In  (lescribinp;  nnd  figuring  a  nurolierof  proposed  seismographs. 
Dr.  Johnston  La  vis  has  very  frankly  ilisclaimed  a  technical  know- 
ledge of  mechanical  construction,  and  for  that  reason  all  minute 
criticism  of  his  suggestions  may  be  withheld.  If  however  he 
will  refer  to  the  7>WMM«fMU  of  the  Seisnological  Sode^TOf 
Japan,  or  to  my  "  MenMlr  on  Earthquake  Measurement,  he 
will  see  thataoroe  of  the  devices  he  suggests  are  not  new.  The 
plan  of  rcaistefing  the  amplitude  of  a  pendulum's  motion  rela- 
tively to  the  eaith  by  makng  the  bob  ocaw  up  a  thread  through 
n  hoteinaplatetxedbelowitwasusedsoBievearsagobyDr.C. 
Wagener ;  and  a  maasive  slab  free  to  roQ  on  s|mcrical  balls  formed 
ill  1876  the  seismometer  of  Dr.  0.  F.  Verbeck.  It  was  re- 
invented a  year  or  two  ago  by  Mr.  C.  .\.  Stevenson,  and  de- 
scribed by  him  before  the  Koyal  Stotiish  Society  of  Arts.  The 
theory  of  the  apparatus  is  disnisseil  in  J?  3''32  of  my  memoir. 
Dr.  lohn.ston-Lavis's  plan  of  recording  the  a^imulh  of  a  movement 
hy  ir.enii^  of  ni;incro:i,  elccti  :c  colli  :u  ts  and  "a  [jile  of  clectro- 
nia;;net-  "  i~  .i  v.ry  ri-tr(ii;r.n!r  sli;p  ihc  |irrfcctlv  suc-Cessfii) 

melhoil,  U'c  l  in  I.i|mm,  of  res.. Km;.',  .all  ln.ri.v.nl  d  111. -veii.tTils 
into  cotnpunetUi  ahiii^  lw<i  lixvd  dtre%:iioii^,  lht><:  toiiipsjiJciitt 
Wing  independently  recorded  in  conjunction  with  ihc  time. 

SiK-s^kins;  of  the  use  of  the  common  i>endultim  as  a  seismo- 
rortrr,  I  lie -lilt  li'ir  says  that  by  usinj*  a  short  |)enliikmi  we  may 
measure  usctltation^  of  short  period,  and  by  using  a  lon^ 
pendulum  wc  may  mc.-xsurc  slow  earth-tiltings.  Almost  the 
reverse  of  this  is  the  case.  ..\  short  pendulum  acquires,  by  earth 
movements  of  short  period,  a  swing  which  cannot  he  disiin- 
guLshed  from  the  movements  wc  wish  to  measure,  and  whose 
extent  depentls  on  the  accidental  agreement  of  its  period  with 
theirs  ;  but  a  short  |>cnduUim  can  l)e  properly  used  to  record 
slow  earth-tiltings,  with  res|>ecl  to  which  it  is  sensitily  dead- 
t>cat.  A  long  pendulum  can  be  used  to  measure  short-period 
movements :  it  can  also  be  used  (and  its  only  advtati^ 
over  a  short  pendulum  is  greater  scDsitivenc&s)  to  measure  slow 
tiltings. 

For  vertical  motion  Dr.  Johnston-I^-ivis  condemns  (but  with- 
out  Ki^ing  any  reason)  my  own  and  another  verticd^maiioB 
seiiHMigraph— which  theoiy'  and  experience  agree  in  piwdm 
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trustworthy — .md  propose*^  .in  in-ti\iii)cnt  in  whicli  .■>  weight  driven 
trilii  f.jrni.U.-il  witli  .1  cr-ntrifii;4:il   -pfC'i-iti'liLaV  ir.  TIr' 
(  h.i  11,^1'-.  of  app.ucTit  wt'i^;Kt  dI"  ih-  iiri\'cr  >.  \>\  the  cirtli\ 

up  l-down  moti  >n  :\ri'  lo  cui-.'--  ll.u-lii.T.inf.N  in  lln-  ^|i<-i-i|  i)(  ilie 
■  1 1  ncri  train,  whiili  ,uf  10  I'l'  rco»ttle<l  in  cciiiinncti  n  vvith  ihc 
I  lino.  The  plan  i--,  I  ihwik,  ncvv,  but  a  li  --  din  ct  nicdiod  of 
measuring  vertical  movement  could  scartcly  ''O  mia>.',in.;i! .  The 
nuc'tuations  in  speed  will  follow  the  change^  "i  imll  cxi  rirj.i  by  the 
driver  with  diinini«hed  amplitude  and  ret.inicd  pha<ie,  andsuper- 
|Ki%c<l  on  lht;m  there  will  t>e  fluctuatiuiis  foltowin{;  no  rule,  due 
to  inconstant  friction  and  to  mechanical  imperfection  of  the  train, 
a.H  well  as  the  ci>ntinuous  acceleration  which  follows  the  starting 
rif  the  tncch.-\iu->ni.  To  interpret  the  record*  would  l)e  altogether 
impracticahlc. 

The  de-ii};n  of  aitiunognph  is  a  prohlcin  in  applied  dynamics 
which  his  of  l.iieycan  received  a  number  of  very  satisfactory 
aolutioai.  Of  insiruaieQU  capable  of  detenniniag  earthqaake 
movement*  in  alK'^lnte  mcMare,  tad  with  re«MiMDie  exaeUMCt, 
tiwtv  b  now  no  Ini  t;  ;  I  it  would  lie  a  pity  if  their  wider  emplajr- 
iDcnl  were  in  any  w^y  ic{arde<l  by  the  publication,  on  the  au- 
thoritf  of  Dr.  Johmtaa-Laviai,  of  suggestions  which  may  fairly 
be  said  to  lie  outside  the  sphere  of  practical  seismology. 

Uaivenity  College,  DaiKke*  October  37      J.  A.  Ewitto 


The  Sky-Olowt 

Thb  detcriptloo  of  the  sky-glowj  as  Men  by  Prof.  A.  S. 

lltTschcl  may  )U!>tify  an  account  of  some  seen  near  the  Univer- 
juy  of  Virginia,  Virginia,  during  the  past  spring,  from  notes 
made  at  that  time. 

February  25. — For  several  days  before  this  d  ue  tbcre  were 
(if  one  njiy  ,  call  tlR-ini  iIk-  ii>'nn:vl  i;h)w-.  .U  .uid  .ifter  sunset. 
<  >ii  this  (lay  there  wa*  seen  .i  >ui^le  pink  ray  with  well-defined 
cd;;es.  about  4*  broad,  |>erpcndicular  to  the  wettem  horiaon, 
reaching  half  way  lo  the  zenith. 

March  24. — Ten  luiiuiles  l<eforc  suri--i  t,  the  sun  being  Ivli-iul 
a  small  clomi,  the  bright  oval  "glare  '  in  the  west,  which  pre- 
cedwl  nearly  all  the  after-glows,  was  seen  with  its  centre  at  an 
eles-.ition  of  15*  (nil  these  heights  arc  rough  estimates!.  It  wns 
10°  in  diameter,  and  was  <iurrounded  by  a  Irancl  of  a  hxty  red- 
dish ashen  colour  (this  kiiid  was  usually  seen  with  the  "glare") 
•Tbout  5^  wiile,  which  deepened  in  tint  lowarils  the  hori/on,  ancl 
there  spread  out  on  each  ,i  1.  if  tli.-  "glare"  so  as  to  form  a 
somewhat  triangular  sumi  <i  I  f.  i  i.  Ai  6.30  the  sun  set.  No 
b'duur  had  vet  appeared  ou  the  ea»tern  lioriton.  The  "gbre" 
now  aeemed  alno«t  triangular  in  shape,  with  the  deepest  athen 
tint<  at  the  lower  ownen,  Aa  the  tun  de^ceoded,  the  "  i^are  " 
diminidied  in  intensity  from  the  apex  of  the  triangle.  At  6.35 
there  was  a  raddy  colour  on  the  eastern  horiron,  which  ^|>re.id 
in  a  triangular  shape,  aftex  upward,  to  a  height  of  25'  to  30°, 
and  at  6.40  was  an  exact  image  of  the  "glare "in  the  west, 
except  that  there  were  clear  red  tints  instead  of  asfacn,  which 
were  deepest  at  the  lower  corni  TN  uf 'he  ti;an:;lo.  1  lie  L>il<nir 
irianglc  then  gradually  rose  from  tlic  l  i-u-rn  luirifin,  app.iri.ntly  1 

Il  'Vvin^;  t)u-  Miti,  till  :i[  (>..jS  ilie  pink  liiit  .ippcirtvl  in  the 
«c  IfHi  mcirascd  Ut  l()lca>Uy,  ilnU  w.l-,  drcpt-sl  .K   .TU  cle- 

yati"ii  <'l  60  .  I"hc  colour  in  the  east  w,\-  Ml ^^wiif.  (Stvi  r.il 
ittcnij4s  wcif  m  tde  to  observe  the  ]>a-sage  «f  colour  across  ilie 
ictuth,  but  in  rill  1  am-  was  there  success.)  The  western  horizon 
WAS  dn.'fbng  topa/  yelhiw,  al>ove  the  yellow  pale  blue,  then 
fiiiiu  pink  tij  the  dec|k:sl  pink.  The  pink  gradually  descended 
tow.Ard  the  hori/on,  and  when  within  20'  merged  into  the 
t)r(!inary  sunset  colour  at  7.0.  The  general  ])hasc^  of  the  glow 
*ere  as  follows  : — Triangular  asheo  hate  with  oval  "glare  "  in 
vest,  ba.sc  of  triangle  on  the  horiron  at  sunset  Ten  minutes 
.Iter,  triangular  niddincs*  in  east,  with  base  on  the  horisoo. 
Another  ten  minutes,  pink  in  the  West.  Ten  minutes  atore, 
I  iloar  disappean.  This  sttccessioD  was  also  noticed  on  Mardi 
:  5.  On  March  4  the  glow  in  the  weat  reached  ita  most  intense 
vloiu  twenty  minutet  aAer  lanset,  but  lasted  twenty  minutes, 
fisa]<pearing  forty  minutes  after  sunset. 

On  (his  evening  (March  34)  at  6.4$,  a  cloud  in  the  western 
ky.  there  being  then  no  pink  there,  at  an  elevation  of  35',  w.is 
i.diuired  pale  pca-grcen.  This  colour  of  the  clouds  flo.iting  at 
n  elevation  of  35 '  was  seen  on  other  days,  while  the  clouds 
I  IV  •  .ind  l  i  low  retaine*l  their  ordinary  appe.a:.uict.'. 

March  26.— After  the  same  i>hcnomena  .asdetaded  in  the  last. 
Yen  i>>  the  colour  of  ifu-  i  luii  U.  tw.  nty  minutes  after  the  dis- 
l>y&uaxux  of  the  hnl  glow«,  at  7.20  there  wa»  a  pale  rose-giow 
(  aa  devnUon  from  the  western  boriaoo  of  jo'  to  JS*.  which 


rc.iche<l  .almost  to  the  Pleiades,  of  which  six  were  then  visible. 

'i'his  .fcuini  (.;tiiw  l,\Nti'  1  .itiviut  tueniy  ii\inutes,  and  seemed  to 
i!c»cciid  u>  the  hoiiioH.  It  wa-s  nlinost  i'lenlical  with  the  first, 
but  fainter. 

March  29. — Same  as  prerolinK.  without  second  alicr-i^li iw  ; 
tints  extended  6o'^  to  70  t'i  >:n  limi/iin. 

Thesf  after-glows  Wi  re  ivitii  i  d  iiiijrc  or  lew  during  April, 
July,  ;ui>l  .September,  -.\i\<\  lu  re  in  Cr^iTibridge  during  this  month 
there  have  l>ecn  several  vivifl  displays.  W.  G.  BaoWM 

Hamad  College,  Cambrid|^  Maaa., 
October  23 

1  UEO  to  inclose  you  an  extract  from  a  letter  lately  received 
by  me  from  my  cousin,  Mr.  Lceming,  in  the  hope  ihsU  it  may 
interest  some  of  your  rearlers.  F.IXBM  A.  DaV 

Greycoat  Hospital,  Westminster,  October  24 

BxtriKt  froH  a  LttUr  ivriittn  by  Thomas  Letming^  Smjfflum 
«$id  N<Uuraiut  o»  Bo^ni  //.M.S.  "Gutmarr"  m  fit 

*•  CMhur.  Ifrrm  /..■<,-•  ^-'v,  N'..  r<mtunamit 
Stftrmker  12,  1^184 

"  Inhere  is  one  thing  I  have  more  than  once  forgotten  to  men« 
tion  to  you,  that  is,  an  nnustiaT  appearance  in  the  sky  there  has 
l>een  now  for  some  months,  whicn  I  think  must  be  connected 
with  the  red  sunsets  of  last  winter.  In  the  finest  weather  the 
stm  has  alwayc  about  it  a  htie  (iMt  watery)  eiteodtng  MNne  Mi*, 
or  30*,  white  in  the  dnr^fane,  but  as  the  sun  nears  the  horizon 
the  ilcy  has  a  pole  saJnum  or  ochrcy  tint.  In  the  immediate 
neighbourhood  of  the  sun,  the  sky  is  of  a  vivid  whiteness. 
This  appearance  continues  some  time  after  sunset.  I  have 
tried  more  than  once  to  reproduce  this  ctTfct,  with  water- 
colours,  but  without  success.  Let  me  know  if  juu  have 
observed  or  heard  of  anyiliini^  uf  the  same  kind.  I  may  .ilso 
mention  that  there  has  In  n  until  lately  a  great  scarcity  of 
stars  ;  even  <>n  the  I'uil'^i  .ind  d.irkost  Inl;llt^  very  iVw  visible 
under  the  third  magnitude,  and  the  Milky  Way  scarcely  to  be 
seen  at  aD.   Things,  however,  are  mending  ia  this  respeoL  " 

Peculiar  Ice  Forms 

Walking  up  (nxn  Chnmounix  to  the  Montanvert  a  fortnigh^. 
ago,  I  came  upon  a  form  of  ice  which  I  thinic  can  hardly  be  o^ 
common  occurrence,  as  I  have  not  met  with  any  description 
it,  and  have  only  once  before  seen  it,  and  then  also  on  the  aame 
mountain  side,  and  under  aiaular  conditions  of  season  and 
weather. 

The  bank,  which  in  this  particular  spui  -I  at  sn  aitgle  of 
ah<nit45*,  and  faces  the  north,  is  Iwrc  of  vegetation  for  some  30 
feet  in  depth,  and  100  to  120  feet  in  length,  the  hillside  atiove 
being  cloihe<l  wi:h  ukhs,  ferns,  nnil  thr  usual  undergrowth. 
This  bare  sIo|h»  aim  st  covereil  with  .1  coating  of  ice  nearly 
fiiur  inches  in  depth,  and  nl'  very  riuio'.i,  str\3cturc,  beinL;  f<->rmed 
in  fuur  l.iyer-.,  tlie  thiee  iip-per  liycis  each  alniut  .m  inch  in 
depth,  :ui.l  the  liiwest,  wliu  h  rented  on  the  soil,  bcin.;  (mm  five- 
rij:;hths  to  tin  ee-'ju.irteis  o(  an  tiuli.  E.ich  layer  was  composeil 
of  an  .i;;;^rej;,iti<;n  ul  filamentsni  ehin^^.ited crystals,  one-sixteenth 
of  .Tin  inch  and  downwards  in  ili.iiii'.-tcr,  and  all  of  a  length  ei|ual 
to  the  thickness  of  the  layer,  nntji  1  siile  by  side  like  organ-pipes 
or  basaltic  columns,  and  wiili  pyramidal  ends ;  the  bottom 
points  of  one  layer  resting  on  the  top  points  of  the  one  below, 
so  that  the  layers  could  be  cxsily  dctaclierl  one  from  the  other. 
The  whole  mxss  wxs  picrrerl  by  vertical  cylindrical  cavities  from 
half  to  a  rpiarter  of  an  inch  or  less  in  diameter,  and  in  most 
cases  penetrating  from  top  to  bottom,  so  that  a  pendl'Case  could 
be  dropped  through  eodways.  A  horizontal  section  presented 
Mmewnat  the  ajux-araace  of  Cruycre  cheese,  minus  the  colour  of 
course,  and  with  the  solid  part  showing  the  crystalline  form 
described  above. 

The  mass  had  evidently  been  pushed  Up  from  bdow,  because, 
while  the  ice  itself  was  perfectly  white  and  colourless,  it  was 
covered  at  the  sor&cc  by  a  layer  of  dirt  which  might  very  likely 
have  conccalc<l  it  from  observation  if  it  hsd  not  h3pi>cncd  to  l>c 
broken.  Thr.  le  nv;,s  a  good  deal  of  snow  higher  ui> — iiuve  inehes 
at  the  Montanwrt  .ind  the  weather  was  fine,  with  bright  sunnv 
dav--  .imi  ti:,i.|  tr.  -t  at  iii;.;)i-.  1  his  p.ar;  ii;iih'ir  part  of  the  lank 
was  in  -.liaile  ail  d,>y,  ainl  hanlly  tli.iwe  '!  .it  all.  I  im.iginc  that 
the  pi iriiu-.  detritus  forniln.;  t lie  sui  laee  i  f  the  bank  was  under- 
lain by  lutrd  rock  (though  it  did  not  occur  to  me  at  the  time  to 
ascertain  if  it  was  so,  and  at  what  depth),  and  that  the  water 
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^T*tJ4  •■•  '.^^  v>  •-.      1'  :    .  f  tm  .TB,  iUif.^'  mh;  h  u  ha  !  rari 

.".*»»'  .•  fr*.  ".  ri/:-<'^/f»,  »!  th'rn  '.■^Ar'i  !  ci-)  ■•Ailivri 
,«  •  -.--.»  r, jft^j  .■  V  if  a{.  ''>y ;/in^,'.r(  is  v.  '[  jini^, 

»v  '  '     ■  of  '.r*r  riigt."  *  If  /'.     If  tKi^  1- 

tyAf  -,  li  .v.-  •S..fi'.  J«  »/>  wUrrxtiBA  what  I  «.t«anK  to  be  the 
f.//rr>ytr4- y  lii.'j  t4 xhmfurm  'A  iw,  «ince  tt  woold  be  WklDBI 
iM'  ait  'I.'  t^tr.juj  iJMif\iVuitt\WM\A  VftMOt. 

M«f  I  v,',,  a  tfiT  rf-.u!!  'if  *evca  ««iv/b«'  csperience,  iJiat  no 
««'  ra*  A'^  trwl  a  know*  the  cbana  ot  SwhzerUjid  in 
ifu^0i.  |i  M  "lO  «<f  aione,  (or  l»i|ih  a.v.cnts  and  the 
A /wm  af»  rnarly  Kr«M ;  iMt  w  ordiionr  vi.itor,  tu  loofc  at  he 
m*'te\%  •!<«•  Ml..* .  Mcl  Uott'l.  of  the  kiwun«l«,  \it  kcnins  at  as 
rif  v«v<A  'if  ilirrr  •k'M.and  fc«1  and  af>w4nK,  will  find  that  the 
Ui{(Mr«» .«  «ri  'if  the  air,  the  emJniUtiitu  «f  the  tnn- 
Atttf  fwhf  It  in  An/  Ml  (an  at  be«t  be  ttbnmJ),  the  {(iirify  of 
Ih*  ff'Ui  MCiW,  Kiri  'K  j{fande«r  aa<f  hniiij'  to  lower  heights 
tvkifb  ID  «itfinnrr  are  tnrir  t^arrm  r'^kx,  nnH  the  gliry  of  the 
MniMMMi  r/it'<nrinc.  *'»  nxfiii'iti  ihr  fr»-r<l  >ni  from  the  placet 
(ifh«at,  dir.,  a»i>|  locul  '',  r<-ii<|rr  '  M'<i<«r  in  Swil/nlatid  tin- 
noil  <-ii)«>)riii,|c  ftymiU  of  the  ycitr.  li.  WijoLiU  .SuiTil 

f laiif|n«rat|,  (>it<jlier  }i 

Th«  BlMfaMM  of  Tfoplcal  Man 

A  l<K'  iMvr.  J««|>rf  >.ii  tli>-  Mitij.  f  i  w'jiilr!  hnvf  to  be  prc().ire'l 
rlvwli'n-,  llin-l'i  '  in  |.f  ,tfi'  an  <  »i  i  llrnt  fir-M  f<.r  am.T'S- 
iin;  ml' .niii' iifi  »  ir|i  r.  [■  ifl  ii.  itr  ■  f  :in  '  xUaiiT'lniaiily 

lowrf  il  iin  "ii  ill'  Ipiitjaii  /'  mil  \  rui.  tinr.  In  ;i  \<  ry  iiitr-ri  st- 
Irn;  jfMi  l«  III  Naii  Ki  ('I  Au^jiml  21  la  .1  4011.  "  \Vhy  Tro- 
|ii<  ;il  M.iii  i»  lll  ii  l  ,"  ihr  rails'-  is  ^-1  il'iwn  lu  tlic  iiLtvcs  of 
Id'  "I  in  1"  ii'i;  ')ii<-  ;iii'l  .ill  lii>;Ii]y  v  ii.itivc-  t>j  li^'it,  the  optic 
nrrvr*  I.' nil'  111'  1'  ly  -,"1110  of  thov  of  the  ciii'l'TiniN  hi(;hly 
•lift  iiilic 'I  I.)  I'liij;  iiili<  titrit  tn'Mliricalion,  ami  the-  ncic-i'.iiy  for 
|»lai  iii^:  "V' I  1 1,' 111  11  I'l^nu  nt  wlii<'li  will  ali  oih  li>;lu.  Othcr- 
wIm  *l'<  nil' ir.  n<  I vr  vilir.iliont  from  a  lij;hl  '>f  il.niMc  degree 
|ifiMi  1  Wil  l  .11  ilijM.i'le  the  ti  siu"!  of  the  imiividual  and 
•kli.xi'.i  In     '  :  i 

(I  would  Imvr  I"  1  n  nil  (be  lietler  if  a  little  more  hail  been 
•ahi  alMiHl  Ihr  way  ih  which  t  patch  of  dark  pigment  celU  round 
the  tr«ii«|Mteot  «kin  of  the  nervf  cmlingt,  to  be  esnltcd  into  a 
•imial  MH«r.  hrighlen  the  r«te%  of  vibration}  or  how  the 
MFlr«  ir«i  ii««iMf,  ai  the  laiM  thne  Mcarins  the  tHUHPrntion  of 
hint,  a*  the  cuauant  aecitnraiatlon  of  hcAt  waves  behind  it, 
thr«>w« (hr  malrmlar  cnnMintmi*  of  the  protoploMn  "into  the 
hl|(hr«l  iali'«wl  WlnaticNi  iHMkibly  ubtainahlc  with  the  means  at 

lli^MMt." 

IMoir  lumini!  to  the  r«)ierirnte  Imlii  a(Tor<l<,  it  ha>  In  lie 
ntilliiil  that,  lakinit  the  icntri  <>f  I  iii.>|><  n«  llie  sinndard  of 
whitriir\«,  il  is  not  onlyv:"i»K  '••"ifb  il><- popululinn  beeomei 
iH.c.^M»■^lv  11  I  .  1.  (ml  |h;i(  lli.i.'  i,.idiik  -kiiiii.  I  liii  li  ricy 
in  till  i.iii  -i  111  lit.'  tillu  r  diHiliun,  ti. wards  ihf   l'..l.ir  rr 

i;i"ii>  I''  I  !■  .  till'.  <  s|"iHiiie  ill  llie  liri^dil  d.iyt  nf  .\ii^;iisi  ,in 
ill'  iii.".i  .  Ill  III.  Hindi  |>l,.,  Im^  ()„•  rill  c  t  of  Idiiwriin^;  the 
»•  liK'  '  ill  >  >  1  .1  In  liidit.  and  iiiiLnn'  il  .11  iln  l;ir«  an' I  liainU 
I'  I  1  Ix'il  iiiiH  <inlv  a  «lia<lc  ItKhlcr  than  ihe  lii-hle^l  litdiaiM. 
1 1'>>  <  an  tmljr  be  by  the  aolar  raya  producing  pigment  in  the 
tit  III 

I  Ml  Ih'  .  ii  inv,  ill.  < \pi  ri' im- '.I  I' imi^tran^  in  India  i<  that 

Ihr  «uii  II  I ...  s  11. . I  luiin  ;  Il   iiyilinn;.  it  laiher  whilrni  them 

anil  |wh'>  the  .  "iii|i|<'%i.in.  It  i>  onl^  on  certain  iHc  iMont,  when 
the  Mill  1-  I'h.itiMtl  I'v  t  un  .l.nidH.  II  \\  cmil,  and  the  diHu'ted 
lichi  I  "I  .1  laiiurulat  I'lii  iin,is<eriaine<l  aclinic  qualiiy,  thai  the 
•km  i><  a  i  uio|K-jkn  i«  •uniniint.  One  may  tide  all  day  in  the 
hulii  *\  sm  M\>{  lute  mt  tiarc  ivf  uinhvraing. 

\W»  wrtr  li|;ht  the  wde  cau«e  of  a  |MuteclioB  for  the  »kin 
liriitii  i<r«|Nw«Ni.  thi*  wimM  be  aapidictl  by  the  cloihing  Knro* 
|Mn%  intaiuhlv  have,  excqK  on  band*  and  fore;  and  they 
WiHihl  l«e  I'Utt^l  in  Almut  thr  «ame  favoumble  ptMtiiim  as  the 
•at»r«.  Il  n«i«  mmtt  a«  thoM-  of  the  Imier  of  the  vlaw  of 
laUtiiiri«  w«Hkini;  almost  riiiii<  Iv  Mulnxit  cKxhe*. 

What  I*  diva.led  l»v  l\ur»|irans  all  .n.-i  India,  a  id  extending 
Into  ,\l|;h4iiist  m,  i«  Ihr  lixliiin  *mi,  '  wli.  ii  11  is  elt  \a<ed  mine 
thin  It  11  "I  lili.  .-II  ili-^trrs  alnitr  the  li.ui.  n,  iiid  11  is  t-liielly 
lb>  h<  «  '  wti.li  It  ntl.-»ls,  and  whuli  !ias  l.i  U-  pi .  1  i-.l  l.y 
lk«M  t«<lti(iis  (iM.;  Ill, iN  lids,  lumimi;  'lu-  si(ani;f  lua  I  ^;i-ai  nl  tin 
liMpus.  I),,  )  li\ih(;  .>l  itu-  siiii  ..n  tin-  list  ,i|  ilu-  |.,s,!v  is 
disji^;i>t  al-l<  ,  Init  ii.>l  .!.«ii>;i  nnis 


of  the  hc*Ji-ny%, 

y  them.  Tha!  »— 
niiny  he-A*. -ray-s 


aikI  heat  arc  unc  aoil  the  tauie,  k>  that  the  nerves  of 


»re  "niy  a  velvet  nucih^T  .  f  th*^  wstb  which  the  skis  » 
ft;U,  hij^her  btnng  ;  bur  i:  ii  noticeable  that,  tb-  .i^li  Itcat  is  iek 
by  any  ntrres  of  the  skin  m'ii-icntnjnately.  they  iie  inwttsible  ti 
triiii  jtc  'lincrcncci  of  heat,  or  in  liie  per.  >i5 
V.  that  fj'j  i-.-riie,  v-'  :o  sr«.k.  is  a.r.veTfi  '■1 

iho-j^jh,  a-  we  kn'jw,  all  'j'.  ccts  rclicc:  n^-  niiny  he-a*. -ray-s  ■:i 
different  kio  ls  as  they  do  VLstial  rays — v»c  are  not  c  >nscioui  <d 
their  f'jrm  by  a  recepti.jn  and  di-scriminatioo  of  the  varrm 
periods  <jf  the  heai-ray«  ;  we  do  not  coosaooaly  «ee  by  heal. 

The  effect  the  Indian  sua  has  on  Eoropcan  beaith,  stuistroce 
betag  *ajd  to  be  the  work  of  a  lew  *'*''»^^.  abowl  tint  tkc 
nerves  of  the  »kin  are  s^-nsinvc  to  S4>me  rays  be*Mlw  tiMie 
Ught.  In  fret,  the  sttn'>  Tay«  of  fiindaataa  ana  oontaia 
not  fonad  ia  the  fanlight  of  movt  other  paitsof  the  world,  arind 
■wmovcr  penetrate  the  Earopcaa'i  white  akin  tieaaee  aai 
dotUag^  while  the  aatifci  can  let  it  beat  t^wo  their  bared  headi 
with  oonndcte  in^Nwity. 

There  ha*  never  been  a  fofidently  loinate  eonparisan  nadt 
between  the  ;.ure  s'jlar  diffraction  <pecirura,  from  the  lowca 
lines  to  the  li:^;!ics;,  of  Indi.->  an'i  that  in  other  counlrie*,  «ndb  ti 
fjreat  Britain,  America.  ;!.'  \V  :  In. lie-,  and  AustralLa.  1: 
many  res[^>ect»  the  West  In  iia  I-ian.is  arc  as  tropical  ;js  ttt 
Kast  Indici,  but  those  who  have  rcsj  Ic  1  in  ihe  former  .tnl 
comiii);  to  the  laMcr  dccl.tre  there  is  s  ,nic  .ju.ility  they  feel  in  ibc 
Indian  sun  thai  is  a1.-i-n'  in  the  West  In  II---  :  t'iL\  can  wear  i 
sir.. pie  straw  hat  in  ih'.-  one  place,  but  could  nut  atlempl  it  any 
where  t!i: .  .u^liout  India.  If  the  s|>ectra  were  j  u\ la  posed,  i: 
would  no  .l.i  il  t  H...  foari.l  thai  grniips  of  rav^  in  <.omc  p.>r*i.in  j' 
it,  whether  a',  llie  rcl  or  thr  v;.  .l;  •  cnii,  Wi-rc  [.resent  to  a  mch 
lari;er  extent  in  thr  li;.;ht  of  the  Indian  sun  than  either  in  Aiu- 
tr.ilia  or  the  We-t  In  lies.  It  i^  of  the  greatest  importance,  is 
order  to  clear  up  this  question,  a&  well  as  to  science  in  general, 
that  thi'tse  who  have  the  mcaitt  aod  time  thoold  anw^  <ht 
s)iectni  .ind  give  the  results. 

The  only  test  available  is  sensation  at  picseol.  but  this  is 
unmistakable,  because,  in  addition  to  the  onming  feel  of  140* 
Fahrenheit,  there  is  a  peculiarly  nnpleasaat  sensation  even  in 
the  shade,  whether  it  is  that  of  a  tree,  an  tnnbrdla,  a  tbm  tent, 
or  even  a  walled  room  with  a  window,  if  there  la  no  vcnnda. 
This  can  onlf  come  from  invisible  rays  to  whidi  wSl  bnt  thr 
thickeit  ooveriflfs  ate  pervious,  and  which  the  skin  and  tbnes 
admh  freely. 

European  "colonists"  are,  happily  for  themselves,  unknown 
in  India,  and  the  race  would  immediately  die  out,  as  it  L:.  .m'.T 

by  frequent  viiiits  to  temperate  climates  that  a  Fatrnpfan  c^^ 
presprvr  luallh.  lint  iflluy 'li.l  oMit  it  is  ojicn  to  doiit.t  it 
while  skin  wi'ul'I  ever  hi  r.iiiv  M  ick.  It  i-  .  .unm  >nly  svijiiKj^i.-J 
that  the  lllaik  Jiiis  i.f  Cocluii  ar._-  L.invrr:':.!  llin.|.n)>  The 
didetrnc''  tliat  a  tiian;^'-  in  i]it  -.^  an.|  diet  mik-s  in  these  i< 
sinj;u!ar,  many  bein^;  tt  riiied  rortiiguese,  for  e\ain;ilc,  who  irr 
pine  natives  di--c<  ii.lr  l  Ir.ini  v^nnvcits  whnni  the  I'..rtugiiese  Iv: 
the  nii>-r  pan  mail.  IVikiLK. 

As  a  tide,  thehifjher  li  e  caste  and  thehighet  in  the  scale  a  natiir 
of  India  is,  the  whiter  he  is  ;  and  the  lower  ihc  caste  and  hotter 
the  mean  temperature  of  the  place,  the  blacker.  Hut  this  is  not 
invariably  the  ca<se,  as  the  outcasts  who  work  in  leather  in  Upper 
India  are  rather  li^^hter  thiin  some  of  the  nrahmans.  However, 
latitade  has  m  >st  elt.  ct,  and  wherever  the  sun  is  hottest  all  the 
year  round  the  bhieker  the  natives,  down  to  the  equator  of  beat 
shown  on  the  atlases.  'I'he  confi(;uratioii  of  the  OOtlBtiy,  bow 
ever,  shows  that  the  shades  of  colour  are  due  to  saccauTe  waves 
of  conquest  from  the  north,  and  the  Noithera  Aiiatlca,  w4» 
were  nearly  white  at  first,  degeaemte  the  farther  sonth  dwy 
come,  and  are  nnlit  for  labour.  A  bUckness  of  sidn,  tberelare, 
confers  an  immunity  from  the  eflects  of  the  sun,  so  that  thoie 
having  it  can  labour  in  the  heat  in  a  way  that  would  soon  cause 
the  lighter  races  to  give  in. 

Black  mdi.ites  quicker  than  white,  and  thouj;h  black  coats  are 
by  no  means  unknown  to  Muropeans  in  India,  who  .are  as  oftca 
in  those  as  in  i.iats  of  any  other  colour,  llie  l-lack  skin  of  the 

"luier  w.iidd  throw  oO  a...  atuulated  heat  much  in.>re  ipiickly 
th  in  II  wliite.  and  p<  iliaps  m  a  ratio  worth  calculating.  This 
nuisi  bi-  iim-  of  thu  iia-  .ns;  an.i  it  may  Ik.-  no'Ltce.!  that  the 
exliiioi  o(  IiuiMiiil;s  is  ir.j.juently  -irite'!  a  slate  c.ilour  with  the 
view,  in  India,  nisi   iil  i.f  hi-m;;  w lut-.-w ,islii-.|. 

Jstill  a  ni  ne  n-.i  ly  dissjpaii. .n  .if  heat  is  not  the  only  adrUh 
ta^i-  ini|.in>d  by  a  j't^nu-ntary  blackness  in  the  human  sida; 
an.!  it  Is hi  infcired  that  the  rcol  protection  coosists  ia  there 
I  ' 111;;  a  u  \\  .1  the  invisible  solar  rays  of  the  spcctnai  Ib  lrapi> 
cal  hj;ht  injuiiau»  to  man,  which  nevcrthelesi 
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nctrative  energy,  nnH  through  a  thickfliHa  of  whst  WC 
Jinarily  considered  opaque  substances,  hut  which  we  inter* 
pled  by  the  coni'Ti's  nf  iho  i-;ii'lcitnic  i)if;ment  cells  largely 
v«?lop««l  in  tl»-  All, cm.  a  liule  m TC  sparionly  in  Ilindocw, 
.1  in;;  .il>M>lr.r..ly  w.mtuig  in  tlw  nmbaitit  eicuntORist  or 
art->i:i:»n  in  Mur.'Wii  cuuiitry. 

Th'j  AuMr.Ji.in  uill  icll  you  that  Kc  li;!.  ilunc  ri.u  l  wck-  in  .1 
.id'-  ti  nijjfjaLurc  ot  ICO'"'— in  the  -jxin  ui  .1.  Ujihl  « idc.iw  nkc  htvI 
it  ftl;  exhausted  ;  while  conlinitous  labour  of  sumf  li  uir-  iti 
uch  less  heat — 75'  in  the  shade  and  exposed  to  tlic  sun—  in 
indostan  would  lie  simple  <lc*truetion  of  the  European's  powei-s 

exertion  with  all  a  Bond  Street  hatter  ovttid  devuw  on  his 
>ad.  A.  T.  FrASEK 

£quttor  wf  Heat,  India,  October  I 


be  Ditttilmtloo  of  Scientific  Works  PubUshad  by  the 
Britiab  Oovemment 

I  MAVB  read  Dr.  ValMtine  Ball'*  fetter  in  your  journal  of 
ct(>1>er  30  (p.  634)  expressing  his  astonishment  th«t  the  seien- 
Tic  Ke|K)rts  of  the  Untish  Government  are  not  presented  to  the 

ading  Atncrican  scientific  in-litutions.  It  may  surprise  Dr. 
all  10  loam  that  tl»?  Treasury  recently  refused  to  present  one 
i^M-  l  iTL'"  ■-'  -cu  ii'.KiL  libr.ii]  Lii  IhiMin  with  copies  of  the 
hallrtti^er  Reports  on  the  ground  tliat  their  '*  free  list  "  w-as 
10  Umtted  t  G.  F.  D. 


A  ,\'E  IV  METHOD  OF  UEATIXu  L\  THE 
REGENERATIVE  GAS  I- URN  ACE 

DURING  the  present  «ge,  which  may  t>e  called  that  of 
Electricity,  tlie  sister  science  of  Heat  is  not  receiv- 

iL-  much  attf  nt;i>n  at  tlie  li.incN  nf  the  natural  philo- 
<phrr  .vs  itdui  fuiiiiL-rly.  Hut  still  tin  re  remain  some  scien- 
fi':  men  who  .lit-  i^uiULj  \  l;fc-hin-,'  .utention  to  it  MM. 
Iiiti  M\\\  r.cnih  liri  in  France,  Mcircn  Claudius,  Hclm- 
oki,  and  Frcdeiick  Siemens  in  Germany,  Mr.  Joule 
nd  bir  William  TbomsoD  in  this  country.  During  the 
tte  Sir  William  Siemens's  lifetime,  the  one  brother 
orkcd  here  in  the  science  of  Heat,  the  other  in 
iermany,  and  the  work  of  both  was  applied  everywhere  ; 
f)w  Mt.  I  jeiieri  k  Siemens  works  alone,  and,  from  the 
Tciu  e\  ideate  uf  that  work,  it  promises  to  play  an  im- 
)i  '.;int  part  in  the  economical  application  of  fuel. 

.Siemens  has  recently  had  an  opportunity  given  him  of 
ringing  his  views  focvrard  in  this  country,  having  read  a 
aper  at  the  Chester  meeting  of  the  Iron  and  Steel  Insti- 
jte  on  a  new  method  of  heating  in  the  regenerative  gas 
uji:n  e,  \\\  utii'  h  lie  Irc.ited  iht  pr.ictic.il  s)Lle  uf  the 
ucitiun,  «liil',t  in  ihc  di3t:u>.3ioi)  uf  tlie  j,iine  p^pcr  he 
ave  his  views  on  the  theorj-  of  the  subject.  .Mr.  F. 
iiemens's  inve»ligations  have  led  him  to  the  conclusion 
hat  combustion  can  only  be  perfect,  and  be  maintained 
crfect,  if  the  smce  in  which  it  takes  place  is  sufficiently 
\x%^  to  allow  the  gases  to  combine  out  of  contact  with 
-ihd  materials.  Havin[t  pr. ■'.x-d  by  arfii.il  experiment 
h.kt  solid  substances  intcrlcrc  with  llic  funii.Uion  of  tlatnc 
nd  that  flanie  injures  solid  substances  with  which  it  comes 
a  cont.ict,  he  brin-^'s  forward  an  hypothesis  to  account 
3r  the  phenotnena.  According  to  the  electrical  hypo- 
hesis,  which  Mr.  Siemens  prefers,  flame  is  the  result  of  an 
tifinite  number  of  exceedingly  minute  electrical  flashes, 
he  flashes  being  due  to  the  exceedingly  swift  motion  of 
a>cous  particles,  and  a  solid  IkkK  which  opposes  itself 
1  'hcse  flashes  is  cut  by  ihern.  whilst,  the  mo'iKin  being 
Kirc  or  less  arrested  by  ilie  solid  body,  the  tiame  is 
amped. 

Another  important  deduction  from  these  investigations 
i  that  combustion  should  be  considered  in  two  stages  or 
enods,  which  may  be  respectively  called  active  and  neu- 
al.  In  the  first  the  purely  chemical  combination  of  the 
ases  takes  place,  (Inun.,'  wliich,  .is  s<)<i:i  as  the  tempera- 
arc  of  ignition  hus  bet-n  reached,  the  whole  of  the  heat 
f  the  highest  possible  intensity  is  produced,  of  which  a 
irge  portion  is  given  ofl'  by  radiation,  whilst  in  the 
econa  the  temperatuie  having  fallen  in  the  proportion  of 


given  otr  by  radiation^  the  remainder  of  the  heat 
which  is  no  lon^'or  of  an  active  character,  is  best  trans- 
mitted bs  conduintrm.  Fr.r  the  pur[josc  of  uiili-,;:i_^  this 
portion  of  tlic  heat,  as  w  ell  aN  t'or  r-ii  -in;^  the  itmpeiature 
i.if  the  )jas  and  .ur  bet'urt  coii-ibu.^t;on,  the  regenerators 
.ire  requisite  which  form  an  essential  feature  of  all  fur- 
naces worked  at  an  intense  heat  on  Siemens  principle 
care  being  taken  to  design  the  furnace  so  that  the  gases 
shall  have  combraed  perfectly  before  the  products  of 
comlnistion  are  .dlmvcd  to  p.i^s  away. 

Mr.  S.emens  in  applsiiif;  his  in\e-,iigatioiia  lu  practice 
insists  th.u  tlamc  mu-i  not  Ijo  allnived  to  impinge  upon 
bodies  to  be  heated,  but  must  simply  heat  the  bodies  by 
radiation,  and  furnaces  must  be  so  constructed  as  to  allow 
the  flame  to  develop  out  of  contact,  not  only  with  the 
substance  on  its  bed,  but  with  the  walls  and  roof  of  the 
furnace  itself ;  it  thus  follows  that  large  furnaces  must 
replace  small  ones,  and  to  meet  the  objection  that  the  loss 
ol  he  at  into  the  atim.^jjherc  inuit  iiicrease  in  the  pro- 
p«)iium  of  the  area  ot  tlic  furnace,  Mr.  Siemens  explains 
that  the  heat  developed  in  the  furnace  increases  in  a 
much  larger  ratio  than  its  increase  in  area,  because 
flame  radiates  in  every  direction  from  every  portion  of 
its  entire  volume,  while  a  solid  substance  radiates  from 
its  external  surface  only.  The  details  of  construction  of 
metallurgical  and  glass  furnaces  and  of  steam  boilr  rs  are 
given  in  the  paper  in  question,  and  need  not  be  considered 
here;  the  in.nn  point  is  that  furnaces  heated  on  the 
radiation  prmciple  have  been  proved  both  in  Dresden 
and  at  Landore  to  have  been  economical  of  fuel,  whilst 
the  saving  in  the  materials  treated  from  reduced  oxidation 
and  In  the  construction  of  the  furnace  has  been  found  to 

be  \ery  ^leat. 

I'hei  e  IS  .uiuther  point  of  view  of  this  imj>'>rtant  ques- 
tion \^!l;cll  is  daily  demanding  and  commandin.;  more 
attention,  and  that  is  the  abatement  of  the  smoke 
mil >.u,ce.  As  is  well  kno.sa,  smoke  is  but  incomplete 
combustion,  and  the  only  way  to  get  rid  of  it  is  not  to 
produce  it  Mr.  Siemens  insists  that  this  can  only  be 
effected  by  not  permitting  flame  to  touch  any  substance 
whatever  so  long  as  it  e.vists  in  the  active  condition  ;  for, 
just  as  tarijou  ;s  prccipit.ilcd  upun  a  i.;Ia^>  t.id  [>  it  intcj 
an  ordinary  gas  tlaiiic,  so  is  it  with  any  Hamc  whatever 
its  temperature  :  but  the  greater  the  diflference  of  tem- 
perature between  the  llame  and  the  body  brought  into 
cont.ict  with  it  the  greater  will  be  the  amount  of  smoke 
produced.  Mr.  Siemens  tells  how  in  Dresden  he  suc- 
ceeded in  extending  his  works,  without  the  production  of 
smoke,  In  the  application  of  the  s-ysteni  of  heating  he 
recommends,  and  trusts  that  hcie  also  i»oi  only  may  smoke 
be  abated,  but  th.it  the  public  may  also  derive  benefit 
by  manufacturers  being  able  to  supply  goods  at  cheaper 
rates  owing  to  being  able  to  economise  their  fuel  and  the 
material  heated  within  the  fbmaces  as  well  as  that  of 
w  hich  die  fiunaces  are  constructed. 


THE  PRIME  MERIDIAN  CONFERENCE 

THE  greatly  extended  and  ever  increasing  intercourse, 
both  commercial  and  scientific,  which  has  grown  up 

between  different  nations  in  modern  times  has  naturally 
caused  especial  attention  to  be  drawn  to  the  question  of 
assimilation  of  the  dilTeient  systems  of  reckoning  em- 
ployed. \\  eights  and  measures  and  money  have  been 
already  dealt  with  more  or  less  successfully,  but  always 
with  steady  advance  in  the  direction  of  unification.  More 
recently,  .Vnd  in  like  manner  because  of  practical  diffi- 
culties and  inconveniences,  unification  of  the  methods  of 
counting  longitude  and  time  has  in  its  tarn  become  a 
question  pressing  for  solution  by  the  establishment  of 
some  international  at^eemcnt  in  regard  lo  all  matters 
relating  thereto 

The  subject  became  first  systematically  discussed  at 
the  Conference  of  the  Intemntional  Geodetic  Association 
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hrlil  111  Koino  alxmi  a  yc.ir  a^,'o,  and  the  rccoinincnda- 
tiimi  llii  M  l. M  iiiul.itcil  lia\  i-  Sim  (•  ln-«-n  further  considered 
nl  a  <.|>c<  lal  Intctnatmnal  t  oiifcrcix  c  recently  assembled 
nl  \V4«hington,  the  dclc^jatcs  at  which,  in  some  c.isct 
■(  icniilir  tmn,  in  otheri  the  ambassadors  accredited  to 
the  Unilf^  HtatM,  were  instructed  l>y  their  respective 
<fuvernmrn(«  nprcinlly  for  the  scttlnmrnt  of  the  questions 
of  n  priin»-  meridian  und  universal  tunc.  Their  final 
rr.  .tiiim<  ikI  iti.ins  on  the  principal  points  involved  arc 
nnw  Im-Iuic  ihi-  world. 

I  nhki  the  related  question  of  weights  and  measures, 
th.it  of  tunc  iKMomcs  tu  a  great  extent  simplified  by  the 
rirrum«tnnre  that  no  aMimilation  of  units  is  necessary, 
since  in  the  rrrkonini;  of  time  there  exists  one  natural 
unit  which  already  nil  nations  alike  employ,  that  of  the 
niil.ir  d  «\ ,  (lu  nli  d  in  .ill  (riuic-.  of  i  l\ihsatii)n  into 
t«»  iu\  Imiii  liout (Ml  h  hour  into  M\ty  minutes,  and  each 
niimiii-  iiKo  siMv  nnds.  an<l  rc<  koned  jjcncrally  from 
midnight  to  the  iuidnit{ht  following.  In  the  business  and 
roncerns  of  any  single  centre  no  anomaly  arises,  but  if 
wr  travel  to  the  east  or  west  of  our  centre,  say  from 
(Jrrcnwirh,  we  change— not  our  manner  of  counting  time 

iKil  our  unit  luit  mdy  the  /cro  from  wliiuh  \s(-  begin 
lo  (iiniil.  (h.it  1,.  nu(liui;hl  in  onr  ni-w  pn-.ition  will  occur 
at  ,1  dull  M  iir  .iliM.liiK'  mm'  Tluis  midnight  at  Paris 
«H  »  ur*  mm-  nunutes  of  time  before  midnight  at  Green- 
wich, and  thin  dillcrrncc  between  the  natun^  time  of  the 
twoplacrs  is  their  diflerence  of  loi^tude. 

The  practical  navigator  carries  with  him  charts  on 
which  longitude  Is  marked  as  reckoned  from  some  par- 
tiiuLir  meridian.  Whilst  some  n.itions  use  the  ( -ric-n 
M  i<  h  liu  iidi.ui,  others  cinjilny  ill. it  <<f  their  fmn  .  .ij.ila! 
t  iiv  oi  M.iiorv,  so  that  liMigitudcs  become  dillcrcnlly 
rei  koned  on  the  c)iart«  of  different  nationalities.  Tlib»as 
rrg.ird<i  practical  navigation  and  in  many  questions  of 
gn^a^dijr,  was  one  inconven*ence< 

>tir  m.»ny  yrnm  nil  clocks  throughout  Great  Britain 
havrhren  n-gutaicd  to  Crcrnwich  time.  This  causes  no 
iippie.  i  iMi  In.  oiiv  riiK  nee  in  o(lu  r  p.irts  of  the  countr>', 
Im  <  ut-e,  on  III .  oniit  of  its  small  extent  in  the  e.isterly  and 
«<  .!riK  direi  iion,  the  hiUtii.il  time  at  any  pl.K  o  {as 
trii  iuhI  to  thr  %un)  dil)'or»  so  little  from  (irccnwich  time 
th.it  no  vinlrncr  is  done  to  our  conceptions  of  morning 
aitd  evening  as  referred  totlie  dock,  whiNt  the  advantage 
of  having  one  ktamiard  lime  throii^;hout  the  country  is,  in 
thevf  d.isv,  rnoimoiis.  Simil.iily  the  time  t>f  Paris  is 
U»rtl  in  I  I  III.  r.  and  so  on.  In  the  I'nitctl  St.itcs  of 
Amriii  a  .»  nn'ir  n.itiit.d  tin  iMon  into  sections  has  been 
in.uh  .  e.n  h  h  iMn^'  its  own  Standard  time,  al)out  which 
we  nK  iII  h  »\e  luoif  lo  s.»v  further  on.  Thestandard  time 
llui«  «i>rU  thniugliuut  each  particular  country  or  section 
«(  iounin,  «hiKt  satisfying  entirely  internal  needs,  fails, 
im  at  eoiint  of  the  dillerenco  cvistinj.;  l>rt»een  the  st.md.ird 
times  ot  .idiiient  countries,  to  meet  intern.ition.d  rc- 
(Hinrim  i\iN,  ni>t  onU  in  mie^tions  of  vuentitic  interest,  but 
aU.v  \n  lu  iitei-  ioiiinien  i.il.  I  hc  staiulaid  time  counted 
in  an\  d  >in.  I  nuiM  tontinue  lo  rr>:ulate  its  civil  atVairs, 
but  lot  the  rtlicicnt  contiol  of  those  ^>^  international  con- 
ivin.  %uth  A%  the  tailwji%.  trlcgrapliic,  {H>stal,  and  steam- 
ship «ei\ites  •»  extension  of  the  same  principle  to  the 
<»holr  i;l.>hc  h^  the  rst.ihli>hment  t»f  some  s\stem  of 
ni'nei^d  tune,  toi  u-i  m  i\>n|imilion  with  Im  d  si.\nd.>id 
lour,  Ih-x  one  \rt\  ilcNuaMe,  lor  although  siu  h  unuei-..d 
tmnp  »oii'd  not  W  ->m.»M\  cmplo\e\t  in  the  ordin.iry  w.i\, 
Ihr  iin|SMt4ntV  «4  its  ^doptum  in  matters  of  inteinaiituial 
inteirsi  h.ul  hrtMmr  abundantly  4p)Mrrnt.    t»ne  other 

T>\  In  t-i%il  anjiii*  the  d<*\  is  ctnmtcsl  invax  niidnigtit, 
«h::st  4sf\*«t*mrt-s  tonnt  %t\>n\  the  mntn  A«)lowing,  render- 
I  tT\»i»SVs,»iMr  >  ."m-iNi.'MN  liom  one  Nvslem  to  llie  other 
l'\»;.'cv|l\  nr\ex>.>i\       I  i\i  ^e   weie  odiei    i|ue^lions  le 

V  lheivt\»ir  the  tunc  had  lomc  f«»i  pioniotmn  a 

^l^nt  Ul>dt*l  standi r<  on  |IiMM|«  \A  lht«  kntd      I  he  ir 

^WiiaAt.t«n%  t4  (he  K\mwm  l\mtrtrnt'e  luirti)  sMtnl 


were, that  the  initial  meridian  should  be  that  of  (irecnwicii 
corresponding  to  the  {X)int  midway  between  the  picr*  of  rh, 
Greenwich  meridian  circle,  since  such  meridian  fultillc: 
all  the  reuuiremems  of  science, being  already  thai  ma'.! 
used  and  best  likely  to  be  numllv  accepted ;  also  that , 
longitude  should  be  coimtea  firom  the  meridian  of  Giecs*  i 
wich  in  one  direction  only,  from  west  to  east,  that  te  io 
say,  the  longitude  of  Berlin  would  be  oh.  54m.,  and  thai  ' 
of  Dublin  23h.  35m.     The  Conference  further  rc^  om 
mended,  for  purposes  for  which  universal  time  would  be 
convenient,  that  the  universal  day  shotild  commence  at 
mean  noon  of  Greenwich  time,  and  be  counted  from  oik  i 
to  24h.,  as  was  proposed  in  America  in  the  year  1S79  I 
by  Sandford  Fleming  and  Cleveland  Abbe,  a  proposi- 
tion which  had  received  the  support  also  of  well-known 
astronomers.    It  may  be  added  that  a  proposition  to 
assiinilatc  the  astronomical  day  with  the  civil  day,  and 
aditpt  it  as  Che  universal  day,  being  scantily  aupponed, 
was  lost 

So  far  as  regards  the  Roman  Conference.  Their  pro- 
posals served  to  indicate  the  points  requirtqg  consider- 
ation, so  that,  attention  having  been  thus  directed  to  the 

whole  question  during  the  yc  u  since  el.ipscd,  the  del^ 
gates  attending  the  recent  Washington  Conference  bad 
full  ()|)]jc)rtunity  of  forming  deliberate  opinion  thereon. 
We  arc  nut  yet  in  possession  of  the  full  discussions  of  the 
Conference,  but  we  know  their  decision  on  all  essential 
points.  The  lecommendation  of  the  Roman  Confereoee 
that  the  meridian  of  Greenvricfa  should  be  the  tmtverssi 
prime  meridian  was  confinned.  But  on  the  question  c: 
reckoning  longitude  the  Conference  resolved  lliai 
siiould  Ix!  counted  from  Circcnw  i(  h  in  two  directions  u: 
to  i.Ho  ,  the  cast  longitude  to  be pius^  and  the  west  lon^ 
tude  minus,  in  this  particular  departing  from  the  recom- 
mendation of  the  Roman  Conference.  The  Washingioa 
Conference  also  disagreed  widi  the  resolution  of  the 
Roman  Conference  in  regard  to  universal  time,  declarins 
the  universal  day  to  be  the  mean  solar  day  to  commence 
for  all  the  world  at  the  moment  of  mean  midnight  of  tht 
initi.il  meridian,  coincitling  with  the  beginning  of  the 
civil  d.iy  ,  .ind  to  be  counted  from  oh.  u|>  to  2411.,  a  propo- 
sition which,  as  already  mentioned,  had  been  debated  a: 
the  Koman  Conference.  Protocols  were  approved  whict 
will  be  made  the  basts  of  an  international  ooDventioa 
fixing  Greenwich  as  the  prime  meridian. 

I'ractic.dly ,  therefore,  the  recommendations  arc  :  — 

(1)  Th.u  the  i)riine  ntcridian  be  that  of  (<reenwich. 

(2)  'I'll  It  longitude  be  counted  from  this  meridian  ic 
two  directions  up  to  iSo",  calling  east  longitude  plus  and 
west  longitude  minus. 

(3)  That  the  imiversal  day  be  the  Greenwich  civil  da-, 
commencing  at  midnight  and  reckoning  from  oh.  up  <  1 
34h. 

After  full  discussion  at  two  Conferences  we  may  belicv< 
that,  regarding;  s.  lentihc  rci|uireincnts  on  the  one  ha.-d 
and  practical  consuler.uions  on  the  other,  the  coiicliisiooJ 
arrived  at  are  the  best  which,  under  the  circumstances 
were  possible.  We  may  now  proceed  to  coosider  ui 
various  ways  their  practical  bearing. 

First,  as  nHeciing  matters  nautical  and  geographical 
Hv  the  adoption  of  Greenwich  as  the  prime  meridias 
i  whu  h,  il  ill. It  of  .my  one  place  were  to  be  selected,  wat 
lU-.iiU  (loin  lis  eMeiisHc  use  the  one  winch  had  by  fx 
the  slion,;esi  i  l.iiin  to  i  oiisider.ition  .  and  by  the  ret  en 
lion  ol  I  lie  svstcnt  of  counting  longitude  east  and  wes 
up  to  I  No,  all  British  maps  and  charts  (already  extcD 
surly  used  bv  most  other  nations)  and  all  tables  o 
longitiitle  as  hitlierto  prepared  remain  still  in  barmon; 
with  ihc  rrcommendationsof  the  Washington  Conference 
And  sun  e  loreign  nations  thus  so  larj^eK  use  charts  who  I 
irii  I  to  ( .11 1  I.  h,  the  unc  of  this  n.t.  tidian  is  likelv  i: 
tune  to  lii  .oiiie  uiiixers.il.  1  his  Wing  so,  some  labc>a 
of  I  ah  ulaiion  inn;hi  also  Im?  saved,  for.  considering  iba 
ltii|;r  puiiioii«  nl  ihe  cxittiBK>M«wantiucal  and  nsmtici 


Digitized 


Nw.  6, 1884] 


NATURE 


9 


ep)iemerid»  of  ditferent  countries  are  pcepafed  mainly 
m  ihe  purposes  of  navigation,  snd  that  tnese  epbemerides 

are  '■('luliied  generally  fnr  difTerfint  nieridiaiTi,  sliould 
diarts  on  ivhich  longitude  from  ( ircenwich  only  cuuiited 
:onic  into '.inivcrs,;!  u-c.  sulIi  separate  calculation  would 
jccome  uuiKtcjiiuy.  A  certain  uniformity  has  already 
leeaarrired  at, our  own  Nautical  A Imami,  the  American 
Xj^iemis,  and  the  German  Natttkai  Almami  being 
11  aOce  cueiilftted  for  the  Gteenwich  tneridian,  with  the 
»ult,  however,  (hat  now  a  mass  of  infomtation  for  navi- 
itors— practically  identical  information — is  repeated  in 
tree  separ  itc  iui:ks  Tins  hardly  saves  labour,  and  it 
ems  not  uniea>onable  to  suppose,  as  regards  the  need:^ 

navigators,  itiat  one  book  might  in  some  way  be  made 

ser^  e  for  all. 

It  may  be  remarked  that  the  counting  of  longitude  in 
\h  directioas  up  to  iSo'  instead  of  continuously  from  o'' 
^•has,  as  regards  navigation,  advantages.  Because, 
en  toiiDlcd  i.j  bitth  directions,  a  navigator  or  traveller, 
lounseyiiig  runnd  the  world  and  changing  his  rc<  koning 
ongitude  from  c.ist  to  we^t,  or  from  west  10  cast,  ab 

case  oiay  be,  at  the  same  time  that  he  makes  the 
nge  of  one  day  in  his  date  (of  course  somewtiere  near 
iMth  degree  «f  longitode)  wiil  always  correctly  pro- 
e  the  Greenwich  date,  necessary  when  ibe  Namcal 
■tiina{  h.1^  to  be  referred  to,  by  simple  eoinbimtion  of 

local  tiijic  and  longitude,  whereas  if  loi^gitude  be 
oned  from  oh.  to  2411.,  and  the  navigator  makes,  as 
rc,  the  change  of  one  day  in  his  date  in  the  usual  way 

near  the  180th  degree  of  longitude,  which  he  must 
r  bis  date  is  to  be  in  harmony  with  that  of  the 
tries  which  he  will  next  approach  f  America  if  voyag- 
ast,  Australia  if  vovaging  west)  it  will  be  necessar)-, 
between  longitude  oh.  and  I2h.  west,  after  sub- 
ng' the  If  iiipitude  {'alw.iys  cast)  from  the  local  time,  to 
r  add  one  day,  in  order  to  produce  the  correct 
u'ich  d;itc.  It  will  be  understood  that  a  chronometer, 
1  showing  Greenwich  time,  does  not  indicate  the 
oly  hours  and  minutes,  &c.,  so  that  a  voyager  has 
tend  for  the  correct  Greenwich  date  on  his  own 
ation  of  days  and  a  proper  consideration  of  his 
de. 

»  as  regards  the  question  of  universal  lime,  first  in 
I  to  our  own  countr\ .    (jrccnwu  h  mean  solar  time, 
uiwicb  time  reckoning;  from  midnight  and  counting 
I.  to  24h.,  being  adopted  as  the  international  uni- 
■imCf  is  such  as  is  shown  on  all  railway  clocks 
out  Great  Britain,  excepting  that  the  railway 
ciHiire  tu  clve  Inuirs  to  he  added  to  their  indica- 
rin_'  the  .tfteriioon  Imiirs,  that  is.  ih.  railway  time 
ilivers.j]  time,  and  so  on.     Thus  the  time  of  any 
aoce  or  phenomenon  occumng  in  C^reat  Uritain 
roperly  given  in  universal  time  by  dropping  the 
1.  or  p-m.,  and  in  the  afternoon  adding  twelve 
J)ctobcr  20,  9h.  a.m.,  and  October  20,  3h.  p.m., 
J  universal  time  Octohcr  ^o,  oh  ,  and  October  20, 
:   independently  of  this  the  countini^  of  hours 
•  >   .7-tli.  is  desirable  aUo  m  civil  affa-rs  ^;enerally 
1  iiseif  explicit,  and  rendering  unnecessary  the 
\ing  sum.  and  p.m.    If  clocks,  when  convenient, 
true  ted  so  as  to  indicate  hours  in  this  wav, 
counting  from  oh.  to  I2h.  twice  over,  it  would 
liliarise  people  with  the  24-hour  system  with- 
Torcing^  its  use  ;  or  the  division  into  twelve 
•tainerl   in  tlcxks  and  watches,  and  two  sets  of 
>  engraved.     The  use  of  the  system  will,  how- 
I  on  account  of  various  practical  advantages, 
oiild  be  i ntroduced  with  benefit  into  railway 
especially  those  dealing  with  long  routes,  in 
i»ttnctton  between  moniing  and  afternoon  is 
licit.     Morning  hours  would  be  0,1,  2,  S:c., 
<urs  12,  1  3,  14,  ilr. 

>untries  in  which.as  in  England,  the  standard 
sd  is  thait  of  some  one  aty  or  observatory. 


such  time  similarly  reckoned  frmn  midnight,  and  counted 
from  oh.  to  24!!.,  would  be  used  for  all  internal  affairs. 

Dut  to  give  the  epoch  of  nii)'  occiinenre  in  uni\  er5.il  time 
it  would  be  necessary  to  subtract  from  the  time  noted  the 
longitude  east  from  t Greenwich  of  the  city  or  observatory 
whose  time  1^  u^cd,  ur  add  thereto  the  longitude  west. 

Whilst  it  is  absolutely  necessary  for  the  regulation  of 
the  internal  aflairs  of  a  country  that  the  time  of  one 
meridian  should  be  employed  throughout,  as  in  Great 
Britain,  it  is  also  important  that  the  time  so  used  should 
not  be  violently  out  of  joint  as  it  were  with  the  natural 
day.  In  our  diminutive  Great  Britain  no  inconvenience 
arises,  as  has  been  mentioned  ;  but  in  America,  owing  to 
the  vast  extent  of  the  country  in  an  easterly  and  westerly 
direction,  it  becomes  necessary  to  make  some  arbitrary 
division.  The  railway  companies  of  Canada  and  the 
United  States^  for  regulation  of  the  time  on  railways, 
have  solved  the  dtfSculty  in  the  following  way : — Four 
difTerent  ineridi.ins  being  selected,  those  of  5,  (\  7,  and  8 
hours  west  of  (Ircenwich,  four  separate  districts  are 
created,  in  each  of  which  the  time  of  one  of  these 
meridians  is  employed.  By  this  means  a  great  step  in 
the  unification  of  time  has  been  made,  because  on  this 
plan  the  minutes  and  seooiu^  in  each  district  are  the 
same  as  the  minutes  and  seconds  of  Greenwich  time,  and 
aho  therefore  nf  universal  time,  the  actual  universal  time 
in  each  district  bemg  at  once  found  if  required  by  simply 
adding  5,  (\  7,  or  8  hours  respectively  to  the  kcal 
standard  time. 

But  it  may  be  asked,  if  the  surface  of  the  earth  be 
divided  into  districts  counting  in  each,  for  use  in  civil 
affairs,  the  time  of  some  particular  place  or  meridian  con- 
tained therein,  what  is  the  particttlnr  need  of  universal 
^  lime.'  The  question  has  been  already  touched  upon; 
but  let  lis  illustrate.  .\  telegram  received  at  a  telegraph 
office  in  India  in  the  afternoon  for  transmission  to  Lon- 
don would  arrive  in  the  morning,  according  to  the  local 
time  reckoned  at  these  places.  Is  there  nothing  here  that 
for  some  considerations  it  might  not  be  desirable  to 
arrange  differently  ?   Would  it  nnt  be  useful  to  have  the 

[)ower  of  indicating  universal  time  in  conjunction  with 
ocal  time,  if  nece-is.iry  .'  And  so  also  in  other  attairs. 
And  in  matter.s  of  sc  ience,  especially  the  obscr\  ational 
sciences,  the  introduction  of  universal  time  for  use  when 
required  would  be  m  many  ways  beneficial.  W  hen  an 
ast.'onomer  has  gathered  together  for  discussion  a  long 
series  of  observations  of, say,  a  new  comet,  made  perhaps 
at  many  diffiment  observatories,  one  of  the  nrst  things  that 
he  has  to  do  is  to  reduce  the  times  of  obscrv.-ttinn  to  that 
of  one  meridi.m  Ai^am,  observations  of  solar  and  other 
physical  phenomena  cannot  be  properly  collated  unless 
the  times  arc  reduced  to  one  standard.  Or,  in  magnetism, 
on  the  occurrence  of  a  great  magnetic  storm,  how  much 
would  the  comparison  01  the  records  obtained  at  different 
places  be  here  also  facilitated  by  the  use  of  universal 
time  ? 

There  niight  be  some  dismclin.uion  as  regards  fixed 
observ  atories  to  give  results  in  uni\  ers  il  time,  because  of 
the  fractional  difference  of  longitude.  But  in  civil  affairs, 
admitting  the  practicability  of  adopting  the  system  in- 
augurated in  America,  of  forming  distrias  and  employ- 
ing as  local  standards  of  time  secondary  meridians  dis- 
tant from  Greenwich  by  integral  numbers  of  hours,  as 
before  described,  the  indication  of  universal  time  in  con- 
junct on  with  local  standard  tune  becomes  a  matter  of 
great  simplicity.  Objection  may  be  made  to  the  system 
because  of  the  variation,  amounting  to  half  an  hour, 
which  would  exist,  between  the  natural  day  and  the  clock 
time  employed,  at  the  extreme  borders  of  the  districts  so 
formed,  but  the  Greenwich  time  long  used  in  Cornwall 
differs  (without  reckoning  the  effect  of  the  equation  of 
time)  twenty-three  minutes  from  t'  e  natural  time  w  ithout 
inconvenience  arising.  Indeed,  taken  in  conjunction  with 
what  has  been  done  at  the  Washington  Conference,  the 
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scheme  is,  outside  of  the  Conf.  ronrr,  the  tir-t  rc  illy  m  icn- 
tiAc  step  that  has  been  taken  in  the  practical  unification 
of  time  throughout  the  world.  Whether  the  number  of 
mcfidiaiM  might  be  doubled  is  perhaps  a  question,  but, 
as  it  stsiid«,  tne  scheme  11  extremely  simple.  For  since 
the  minutes  and  scf  hhU  r..;mtc(I  in  the  several  districts 
are  the  same  as  the  nrnntfi  itwl  ■>(•!  omi"?  of  Greenwich  or 
univers;»!  timc,:ln-  inric  addition  nf  another  hour  li.in'l  to 
the  clocks  in  common  use.placcd  in  the  proper  position  and 
travelling  with  theord'^nary  hour  hand,  would  enable  either 
local  standard  time  or  universal  time  to  be  read  off  at 
pleasure  from  the  one  ctocle.  The  ovdinary  hour  and 
minute  hands  mi^'ht  be  blac'<  and  the  additional  hour 
hand  of  a  li;,'htcr  co'our,  in  which  way  sufficient  dis- 
tmction  would  !ii  pro  I k  c  !  Such  clocks  should  show 
hours  from  oh.  10  ^^h.  Ur  the  conversion  might  be 
made  in  other  w.iys  Referring  to  the  American  division 
before  deKribed,  all  entries  might  be  distinguished  as 
"  local  standard  time,"  and  a  precept  added  to  indicate 
that,  to  obt  iin  universal  time,  5,  ft,  7,  or  3  hours  must 
be  added,  as  the  case  may  be.  (Dr  denoting  the  times 
as  "  standard  times  on  the  5th  meridian  west,"  &'c., 
the  variation  fntm  uni\'pr-ial  time  is  at  once  shown. 
The  reader  will  pmb.ibly  now  have  grasped  the  special 
merit  of  this  system,  the  readiness  with  which  either 
local  time  or  universal  time  can  be  together  indicated. 

It  may  be  interesting  to  show  how  the  American  plan 
of  division  into  districts  defined  by  hourly  meridians 
would  work  if  apphed  ^'cner.illy  tn  the  ■  > niirics  of  the 
world.  \  M-hciuc  la  rc^aril  to  some  of  these  countries  is 
herewith  annexed. 


Gnat  liritaia,  Kraoce,  aod  I 

Spain   r 

Norway.  Sweden,  G«niiaBy,  \ 

Anstria,  sad  Italy...  .  \ 
Western  Russia,  Turkey,  | 

and  Cnrpt   ( 

Wir^cm  in<lia   

Ei-!fm  In'lia   

\\  extern  .Xil^trilii 
South  .\u-tr;ifi;i 
Victuri.i,  Now  Smith  Wale*, 

nnrl  ( >iiciTisJaiKl  ... 
New  /a-AxoA     ...  .., 

CaltfuroiA  

Eastern  America  {Waihin^;'  | 

ton) ...  ...  ...    \ 


I  ■•'■jirnc'r  fp>m 
<,r.  '        h  ..f 

cmi't'iyr  I  far  local 
nUndard  liow 

oh. 

th.  esit 

ah.  „ 

Sh- 

6h.  ,. 

Sti.  „ 

yh.  „ 
toh.  „ 

iJh.  „ 

Sh.  wo^l 


5H. 


I  '  <  :al  lime  .11 

(Lmc  dianfe* 
Midnight 

ih.  awming 

ah.  „ 

6h.  „ 
Sh.  .. 
9h.  „ 

loh.  ,. 

N  oon 
4h.  cvcnini; 


In  wk  lancitiftle  deereasc,  and  in  we^t  lonj;itu.le  increase,  the 
local  ftandani  time  hy  the  huar»  of  longitude  to  obtain  aniveml 

time. 

The  srheinc  in  f.ict  rcv>!v-cs  itself  ioto  adopting  m  any 
country  the  tunc  .»f  the  ne  ir.  ,t  integral  hourly  meridian. 
Russia  would  become  divided  in  some  such  way  as 
America.  In  each  case  the  minutes  and  seconds  of  local 
standard  time  would  be  similar  to  those  of  C.recnwich  or 
universal  tim'-,  ihin:.,'e  of  the  hour,  acronlmg  to  the 
prerppt  ^;ivcn  at  the  fo  it  of  tlie  tahle,  omverting  thr  l  .i  al 
stand. ini  tune  ,\\,  one"  into  uriiver-,,il  time.  \Vc  ate  quae 
aware  that  \  sr heme  of  lhi:>  kind  can  scarcely  l)e  expected 
yet  to  take  praclaal  sh.ipc,  but  it  seems  wcU  to  point  out 
generally  the  direction  in  which  %nth  the  least  incon- 
venience a  satisfactory  solution  of  the  problem  of  counting 
universal  time  in  conjunction  with  uksI  time  may  be 
possi!)le. 

I  lu-  ri^'ht  h  ind  i  ohnnn  of  the  prctedm^' tabic  uulicatcs, 
111  ri  to  th<-  iinivt  r-..il  (ta\'  proposed  bv  the  Conference, 
the  hour  of  the  liK  .d  (  ivil  d.iy  at  which,  in  the  several 
'*  i>i\er^al  ilate  wi)  ild  chaiige,  the  civil  date 
ing  at  niidnii^'ht.  It  will  be  remarked  that 
in  east  longitude  as  Ctr  as  Australia,  the 


chan^'e  of  universal  date  (following  that  of  the  same 
ctvil  date;  lakes  place  generally  in  the  morning  hours, 
before  the  business  hours  of  the  civil  dav,  the  universal 
and  civil  dates  being  then  in  accord  until  civil  midnight 
In  America  tiie  univenn]  and  cfvit  dates  are  m  accord 
from  civil  midnight  until  trnvarils  thr  next  evening  when 
the  universal  date  thin^cs  hcfoic  <  li^ntje  of  the  s.ame 
iiw'A  ii.ite  .  In  all  the-^e  r.isi^s  the  rhanL,'f  nt"  universal 
date  occurs  at  an  hour  well  away  from  business  hours. 
Only  in  New  Zealand  would  there  be  inconvenience,  the 
change  of  uni  versed  date  occurring  at  civil  noon,  twelv* 
hours  afker  change  of  the  same  civil  date.  Knowing' 
approximately  the  local  lime  at  which  the  universal  date 
changes,  a  clock  fitted  with  an  additional  hour  hand  in  the 
wa}'  described  would  indicate  at  once  the  precise  time  of 
change. 

The  resolution  of  the  Washington  Conference  further 
expresses  a  hope  that  as  soon  as  practicable  astronomical 
aiKl  nautical  nays  may  be  arranged  everywhere  to  begin 

at  mean  midnight,  which  would  simplify  any  desired  con- 
version into  the  proposed  univer->.il  time.  l'.is..i  by  the 
n.i  n  •  i1  .i-|ivct  of  the  (juestion  wo  m.iy  remark,  iliat  astro- 
nomers as  a  rule  count  their  mean  solar  d  ly  of  twenty- 
four  hours  from  no  m,  com  ncncing  twelve  li  >  iri  later 
than  the  civil  day  of  the  same  date,  and  the  d  ly  is  thus 
understood  in  all  published  observations  and  astronomical 
worics.  There  is  another  consideration,  somewhat  fanciful 
perhapis,  that  astronomical  observations  bein^  taken 
mostly  at  night  it  seems  objectionable  to  nnU  ■  i  h  i  ige 
of  d.iie  at  midnight  in  the  middle  of  a  series  ul  obM;rva- 
tions  ;  but  this  carries  now  with  it  much  less  weight 
smce  attention  to  solar  phenomena  has  sa  increased 
observation  by  tlay.  It  was  perhaps  fell  at  the  Con- 
ference that  the  lo  al  civil  and  astronomical  days  should 
correspond  as  a  matter  of  convenience  in  itself,  and  as 
siinphrs  ;  ;i the  relation  of  both  with  the  pr. >;>  i-c  1  uni- 
versal il.i) .  thus  promoting  the  use  of  the  l  itter  as  might 
become  <  onveiucn\either  in  civd  or  srlenlilie  .Ui'nrs.  ro 
ctTett  such  correspondence,  one  of  the  d^ys  h  id  to  be 
altered,  but  since  any  proposition  to  ch  inj^c  the  local  civil 
d.ite  at  ntHjn  could  not  be  seriously  entertained,  it  was 
better  that  the  astronomer  should  assimilate  his  day  with 
the  civil  day.  Indeed  it  was  formerly  the  practice  in 
!•  ranee  to  employ  the  astronomical  day,  commencing  at 
i!i  I  II 'ht,  in  the  construction  of  planetary  and  lunar 

taijlc3. 

I'he  proposed  chaoijc  in  the  time  of  commencement  of 
the  local  astronomical  day  wilt  invoke  some  present 
awkwardness  from  the  circumstance  that  the  different 
astnmomicjd  ephemerides  are  calculated  for  astronomical 
time  as  hitherto  reckoned,  in  addition  to  which  our  own 
.X tutual  AJutiimc  is  prepared  several  years  in  adv.ia<-L\ 
Temporary  inconvenience  more  or  less  there  must  be,  but 
the  new  reckoning,  when  fully  established,  will  l>c  found 
to  possess  some  distinct  advantages.  .As  concerns  the 
Royal  Observatory  at  Greenwich,  the  .\sironi>mcr-Iloyal 
proposes  to  adopt  the  recommendation  of  the  Washington 
Conference  by  commencing  on  January  I  of  next  year  to 
count  the  astronomical  il  i\  Ir mi  (he  midnij;ht  preceding 
the  nomin.il  civil  d<iff,  tliu-»  ijruij^ing  the  Greenwich  astro- 
nomical day  into  correspondence  with  the  (irtenwicli  cm! 
day,  which  is  the  universal  day  of  the  Conference  ;  he 
proposes  further  to  alter  the  indication  of  the  public  clock 
at  the  entrance  gate  of  the  Observatoi^'.  so  that  oh.  of  the 
clock  shall  also  commence  with  midnight:  all  being 
counted  from  oh.  to  24h.  The  time  reckoned  within  the 
Observatorv  and  that  shown  on  its  external  wall  will  then 
be  :u  .(  •  MT'l.  So  f.ir  the  <i>tr.>nomcr.  If,  in  addition, 
the  <  n  ihan  would  relinquish  the  use  of  ihc  confuting  .1,01. 
and  p.m.,  and  instead  count  the  hours  also  fro  n  oh,  to 
24h.,  beginning  with  midnight,  all  parties  would  then  be 
using  the  same  system  for  reckoning  both  days  and  hours 
of  the  day. 

WlLLUM  £l.LtS 
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THE  ILLUMINATED  FOUNTAINS  AT  THE 
HEALTHEMES 

NOW  that  the  most  successful  of  International  Exhi- 
bitions has  been  closed,  we  are  able  to  give  the 
final  fcsuh  of  the  accumulated  experience  that  has  been 
obtained  in  connection  with  the  working  of  Uie  ilkiminated 
fountains,  which  excited  unqualified  admiration.  Even 
on  the  last  night  we  believe  new  experiments  were  tried, 
and  next  season  these  fountains  are  likely  to  be  finer  than 
ever. 

"I  wonder  how  it  is  done?"'  This  was  one  of  the 
remarks  most  frequently  heard  in  the  dtn->c  crowd 
wluch  nightly  surrounded  the  large  fountain  at  the  Health 
Exhibition,  watching  the  many  party-coloured  jets  of 

water  as  thry  rose  and  fell  with  an  ever-varying  combina- 
tion of  Iji; III. lilt  hues.  It  is  l)elie\ed  that  an  account  of 
the  n)cati>  t  in]il()\c(!  to  piiKluce  these  gorgeous  ami  noNcl 
effects,  iuid  of  the  way  m  which  the  water  and  lights  were 
managed,  cannot  fail  to  interest  nur  readers. 

The  water-supply  is  obtained  from  the  West  Middlesex 
Water  Company  by  means  of  a  nine*inch  main,  which  is 
connected  to  one  nf  tlu-ir  mains  in  Kensington  Core.  As 
the  water  is  paid  for  ;ui  oiiling  to  ijiiantity  used,  it  lias 
to  be  measured,  and  m  order  to  etfcct  this  with  as  little 
loss  of  pressure  as  possible,  the  water  is  passed  through 
three  eight-inch  Tyler  meters,  which  are  to  be  seen  at  the 
north-west  comer  of  the  grounds  in  the  vicinity  of  the 
Ibuntains.  These  meters  are  connected  at  each  end 
by  a  four-way  junction  piece  to  the  nine-inch  main, 
and  they  were  afterwards  supplemented  by  a  twelve- 
inch  one  on  a  separate  branch.  From  the  four 
meters  the  main  passes  under  the  water  into  the  central 
chamber  in  the  basin,  and  it  there  bram  lics  into  three 
pipes,  tw  o  of  nine  inches  diameter,  and  one  of  six  inches. 
1  he  two  nine-inch  pipes  go  rouud  the  two  Sides  of  the 
chamber,  which  is  twenty  feet  squaie,  and  are  connected 
together  at  the  opposite  side,  thus  forming  a  loop  round 
the  thambcr.  Off  tins  main  are  taken  the  supplies  to 
the  four  iiiigs  of  jets  :n  the  h.ivin,  and  also  for  the  jets  on 
the  top  of  the  chanil>cr,  cacli  1111^  ha\in;.,'  two  supplies  at 
opposite  sides  in  order  to  equalise  the  pressure.  The 
third  branch,  which  is  in  direct  continuation  of  the  main 
from  the  meters,  is  gradually  reduced  to  three  inches,  and 
BuppNcs  the  centre  jet  only. 

All  the  supplies  arc  furnished  with  screw  valves  worked 
by  hand  wheels.  The  jets  on  the  top  of  the  chamber 
consist  of  the  centre  jet  and  four  other  jets  placed  at  the  1 
four  corners  ;  each  nf  these  jets  is  surrounded  by  a  ring 
of  twelve  small  jets,  and  there  are  also  four  dome  and 
convolvulus  jets  placed  between  the  comer  jets.  The 
SUMily  to  the  four  comer-jets  is  controlled  by  a  plug- 
valve,  so  (hat  they  can  be  rapidly  turned  on  andoflu  It 
is  by  this  means  that  the  jumiJing  of  the  centre-jet  is 
pniduced,  the  momentum  of  the  water  flowing  through 
ihe>c  jets  being  sufficient,  on  the  sudden  closing  of  the 
valve,  ti>  jerk  the  centre  jet  thirty  feet  higher  tli.in  the 
point  which  it  reaches  from  the  pressure  of  the  mains 
alone. 

In  order  to  li|i;fat  up  the  various  jets  on  the  top  of  the 
chamber,  five  arcular  sheets  of  glass  two  feet  in  diameter 

are  let  into  the  Hat  roof  of  the  chamber,  one  \mder  each 
jet.  riie  jjjpes  leading  to  these  jet>  t',"  ihr<iuf;li  the  roof  , 
close  to  llic  edge  uf  the  glass,  and  .111  then  bent  over  it 
and  upwards  again,  so  as  to  bring  the  jet  itself  exactly 
over  the  centre,  and  it  is  under  these  panes  that  the 
lighting  apparatus  is  placed.  This  consisu  of  a  simple 
bracket  lamp  with  rack  and  pinion  worked  by  hand 
for  feeding  tnc  carbons,  and  a  third-order  holophote  lens 
twenty-two  inches  in  diameter.  1  he  carbons  .ire  jilaccd 
at  .in  angle  of  about  20  with  the  Imruim.  and  the  bottom 
carbon  is  the  positive  one,  in  order  to  ha\c  the  crater 
turned  upwards.  The  axis  of  the  top  carbon  is  als  ^ 
•ttsbtJy  above  that  of  the  lower  one,  although  parallel  to 


it.  The  f,irl>on?  arc  eigliieen  inillimeircs  :n  diameter,  and 
the  current  In  about  sixty  amperes.  The  live  lamjis  are 
connected  iii  parallel.  Each  lamp  is  inclosed  in  a  case 
to  protect  the  men  from  the  light.  Above  each  holo- 
phote is  placed  a  frame  with  five  grooves,  in  which  run  five 
frames  containing  the  different  coloured  glasses  by  whidi 
the  various  colours  are  produced. 

When  first  erected  the  jets  were  prov  ided  with  glass 
bottoms,  anil  a  small  lens  wa^  placed  .ibo\e  the  holophote 
so  as  to  concentrate  the  centre  portion  of  the  ray  on  the 
interior  of  the  rising  column  of  water.  It  was  however 
found  that  this  arrangement  considerably  reduced  the 
height  of  the  jet,  on  account  of  the  eddies  produced  In 
the  chamber  at  the  bottom  of  the  jet,  and  also  diministied 
the  amount  of  light  thrown  on  the  spray,  and  it  was 
therefore  abandoned. 

The  principle  of  interior  lighting  of  a  stream  of  water 
was  applied  to  three  jets  from  the  lop  of  the  Corinthian 
columns  erected  on  each  side  of  the  statue  of  the  late 
Prince  Consort,  and  for  this  purpose  two  two-inch  jpipes 
were  taken  up  each  column,  and  connected  with  a  astern 
fRMBwUdi  isine  three  jets,  each  ilituninated  from  behind 


by  an  electric  lamp  with  twelve-millimetre  carbons  and 
twenty-ampere  current.  These  lamus  are  in  parallel  arc 
on  the  same  circuit  as  the  large  lamps  in  the  centre 
chamber,  suitable  resistances  being  inserted.  It  was 
found  that  the  two  supplies  provided  did  not  allow  of  a 
column  of  water  of  sult'icicnt  diameter  being  thrown  from 
each  jet  to  prevent  its  being  broken  up  by  the  w  intl,  and 
as  it  was  impossible  to  increase  the  supply  while  the 
Exhibition  was  open,  these  eflfects  were  rardy  used.  The 
current  for  these  eleven  lamps,  amounting  to  420  amperes, 
is  generated  by  a  compound  shunt-wound  Simens  B, 
machine  p'aced  in  the  electric  light  shed.  The  armature 
of  this  machirc  is  built  up  of  copper  strips  with  spaces 
between,  and  is  thus  especially  adapted  for  the  work  it 
has  to  do,  which  at  times  is  very  severe,  as,  the  lamps 
being  hand-fed,  the  arc  is  not  struck  as  rapidly  as  in  an 
automatic  lamp,  and  the  machine  is  therefore  short- 
circtiited  for  an  appreciable  space  of  time  on  starting  or 
relighting  any  lamp.  The  electromotive  force  at  the 
machine  is  eighty-four  volts.  From  the  machine  the 
current  is  conveyed  tii  the  small  hut  near  the  meters  by 
two  well-insulated  cables  of  nineteen  strands  of  No.  13 
cujipcr  wire,  and  from  the  hut  it  is  distributed  to  the 
island  lamps  by  an  insulated  cable  of  nineteen  Na  10  wires 
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inclosed  in  a  lead  pipe,  and  to  the  columns  by  two  rabks 
of  seven  strands  ot  No.  12.  A  separate  return  t  able  runs 
from  each  lamp  to  the  Init,  where  it  i>  tonnerteii  tu  die 
necessary  resistances,  made  ol  strip  iron,  and  from  there 
back  to  the  dynamo  ihroujjh  two  cables  of  nineteen  No. 
13's,  There  is  altogether  very  nearly  a  ton  of  copper  ia 
the  various  leads  and  braocbes.  Besides  iheae  leads  the 
centre  chamber  is  connected  to  the  circuit  of  the  SuD 
light  machine,  so  that,  should  any  accident  occur  to  the 
main  cir^n  t  <>r  111  u  hine,  SuR  lights  could  be  wibtdtutccl 
for  the  hand  lamps. 

As  the  failing  spray  cuts  off  the  light  from  below  when 
the  jets  arc  at  their  highest,  a  light  is  placed  in  the  top  of 
the  clock  tower  to  illuminate  the  top  of  the  jets.  This 
light  is  a  focuS'keepiQg  Siemens  automatic  lamp,  and 
takes  a  current  of  fifty  amperes,  supplied  by  a  small 
Crompton-I5nr;,ln  in.trliino.  The  lamp  is  int  ln^Lvl  in  a 
cast-iron  (  .imh.'  m:;  nii  trunnions,  and  in  Imnt  i>f  it  1, 
a  liftli  i)r<i(-r  hiiliiphnt.il  Iciib  1)\  Mc^?^rs.  Siemens. 

The  various  coloured  glasses  are  fixed  111  frantes  or 
sashes  ananged  with  counterweights,  in  the  same  way  as 
an  ordinary  window.  Some  of  the  hest  effects  of  colour 
are  also  obtained  by  sheets  of  gelatine,  of  which  a  large 
number  are  fastened  end  to  end,  and  fivcd  t  i  two  r.illers, 
so  that  they  can  be  wound  from  the  one  tu  the  utlitr,  and 
thus  passed  lliru.i^;h  the  beam  of  light. 

As  the  men  lu  the  centre  chamber  cannot  sec  the 
effects  they  produce,  it  is  necessar)-  to  direct  them  from 
the  outside,  and  this  is  effected  by  an  elaborate  system  of 
electric  bells  and  disks,  which  arc  worked  from  the  clock 
chamber  below  the  last-described  holophote.  In  this 
chamber  sits  Sir  Fr-incis  Bolton,  witfi  a  treble  tow  of 
"  |>a>lu-s  "  in  fiuii!  ,)f  hhn,  all  taUcIled,  by  tuM(  lii-i,;  any  uf 
which  J  eurrcspondiiig  iltsk  or  bell  is  wurkcd  \\\  (iie 
island.  There  are  four  bells  a  call  bell,  an  "on"  bell, 
an  "ofT"  bell,  and  a  lamp  bell — and  two  indicator  boards 
with  eight  disks  each,  and  one  with  four.  One  board  is 
for  the  water  valves,  which  are  each  painted  a  ditl'erent 
colour,  with  the  corresponding  colour  on  the  disk,  and 
the  second  board  fi)r  the  coloured  glasses  over  the  holo- 

f botes.  The  disks  on  the  small  Iwnrd  refer  to  the  corner 
uniii.  and  b\  their  means  .Sir  Francis  can  direct  any  colour 
to  \yc  placed  over  any  one  of  the  lamps  by  touching  the 
push  corresponding  to  the  lamp  and  the  pu  .li  marked 
with  the  colour  which  be  wishes  to  show.  The  working 
of  the  holophote  at  the  top  of  the  clodc  is  diiectcd  in  the 
same  way. 


EXPERIMENTS  WITH  COAl^DVST  AT 
SEUSKIHCHEN  IN  GERMANY 

D I' KING  the  course  of  the  last  summer  the  Royal 
Prussian  Fire-damp  Commission  has  carried  out  a 
series  of  experiments  in  the  .S.aarbrucken  mining  district 
with  the  view  of  ascertaining  '.he  inihiciu  c  \\hii  h  toal- 
dust  has,  alone  and  in  conjunction  Miih  ttrc-daiitp,  in 
propagating  cxplo  ions  in  mines.  The  apparatus  and  the 
mode  of  experiment  were  suggested  by  retired  Hergwerks- 
director  and  Hcrgassessor  Hilt,  of  Aix-la-Chapelle,  who 
is  A  member  of  the  Commission,  and  the  results  hitherto 
obtained  have  been  of  the  mo*t  interesting  kind. 

The  e\ ;'i-T:inei)t ,  arc  •  i  iM<!v<  Jci!  .it  tlie  Hu\  .il  Co.il 
Mine,  Koiij.',  ne.ir  Nniiikin  hc-n,  ula-re  there  a  biuutr 
of  fire-damp  .u  a  dej  tli  uf  i  \  .itih  below  the  surface. 
The  quantity  of  Uit  <i,^iap  given  ofl  by  tltis  blower  amounts 
to  about  0  9  cubic  foot  per  minute,  consisting  of  S6  per 
cenL  of  li^t  carburetted  hydrogen  mixed  with  air,  &c.  It 
has  been  in  existence  for  the  Uut  two  years.  The  fire* 
damp  is  brought  a  distance  of  1200  yards  in  pipes,  and 
collected  in  a  small  gasometer  whose  capacity  is  176  cubic 
feet 

Dr.  Ad.  Curk  of  ikmn  lately  called  my  attention  to  tlie 
&ct  that  over  two  hundred  experiments  made  twith  this 


apparatus  on  a  large  scale  had  proved  the  correctness  of 
in>  theory  of  great  colliery-  explosions  {/'roc.  Auy.  Soc  , 
\nl,  \xiv.  p.  ;,54,  eVi  and  at  the  same  time  suggested 
that  a  \  isu  to  .Neunkirchen  would  be  of  interest 

Accordingly  I  proceeded  to  the  .scene  of  the  experi- 
ments on  October  2$,  accompanied  by  Mr.  Wm.  Thomas 
Lewis,  one  of  the  members  of  the  Royal  Commlssien 
on  Accidents  in  Mines,  and  we  were  met  there  hy  Or. 
Gtirlt,  who  had  travelled  from  lionn  for  the  purpose,  and 
by  llerrrn  I'rietze,  N.ts^e,  Margraf, and  Kreuser,  director* 
and  a--ist.int-direrturs  ot  Konig  Grube  and  other  Royal 
niJi'.es  of  the  neighbourhood.  Herr  Margraf,  under  whose 
supenntendence  all  the  experiments  are  and  have  been 
made,  has  most  kindly  furnished  me  with  a  detailed 
description  of  the  apparatus  and  of  the  experiments  wit- 
nessed by  iMr.  Lewis  and  myself,  and  I  am  glad  to  avail 
tin  self  of,  and  shall  endeavour  to  rc['io<hne.  his  account 
as  nearly  as  may  be,  allowance  beini;  niade  lor  the  ditfi 
cullies  of  exact  translation. 

1  he  experiments  arc  made  in  a  horizontal  woo<lei> 
gallery  167  feet  long,  closed  at  one  end,  and  having^  a 
horiionul  branch  gallery  33  feet  long  standing  out  at 
right  angles  to  it  at  a  instance  of  93  feet  from  its  closed 
end.  Both  the  main  gallery  and  the  branch  consist  01 
elliptical  rings  of  double  T-iron  lined  internally  with 
planks  I  6  mch  thick,  which  abut  closely  together  .ind  are 
grooved  and  feather-jointed  lengthwise.  The  greater 
axis  of  the  ellipse  stands  vertically,  and  is  about  5  feet 
7  inches  long ;  the  lesser  axis  is  3  feet  1 1  inches 
long.  The  main  and  branch  galleries  are  both  em- 
bedded in  the  pit-heap  to  such  a  depth  that  the  rubbish 
is  lc\cl  with  their  top  on  one  side  and  reaches  to  three- 
(j'a.uit  i-.  n|  their  lie  i^hi  un  the  other  side.  .AIuml:  the 
e-"»p<*sed  p.tii  ut  ilic  iattcr  side  Uiere  is  a  n»'.v  ot  wjiiUctws. 
thirty-two,  in  the  main  gallery,  and  three  m  ihe  branch 
gallery,  situated  somewhat  more  than  a  yard  apart. 
1  hey  arc  formed  of  sheets  of  glass  about  <i  inch  thick  set 
in  cast-iron  frames^  There  are  also  a  number  of  openings 
in  the  top  of  the  main  gallery,  one  of  which,  near  the 
closed  end,  is  an  ordinar\  m. 01  hole,  which  can  be  closed 
by  a  man  hole  door  !.kc  tli at  of  a  boiler,  and  serves 
as  a  means  ol  nv^re-s  .uid  egress.  The  others  .ue 
circular,  about  9  inches  in  diameicr,  and  are  lightly  closed 
with  wooden  plugs  attached  to  chains,  u  hich  act  as  safety 
valves.  All  these  openings  assist  in  the  removal  of  after- 
damp after  an  explosion. 

The  closed  end  of  the  main  gallery  is  sunk  about 
3  feel  9  inches  into  a  block  of  masonry  whose  dimen- 
sions are  12  feet  4  ir.che>  I  '-ig,  9  feet  9  im  hes  wide, 
and  I  >  feet  high.  iieHcn  cast-iron  cannon,  vuth  bote 
similar  to  that  of  a  shot-hole  in  hard  groun<l,  .ire  biiilt 
into  the  block  in  the  position  shown  in  the  figure 
opposite,  so  that  their  mouths  are  flttsb  with  the  face. 

There  are  two  holes  near  the  top,  two  near  the  bottoDi 
and  three  in  the  middle,  grouped  symmetrically  in  rdatioo 
tf>  the  t\so  .i\e>  [.f  tile  ellifisc.  fhe  middle  hole  is  '7 
inches  tlctp  by  1  57  mi  li  in  (i;.im<  tiT;  the  others  are  31J 
inches  deep  by  l'37  inch  :n  ili. mu  ter.  I  lie  axes  (if  the 
two  upper  and  of  llie  twt)  lovser  hole-,  ue  pi.iccd  in  such  a 
position  that  they  form  the  angles  of  a  four-sided  regular 
prism  whose  apex  is  situated  in  the  axis  of  the  main 
gallery  at  a  distance  of  |6'4  feet  from  the  face  The  axes 
uf  the  three  middle  holes  constitute  a  bundle  of  rav  s  which 
meet  at  the  same  point  as  the  last.  Wooden  hrwps  pro- 
jecting inwards  I'lum  slie  snles  arc  placed  at  \  iriuas  dis- 
tances apart  in  the  main  gallery  within  the  tirst  65^  feet 
from  the  face.  By  fastening  cloth  diaphragms  to  these 
hoops,  compartments  of  various  capacity  can  be  formed, 
thai  of  the  first  next  the  face  being  70$  cubic  feet 

The  shots  are  fired  electrically  w  iih  Abegg's  fuses  by 
me.ms  of  an  evpUxlcr  made  by  Mahler  and  Eschenbaclier 
of  \  icnna.  1  he  <  hai>;c,  which  consi  1^  "t  ijO  grammes, 
or  about  half  a  pound,  of  powder,  occupies  a  length  of 
8*64  inches  in  the  central  hole,  leaving  room  for  rather 
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over  28  inches  of  stemming,  and  1 1  inches  in  the  other 
holes,  leaving  about  20  inches  for  stemming. 

The  coal-dust  is  strewn  upon  the  floor  of  the  gallery 
fri>in  the  face  towards  the  open  end  in  a  layer  of  about 
I  "17  inch  thic'c  immediately  before  firing  the  shots.  The 
weight  of  dust  in  each  ten  yards  of  length  is  about  thirty 
pounds.  It  has  been  found  in  practice  that,  notwith- 
standing the  upward  direction  of  their  axes,  the  shots 
next  the  floor  produce  the  greatest  disturbance  of  the 
coal-dust  and  give  rise  to  longer  coal-dust  flames  than 
any  of  the  others. 

in  all  the  experiments  witnessed  by  Mr.  Lewis  and 
myself,  one  shot  hoU  utly,  namely,  one  of  the  two  next 
the  floor,  was  charged  and  fired.    The  charge  consisted 

230  grammes  of  blasting-powder  each  time,  and  the 
tamping  was  damp  clay.  Both  ends  of  the  branch  gal- 
ler\-  were  closed  with  a  double  board  brattice  1*96  inch 
thick. 

In  the  first  experiment  neither  coal-dust  nor  fire-damp 
was  employed,  and  the  flame  of  the  shot  was  seen 
through  the  windows  to  be  a  little  over  13  feet  long. 


I 

In  the  second  experiment  a  length  of  65  feet  of  the 
floor  of  the  main  gallerj*  was  strewn  with  coal-dust  from 
Cainphausen  Colliery  in  the  .Saarbriicken  mining  district. 
Tl-e  shot  gave  rise  to  a  loud  detonation,  and  the  resulting 
fl.iine  filled  the  gallery  to  a  distance  of  8S4  feet.  When 
the  lliick  black  after-damp  had  been  drawn  off  by  means 
of  two  of  Korting's  exhausters,  placed  over  two  of  the 
safety-holes  and  worked  with  compressed  air,  it  was  found 
that  the  inner  brattice  of  the  branch  gallery  had  been 
bro  en,  and  small  globules  of  coke  were  observed  lying 
on  the  surface  of  the  remaining  coal-dust. 

In  the  third  experiment  a  length  of  130  feet  of  the  floor 
<jf  the  main  gallery  was  strewn  with  coal-dust  from  Pluto 
Mine  in  Westphalia.  When  the  shot  was  fired,  the  flame 
traversed  the  whole  length  of  the  gallery'  with  great 
velocity,  and  came  out  at  the  o]>en  end  to  a  distance  of 
16  feet,  being  thus  altogether  I  S3  feet  long.  Notwith- 
standing the  entire  absence  of  fire-damp,  this  was  a  true 
explosion  of  the  mtist  violent  kind,  and  the  clouds  of  after- 
damp which  streamed  from  every  opening  darkened  the 
air  in  the  neighbourhood  of  the  galler>'  for  two  or  three 
minutes.  The  brattice  at  the  inner  end  of  the  branch 
galler>  had  not  been  replaced  before  this  experiment, 
and  the  one  at  its  outer  end  was  broken  into  small  frag- 


ments, some  of  which  were  thrown  to  a  distance  of  115 
feet.  The  flame  was  also  seen  to  emerge  from  the  branch 
gallery  to  a  distance  of  several  yards.  The  coal-dust 
remaining  on  the  floor  after  the  explosion  was  covered 
with  a  sooty  filin,  in  which  coke  globules  were  found 
embedded. 

The  brattice  at  both  ends  of  the  branch  gallery  was 
now  replaced,  and  the  floor  of  the  main  gallery  swept 
clean  as  usual.  In  the  fourth  and  last  experiment  coal- 
dust  from  Pluto  Mine  was  strewn  on  the  floor  for  a 
distance  of  65  feet  from  the  face.  A  diaphragm  of 
prepared  canvas  was  fastened  in  the  gallcr)*  at  the  point 
where  the  space  inclosed  between  itself  and  the  face 
I  amounts  to  705  cubic  feet. 

I     A  volume  of  35  j  cubic  feet  of  fire  damp  was  intro- 
I  duced  into  this  space,  and  complete  diffusion  was  effected 
by  beating  the  air  with  cloths.    The  mixture  of  fire-damp 
and  air  thus  obtained  is  not  inflammable  or  explosive  by 
itself,  and  shows  a  cap  of  only  I A  inch  high  on  the  rc- 
,  duced  flame  of  a  safety-lamp.    The  firing  of  the  shot 
'  produced  a  flame  190  feet  long,  accompanied  by  a  report 
like  a  thunder-clap.    The  inner  brattice  of  the  branch 
galler>'  was  broken,  and  drawn  several  yards  into  the 
main  gallery,  but  the  outer  one  remained  intact. 

Some  idea  of  the  great  force  of  the  two  last  e  -  plosions 
may  be  gathered  from  the  following  facts  :— An  ordinary- 
mine  railway,  beginning  on  a  level  with  the  floor  of  the 
main  gallery,  extends  away  from  its  open  end  in  the 
direction  of  its  length,  and  ascending  at  an  angle  of  4".  An 
ordinarj"  mine  waggon,  loaded  with  iron  so  as  to  weigh 
altogether  15^  cwt.,  was  standing  on  the  rails  at  the  mouth 
of  the  main  gallcr)-  when  the  shots  were  fired.  When  the 
third  shot  was  fired,  it  was  driven  up  along  the  rails  to  a 
distance  of  23  feet,  and  when  the  fourth  shot  was  fired,  it 
was  literally  hurled  along  the  railway  by  the  force  of  the 
explosion  to  a  distance  of  52. J  feet,  being  driven  off  the 
rails  and  ninning  on  the  ground  for  the  last  six  feet.  The 
boards  constituting  the  end  of  this  waggon  next  the  gallery 
were  broken,  but  not  torn  off.  A  small  beam  4  inches 
square,  bolted  across  the  rails  at  the  mouth  of  the 
galler)",  so  as  to  form  a  stop  for  the  waggon,  was  torn 
from  the  bohs  which  held  it,  and  sent  flying  after  the 
train.  Lastly,  a  shower  of  stones  and  debris  was  raised 
by  the  blast  which  swept  out  of  the  mouth  of  the  gallery, 
and  some  of  the  pieces  carried  upwards  of  too  feet. 

The  foregoing  facts  appear  to  me  to  be  well  worthy  of  the 
attention  of  all  who  have  any  interest  in  the  prevention  of 
explosions  in  mines.  W.  Galloway 


FLOWERS  OUT  OF  SEASON 

THE  untimely  flowering  of  trees  and  shnibs,  like  the 
occurrence  of  the  extraordinar)'  gooseberry-,  is  a 
subject  which  crops  up  at  such  regular  interv  als  as  almost 
to  belie  the  epithet  applied  to  it.  Nevertheless,  the  very 
frequency  of  the  comment  is  an  indication  that  the  matter 
is  ill  understood. 

The  ordinary  time-rate  for  the  production  of  new  cells, 
new  leaves,  new  flowers,  and  so  on,  varies  as  we  see  within 
wide  limits.  Equally  obviouslv  those  limitations  are  im- 
posed by  the  conjoint  effects  of  inheritance  and  of  external 
conditions,  such  as  climate  or  food,  or  both.  An  annual 
plant  rushes  through  its  life  in  hot  haste  as  it  were :  save 
and  except  in  the  seeds  of  such  plants  there  is  compara- 
tively little  building  up  or  maturing  of  new  tissues  to  be 
done,  and  proportionately  still  less  stores  of  potential  food 
to  be  accumulated.  If,  on  the  one  hand, the  requirements 
of  such  plants  are  less  than  in  the  case  of  perennials, 
their  exigencies  are,  on  the  other  hand,  more  pressing. 
What  they  take  from  the  soil,  or  atmosphere,  what  power 
they  derive  from  solar  light  and  heat, must  be  got  quickly  or 
not  at  all.  One  illustration  of  this  is  afforded  by  the  p.aucily 
of  annual  species  in  the  Arctic  regions  or  at  high  altitudes. 
Neither  heat  nor  light  is  absolutely  deficient  in  such  situa- 


Digitized  by  Google 


14 


NATURE 


\Nov,  6,  1884 


tionSf  but  the  length  of  time  duriag  which  they  are  avail* 
altte  IS  too  shott  to  allow  aiwtals  to  profit  by  a  sufficiently 

laive  aggregate  to  enable  them  to  mature  their  seeds. 
Before  they  can  accomplish  their  purpose,  they  are  over- 
taken by  frost  and  their  activity  1.  put  a  -top  to.  The 
ener^-  of  perennials,  it  is  true,  may  be  thetked  in  the 
s.inie  manner,  but  they  have  been  enabled,  before  the  evil 
day  arrived,  to  lay  up  stores  of  nutriment  available  for  use 
when  the  Increasing  htat  and  light  of  the  following  year 
shall  once  more  quicken  their  activity.  The  work  to  be 
done  i«  spread  over  two  or  more  seasons  instead  of 
one,  and  the  chances  of  success  arc  tlms  corrc-.i)>)iul- 
enh  ifited.  Ilut  if  we  suppose  the  contluioas 
to  Ijc  uniformly  and  continuously  favourable,  the 
abrupt  cessation  of  growth  will  no  hmger  be 
mjUufest,  the  annual  will  cease  to  be  an  annual,  the 
peremiial  will  not  die  down  in  winter,  the  growing  points 
of  the  bods  will  not  incase  themselves  in  scales,  vegetation 
will  be  continuous.  Such  halcyon  runtlitioiis  tmii  their 
nearest  realisation  in  moist  equatorial  c Imuiii  s  hkc  that 
of  the  Malay  peninsula  and  adiacent  island^.  But  even 
there  the  realisation  is  not  pertect.  Something  happens  to 
disturb  the  balance ;  and  even  if  the  conditions  are 
generally  uniform  there  is  always  the  idiosyncrasy  of 
mdividual  plants  to  form  a  disturbing  factor.  A  gain,  such 
conditions,  though  favourable  to  the  continuance  of 
▼fetation,  are  less  propitious  to  the  establishment  of 
fructification.  The  formation  of  stem,  leaf,  lioucr,  even 
of  fruit,  is  one  thing,  the  maturation  of  the  .>ccU  ami  of 
the  embryo-plant  within  it  is  another  \  and  the  conditions 
propitious  to  either  are  correspondingly  ditVercnt.  The 
ripe  seed  makes  in  proportion  larger  demands  on  the 
pjasticmatlers  formed  as  a  result  of  meuboUsm,  and  has 
almost  invariably  the  same  composition  according  to  iu 
spc^ic^.  Tnit  tliis  cannot  be  Said  with  equal  truth  of  any 

otlier  purt  of  the  plant. 

Aj; am,  the  conditions  for  growth,  that  is,  mere  increase 
in  bulk,  are  different,  in  d^rec  at  least,  from  those  which 
favour    progressive   deveTupmcnt   or  metamorphosis. 
Speaking  in  general  terms,  it  may  be  said  that  vegetation 
approaches  its  end  where  fnictificatfon  shows  signs  of 
commen<  cnient.    Tliete  is  indu  d  ;m  fivcd  line  of  d.  mar- 
cation  to  be  drawn,  but  ulnle  niorplioitigiC4iUy  tiieie  are  I 
gradations  and  intciinediate  forms,  physiologically  there 
are  also  transitions,  and  periods  of  instability.    It  is  easy  : 
to  mdcrstand  bow  this  luppens,  and  how  it  is  the  diver-  I 
fences  are  not  greater.  Taese  matters  indeed  partake  so 
much  of  the  nature  of  truisms,  that  some  apoKigy  might 
almost  be  needed  for  insis.tin^;  on  them,  were  it  not  that 
they  are  absolutely  essential  for  the  due  comprehension  of 
the  phenomena  of  uniim<  a  l  iooniin;: 

It  IS  also  desirable  to  dr.iw  attention  to  the  fact  that  there 
is  naturally  a  wulc  range  in  the  period  during  which  vital 
activity  manifests  itself  even  in  individuals  of  the  same 
species,  and  as  these  individuals  vary  in  colour,  stature, &c, 
even  when  derived  from  the  »me  stock,  so  others  may 
vary  in  their  "  time-rate^."  This  is  specially  noticeable  in 
(he  CISC  of  the  horse-Cl>t -tiv.it.  ;s  ].t  rh  ip-  more  often 
manifest  in  the  form  of  p.et  4»^..oui  Ue<.cl«>piutiU  in  spring 
than  in  that  of  tard)  growth  in  autumn.  In  most  cases 
the  plant  has  to  attain  a  ccrt.iin  a);c  before  it  produces 
flowers,  but  dCCasional)}'  we  tind  individuals  so  precocious 

that  they  are  scarce  out  of  the  seed  before  they  burst  into 
flower.   A  cocoa-nut  has  thus  been  seen  in  flower  while 

tlie  h  isk  of  the  frui'.  w.i-  s'lll  attached  to  it  (iardencrs, 
icrnri  ling  to  their  rct^uutaients,  have  fri  «.  !\  av-iiicd  tliein- 
si  Ui  N  of  these  imlividuaJ  ditTereni  1  -  !>'.  >t  lecting  for  per- 
petuation late  or  early  vancties.  ihc  whole  subject  of 
the  "  thronomclry  of  life,"  it  may  here  be  mentioned, 
formed  the  text  01  a  valuable  lecture  by  Sir  James  Paget, 
at  the  Royal  Institution,  many  years  ago. 

Cases  t)f  unseasonalilc  blossom  Ilia  .  Ih  ranged  under 
three  heads,  according  as  growth  and  do  ctupmcnt  arc  : 
(0  prolonged  beyond  the  ordtnaiy  time ;  (2)  premaiuit  or 


manifested  aforetime ;  (3}  renewed  after  a  short  tuterval 
of  arrest.  Categories  (3)  and  (3)  differ  hi  detail  rather  than 

in  essence,  as  will  be  explained  further  on. 

Taking  the  cases  of  continuous  or  proloiv.;cd  gruvuli 
first,  it  is  e.isy  to  icc  that  many  of  them  are  due  to  a 
continuance  of  favourable  conditions.    A  long  spell  of 
summer  without  excessive  heat  or  drought  uill  insure  a 
longer  period  of  blooming ;  flower  will  succeed  to  flower  so 
long  as  the  weather  andUM  mttural  changes  in  the  tissues 
of  LbepUmttaccording  to  age,  are  held  in  abeyance.  How 
small  are  tne  exigencies  of  some  plants  in  these  matters 
maybe  illustrated  by  the  fact  that  there  are  few  d.iys  in  the 
year  vviieu  a  daisy  or  a  white  deadneille  may  not  be 
found  in  bloom,  at  iea>t  in  tlie  southern  half  of  England. 
It  is  necessary,  however,  to  introduce  some  qualificatioi^ 
because  one  has  only  to  look  into  one's  garden  (O  tee 
that  in  spite  of  apparentlv  favourable  conditions  many 
plants  are  not  to  be  induced  to  continue  blooming. 
AIthoi![^li  in  dur.uion  perennial,  in  the  matter  of  flower- 
ing   they    heha\e    as    annuals.      bointthin;.:    m  their 
organis.itmn   forbids  the  prolongation  <if  the  blooming 
period.     1  hat  tins  is  so  is  at  least  rendered  highly 
probable  by  the  circumstance  that  the  same  reticence  is 
exhibited  under  cultivation.  As  an  illustration  of  an  <mpo>  \ 
site  character,  may  be  mentioned  the  prolongation  of  the 
blooming  period  c\tr\  under  relatively  .id^ersc  t  ireiirsi-  I 
stances  which  ha>  becu  bruugh;  about  Ijy  'lie  art  and  selcc-  | 
tion  exerci-ed  b\-  the  gardener.    Take  iosl-s.  t.n  instance, 
only  one  of  many  that  might  be  cited.    Uur  fathers  had 
to  be  content  uiiti  what  we  now  call  summer  roses,  roses 
of  great  beauty  and  exquisite  fragrance,  but  which  they 
must  have  wept  to  see  "  haste  away  so  soon.**  Now- 
adays, the'case  is  very  different,  there  is  a  whole  legion  of 
so-called  "hybrid  pcrpetuals"  marked  in  the  catalogues  of 
the  nurserymen  as  li.P.    V.\  their  .tyency  a  second  crop 
of  roses  is  assured,  while  some  will  continue  in  favour- 
able seasons  to  expand  their  blooms  m  succession  up  to 
Christmas.  This  prolongation  of  the  dowering  season  has 
been  brought  about  by  combining  by  mesns  of  hybridisa' 
tion  the  robust  qualities  of  European  roses  with  the 
contintiotts  bloommg  tendencies  of  the  Indian  rose. 
Many  \arieties  of  jve.ir,  the    common  laburnum,  the 
\\  liiana,    VVcigek,   the    hybnd    llcrberis  stenophyUa, 
some    rhododendrons,    currants     ,A';",ij,    e.\hibit  this 
phenomenon,  the  flowers  l>eing  produced  on  the  ends  of 
more  or  leu  prolor^ed  hhoots,  as  strawberries  under  like 
circumstanoes  produce  ihdur  flowers  on  the  ends  of  the 
"  runners of  the  year. 

The  f^rematurc  development  of  llowers  in  autumn  has 
a  better  title  to  be  called  unseasonable,  because  the 
phenomenon  is  really  due  to  the  unfoMin^;  of  flowers 
which,  under  ordinar)'  circumstances,  would  remain 
passive  till  the  following  spring.  There  is  not,  as  in  the 
former  case,  a  new  formation  or  a  continuous  growth, 
but  merely  what  the  French  appropriately  call  jkurMsan 
antidpft.  And  here  for  a  moment  it  may  be  allowable  to 
call  attention  to  an  essay  of  Ltnnteus  entitled  Prolepds  , 
riitntarum,  little  re.id  nowud  iv^,  aItho'VL:h  based  on  facts, 
and  containing  much  that  is  still  wortin  of  cunsideralion. 
For  him  a  flower  was  a  shoc)t  w  ith  l.itn.d  oii(;;nn\  ths.  j 
morphological  conception  that  would  still  satisfy  a  German 
transcendentadist  But,  further,  this  shoot  uid  its  out- 
growths were  supposed  to  represent  the  outcome  of  six 
ordinary  years*  work  contracted  into  one.  A  flower 
was,  I  ordiii}:  to  this  theory,  a  sh^oi  in  which  the 
dilfcrenuatiun  ul  pails  uc-icad  of  bein;:.'  s^iread  over  six 
years  was  hurried  on  and  conipIcK  d  «it!iin  one  season. 
For  LinniL-us  leaves  represented  the  work  of  one  year, 
bracts  that  of  the  following  one,  sepals  of  the  third,  petals  I 
of  the  fourth,  stamens  of  the  fifth,  and  the  pistil  that  of 
the  sixth  year.  It  is  not  necessary  to  discuss  the  mor- 
phological  aspects  of  this  lhcor>-,  but  it  is  relevant  to  our 
present  purpose  because  it  emphasises  the  relation  of 
btf-shoot  to  flower— a  rdation  enuiiciated  about  the  suae  1 
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tinte,  and  independently  one  of  the  other,  by  Wolf  and 
t>y  Linnteus,  and  ih;rty  years  before  Goethe  propounded 
&  similar  notion.    Moreover,  it  brings  into  prominence  | 
not  only  the  morpbulf^ical  i«l«tioa  of  shoot  and  flower,  1 
but  one  manner  m  which  the  time  oT  production  of  the  I 
sh<>'>t  .Uul  of  tlu-  fliiwer  resjioctively  in,i\  l)o  varied,  a 
suljject  havin^L,'  an  nninediate  l)caring  on  ihc  qucitiim  ol  ) 
unseasonable  tl  nv( nn;^'.   Il,  ^  i\    Linna?tis  {ProU'psis,  ^  'li  \  I 
"  a  shrub  which  has  been  grown  in  a  pot,  and  has  borne 
flower  and  ftvax  every  year,  be  tranrfened  to  richer  soil 
in  m  bot-hoim^  it  will  jModuce  for  manjr  years  numerous 
lenfy  shoots,  bat  no  fruit.  From  which  it  may  be  inferred 

tiiat  the  leaves  are  prodiicei^  from  the  -^arie  rmrce  whence 
the  (lowers  previously  sprang,  and  sn  m  tuni  what  now 
'ends  to  form  leaves  would,  by  tins  a-en  y  <<{  Nature,  be 
converted  into  (lower  if  the  same  tree  were  aj^am  placed  in 
a  pot  so  as  to  confmc  the  roots  ;  hence  gardeners  desirous 
of  obuining  a  more  plentiful  crop  of  suawberries,  cut  the 
fine  roots  of  the  plants  in  spring  before  they  transplant 
them,  in  the  hope  that  they  will  produce  more  abundant 
flowers  and  fruit."  Here  we  see  the  same  princijilc  laid 
down  as  tl):ii  \wnv 'a  gardeners  act  wlieij  tlu:y  wish 

to  secure  llowcr  and  fiuii  by  cutting  off  the  aiipplies, 
and  thus  mii^iinp  the  plant,  to  a  greater  degree,  de- 
pendent on  the  elaborated  reser\-e  stored  up  in  their 
tissues.  This  is  effected  by  growing  plants  in  itmall  pots, 
root'pnining,  transplanting,  ringing,  and  other  processes, 
all  of  which  tend  to  dimini^  root-absorption,  and  by  dis- 
turhin;;  the  b.ilance  hct\\ecn  it  and  ntlier  processes,  to 
check  veget.ition,  and  m  -0  far  t'  ^  jirom  i.c  tlu-  formation 
of  rtoivcr.  Charle-^  MaiiitiN  ti-laii ■^>  the  ])r'i  luction  on  a 
very  large  scale  of  inflorescence  on  the  Ag.ivc,  in 
Algeria,  as  the  direct  consequence  of  the  excision 
of  the  leaf-buds  by  a  troop  \i>i  French  cavalry,  who 
hacked  the  plants  with  their  sabres  as  they  passed, 
and  thus,  by  prevcntir,;  or  <  lu<kir:t;^  c^rowth  m  one 
direction,  siinnilated  n  m  anuUicr.  In  like  manner  I 
have  seen  (lowers  prt>da-  rd  i>m  the  "  suckers of ,  ;  v. 
glathiulosa  when  the  plant  was  quite  young,  on  the  roots 
of  Pj^rus  jap  niii  .i^  and  on  a  sucker  of  Aga%*c,  as  the  result 
of  imiuy.  probably  in  all,  certainly  in  some,  of  the  instances. 

Toe  frequent  produinion  of  flowers  out  of  season  on 
newly  transplanted  trees  is  accounted  for  in  like  manner. 
But  many  tree?  are  flowering  this  autumn  which  have 
not  liec  ti  1  \\  .\\\  sabres  nor  moved  l)y  more  peaceful 

wc.ijA>«3.  4  uc  such  tree,  a  horse-chestnut,  1  lately 
(Septeml)cr)  saw,  in  which  one  litnb,  and  one  only,  was 
full  of  young  leaves  and  (lowers,  while  the  remaining 
limbs  were  fast  losing  their  foliage.  The  reason  for  this 
partial  production  of  bloom  1  was  not  able  to  divine  ; 
possibly  it  may  have  had  some  relation  to  injur}'  to  a 
(  crtai.'i  [>i>nii)n  nf  the  r.xn  in  more  or  less  direct 

coiHieciion  wall  the  particid.u  branch,  but  I  have  no 
evidence  to  offer  in  support  of  such  a  guess. 

In  speaking  previously  of  one  modification  of  unsea- 
■jnable  flowering  dependent  oh  activity  protracted  beyond 
the  customary  period,  it  was  mentioned  that  the  flower 
was  in  sndi  mstances  developed  at  the  ends  of  long 

slender  shoots  formed  dunii^  t!ie  course  of  the  -am  rier. 
In  such  cases  the  siioot  etids  in  ,1  tloucrdiad  in.^tead  of 
.1  leaf-bud  as  is  asaail'.-  the  rase.  I'tic  conditiiMis  .lie  no 
longer  favourable  (or  the  extension  of  the  shoot,  and  the  : 
energy  of  growth  is  diverted  to  the  production  of  flower. 
But  io  the  laburnum,  in  many  fnut-tree^  such  as  the 
apple  and  pear,  the  fruits  are  normally  borne  on  short 
thick  branches  called  by  the  gardeners  "  spurs."  These 
are  very  interesting  physiologically,  as  possessing;  inter- 
meiiiatc  tr.iusii;i)!Lal  <  h.o.K  teristics,  such  as  tlinse  l)cf>>ie 
alluded  to,  between  vegetation  and  seed-produclion. 
In  form, these  spurs  are  short  and  thick,  with  very  narrow 
interspaces  between  the  leaves,  and  they  bear  a  cluster  of 
buds  which  ultimately  all  develop  into  flowers,  or  in 
which  the  central  and  terminal  one  is  a  leaf  bud.  Inter- 
nally these  spurs  arc  soft  and  spongy,  with  a  great  prepon- 


derance of  cellular  over  fibro-vascular  or  woody  tissue.  The 
cells  are  moreover  filled  with  starch.  We  have  evidently 
here  got  to  do  with  store-pliccs,  analogous  to  that  fur- 
nished by  the  tuber  of  the  potato  and  otluer  fbrmatioai^  in 
which  food,  or  matter  capaUe  of  conversion  into  food,  is 

stured  Ufi  fir  future  use  at  the  growing  points  ;  in  this 
case  tor  the  formation  of  fruit.  Flowers  are  occasionally 
prodiii  eii  iin  these  spurs  out  of  diie  -a  a  ,on  :  the  flower- 
bud  destined  for  a  following  season  bursts  into  activity  this 
year,  affording  an  instance  of  a  true  fieuraisoH  antkipiti 
but  more  often,  according  to  my  obser\'ations,  when  aa 
untimely  flower  is  produced  (especially  in  the  apple),  it  is 
from  the  development  of  a  flower  in  t!ie  central  bud  of  the 
spur,  which  is  usually  a  Icaf-bud  as  above  slated.  In  such 
a  CISC,  then,  wc  have  not  onU  an  aheration  in  the  character 
of  the  bud,  but  a  change  in  the  period  of  it*  expansion.  A 
converse  illustration  to  that  just  given  is  afforded  by  a 
caise  recorded  bv  Mr.  Berkeley,  in  which  a  bud  of  a 
walnut,  which  in  tne  ordinary  course  of  thin^^s should  have 
produced  a  female  inflorescence  in  the  following  spring, 
was  developed  in  the  autumn  as  a  leafy  shooL 

Renewal  of  ^navi'a  .iftcr  iom[joiary  arrest,  "  recru- 
descence as.  u  li  su;neliiue3  called,  occurs  nonnally  in  the 
pine-apple,  i£ucomis,  .Metrosideros,  and  other  plants. 
.\bnormally,  I  have  met  with  il  in  Cyiisus  nii^ricmt,  the 
common  wallflower,  (Ivnothera,  and  many  others.  It 
hardly  ditVers  from  the  first  category  mentioned  in  this 
note  except  in  the  fact  that  the  new  growth  is  the  direct 
continuation  of  the  old  and  not  an  entirely  new  lateral 
formation.  It  ditiVrs  from  the  terminal  bud  of  a  "  spur.' 
in  that  the  latter  is  normal  as  to  position  even  if 
developed  out  of  season,  whereas  in  the  class  of  cases 
now  iiaJer  consideration  the  activity  of  thegrowing  point, 
which  usually  ceases  with  the  development  of  the  last 
flower,  is  exceptionally  continued. 

One  other  in  utiKtancc  deserves  mention,  and  that  is 
the  rarity  wuh  which  true  fruit,  or  at  least  ripe  seed,  is 
[jroduccd  as  a  result  of  these  untimely  flowers.  Some- 
times, of  course,  ripe  «ie"d  is  produced;  a  plum  is  before 
me  as  I  write  the  seed  <>(  which  is  as  perfect,  to  all 
appearance,  as  that  of  the  first  crop  could  have  been. 
But  in  the  majority  of  the  pears  and  apples  which  come 
under  one's  notice  at  this  unseasonable  period,  the  fruit  is 
there  (in  the  popular  sense),  but  the  core,  which  is  in  a 
botanical  scn^-  tiio  true  fmit,  is  absent,  or,  if  present,  the 
seeds  it  contains  arc  usually  .abortive.  Botanical  readers 
will  readil)  0  the  morphological  reasi>n  why,  and  phy- 
siologists will  recognise  that  in  such  cases  the  deviation 
from  the  oirdinary  course  is  not  so  great  as  it  appears 
upon  the  surface,  and  the  action  of  the  "  environment " 
is  not  so  potent  as  it  appears  to  be  at  first  sight 

To  ^.liin  up:  these  cases  of  unseasonable  floActing 
appear  to  be  due  either  to  continuous  growth  ,iiul 
development,  to  renewal  of  growth  after  a  I  in^jer 
or  shorter  period  of  arrest,  or  to  the  development 
of  a  flower-bud  in  the  place  of  a  leaf-bud.  What  pn>> 
duces  these  changes  ?  To  this  no  more  piwcise  answer 
can  be  given  than  has  already  been  alTorded.  The 
.il)sohite  ti  iiLire  nf  ttic  change,  structurally  and  morpho- 
l  );_;ic.dlv,  depends  upon  the  nature  of  the  inducing  causes, 
and  varies  .accor<linL,ly  ;  the  degree  of  change  may 
depend  simply  on  the  increased  or  prolonged  intettsity  of 
action  of  the  same  causes  which  promote  natural  growth. 

Maxwell  T.  MA>>riiRS 


NOTES 

I  Hi  Wuhlagtoo  Priiiic  Meridian  Cunfei  :uc- 
Nuvember  I.  Protocols  were  approved,  which  id 
the  basis  of  an  intennttoml  cottventioD,  fixii^  Gnfl 
prime  meridisn.  7 

Mancukster  is  detcrouDed  to  have  the  MM 
in  1886,  sod  its  inritatiim  will  abnoit  ceitaioli^V 
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often  that  Baron  Nordentkjold  iateadi  to  Ind  ao  apedkka 

into  the  Antarctic  regions. 

lit  t  tett«T  from  the  Sagutyr  Meteorological  Sution  on  the 

Ix'ii,  .l.iii  1  M.ircli  2ci,  .in  i  ;i[ipcAring  in  the  List  U'iuc  of  the 
Ittestia,  M.  Vurgens  iofonos  the  Kiuiian  Geographical  Society 
that  tweiity*tix  jrean  ago  a  namnath  wai  diaoovcnd  ta  the  ddta 
of  the  Lrn.i,  twenty-thne  miles  from  the  ".tation.  Its  head  and 
tusks  had  Already  beeo  taken  away  by  a  Russian  merchant  at  the 
time  of  (he  discovery  of  the  body,  and  the  Yakuts  of  the  neigh- 
bmiriqg  Kttlement  have  takeo  a  leg.  teveral  riba  for  making 
fpoOBSt  as  also  parts  of  its  skin  for  straps,  and  fat  for  painting 
^eirdcdges  The  body  is  lyin^;  on  the  right  side  in  the  lower 
part  of  a  crag  of  alluvial  deposits  thirty  feet  high.  The  interior 
is  said  to  be  quite  sale.  Dr.  Bonge  urent  to  the  place  pointed 
out  by  the  Yakuts,  ami  undertook  regular  excavation*;  for  a 
dis  t.ince  of  350  feet,  the  cxi>c<lition  not  being  sure  that  the  Yakuts 
have  sliown  the  right  place  :  they  consider  it  a  sin  to  take  from 
the  earth  what  it  does  not  give  itself.  The  work  is  very  hard, 
the  excavations  being  made  in  a  fhtsen  nuns  of  snow,  "  as  hard 
A<<  sugar,"  W.  Vurgcns  says.  While  the  work  was  at  a  lull, 
news  was  received  of  another  mammoth's  body  discovered  only 
■ix  yean  ago  on  the  Hdoda  River,  left  hank  tribntaiy  of  the 

Lena,  joinlnij  thirty-five  milrs  alxjvc  Siktyakh,  which  has 
remaincil  still  untuuchcii.  If  the  news  is  confirmed,  M.  Vurgcns 
wiU  make  an  exauakn  to  disoover  it. 

Ik  a  sul>sc<|uent  letter,  dated  April  16,  M.  Yurgens  writes 
that  M.  Eigner  has  nade  magnetic  mcaMiremeou  to  the  east 
of  the  station  as  tu  n  Ust*Yansk.    Poll  measurements  were 

made  at  ten  places,  noiwiih>tai)<ling  frosts  of  -  30°  to  -  40*  C. 
Mr.  Yurgens  will  make  the  same  measurements  to  the  west  of 
fhe  atalion.  Preparations  are  already  made  for  the  return 
jottfttey.  Several  magnetic  instruments  had  to  be  packed  at 
the  end  of  April  and  sent  on  sledges  to  Bulun.  M.  Eigner 
proposed  to  leave  the  station  at  the  same  time,  while  MM. 
Bunge  and  Vurgi-ns  intended  tn  stay  at  Sagastyr  until  June  15. 

TiiK  following  papers  were  entered  lo  be  read,  .SirM«r/ states,  at 
the  Newport  neeitat  of  the  Natiofial  Academy  of  Scieacea,  Oct. 

14  to  16: — On  the  colniiu-lta  aiiris  of  thr  PrlvL' .sauria.  K.  D. 
Cope  ;  the  hrain  of  .^sellus  ami  ili<-  eyeless  furra  ol  (  ccid'itara,  A. 
S.  Packard;  on  the  theory  r>f  atomic  volumes,  WoKott  (Jibhs  ; 
on  the  complex  inorganic  acids,  Woloott  Gibt>s ;  notice  of  May- 
bridge's  experimeau  on  the  motions  of  animals  l>y  instantaneous 
photography,  Fairman  R'>|»rrs  ;  notlLc  of  (iiant  s  ditTcrcnco- 
engine,  Fainnan  Rogers ;  on  the  ihinoliie  of  Lake  Lahontan, 
E.  S.  Dana ;  on  the  Mcsozoic  cools  of  the  North* West,  R. 
Pumpelly;  on  the  work  of  the  Northern  Trans-Continental 
Survey,  R,.  Pumpelly  ;  the  grasses  mechanically  injurious  to 
live-slock,  William  II.  Brewe ;  on  graviialion  survey,  C.  S. 
Peirce ;  on  minimum  di/rcraiccsof  sensibility,  C.  S.  Peirce  and  J. 
Jastmw  t  lesearche*  on  Ptolemy's  star^catalogue,  C.  H.  F.  Peters ; 
OOthe  operati  ons  of  the  U.S.  Ceological  Survey,  J.  W.  Powell  ; 
the  motion  of  Hyperion,  Asaph  Mall  ;  remarks  on  the  civilisa- 
tion of  the  native  peoples  of  America,  E.  B.  Tylor ;  some 
results  of  the  ei|)loration  of  the  deep  sea  lieneaih  the  Gulf 
.Stream  l)y  the  U.S.  Fish  Commission  steamer  Alhatroti  daring 
the  p.i^t  ^'immcr,  A.  E.  Verrill ;  recent  progress  in  explosives, 
11.  L.  Abbot ;  on  an  experimental  composite  photogra]]4i  of  the 
members  of  tlie  Academy,  R.  Pumpelly;  re|M>rt  on  meridian 
wofk  at  Carltrahe,  W.  Vatcatiner ;  on  the  algebra  of  logics  C. 

S.  rtiri.e. 

Tilt  inri'ting  of  the  Cambridge  Philosophical  .Society  next 
Monday  al  3  p.m.  will  be  masked  by  the  number  and  im]K>rt- 
aace  of  the  biological  papen  eoaaaMuicated.  One  will  be  by  a 
.^gdly,  Mivs  F.  Kvcs,  Ltctmcr  at  Newnham  College,  on  some 


experiments  on  the  liver  feiment.   Mr.  W.  F.  R.  WeMoa  wS 

contribute  a  paper  on  the  supra-renal  l>odies,  on  s»hich  he 
previously  made  valuable  contributions.  The  remarkable  reccn- 
devdopment  of  the  study  of  segctablc  moqjhology  mi  l  j  hysio- 
logy  under  Dr.  Vines  will  l>e  further  evidenced  by  .Mr.  Walter 
Gardiner's  paper  on  the  supposed  presence  of  jirotojilasm  tn  lie 
intercellular  sp.accs,  and  Mr.  J.  R.  Green's,  on  a  protcid  occtr- 
rii>g  io  plants.  Prof.  Michael  Foster  is  the  new  President  cf 
the  Society ;  Mr.  Trotter,  Mr.  Ghuebrook,  aad  I)r.  Viaca  lie 
the  .Secretaries  ;  and  Prof.  Cayley,  Prof.  Macaljlter,  and  Mr. 
Glaisher  are  the  new  MembcR  of  Council. 

The  Statistical  Sodety  has  issned  in  one  handsome  quartos 

Cat.alojjuL'  of  their  most  useful  collection  of  l>ooks.  The  Cata- 
logue has  liecn  compiled  with  great  care,  and  on  a  simple  aoii 
intelligible  plan.  The  library  is  deeawd  to  he  a  class  librai;, 
and  no  classification  therefore  is  attempted,  the  books  being 
arranged  in  alphabetical  order,  with  reference  to  size,  undo 
their  authors'  names  or  otherwise,  as  described  in  the  preface. 
Secondly,  their  are  no  "  Mimd  tmiri'tf*  i.e.  each  entry,  iaclodiit( 
crarn'rafacnoes,  ^ves  sufficient  pafticnlan,  indtiding  sise.le 
enable  any  peisoa  to  recognise  the  hook  he  is  looking  for.  if 
there,  and  at  the  same  time  in  Jicate  to  the  attendant,  withoiu 
further  reference  to  the  Catalqgae,  where  the  book  is  to  be 
found.    Such  features  are  a  great  comfort  lo  the  student. 

Michigan,  like  most  other  Sutes,  is  going  in  f  tr  ecooonk 
entomology.    We  have  received  a  pamphlet  of  31  pages  as 
Injurious  Insects,  emanating  from  the  KntotnolDgical  l-aborarorr 
of  the  Michigan  Agricultural  College,  in  which  Prof.  A.  J.  Cook 
and  Mr.  Clarence  M.  Weed  aie  the  princip.-il  writcn.  Several 
of  the  usual  American  pests  are  noticed,  and  some  are  figxired 
We  are  sorry  to  say  the  figures  are  original,  for  although  the 
practice  of  borrowing  cli'hh  has  extended  in  ihe  States  to  \ 
degree  that  is  almost  nauseating,  the  results  are  usually  saus- 
factory,  aad  had  the  practice  been  fblkiwed  in  thn  instance  it 
would  have  been  to  the  a'lvant.igc  nf  lhi^      ifhigan  ("oJIcge. 
Probably  for  the  first  time  in  .\mcrica  ihc  ubiquitous  "  Painted 
Lady"  {latiesia  carJui)  is  stigmatised  H  **inj«rhMM"  ;  it  it 
aocned  of  devouring  hollyhock,  centaurea,  aad  borage.  The 
same  insect  in  Europe,  a  few  year*  ago,  was  driven  to  extremes 
in  order  to  fin  I  anything  that  would  agree  with  it,  and  nearly 
caused  a  panic  with  the  worshippers  of  "absinthe,"  by  destroy- 
ing the  wormwood  crop  in  the  Canton  of  Neufch&tel  (Switrer- 
land).    There  are  some  very  aaefitl  and  suggestive  statistics  (by 
Mr.  Weed)  on  the  food  relations  of  birds,  frogs,  and  toads  (ihc 
pa[>er  being  a  "  Thesis  for  the  ilcgrec  of  Master  of  Science 
The  first  part  deals  with  the  food  of  yniHg  birds,  in  which  the 
American  robin  (a  thrush,  and  not  to  be  eonfooaded  with 
redbreast)  figures  largely,  as  do  also  the  "blue  hild"  and  others, 
lycpidoptcrous  larvx  arc  the  main  food,  but  apologies  have  to  be 
made  (especially  ia  the  case  of  the  bltte*bird)  for  the  number  of 
spiders  destroyed.    In  the  case  of  young  "robins"  the  md' 
lusoous  element  is  small ;  probably  it  would  he  equally  small  ia 
this  country  with  regard  to  young  thrushes  or  blackbirds,  iheir 
beaks  not  being  snfficiently  strottg  to  enable  them  to  do  the  shell- 
breaking.   The  statistics  with  regard  to  frogs  and  toads  do  not 
ap|>ear  to  be  of  iinporlance  one  \\.\y  or  the  other.     Fri>gs  an'l 
toads  destroy  insects  (or  "  .\rthropuds  "  in  the  broad  sense),  but 
we  fancy  the  particular  food  depends  upon  the  oonditloiu  Wider 
wlii(  ti  the  inilividual  Hatrachian  riii'l-.  i(>elf. 

We  have  much  pleasure  in  calling  attention  to  the  issue,  from 
the  Bresbm  house  of  Edoard  Trewendt,  of  four  new  aomben 
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Uon)f  antj  need  only  refer  in  particular  to  the  hi&tory  of 
aithropolosr,  of  oar  knowledge  of  ibe  MoUiuca.  Reptilia, 
■nd  Ampbilijm  tlie  wrilerf  of  which  occnpjr  the  fieot  rank 

in  their  respectivo  (^ep;■l^t^n;^l^.  T'.c  nin;>  of  the  "Zoo- 
logical Regioui,"  appended  to  Keichcnow's  interesting  article 
m>  the  "Geographical  DUtribution  of  Animals,"  will  be  much 
appreciated.  The  new  nnvnhers.  of  the  sc<.ond  divuioa  OODtain 
a  continuation  of  Ladeubun;  s  "Alphabetical  Manaal  of  Che- 
mistry," with  which  might  close  two  gooilly  v<>Imr.c>  of  this 
work.  As  physical  chemistry  has  found  an  excellent  repre- 
•eotative  ia  Prof.  EDbard  WiedenMUW,  to  is  alu  industrial 
themi'-try  forth  by  men  of  the  fir"=;f  aliility,  who've  con- 
tributions lure  will  be  prized  by  a  wide  circle:  "i/hloiine," 
by  Prof.  I  k- iiii-vnn  (with  numerous  woodcuts),  "  CbinnlmL-," 
by  Dr.  !<.  Berend* Kiel,  and  "  Cyanic  Com|)ounds,"  by  Prof. 
Jacobsen.  Not  most  we  omit  mentioning  the  '*  History  of 
Chemistry  "  (in  No.  23),  written  for  the  "  Alphabetical  .Manual 
of  Chemistry  "  by  Piof.  G.  Hoffmann  of  Kiel.  The  "  Alpha- 
betical Manual  of  Mineralogy,  Geology,  and  Ftheontoloor/' 
continued  with  No.  24  of  the  second  division,  hi  -  n  )W  .«<lvanc«d 
to  the  end  of  the  article  "  Kiystallge<talten  und  Krystallogra- 
phic  "  (Ciystal  Fomationa  and  Ciystallography),  which,  along 
with  the  preceding  article  on  "  Cry^'als,"  by  Prof.  Kenngott, 
fursiishes  a  very  handsome  contribution  to  the  work  in  question, 
bol  h  articles  being,  moreover,  very  copiously  illustrated.  Finally, 
we  have  to  announce  that  there  will  next  appear  a  new  botanical 
namber  which,  among  other  things,  will  contain  the  beginning 
of  n  tienttie  on  *'  Schktmptlaet"  by  Dr.  W.  Zopf. 

SOMK  154  prehisffiric  tfiiii?i^  near  Santa  \.\\c\\  hy  IVtimcin, 
(Gorizia),  hive  been  lateiy  examined  by  Dr.  .MjichotUi,  Uie 
<lirector  of  the  Trieste  Mtiscum.  Their  COOtcnts  were  conveyeti 
to  Trieste ;  the  eKcavntions  will  be  eoMinned  -at  the  instance 
of  tlie  Adriatic  Natural  Hislory  Society,  for  a  period  of  about 
two  years.  During  last  vl- ,11  .  M,ir>.hi  -.t.-ui  L-ximin^jd  another 
burtal-groutid,  vijc.  that  of  Veruij,  near  Mitterburg  (Utrta), 
whidi  bdongt  to  quit«  another  period. 

Mr.  T.  MBLtJiftti  ReADK,  C.E.,  P.G.S.,  in  hit  presidential 

address  to  the  I,ii.cr(i  >.-,!  ("Iii  .1  i^icil  Society  thi=i  session,  "On 
the  Denudation  .  (  the  I  wa  Auiciic.is"  showed  thai  150,000,000 
tOfkS of  mattt-i  r..  l  ion  ai-e  annually  poured  into  the  Gulf  of 
Hecioo  fay  the  K>vcr  Mississippi ;  this,  it  was  estimated,  would 
reduce  the  time  for  the  deimdiaHoa  of  one  fbot  of  knd  over  the 
wl><itc  basin —wT'.icli  time  has  hitherto  been  cilcul  is.-  l  widely 
fjotvj  tlie  matter  in  suspension— from  I  fool  in  6o»  years  to 
I  foot  in  4500  years.  Simifaur  ealeuUtion*  were  applied  to  the 
La  Plata,  Ihc  Amaion*,  and  the  St.  Lawrence,  Mr.  Ri  i  t.- 
arriving  at  the  re>uli  that  a  i  .ivcriigc  of  100  ton*  per  squ.uc  miie 
per  annum  arc  removed  from  the  whole  American  continent, 
litis  agrees  wiib  resulu  he  previously  arrived  at  for  Euro])e, 
ft  01  which  it  was  inferred  that  the  whole  of  the  land  draining 
into  (he  .Atl.-jnti.  rii. r,-\n  ftuin  .-\nici;c.i,  .Africi.  Eur'>[te,  .-tuil  .\^ia 
contributes  matter  in  solution  which  if  reduced  to  rock  at  2  tons 
tothecahicyatd  would  equal  i  cubic  mile  every  six  yeaia. 

FoK  several  years  the  Director  of  Telegraphs  at  Ilaugesund 
(Norway),  Herr  A.  Reltan,  has  been  making  experiroenu  for  the 
purpose  of  sot  vii^  the  problem  whether  fish  seek  placesin  the  sea 

w^'.ch  are  artificially  ilhiniin;iti-  l  In  onltr,  howfver,  to  make 
csperimcats  on  a  larger  scale  than  hitherto,  and  if  possible  to 
demooatnte  the  value  of  aucb  illuminations  at  great  fisheries, 

received  *omc  specially-constructed  clcririi  laiiijis  fr  ii.i 
B'U^ls,  with  which  he  will  continue  his  experiments  dunng  the 


Tilt  N. Plural  History  Society  of  Rhtncland  and  Westphalia  . 
u  uiitumn  meeting  at  Bonn.   Among  the  papers  read  ; 
on  the  foieat  vcg^atloa  of  the  extreme  north-  [ 


western  portion  of  the  Himalayas,  by  Dr.  Brandis,  and  on  the 
present  sute  of  the  Phylloxera  question  in  the  Khenish  vineyards, 
by  Prof.  Bortkau. 

AT  SchieuM  (Lower  Austria)  n  violent  diock  of  eaithqualce 

wa'?  felt  on  the  night  of  Oetrther  S-q  ten  minutes  past  mid- 
nighi.  It  was  preceded  by  a  subterranean  rolling  noise,  lasting 
several  minutes.  The  phenomnon  WW  also  ohsenud  at  Zwetd 

and  at  Gmiind. 

Th  k  glaciers  in  the  Dacbstein  Mountains  have  again  diminished 
eooiidenbty  at  their  lower  extremities.    Prof.  Simony  hna 

recently  taken  a  \^t-;}c-  mini1>  :Tof  pli  .tci^irjjihs  of  die  vaniniit  of 
the  Hohe  Dachstein,  «f  the  Gos,iu  Ulacici,  aud  the  Karls  ice- 
lieM,  in  order  to  execute  future  measurements.  The  surlacc  of 
the  lowest  layers  of  the  Karls  ice-field  has  sunk  between  n*5 
and  3*2  metres  since  last  year,  and  the  lower  end  of  the  Gonii 
Glacier  has  receded  more  than  tvs  icu  {\vm  .mimnU.  SinOS  about 
1849  this  glacier  has  rccedfl  more  thnn  600  metres. 

We  have  refieatcdiy  referred  ly  liayek's  "Grosser  Handatlas 
dcr  Naturgeschichte "  (published  by  MoritX  Peries,  Vienna), 
which  has  now  reached  its  completion. 

Th  e  death  is  anaouooed  of  Prof.  Eugenio  Balbi,  Professor  of 
Geography  at  Puvia  University,  a  too  of  the  celebrated  geo- 
grapher, Adri  ti'.o  B.illii.  Born  at  Florence OD  FebfUMj 6, 181^ 

he  died  at  I'.ivia  011  Oclober  18  last. 

i'itE  Natural  History  Museum,  e^iablt^iad  Ly  the  Committee 
of  the  International  African  Society  at  Brussels,  grows  in  extent 
daily.  The  most  recent  additions  ate  the  skeletons  of  n  chim- 
panzee, a  gorilla,  a  crocodile,  and  a  lea-enw.  The  I^udor  of 
the  Karema  Station  on  Lake  Tangnayikn  baa  forwarded  a  Inigp 
collection  of  birds. 

"  .\  Norwegian"  writes  to  |x>int  out  two  errors  in  Mr.  Maltieu 
Williams's  note  on  Ihc  northernmost  promonto'y  in  Norway. 
"  To  call  the  KnivskJ«:rodde  a  '  low  glaciated  tongue  of  rock '  is 
hardly  correct.  The  ridge  n  a  couple  of  hundred  feet  high  at 
lca.st.  I  have  before  tnc  a  photograph  of  the  i  ij'O,  t.ikcn  last 
summer  by  Dr.  Sophus  Tromholt,  and  which  will  shortly  bo 
placed  before  the  public  The  elevation  is  Veiy  COOsidetUble. 
Mr.  Williams  further  states  that  there  are  Riagntficeot  capea 
ab  )unding  around  the  North  Ca]>c  ;  others  are  above  tooo  feet. 
This  is  incorrect.  Tiu-  highest  mountain  on  the  coatl  of  Arctic 
Norway  is  the  North  Cape,  viz.  974  feet.  A  belief  has  for 
many  years  prevailed  in  Norway  that  Knivskjiefodden  jutted, 
further  into  tlit-  oc-an  than  the  North  Cap^  bnt  it  haa  only 
been  /ri^ioi  lliis  iuiiiiiier." 

The  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  include  two  Rhesus  Monkeys  {Afur/trus  rhtsta)  from 
India,  presented  respectively  by  Mr.  Richard  Armytage  and 
Mrs.  E.  A.  Russell  ;  a  Roseate  Cockatoo  (Catafua  rttritapilldS 

flfill)   Austrian.!,    prociitL-d  by  Mis-.   X.   Siniiiiil-;  .i  N'm:  ihiJtTl 

Mocking  Bird  {Mnnus  palygi^tMs\  from  North  America,  pre- 
sented by  Mr.  Thomas  G.  VcHaUes  \  a  Grand  Edectus  {BdtOtu 

rora/us)  from  Moluccas,  presented  by  Miss  Lawson  ;  two  Herrinf^ 
Gulls  (Lirui  iirjfii'atuf),  British,  presented  by  Mrs.  Pigou  ;  .^n 
Undulated  Gra<s  Pairakeet  (AM<j/jHtiuus  unJulalus)  from  Aus- 
tralia, presented  by  Mr.  F.  Hale,  F.Z.S. ;  a  Water  Rail  {Haibu 
aijuati  us),  a  Moorhen  {Galtinmkt  tkl^nvpnt)  from  Norfolk,  pre- 
sentetl  by  Mr.  T.  E.  Gunn  ;  a  Common  C!).vn.  li  on  {C-uifi  i  i  an 
vu.g<irh)  from  North  .\frica,  jircscnted  by  Mr.  W.  G.  Brinkley  ; 
an  AI%ator  (Alligator  misshsip^msli^  from  the  Mississippi, 
presented  by  Mr.  R.  M.  Middleton  ;  a  Greater  White-crested 
Cockatoo  {C'li-t/ua  tristaia)  from  the  .\loluccas,  deposited  ;  a 
Black-headctI  Caique  {Caica  mtlatu>ttphixli\  from  Demerara, 
purchased  ;  a  Cape  Anl  Bear  (Oryttefvpmt  caf^mit)  from  South 
Africa,  received  on  approval. 
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Barnakdn  Chmi.i.  — TIjc  following  ejshcnn  ris  of  this  comet 
for  (irccnwich  mulnieht  is  deduced  from  the  elUplical  elemeou 
of  Dr.  Derbeiich,  o?  StrMbuq;^  which  ■  nvolutkNi  of 

5i  yean 

H.P.D. 


•M4 
Not.  6 
8 

10 

la 

14 
16 
'  18 

33 


R.A. 
h.  m. 


Log.  distance  from 


33 


5  32 

-  10  28 

-  15  ao 

-  20  8 

-  24  5« 

-  29  30 

-  34  6 

-  38  3« 
M  43  7 


loi  27  8 
100  50-3 
100  13? 
99  Jft-S 
99  07 
98  25*3 

97  SO  I 
97  155 
96  4i*4 


o  ■<>  >4 1 
00147 
00253 
0035S 
0'0463 

0*0772 
ot>874 


Sun 
0*1985 

o'»54 
o'aiaa 
0*8191 

0*2359 


ivA  <l</tinittvc 
,  N.l'.b.  67  '2 


Thelheorctit.il  intctiMly  of  IiKht  on  Novcmltcr  6  is  O'^o.  and  on 
Novcmlicr  22,  c)  2|.  As  I.rcviou^ly  rtini»rke<l,  it  is  n  ry  (IcMr- 
tliat  ol.  crviii..ri,  this  coinit  f  >r  p  .silion  •.houl  l  In.-  con- 
tinii'-  l  .1'.  l.ia,;  -1.  ;  r  !■  Lalile,  that  ili  iiiciii  niulion  may  !m'  <iotc_r- 
iniiii  -l  with  irn-         isioii  to  iii.itilc  .1  (ru-.tworthy  f,liin.ite 

of  |i.i-,t  |>l.itutaiv  (KTliif bjtions  ;o  Ik:  ohlainrrl.  The  general 
rcs<  ii>lp|.nu  (•  of  the  rlctncnli  to  ih  .-I- of  the  short-period  comet 
of  l>c  Viio  in  1844  wtU  retider  »uch  an  iovettisatioii  one  of 
muih  interett. 

Thk  Novunn  MKTBORS.>-Thc  ewth  anivea  at  the  de- 
ending  node  of  the  lint  eenet  of  1866  oa  the  aftcnwxin  of 
'fhartday,  Novemhcr  13,  and  a  watch  may  U-  favoiirahly  iri>ti- 
tate«l  OB  the  nit;ht  of  that  <lay  for  nKtciirs  of  ilic  stream  which 
ai>|>ear«  to  lie  in  the  conK-t'->  in;':.  1  )|,|h, 
elements  i;ive  for  the  radiant  i«>in(,  K.A.  150  : 
(e(|uinoxof  i8'»<)) , 

TlIK   I.tCK   OIISKRVATO^  V.  CALIFORNIA. —The  foUowil«  is 

an  extract  of  a  letter  from  I'r  .f.  Ivlwar.l  S.  Ilolden,  Director  oTthe 
Washbuni  <  »bnetvat..ry.  Univerutf  of  WiKoniin,  dated  October 
17  -"1  havejii  t  I.  turned  fiom  the  Udc  Qhtemtory,  where 
I  have  mouiled  a  beautiful  meridian-circle  bf  Repsold  of  6 
(French)  inches  aperture.  It  ha<  north  and  s'lath  collimators  of 
the  wne  aperture,  and  it^  axb  is  a  telescope  of  2 '5  inches  apcr- 
lurr.  which  i«  viiiweil  liy  an  cast  («r  wtsi)  collimafor  for  con- 
trullini;  the  aiimuth,  Ac.  There  arc  two  circles,  i-.i.  h  .livulcd 
to  a>  onefixcil,  the  other  inovahle  l<y  a  \*hfcl  iiii.i  pinion,  >io 
that  it  i«  not  f'sfHtiii/  to  dcd  i  luiiii-  il,.-  i|;vi-i,.n  eriois  of  .any 
line*  except  those  for  cuh  l^  ami  ih-wc  2'  iiiu  s  lielon^jinf;  to 
4«le^;i<r.,  o"'  ip.iil.  r  he  room  is  douhle  tliroii^jhout.  a  wio^lin 
IniiLliii^'  .|ci  X  V<  fee!  insi  h-  .,f  a  stnicliire  in  iouvre  work.  which 
|{ives  a  I  i.r.iiii  ,:i  ,p.i,  r  ,,||  arinind  ;  ami  this  air  s]).ace  is 
c«innc.  I.  ,'  Willi  a  t.ill  vciihl.Uint;  |owi-r  which  enables  the  free 
cnculatioii  ol  air  to  In-  iii.iiiuainr.l.  It  .ippears  to  me  to  l>c  in 
all  K  v;  ,  Is  s.uisi  utory.  The  Lick  Observatory  now  needs  only 
r  to  he  oomplele,  and  tbejr  hope  for  this 

It  w  ill  u  lemeiiil  ci.  d  that  this  Obserratory  it  titnate  on  the 
tup  of  .Mount  llamiUun. 

^  VaRIABLK  STAH  in  the  OKIoN  Ntliui.A.—  Ihe  late  Prof. 
Hchmldt  fouml  that  the  ^lar  whivrh  he  tlistini^uishe-.  as  1' 
(lloivl  822  i-  l.iapiiiiov  y),  which  follows  <»()ri..nis  3-j  Js.,  and 
5'  to  the  s.uilh  of  It,  dls.ipi "  ir.  d  .it  miniiuimi  in  his  5  feet 
refrrtd  r,  and  at  maxinutin  n  ai  lu  d  ')-5  n.  On  April  3,  1S7S,  it 
w.is  cs'liii.ilc  I  I2"S,  e.jital  to  It<.;id  7S4,  jiut  Ui  foie  the  end  of 
the  luonih  It  ro  c  to  97,  Ihe  »lar  may  deserve  frequent 
ttltwivation. 


K-s 

|^»  \<<  inch 
witliin  ihti- 


|i  Ir  ict. 
•  ^  i-ars. ' 


C.FOi  iKA  PHICA  I.  XO  Tl  S 

"Xnv.  Key.  Fram  is  A.  Allen  ha  -  i--in  d  a  rc[iiinl  of  the  |>a|>er 
read  liy  hini  a!  the  I  i"<-  1  .;i,;rcss  of  Ainericain-Is  in  dipen- 
hak;eri  on  rolviicM.in  an'i  |iii'i<  s.  I'hr  Ntiii"-ndiiii»  ('ycl<>|H-an 
moiiuineut pill'  .ims,  Iciraci's,  walls,  colossal  statues,  scat- 
lere.1  .0,  t  llic  sv  >  rh  Sea  I  d.uid-  arc  ^raphu  ally  ■les^rill•  d.  and 
liUardi  d  as  (unmn';  a  cminci  tirij;  link  iK-lwren  the  111.  u  nl 
I  ivdi-.i'  i  11    .  il    \si.i  and  Amerrca.     The  thc-iry  is  thai  Ani.nca 

was  IK  iiiily  J  plrd  tiv  two  streams  of  mi^^rit.  >n  lH'm  Asia— a 

noi.iad  Moll.;., he,  |>roci-<<<|tn^  directly  liy  the  >trai!5  of  Ilchnnj;, 
and  n..v»  f  |.irsenle>l  l»y  the  .Apaches,  Uto,  C'oinanchcs,  and 
oih.  I  wil.|  iiih.  s  of  ('alifitrnia,  Oregon,  Colorado,  Ac.  ;  and  a 
sftni  indise.1,  pioci-.- Iin^  frriin  Further  India  and  China  acro«» 
the  islands  of  the  I'acilic  IHcan  to  Mexico,  Central  America, 


the  archipelagoei  these  peoples 
irwtaenoe  ia  Utcraoesia,  Hawaii,  Tahiliw  * 
Idand.  the 


and  Peru.   On  their  way  i 

left  tracts  of  their  i 

especially  Easter  Idand.  the  laat-tuuned  distant  only  come  ^6oo 

miles  from  the  mainland  of  South  .America.  The  r^'sembUnct* 
between  these  monuments  and  those  of  Peru  and  Mexico 
arc  dwelt  iif-^in,  and  ihf-y  .ifc  further  coinpa'r:-)  wirh  thcise 
of  Java  (Boro-Boro),  C  -ami^oiLi  (.Anj^korA'al-.l  1.  Jtid  others 
in  Southern  Asia.  The  theory,  wh:ch  is  r"!  altoj;cthcr 
novel,  is  supported  by  orhcr  argimunis  liasrd  on  C'lO- 
sidcrations  of  iru  (i  i'jns,  usaj;c>,  religions,  La:i^uaj^i--.  and  the 
like,  I'rought  tofjethcr  from  v.irious  sojices  not  .ilw.iv'  nf  t 
trustworthy  character.  It  is  suggested  (hat  '.he  (-"hinc-c  tradiliun 
of  the  discovery  of  Fusang  by  the  monk  Iloen-Shin  niny  not  \ik 
altogether  an  idle  tale.  Allusion  is  made  to  .Sch'Kilcraft's 
exploded  legend  of  Hiawatha ;  and  some  more  than  doubtful 
authorities  are  lefelied  to  in  pnx>f  of  the  afiiniiies  between  the 
American  languages  and  those  of  Ja]<an,  North- East  Sibeiin, 
and  Indo-China.  Nevertheless  if  not  alwap critical,  the  pe|icr 
is  learned  and  lucid,  and  worth  repiiatiog,  if  only  for  the  gMSC 
numWr  of  data  here  brooght  together  as  bearing  directly  or 
indircc'.ly  on  the  [  omt  at  issue. 

Herr  vo\  Haarut  contrilHitcs  an  instructive  memoir  to  the 
last  nunit)cr  of  the  PrMttdingt  of  the  Vienna  Geographical 
Society  on  the  services  rendered  to  the  progress  of  the  geo- 
graphical sdenccs  by  the  AiutrLin  navT.  .A  brief  hiiioncal 
survey  is  given  of  the  famous  Novara  K\|H.diiiun  round  the 
world  (1857-59);  of  the  sur>-cy  of  the  .Adriatic  coast  land*  l>y 
Capt.  T.  Killer  (1871) ;  the  iiiBiiltaiieoas  determination  of  the 
magnetic  relations  in  the  same  waters  by  Lnnt.  J.  SdldUnder ; 
the  expedition  of  the  fHeirick  and  Dtium  to  the  East  Aiintic 
seaboard  (186S) ;  the  leoond  voyage  of  the  Ihmnt  to  Asia  nad 
South  America  (l874'76);  the  cucnmaavigation  of  Borneo  jby 
CapL  T.  F.  von  Oesteneicber }  the  drcunnavigation  of  Africa 
bv  the /Ai(ritifiMi^  ai)d/^AMrA  (1874-75)  :  'he  voy.Agcs  of  the 
evla  to  Tan  Mayen  and  the  Arctic  (k..aii  (1882  831;  Wcy- 
precht's  <Iiscovery  of  Fran/  Inscf  Land,  .Vr.  Thr  nu  tnoir  con- 
cludes with  a  brief  reference  to  the  expcii.ti' ms  n  iw  111  progress 
or  promisc<l  in  the  near  future,  such  as  that  of  the  Sauia 
to  Australasia  (1884-86);  of  the  .Inrora  to  South  America 
(1884-851  ;  of  the  //.vV.'/./wj' 10  the  West  African  Seaboard* and 
of  the  J-'runU.i'fr^  to  the  Indian  Ocean. 

Tlis  same  periodical  contains  the  first  part  of  what  proeaitef 
to  be  a  very  valnable  oootribution  to  the  physiography  of  Can* 
casia.    Miiich  usefid  information  u  here  brought  together  from 

the  latest  sources  regarding  the  orography,  river  systems,  ad- 
ministrative divisions,  and  statistics  of  that  region.  The  present 
ana  ()f  the  northern  -.iliMn  (Cis.t '.hil  isia)  is  given  at  4037 
(Icrnian  geographical  sijuarc  miles,  of  the  southern  (Trans- 
Caucuia),  4400 ;  total,  8437,  Or  2740  more  than  that  of  tbo 

Uriltsh  isles. 

To  this  jounial  F.  Hlumcntritt  also  sends  an  account  of  the 
little-known  Negrito  tribes  of  the  district  of  Principe  in  the 
Island  of  Luzon,  Philippine  Archipelago.  These  aliorigines, 
collectively  known  as  Atas  (Aetas),  and  showing  diitinot  physical 
resenibhinces  to  the  non-Malay  wild  tribes  of  Malacca,  areueiag 
gradually  evangelised  by  the  Spanish  misrionaries  stationed  at 
Baler.  Iteimned  in  between  the  seml-chrilised  Togalas  and  the 
fierce  Ilongotci,  both  of  mixcil  Malay  stock  and  cpc«cll«  they 
have  already  been  Ur|;ciy  aOectcd  by  MaUiy  tefluences.  But 
although  their  language  contains  numerous  T.igala  words,  ex- 
jit  .  ssions,  and  even  grammatical  forms,  its  fundamentally  distinct 
character  h.as  Keen  clearly  determine  1.  Koi  ;hc  pur|i-.se  of  com- 
parison usefid  vocabularies  of  about  150  words  arc  appended  in 
live  languages:  Spanish.  Tagala,  Nc^r;:,  .f  Man .  i!es  (BataaaJ, 
Negrito  of  Zambalcs,  and  Negrito  of  miei  (I'rincipe). 

.At  the  opening  meeting  of  the  Royal  Ge«igraphieal  S«Kiety 
on  Monday,  Mr.  Joseph  'fhomson  gave  an  ejorpienf  and  higU/ 
intei  i  st  ini^:  at<  •  nint  of  his  recent  explorations  in  the  countiy  01  iht 
Masai,  itoih  the  country  and  the  fieople  are  of  the  greatest 
interest  to  science,  and,  as  was  shown  last  week,  Mr.  Thmnsoa's 
boi  anical  collccl  ions  are  ilecidedly  novel.  One  or  twn  xoohigical 
novelties  he  has  also  obtained,  and  we  shall  be  clad  to  have  the 
dcUiled  account  of  his  discoveries,  which  will  a|>pear  in  his 
forthcoming  work. 


AngU-Nm  Ztid*nd.r  an.: 
Forbes,  F.K.Ci.S.,  is  on 


It  ajipcriis  Irniii  tin 
Timt,  lliai  Ml.  II  it. 

tific  c\j>c<lition  the  view  of  exploring 

xoulugy  of  the  .Mount  Owen  Stanley  Mountains 
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tral  lanLT'-  "f  the  c.i-itcrn  peninsula  of  New  (Jiiiru-i  Mr 
Forbes  iias  Ixicn  all  )wcil  40a,'.  by  the  Hritish  A-^ucLuion  am! 
350/.  by  the  Royal  Co.ijir.aphical  Socit  ty  towards  the  rvpun^j  of 
the  expcdtlion.  The  jany  will  sUrt  early  in  I>cccml)t  r,  thmgh 
it  is  not  expected  to  get  into  active  working  l)cforc  May  next,  in 
consequence  «rf  the  nocfssity  for  procuring  tr\isty  carriers  from 
the  MulucCtS.  Mr.  1  i>  will  hrcak  his  journey  at  Batavia, 
in  order  to  proceed  lo  Amlwyna,  where  he  hope*  to  find  his 
men.  He  will  then  return  to  Uatavia,  ami  »ail  for  ThiBfsday 
lahad,  proceedtqg  ibcncc  to  Port  Moiestw.  He  proposes  to 
•MeaduecottfwaroBeortberivtniriiidiBoirftoni  the  moun- 
taiw  to  Redscar  B^.  SiMMid  tke  MtiVM  pnm  friendly  and 
tbe  (bod -supplies  wificleal.  Mr  Forbes  dee*  sot  despair  of 
reaching  the  other  coa^t  of  the  peninsula  ;  but  in  aa*  Ctae  the 
exploration  of  the  Mount  Owen  Stanley  Range  would  be  of  itietf 
a  satisfactor)'  achievement.  The  mountain  travelling  is dccbucd 
to  be  dangerous  to  any  but  very  experienced  travellers. 

News  has  reached  St.  Petersburg  from  Col.  PrjcvaNky,  the 
iailebtigaidc  explorer  in  ThitK-l.  whose  t-xpalition  appears  to 
ba  distbiguishing  itself  in  feat'«  of  arms  .is  well  as  discoveries  of 
sdenee.  A  telegram  vi&  Kiatcha,  dated  August  30,  says:— 
"The  diiScalt  task  of  the  expeditioii  bos  been  suocetsfttUy 
aeoomplished.  Duii^  the  three  summer  months  we  traversed 
looo  vent*  of  North-ustem  Tbihet.  We  first  dcaceDded  from 
ZaIdMB,  400  venu  Math,  over  the  foorae*  of  tbe  YeUow  River 
to  the  Blue  River,  which  it  was  fouiH  impowihie  to  erott,  and 
then  we  explored  the  fame  lakes  in  the  upper  course  of  the 
Yellow  River.  One  lake  w.-<s  nnmc<i  •  Russian,*  another 
'  l-.xpcilili.in  '  Lake.  Their  h(  i;_^l!t  w.i.  13,503  feet,  the  sur- 
niun  iiriK  i  Munlry  in-iiij;  .i  mounl  un  plateau  lOOO  feci  higher. 
Along  till-  !;iui'  \\\\'-:  a  m'mnlai'iou-,  but  w.wxllcss  aiul 
Alpine  ei)uiilr)  .  I  he  cUiiiale  of  the  localilie-.  ]>a^so  1  ihrough 
was  terrible.  The  wli'.le  i>f  the  sutumci  wa-  cuM,  wilh  rain 
and  snow  ;  at  the  eml  of  M.iy  iheie  wa.  sharp  frost,  in  July  we 
b.i'l  ^iiovvstiirnis  like  those  of  winter,  «hii<;  the  amount  of 
alluviun)  de|«)siictl  I'y  4t>ulh  we-.tern  iiionsonns  fnun  the  Imlian 
Ocean  is  so  great  that  in  summer  Norther  11  1  In' h  ;  :-.  converted 
into  an  almost  continuous  marsh.  Wild  animiLs  ami  tish  are 
abundant,  the  birds  .nnd  flora  {loor,  but  oiigin.il.  The  Tantjuis 
live  on  the  Hlnr  Kivcr,  and  near  the  lakes  of  the  Yellow  River. 
Here  we  were  twice  aitauked  bjrabont  jcm  mounted  marauders, 
•nd  tbe  heroic  con<luct  uf  my  companions,  anned  with  Berdan 
files,  saved  the  expedition.  \Vc  soon  reinilsed  the  first  attack 
on  Inly  35,  and  subsequently  destroyed  the  Tingut  camp  A 
wedc  later  a  (iresh  pamr  from  another  Tangut  tribe  attacked  us. 
For  two  hours  on  the  Molu  of  the  Ydlow  River  we  repeUed  the 
momtted  brigands  vrith  repeated  volleys  flrom  our  nfles ;  and 
when  we  took  the  offensive  the  Tanguts  retreated  behind  the 
knolls,  and  in  turn  Wgan  volley- firing.  We  Were  moat  fortunate, 
all  coming  off  safe  and  soan>l,  on^  two  of  our  honcs  being 
wounded,  while  forty  of  the  brigands  were  killed  and  wounded 
in  the  inv  >  encounters.  \Vc  now  go  to  Western  Zaidam.  We 
shall  es'ahli,h  a  dejiot  at  llast,  and  during  the  winter  explore 
the  iurrouniling  localities." 

Dr.  (luRHARD  RuHtrs  leaves  for  the  \Ve«l  Co.-islof  Africa  by 
one  of  the  (icmian  war-ships  under  .\dmiral  Knorr,  and  has  l)een 
intrustel  with  a  special  missiuo  by  the  German  Givemnient. 

C.^PT.  Hi  cKf  R  and  some  other  Belgian  oflicers  are  about  to 
proceeil  to  /,u«/iVar.  ihence  to  start  for  Lake  Tanganyika.  They 
intend  to  cross  this  lake,  and  to  fiiind  a  st.ition  on  its  w^'stcrn 
.shore.  Thus  the  line  of  st.\iii>:i-.  i.  oss  Africa,  which  the  Inter- 
national .Vfiican  Society  h.is  plHtiufd,  uill  he  coinplete-1.  On 
the  exstern  side  nf  I..ike  Tanganyika,  between  tin-,  and  tbe  sca- 
coftst.  there  are  f  >ur  st.itiuns  :  Kondoa,  in  Usagara  ;  I'aljura,  in 
L'nyanycml»e  ;  Kakoma,  m  L  gandi  ;  and  Karema,  on  the  shurc 
of  the  lake.  On  the  western  side  there  are  over  lifiy  stations 
between  the  lake  and  the  Atlantic. 

Tut  subject  of  trade-routes  into  South- Western  China  Is  now 
engaging  attentido  in  France,  and  has  caused  much  discussion 
to  the  periodical  press.  The  various  methods  of  reaching  .Sze- 
chuaa  and  Yunnan  wliidi  have  from  lime  to  tfane  been  suggested 
bjr  explorers  are  diimisted  ia  their  turn  as  impracticable.  From 
the  Kide  of  India  we  have  tbe  Btdimaputra,  which  ia  navigable 
almost  to  the  Chinese  froMier,  and  the  Irrawaddy  via  Bahmo. 
These  arc  de~eritK.-d  .xsuneless  on  account  of  the  owtacles  offered 
by  lof'.y  and  almost  imp.^ssable  ran^^cs  of  mouniains ;  the  Meinam 
fpsni  Ilinkok  would  only  lan<l  in  the  Shan  States  ;  the  Meikoi^, 
lhrouj;li  C-oiib.jdi.l,  w.a's  tried  1-v  I..l:;i.:e,  but  u,>v  f.  niiid  quite 


cataracts.  In  China  we  have  the  Sikiang — which  offers  W 
almost  St  I  . light  line  from  Canton  into  Southern  China,  and 
was  fnllr.wed  by  Mr.  CoI'|i:hnin  in  his  recent  attempt  to 
cross  through  the  Shan  States  into  Bntiih  Hurm.Ah — and  the 
V.ang-tsze-kiang,  but  both  of  these  roulc^,  according  to  French 
writers,  .are  closed  to  lra<le  by  Chinese  hostility  Thus  every 
possible  r..ule  has  Wen  tric<l  and  fouml  wanting,  with  one 
exception,  viz.  that  by  the  Songk^.i  or  Ketl  Kiver  of  Tonquin, 
By  means  of  this  new  iio^scssion  of  1-  i.uilc  ilu-  uade  of  the  two 
great  provinces  of  South- Western  China,  say  the  I'rench  writers, 
can  l>c  tapped,  and  in  no  other  way.  Their  wealth,  it  is  said, 
will  be  poured  down  the  v.illey  of  the  Red  Kivci  into  the  hands 
of  tbe  French  traders  at  Hanoi  and  Haiphong.  W  ith  regard  to 
routes  mentioned  only  to  be  dismissed  as  impossible,  nothing 
need  be  mid  here.  Thdr  merits  and  defectt  may  be  found 
described  in  •  More  of  Eag^  works  by  explorers  on  the  spot ; 
but  so  fiir  as  rtie  Red  River  is  oODCemed,  no  proposition  either 
way  can  be  laid  down  with  safety.  Beyond  Hanoi  it  u 
known,  an  !  its  upper  waters  above  Honghoa  are  «*™"*J'[*°"X 
unknown  to  Kuropeans.  But  one  Frenchman  has  *ver Mcenaea 
or  descended  the  river,  and  when  M.  DupuismadehfacOBrtfeoBt 
j(.-.irn.-v-  111  .re  than  ten  y--ars  .ago,  he  did  so  undeir  drCUinstUK^ 
which  rendered  ge.>j;r:ipliical  observation  impossible.  AH  that 
M.  Dilplli^  can  s.iy  land  European  knowledge  is  confined  to  his 
inforiiiati.m)  is  that  with  .an  csc(jrt,  and  with  Chinese  passports, 
he  w.is  able  to  come  down  the  river  in  .i  sm:iU  junk,  and  tO 
.ascend  it  .a-ain  wilh  several  junks  laden  witli  arms  and  anun- 
nitirm.  Kvcn  at  the  jirescnt  moment  the  whole  river  ftOin 
Honijhoa  to  Uokai  on  the  Chinese  frontier  is  in  the  hands  ot 
the  black  FLags.  Moreover  it  has  been  state-l  that  atter  leaving 
the  Red  River  the  route  would  have  to  cross  a  Infty  mountain 
range,  and  pa-ss  through  the  most  desolate  ui^im  in  \  unnan. 
The  river  may  offer  an  excellent  trade  route  ;  but  in  the  present 
state  of  our  geographical  knowledge  of  Upper  1  onquin  all  that 
can  be  said  with  certainty  is  that  nobody  knows  whether  it  is  so 
or  not.  Happily  the  Fiendi  lose  no  time  ia  thoroughly  studying 
tiic  countries  which  they  occui^,  and  as  soon  as  a  state  of  peace 
has  been  reached  in  Indo-China  we  shall  be  in  a  position  to 
•Iccide  the  qoettioD  s  mitil  then  anything  written  about  the  navi- 
gation of  tl»  Red  River  above  Honghoa  u  mere  speculation, 
and  valueless  for  practical  inir|iuses. 

The  last  numJ»cr  of  the  iT^itia  of  the  Russian  Gcoi;raphical 
Society  contains  three  interesting  p.iiieri  by  M.  I>.  Ivanotl  on 
the  I'amir,  embodying  the  results  of  the  last  years  expe.lition, 
and  giving  a  lively  summary  of  our  present  knowledge  a,  to  this 
very  inteieiting  r^ion.  A  E.  Regel  contributes  to  the  s.amc 
number  •  note  on  his  journey  to  the  Sbugnan  ;  A.  Wy-'ieslav- 

tsefr  describes  tbe  burial  customs  of  the  Tchuv.ashos ;  and  v.  \. 
I'utyatin  coolributeaa  note  on  the  pottery  of  the  Stone  Age.  l  he 
same  issue  coalman  moreover,  accounts  of  the  geodetical  and 
cartographical  work  done  fa  1883  by  '^e  military  top  >graphen 
and  by  Uie  HydfOgraphical  Department,  and  several  notes. 


NATURAL  SCIENCE  IN  SCHOOLS' 

HOWEVER  folly  it  may  be  admittcsd  by  -.h.  \\y.\\  it  is 
important,  nay  ettential,  that  all  nKm)H:rs  of  the  com- 
munity, whatever  their  station  or  occupation,  should  during  their 
sch  I  of  career  receive  some  instruction  in  the  elcroeots  of  natural 
science,  the  general  public  have  not  as  yet  had  bnx^t  home  to 
Iheni  with  sulTicient  cK  .irness  that,  just  as  a  knowledge  of  for^ 
lan^iuiges  is  essential  to  all  who  arc  brought  into  intercomse  WttD 
foreigners,  so  in  like  ni.anner  is  a  correct  knowledge  of  tl» 
elements  of  natural  s,  i.-nee  of  direct  practical  value  tO  all  ^^Jj^T 
daily  intercourvj  wiiii  Nfnrc,  .ip,ir;  t'rom  the  jileasurc  wWch 
such  knowledge  all  ml-.  In  fact.  ju(lj;ed  from  a  purely  UlilltanaB 
stand|Kiiiil,  the  .nlvant.ij^c:.  to  iKiderivid  li  .m  even  the  most 
elementary  .acquaintance  with  what  rn.iy  1"  t.  rnud  the  science 
of  daily  life  are  so  m.anifold  tha',  if  on  -  n  i  l  t  1  by  the  pubUc, 
the  claims  of  science  to  a  place  in  the  ordinary  school  couise 
must  meet  with  nnivenal  recognition.    To  quote  Huxley  - : 

•  "  On  the  TeacWns  of  N.wnnJ  Scienct  as  .t  Part  of  the  Ordinary  School 
Course,  anJ  on  the  Metho<l  of  Ttachitis  Clamisiry  in  the  Introductory 
Coune  in  Science  CUs«!s,  .SlIlwIs  an.l  t\.llt<r-.'-  Riper  read  at  the  Mtt- 
c.itmtial  Confrrcnce  of  ihe  liitcrn.nu.n.-il  llc.ilth  KxhibitiDii  by  HgWy  P» 
Armstrong,  I'li.D  ,  K.K.S.,  SccC'.S.,  Piofcssot  ofCheinistr)- in  itieFiBlBorir 
Technical  College  .  , . 

'  Tlitj  writer's  "  lairixluctory "  to  Macnillan's  Science  Primeni,  ami  l»» 
■•  Physiography;  an  InUoduaton  to  the  Study  of  Natui*,"  •>>«»»»  J* 
stu  iietS^  all  who  wMi  to  know  what  sdcnoe  is  and  hmr  h  iheuM  fa* 
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»■.•..«.•»  uyl  v/srv^fjtA  -A  Xirsr*.  We  cx.'cbi-^  a>4«ed,  lan 
>jr^  tff'Ai     z^ym      'i^Mtsi  of  »  s:ii^  le  ^xbA 

!«,  Mil  If*—,  ng  s»  afc  OCT  eye*  ja4  rcxvminc 

y/v«T«:  ««  cuHMC  a5'.r:  to  be  «aaspi=>:ed  wiih  :he  ftiada- 

U«»  of  heal'ir.;  bet  we  ew  i«==:n'<f 
#ry,<»,*  '^'r  of  Nvsre  u  tbe  juile  of  ^nsacH  ojnfizci," 
**i',r.  .T. .  >•  f>e  i^iart*!  to  rtJvder  ocr  JT*:«n  of  e>li:tartioo  aa 
;^^.,.ri-  .r.  a-.i  •.r-ly  i  — ptt-l  lo'the  cvUcncie^  "f  prac- 
•,'  it  il'.'.  I  .-^  iV-r.a.«:  ei  -i-  -,.r>  a:  r^-ir  ilrcady  Kj\c  grasjied 
•Ka  ,r  ,  I'l'-ir"-  ',f  y.r.h  ira  .hin^.  in-i  nn  ier  the  cr  ^  'li^™***** 
•■'/.I.-,  ..  .        h  'h--'  I  arii'^-.^rc  1=  taoirb*.  m  ^-.rU"  <^^hoO^ ; 

,-  ...  -r,  ■,  .  1  •:  -r  <-re  1  something  a'>c;n  to  the  dome*MC 
»"/».',:.,/  .n  -irU'  v:h  .^  .U  wil!  find  a  ptaee  in  N-ys"  -^chooU. 

I',         n/iW  to  t;,!-  firi^:  :.ra:ion  of  the  mvic  cl'  tc.ic'nii^  my 
*/wfi  ,iiti;frt  in  -.c-.'-rice  tla^iioi.  such  a^.  thr-^c  ho!  i  uivicr 

3  of  (lie  ^..l<•.^cc  and  Art  lK[artm. nt,  an.l  in  the 

iri'fr!  1  t  <ry  <:'(iirs.»;  for  -.lu'lents  in  science  sthn. ,N  an  I  college* 
•  r;  .  iliy.  In  ilijil  first  with  the  former.  Ins]-c-Lti' m  of  the 
1.  for  the  elementary  stage,  together  with  the  -tu  lv  of  the 
1  r,aii,iiiaiion  |.ai.er%  of  the  past  few  yean,  will  sh -w  tti.^t  the 
I  tiiflrni  i*  mainly  rc<|uired  to  have  an  elementan*  knowlc  ige  of 
tlir  nirih'HN  of  |)re|iaring,  and  of  the  properties  of,  the  commoner 
»  >H  mrtttllU  cIcmcntH  and  their  chief  compounds.  Tbere  is  thus 
pia>  til  wily  no  diMinction  to  be  drawn  between  the  knowledge  re- 
iiuirrit  wf  aiiulenlK  under  the  Science  ami  Art  Department,  and  of 
ili'»*r  who  are  nukinK  the  ttady  of  chemistry  the  husinesn  of  their 
livr».  Hut  aurelv  h  it  not  thefuoctioo  of  the  Science  and  Art  De- 
pmimrnl  la  imin  un  diemiMs,  and  I  am  latbfied  that  it  is  neither 
ilii-lr  drviie  nor  their  intention  to  do  M ;  their  ofajeot  uodoubtedly 
li  III  I'liKiiiMi^e  the  teaching  ofchemiatry  as  a  means  of  cultintiog 
1 1(1. nil  r.iciiltu-%  and  in  order  that  the  fundamental  lawsof  dMKiis* 
ii>  limy  W  imdiiriiooil  and  their  comtnoner  applications  realised. 
Il  K  mil  clilliciili  to  unilcr--tand  how  the  system  h.\s  jjrown  up 
mill  why  ii  it  mninlninol  ;  I  not  believe  it  is  liccaiisc  the  Depart- 
111,  III  iniiHiili  i  i(  .t  s.itiil.utiiry  one  ;  lint  tlioy  know  full  well  that 
,1  l.i  iiri  »\»iriii  \\  not  yet  ilrvrli ijiei),  an  l  ih.it  il  «  .iii1ii  hs  unwi«e 
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tf.iihri^.  With  .ill  lii  lcrencc,  however,  1  venture 
|ii.%;i.iinme  h.•^^  l>een  drawn  up  loo  much  fr  >m 


III  1 1<,|  Il  V  I >i  till' 

III  ii  l.l  iliiii  ill 

llu-  iiiiiiil  III  virv*  ol  itu'  ■.pciiiilist,  ami  th.it  loo  little  attention 
II  I.  I'll  II  ilrv.iii>l  t.>  It  lii'iii  the  (Kiint  of  vii.w  nf  tin-  eilucition 
ili^i  1  111-  i  iMiiNC  I  ftin  iiulinetl  to  aihoc.ite  would  be  of  a  more 
.III,  ,  iK  iiM  hil  t  li.ii.icti  r.  riu-re  iv  nn  ic.i^on  whv  in  the  bcgin- 
iiin,;  lUii  iinnii  vli.ml,!  In- iKiilineil  to  the  non-mctal>,  e->pccially 
«llii-il  I .  « I  on  .'I  I  11.'  mi  l  (K  enter  vi  l.in^ely  into  daily  u>e  :  atld 
iii..\iilr.l  th.it  II  iiivmUc  no  laciilice  of  the  tmp^unitic>  ofvlcve* 

I  |..ii.:  illl  i.i.<due«  lahii'h  it  iao«f  speoJd  ol»iect  lo  cultivate  bjr 
(lit-  »iii.W  ol  ili.  iMi'.irv,  ihetr  i«  no  reaum  a^ain^t.  Imt  every 

II  i»«>n  l»<i,  XI  I. « i.n,;  ■.ul-i.s.tv  of  every  d.iy  JinjxuMnce  rathcrthao 
«iiiU  »«  Alt.sfvlhot  >>u!»ul»>  our  onlm.»rT  c\|vr...-nce,  «ach,  (bf 
^\tiiii<l«'.  •«  thi?  i«\itb-.  ol  nunyon :  even  ch'.une,  ctcept  in 
t\S(it>ii  it>  i»imivMt  xili,  mii;hl  W  «.»m;fx»l  fcoa  «{<cial  itudj. 
I |"vt.-io.>\  .ik>.itKi«.<4i  Ks*e>e« «ivc4Mt.«iI  aor^wlc  and  ocgamc 
»»i.  -III.,!*  «.*i,»  ttl  !v  a!ii\ii-thei  |H»t  **»tle  asi  fitr;  r.teo.  and  the 

>u,iii»  iM  iV  \S'«M»ti»  I't  thf  vatUxi  cs.vi>;vv>n  u  ui:ri>daee^ 
U  %  »vi»  ».«iix         IM  »Mxl»'i  that  the  i*Vrt»jia:^nA      .^".tul  wd 
I  It  '.I,  H>  ^  t,     IK  lu'ttei  vvnxttUvA-.Nia.    ^.^  -  v-  -.he  barest 
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ditioclfao  betwen  dements  veA  oorapouiids ;  llie  fondatneotal 
law*  which  rcsnlue  tbe  IbnaMtoii  of  cotBpoaiMtt  «iui  tfaedicroieal 
•ction  tX  bodies  tipm  one  uaothcr  (i.^.  the  nature  of  «o-called 
chemJcal  chwee) ;  the  chemical  properties  of  the  metals  in 

ordinar)'  iisi:,  with  special  reference  to  their  uses  and  the  action 
iH>on  them  of  air,  water,  &c. ;  the  coropoiilion  of  natural  waters  ; 
the  dislinction  twtwccn  fat<i,  carbohydrates  and  albuniindiis  sub- 
stances in  so  far  as  i<  e«cntia!  to  the  iinderstandinsr  of  the  relative 
xnlwcs  of  d; llr  1  rtil  r  >Mi  I  -  .111  !  rr- j  ■ir:i:ii in  and  gr«)wtfi  111  animals 
nn<!  plants  (outline^,  ol^  the  chemistry  of  animal  nnrl  plant  life,  in 
fact  I  :  ti  c  itAture  of  the  proeessas M  lmn«ntMioni  poircfiiction, 

■RVtil  ilcciy. 

The  instruction  in  ilu--'-  mbico  should  in  all  casex  oc  i»a 
partc>l  by  mean'; '-f  oliicct-lcss  ins  and  tMlonril  c!.'«i^r<t ;  IrrHircs 
pure  and  simpli-  ^hlil•.i(l,  as  far  as  posMbk-.  Ix-  amjicIc  i.  The 
students  *houl<i  by  themselves  go  through  a  nnmlter  of  practical 
exercises  on  the  various  tubjcctt.  I  would  abolish  the  teaching 
of  tables  for  the  detection  01  ttmple  talis,  the  leaching  of  analy- 
sis as  at  jucscnl  ooodncted  heiot;.  t  believe,  in  most  cases  of 
very  tittle  if  any  use  except  as  enabling  teachers  to  cam  gimots. 

ill  Ichooh  and  coll^as  in  which  chemistry  is  Uivght  as  a 
science,  anil  ostensibly  with  the  object  of  training  young  |>eople 
to  be  chemists,  it  U  the  almost  invariable  practice  that  the 
•tadent  first  devotes  mote  or  les<  time  to  tbe  preparation  of  the 
Mmmoner  gaaci,  sad  then  [jifoceeds  to  ttndv  qualitative  analysis  ; 
quaniitativo  detennfautionsm  nmdeoalyaaTittgthe  Inter  period 
of  the  courte.  I  believe  tint  the  system  has  two  great  Craits :  it 
i»  loo  merhnnical,  and  does  not  sufficiently  :!ev«op  the  fncnlty 
of  reasonint;  from  observation  ;  and  actual  practice  in  measure- 
ment is  inlroduceil  far  too  late  in  the  coarse.  It  is  of  great  im- 
portance that  the  meaning  of  the  terms  eauivalent,  atomic 
Hoi,;lit,  tii'iln  iii.ir  n.■ci^;ll(,  s)u>ulii  !j<;  iboroughly  |;ra«pc<l  at  an 
c.irlv  st.i'^c-.  l>;it  .ici' iiilint;  lu  my  oxjurieiice  this  is  very  rarely 
the  case  ;  thfir  is  no  smli  ililTurulty,  however,  if  the  hrjjinner  is 
taught  to  makt'  i  (V  sv  di  icrniin.Tiion^  liitnsrlf  <>f  irjuiv.iJcnls,  &c., 
as  he  very  well  n\.\y  ln\  It  is  ni>;  nctoss.iry  lu  re  to  enter  into 
a  more  dctaik-<l  cntici-.iii,  Nni  I  [ircijMcc  iixtci  l  i<i  ^ive  a  brief 
description  of  a  moilii-( rri  .n  of  iln-  rxi^iin^  sy-icm  wliiih  in  my 
handi,  in  the  course  of  aliout  four  vears'  experience,  has  fur- 
nished most  encouraging  results  askd  whicb  I  Venture  to  think 
is  worthy  of  an  extended  trial. 

Instead  of  merely  preparing  a  variety  of  gases,  the  student  is 
rcijuired  to  solve  a  ntuulicr  of  problems  experinicntally  :  to 
determine,  for  examplet  the  compositi  ^rj  vl  m  :uid  of  water; 
and  the  idea  of  men  urement  is  intioduced  from  the  s'cin' 
begbining.  as  the  determination  is  tnadc  quantitatively  as  well 
■ft  qnaiitativcly.  Kacli  ^^tudent  receives  n  pitper  of  instructions 
— t«ru  of  which  are  printed  M  an  •ppendiz  to  this  pa])er— which 
ate  advisedly  made  a»  bare  as  posnole  to  «■  to  lead  him  to  find 
out  for  himsdf,  or  inquire,  how  to  set  to  work ;  and  he  id  par- 
Hoitacly  dimcted  that,  having  made  an  cqiaitetant»  he  is  to  eater 
ia  Us  notebook  «a  aecowit  of  what  he  has  done  aad  of  the 
result,  and  that  he  is  then  and  there  to  ask  hJauelf  what  bearing 
the  remit  has  upon  the  particular  problem  under  consideration, 
and,  having  done  so,  he  i«  to  write  down  his  conclusion.  He  is 
thus  at  unc«  leil  to  consider  what  each  experiment  teaches  :  in 
otlwt  «iirii>,  til  ri-n^'iM  fiuiii  olisrrvation.  Ajarl  from  the 
nii  tit.il  ixiicl-r  wh.ich  tl.is  .ystcni  a/iords,  if  the  writing  out  of 
the  ii'-.tLs  1-0  i'i>i|i>jrly  Mi|M.'tvisc<i,  the  literary  exerdte  which  it 
al-u  n'liTiis  i-s  id  no  nic.ia  v.-ilue. 

Ill  illii!.tration,  I  may  here  very  briefly  d cm: ril.e  the  mann<  1 
of  w 'rking  •-(!(  the  second  problem  in  the  ciuii>e.  The  problem 
biiuL;  III  I' It nniriL-  the  coin|X)siiion  of  water,  the  student 
rccei»e5  the  instruction  :  1.  Pass  steam  over  reddiot  iron  brads, 
collect  the  cscjpin^  gas,  nml  :iiiply  a  light  to  it.  (N.l!.  'I  he 
gas  thus  pruduce<l  is  called  hytlrogen.)  He  is  provided  with  a 
Tery  simple  apparatus,  consisting  of  a  small  gla-s  flask  contain- 
ing water,  joined  by  a  narrow  bent  glass  tu1>e  to  an  iron  lube 
(wout  9  inches  long  and  i  to  ]  inch  wide)  in  which  the  bratls 
are  pLnccd,  a  long  ^  tube  suitably  bent  for  the  delivery  of  the 
gas  being  .attached  ii  >  ilic  other  end  of  the  iron  tul)C.  Master 
of  Paris  is  used  instead  of  corks  to  make  the  connections  with 
the  iion  tube.  The  Iron  tube  is  supporteil  over  a  burner,  and 
heated  lo  rodnese ;  tbe  water  in  the  flask  is  then  heated  to 
boilli^  and  the  steam  tbtis  geaeratcd  is  passed  over  the  brads : 
tbe  csoiinng  gu  ia  collected  over  water  ia  th*  usual  manner. 
Havif^  made  this  experiment,  and  observed  that,  on  passing 
steam  over  red-hot  iroOi  tbe  ns  hydrogen  is  protUiceil,  the 
student  proceeds  to  coo^der  the  hearit^  of  this  observation. 
The  bydng^  moat  obvionily  be  dcfived  eilbtf  fr<^  water 


or  from  the  ii«n»  if  not  from  both.  Those  who  already  know 
that  inm  is  iran»  co  to  speak,  at  once  iofier  that  the  hydrogen  is 
derived  from  tbe  water  :^  it  is,  however,  pointed  out  that,  even  if 
it  be  known  that  iron  is  a  simple  substance,  this  observation 
taken  alone  does  not  prove  that  nydrogcti  is  contained  in  water. 

2.  The  student  next  learns  to  prepare  hydrogen  by  the  or<lin- 
ary  method  of  dissolving  zinc  in  diluted  sulphuric  acid,  and 
makes  a  few  simple  exjjeriments  whereby  he  Incomes  .ncquaintcd 
witli  :V<-  1  lurl  Properties  of  thf 

3.  il.mrit;  ilnne  this,  he  i-.  insinicted  "to  burn  dry  hy<!rogcn 
at  a  glass  ict  uiiiii-riv;it;i  :\  l>>M  ■-•.irf.iL-o  .-iivi  ;■>  collect  and  cx.t- 
mine  ih?  |iriiihict."  1  l»e  prt«iuct  is  easily  recognised  as  water, 
.nil  ilu-  iir.mediate  answer  to  the  question,  "What  docs  this 
obscrv.ition  tenrh?"  is,  thnt  since  iron  is  .il>scnf,  taken  iu  con- 
junction wiih  uriniciit  I,  ttic  pro  lucii  jii  il  w.iicron  burning 
hydrogen  in  air,  the  composition  of  whicb  bait  already  been 
determined,  is  an  abaolnte  demoostiation  that  hydrogen  is  can' 
tained  in  water. 

4.  Having  previously  studu-il  the  CLimbustion  of  copper,  iron, 
and  phosphorus  in  air,  and  having  Icaml  that  when  these  suli-" 
stances  bum  they  enter  into  combination  with  the  oxygen  in  air, 
the  student  is  also  led  to  infer  firom  the  observation  that  hydn  - 
gen  burns  in  air  pro<Iucing  water,  that  most  probably  it  combines 
with  the  oxygen,  and  that  water  contains  oxygen  betides  hydro- 
gen. It  may  be  however,  it  is  then  pointed  out,  that  ^ 
hydrogeOf  unlike  the  phosphoms,  &c,  combines  with  the  nitro- 
gen instead  of  with  the  oxj^en,  or  perhaps  with  both.  He  is 
therefore  instnicied  to  pass  oxygen  overheated  copper,  weighing 
the  tube  before  and  after  the  opemtion,  and  suUcquently  to  heat 
the  "oxide  of  cop|>er"  in  a  current  of  hydrogen.  He  then 
observes  that  water  is  formed,  the  oxygen  being  removed  from 
the  copper  :  and  sinc  e  nitrn^rn  Is  aWnt,  it  follows  that  water 
consists  of  hy<lroj;en  an  l  o\y^^L•n,  and  of  these  alone. 

5.  By  rc]>r,itin(;  this  l.i^t  cxixTiinciU  -.o  ;ii  to  asi-i-rl.iiii  the  loss 
in  weight  ol  ihe  cupj>cr  rmiiiL'  lube  the  weight  of  water 
producc<l,  the  data  .arc  nb!Ainc'<:l  for  calcu!.uin|^  the  propoftiQQa 
m  which  hydrofjen  and   ixy^en  are  associatdl  in  water. 

In  )ir.ii:lii.r  llif  nnly  ^er.ous  ililhcully  nut  w.lh  has  l>een  to 
imluce  sf.i  leius  lo  give  themselves  the  trouble  to  consider  what 
informal  i  in  is  gained  from  a  jKiriicular  observation  ;  to  be  pri  - 
l>erly  inquisitive,  in  fact.  I  cannot  think  that  this  arises,  xs  a 
nile,  fnim  mental  incapacity.  When  we  consiilcr  how  the  child 
is  always  putting  questions,  and  that  nothing  is  more  l>eautifu]Iy 
characteristic  of  young  children  than  the  desire  to  know  the  why 
ui'l  wlierefore  of  everything  they  see,  I  fear  there  can  be  little 
<l  )ubt  tliat  it  is  one  of  the  main  results — and  it  is  indeed  a 
lamentable  result— of  our  present  school  system  that  the  natural 
spirit  of  inquiry,  inherent  to  a  greater  or  less  extent  in  every 
member  of  the  community,  should  be  thus  stuntcit  in  its  growth, 
imtead  of  being  caiefoUy  developed  and  properly  directed. 

Having  in  the  manner  which  I  have  deacribed  studied  air, 
water,  the  gas  given  off  00  beatmg  ooounon  salt  with  snlpbnric 
acid,  and  the  ordinary  phenomcaa  of  COMkbuttioa,  the  student 
next  receives  a  paper  with  directions  for  the  comparative  study 
of  lead  and  silver  (sec  Appendix).  The  experiments  are  chascn 
so  as  to  aflbnl  an  insight  into  the  principles  of  the  methods 
ortliii.-iiily  eiiijiluye'l  it)  qualitative  and  quantitative  ninly^e;-.  an-l 
the  siuiler.t  wIkj  lias  conscientiously  performed  ail  the  exercises 
is  in  a  ptiMtion  to  ^ecialise  his  stiines  in  whatever'directioD 
may  be  fksiiable. 

'I  he  -ystem  I  h."ive  thus  :i(ivocated  untloe.hteiUy  involves  far 
more  trouble  to  the  te.uher  than  that  oriiin;iiUy  lolk>we<l,  !>iit 
the  student  le.iin>>  f.ir  more  \in  let  it,  anil  I  .iiscrt  with  confuknee 
thnt  the  training  is  of  a  far  higher  order,  and  also  of  a  more 
(■■ire(  'ly  iisel'ul  character.  I  believe  it  to  be  generally  applicable, 
and  that  it  would  be  of  sjiecial  advantage  in  those  cases  in  which 
only  a  short  time  can  l>c  devoted  to  the  study  of  chemistry,  as 
in  evening  classes  and  medical  schools.    At  pre^'ent  the  only 

Practical  teaching  vouchsafcti  to  the  majoiily  Of  students  in  our 
irge  medical  schools  is  a  short  summer  course,  during  which 
they  are  taught  the  use  of  certain  analytical  tables  :  .1$  a  mcntlU 
exercise  the  training  they  receive  is  of  doubtful  value  ;  the  know- 
ledge gained  is  of  little  use  in  after  life,  and  the  course  certainly 
oupit  not  to  be  dignified  Iqr  being  spoken  of  .is  a  comae  of 
Practical  Chemistry ;  tol'ttik'itr  is  the  proner  appellation.  It  is 
not  a  little  icmarlnble  alao  that  even  the  Loadtm  Umvenity 
Svllabos  nowhere  specifies  that  a  knowledge  even  of  the  dements- 
of  quantitative  analysis  will  be  required  of  candidates  either  at 
the  Preliminary  Scientific  or  First  M.B.  Exatuination,  and  this* 
loo,  when,  as  is  weU  known,  aa  analysia  to  be  of  nay  practicat 
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tOL  DctenaiK  lihcr  in  an  allojr  of  lead  aad  ahcr  bf  eapd- 
iatkai. 

11.  Stody  tile  method  of  deteniiiain|  silver  Tolaawtncallj  bf 
m«an«  of  a  itamdatd  to/ulmm  of  aauaoniun  ibiocjaMtte.  Deter- 
mine the  percentage  of  silver  HI  Enelisli  tUttx  eanafe. 

12.  I>ctciiniiiesihcraadtloridebj  precipitation. 

13.  IMwolve  a  known  weight  of  lad  in  nitfic  add,  [trccipitaie 
it  as  lulijhate,  collect  and  weigh  the  latter. 

14.  What  are  the  chief  orrs  of  lead  and  silt-er  ?  How  are  lead 
an^l  silver  extracted  from  their  urcs  ?  How  is  silver  separated 
from  lead  ?  How  u  it  v  ^iaratcd  from  burnt  Si»ani>h  pyrite*? 
What  are  ihe  chief  pr<Ji:» t'.k  -  ari'l  n-v-^  ..f  K ^  .in  of  ulwer? 
Slate  the  compo>ition  of  the  chief  alloys  uf  lead  aiiti  Mlver. 
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INSTITUTE 
Volume  XVI.  of  the  7ymmitimummiF*vtimKi^$^tk»  MSm 
*  7W«W/»r/rVliil^eontaini  the  more  fmpoftut  wimaMuA 
WU.rv  itseight  inemponled  Societies  during  the  year  tSBj  and  dw 
firvt  weeks  of  1^84.  It  fomM  a  bulky  vohine  of  about  6m 
pages,  and  i«i  illustrated  by  44  pl.-ilcs.  It  sneaks  .1  gi«*t  deal  for 
the  energy  nf  the  .-iMc  editor,  Dr.  J-itne--  llector,  F. R.S.,  that 
he  ha»  in  ^Imrt  .1  time  reduced  such  .i  m.^^^  of  in.ilrrial  into 
order,  and  that  ihc  volume  should  Iw  issued  in  May  uf  this  year. 
\\  liili'  we  think  the  ill u<>t rations  still  leave  something  to  Ix.-  dcMre<l 
ns  III  llii  ir  jji!!  r.il  •^'vlennd  cxeculiun,  this  volume  is  exireint-ly 
ir< 'lil.ilili*  In  (he  i.  l.iiiy,  and  tliv  .minunt  of  accurate  re^c.irch  rc- 
i'i|i|i-.|  will,  if  Li.nliinied,  ^.n.ii  \\vA.<-  New  7r.Tl:iniI  one  of  the  most 
riiiii|i|rirly  iiiM  ii  '  iii  I  rr^i'iti,  (if  til.'  wirl  l.  Of  the  57  .irticle? 
•.(■Iri  lnl  (1..111  ihc  p.ijMTS  ii-.\'i  li.  fii;.'  iho  li<c,\l  .'sioricties,  25  nl.-llr 
lii  ri.i.lii^;y,  22  inlxilany,  5  \<>  t;ci.lMi;y,  1  to  clu-niisiiy,  in  i  4 
niisi  I  IKiiH  ous  subject!!.  While  of  the  titles  of  these  papen  wc 
a|i(ii  iid  a  classified  Ust*  some  f«w  of  them  merit  a  more  pnr- 

liculnr  icfi-rence. 

M  r.  I-..  Mcyrick  contributca  A  tliird  series,  of  his  descriptions  of 
New  /e  iland  Miciolrpidoptcra,treating  this  timeoftheCKcopho- 
iid.e.  I  Ini  U  the  prindinl  family  of  the  Tinetnain  New  Zcilan). 
lis  \s  hImi  the  case  in  .\ustralia.  Some  67  specie*  are  recorded,  «>f 


which  55  afc  ii.iitKsiiarly  dcscrilicd,  ml  the  toul  number  of 
Hiirtirs  it  t«  thought  will  lie  much  Bore  ooiuiderable.  In  New 
/caLiiul  the  family  constitutes  ahoat  A  sixth  of  the  entire  Mieith 


ooiuiderable.    In  New 


li'liuUiptera,  in  Australia  it  forms  more  than  a  fotutli*  whilst  b 
l-'.iiio|iF  it  Ih  alHHil  A  thifttelh.  It  seem«  strange  that,  white  this 
(lunily  ormpiek  w  |^mminent  a  position  m  both  HcwZcnlaiid  and 
\u«tiallA,  no  «|Mvie4  as  fiir  AS  isyetkno«ni  is  common  to  bodk 
Fmtitern  grnem  aiv  found  ia  New  Zealend ;  of  these  ten  are 
rmlenitr,  ihrre  nccnr  also  in  Aaaralia.  and  one  is  cosmopoliixn. 

I  >l  ihe  ihiee  genera  sharetl  with  AuMralia,  iwu  (Eulechria  and 
rhl.«x>|>iiU)  fttr  I arge and  typically  AoMralian  genen,  represcntrd 
in  New  /enland  by  three  species,  obviously  m.-te  stragglers  :  the 
Ihiid  I  rr.«cliviH-pla)  Is  a  typical  New  Zealand  gcnn^,  prohaWy 
til  i\>ns«dei.«l>le  i-\ti-nt,  and  is  reprrscnteil  in  Au^ualia  l<y  tun 
s|  ri  ti-s  onlr,  evivlriilly  alsvi  stray  wan  lorors.  1  »f  t^r-  ten  en 
I.  iiii>  crnein.  none  aie  vciy  clt»-iel^  rc!..:    t  ■..  \.:.tr.il  .n  f. 'Ttrji. 

II  woiihl  (h.-ieloie  A|<iH-ai  tha^.' *  •%  Bo:  i  m  .  m'.i,-  thiit  1 
dighl  ml.  »ch.\n>;c  .1  spccioi'  "\n!  s  :  .  n  it  fee  1 
ii\gly  ivni.'U-  iH  ii«>>l.  «  s*»-  TIMteiWttp  is  d 
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mveh  more  aiiciait  arifl^  «od  wu  derived  froni  uotlur  and  quite 
dietkKt  t^eiun.  locMfintatlj  Mr.  If^ridi  Mgaccto  m  uninUy 
with  Sottin  America,  but  in  a  oollectioD  madeby  (be  Rev.  T. 

niacVbum  in  the  Hawaiian  I^IaucU,  the  (l!  i|  h  u '  I  ■.•  appirarcd 
Uj  l)c  altogciher  absent,  their  pl.ice  beinj;  •al.cii  li>  [>ecuh4»r 
group  of  (icicchida;. 

Mr.  Mcyrick  al»o  conlrib'.iu- .  i  :ii  uu^^r  ^ili  of  iIil-  New  Zea- 
land ljCotiiriii:i;i.  1  L- li' -  I hl~.  uitli  ^ i>;ii.  rltiFulcncc,  Dwint;  li> 
ihc  <Iifriculiit:>  lie  liii  i.ib<>uriLti  uiidck  ut  coiiauiati;^  'VP'-'  >i>'-'ciineaN 
and  of  llio  atiMincc  of  works  of  reference.  A  Lirj^f  iiumSiT  of 
published  naracs  are  reduced  to  the  rank  of  '.ynKiiym- ;  -.ume 
JO  specie-"  arc  addcvl  to  the  list,  whicli  now  >land>  at  S9. 
In  addition  to  the  description  of  loth  (genera  and  >i>ecics, 
nnal3rtic.1l  tal>lc5  of  these  arc  given  throughott,  :ind  the  mono- 
graph ap|*ears  to  be  !.uch  a»  will  enable  the  stii  lent  to  ea-.ily 
identify  his  captures  and  will  still  induce  !ii  n  to  the  furthe  - 
sludj'  of  tld-i  group,  and  tipccially  to  tbc  tfan>»fonnalion>  of  the 
species  contained  in  it. 

Cai)t.  K.  \V.  Mutton  gives  a  very  iini>orl.'iiit  revised  ii>t  of  the 
land  Stolh>sc.i  of  New  Zealand.  From  the  aini>lc  collections 
that  have  passed  uudcr  his  exaniiotlioa,  he  hits  Inrcn  enable  t  to 
delcfmine  aatisfaclonlv  .ill  but  a  very  few  of  the  dcM:ribel 
species,  us  weU as  to  indicate  laiiiy  their  dlstnlmtioo  in  the  islands. 
The  lifil  coniaiiiB  116  apedcs,  01  which  13  remain  unknown  to 
the  author.  Seven  have  been  intrDduced  from  i  :n);land.  The  den- 
tidon  60  and  the  intemal  anatomy  of  36  species  have  lieen 
deiGiltwd  by  Capt.  Huttoo  in  voU.  xiv.  and  xv.  of  the  Trousac- 
tiom.  Sk)  far  a*  at  present  known,  one-halfof  the  «i»ecies  arc  con- 
fined to  the  North  Island,  one-quarter  to  the  .South  l>tand,  and 
onc-i]uaiter  .ire  ojrnnion  to  Ijoth.  The  clowt  connection  of  the 
Imi'l  iiv  illf  -..  an  fn^na  would  appear  to  Ik-  «  \i  ir;li  Au  ,1  ^  .iU  l, 
but  thcit  i>  .\  i.uiisi<lerablc  tjencric  afFinii)  with  the  (.tuii»i  ot  New 
Cale<loni.i,  I'olynesia,  au'l  South  America. 

An  interesting  paper  on  thr  hnbi!s  of  earthworms  in  New 
Zealand  is  contributed  \'S  Mr.  A.  I'.  L  r  |al»art.  The  species  .ire 
not  namcvl,  but  wilh  such  v\  m  U-idil  opportunities  as  Mr.  Urquhart 
[K/«essr>  for  making  a  totirttMn  nf  these,  may  we  hopcihat,  in  ail- 
dition  to  his  foUowinu  out  lits  p.iinst.iking  observations  as  to  their 
habits,  he  will  also  advance  science  by  niakmg  a  careful  collection 
of  the  forms  anil  placing  them  in  the  h.inds  of  >nme  of  the  able 
ontoralists  of  the  .\uckland  Institute  for  <lescr:piion  ?  It  will  be 
remembered  that  Darwin  assumes  tin'  in  oKI  pastures  tlicre  may 
Im^  116^886  worm-.  jH:r  acre,  and  tli.n  lb  u-on  ijivcs  53,767  worms 

Knerc  for  garden  ground  and  alK<ot  half  that  number  in  corn- 
la.  Mr.  IJrqulwrt  g  ves,  as  the  result  of  his  invest igaiions  of 
an  acre  of  ijasiure-land  near  Auckland,  the  large  number  of 
^£,480  worms  as  found  thereia.  It  being  suggested  lo  htm  that 
to  his  selection  of  the  apots  ibr  eaaminatian  he  maj  have  ancon- 
wioualy  selected  the  ricneat,  the  eaperiment  was  again  tried  in  a 
field  seventeen  yesti^  in  fras^.  K  piece  wa<i  laid  out  into  squares 
of  laofeei.  and  a  soiiarc  foot  of  soil  was  t.ifcen  out  at  each  corner  ; 
w^^rros  hanging  to  the  side  walls  of  the  holes  were  not  counted, 
and  in  oni-  h<.>lc,  where  the  return  of  worm*  was  a  blank,  the 
W.1IU  Hi  r  ■  cr  -wded  wilh  worms.  j\s  a  result  there  w.i,s  an  aver- 
a«?e  <if  |N  ■'•  1 1  !ns  per  s'juare  fool,  or  78  5.080  per  acre.  .-Vlthough 
il.i-  .ivcr;n;r  :^  very  stnkiiu;  wh-.n  C'lmji  u '.vniithat  of  l[en>on, 
U  ii,  Hurlhy  of  note  th.if  ilu-  Uilicreuct  tv\'  r:!  ihe  actual  weight 
r»f  the  worms  is  nut  sti  markcil.  A  :.  ■  11  J  iuj  10  llenson,  liis 
average  <if  53.767  womi<s  wouhl  wei^h  356  pouu"!-,  while  Mr. 
Urouhart  fin<b  that  the  average  weight  of  the  number  found 
by  nim  came  to  612  pounds  9  ounces. 

Apropos  of  a  deicription  of  the  head  in  Palinurus  lalan- 
dii,  by  Prof.  T.  Jeffcry  Parker,  founded  on  specimens  which 
happened  to  be  brought  on  board  at  the  C.>pe  of  Good 
t{>>pe  during  his  voyage  to  New  Zealand,  we  have  a  very 
nitural  classjficalicm  of  the  specie>  of  this  genus  otTcred  S«>  us. 
The  genu^  Palinurus,  Fabr.,  would  contain  three  subgenera.  For 
the  species  {b  whkbtbestridulating  organ  isahKatandtheproce* 
phalic  processes  are  preient  Prof,  barker  proposes  tlie  veiy  ap- 
l^ropriate  generic  name  of  Jaaw ;  while  for  thoee  rorma  in  which 
tbe^stridoMtitv  oimm  is  present  ud  the  procephalic  processes 
are  ahwnl  tie  wowd  resem  the  name Paliourm,  Fabr.,  retaining 
tlray's  submenus  Panulirus  for  the  longicom  specie>.     He  note^s 


that,  omitting  P.  /<yn^'imaniutinA  P.frimfatis,  of  which  he  could 
B  inform.ition,  all  the  -.peirio.  of  Jasus  are  con- 
"**>crn  Hcmisphcri'   i  {•  (ln  ji-iaii  and  Australian 
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lilting  / 


'I'alinurus   arc  ro-'riCi-il  '..i  ilii'  N.u'li'-Tn 
of  i'a.iuliiJ^  occui  III  both  Hcmi 

jeries  of  notes  on  some  rare 


tpeciec  of  New  Zealand  birds.  Setlt^aux  albifa<ifs,  the  laugh- 
iiu  owl,  has  been  found  br  Mr.  W.  W.  Smith  in  deep  fissures 
©rthe  limestone  rodcs  at  Albury,  near  Timaru.  After  many 
futile  efforts  Mr.  Smith  bethought  himself  of  smoking  thi  rr.  v  t  ; 
after  a  few  whilTs  the  owls  Ifcjian  sniffing,  and  then  in  a  few 
nionif-n;s  rpiicily  w.ilkijii  uu;  ;  t'.mi  «crc  l ;ij-li.n-ii.  They  soon 
Ih:c;i:uc  auuc  tAuit.  On  w.tkiiig  ujj  at  uit;!it J.>.;i,  thtir  call  w,as 
"  preci.selv  the  same  as  two  men  cooeying  to  each  other  from  a 
ilistance.'  The  male  is  the  larger  and  stronger  birt^with  a 
harsher  cry.  The  fem.alc  performs  nm  ,-.  o;  ibc  duty  of  h.ilching. 
They  showtyl  a  dcidcd  jjcrfercncc  for  ytmtig  rats,  but  would  cat 
beetles,  li/  ir  U,  im  l  ,  m  i;iutton.  The  crannies  of  the  rocks  in 
which  they  nuke  slieu  nests  and  live  during  the  day  are  dry,  very 
narrow  at  their  entrance,  and  often  five  or  six  yards  in  depth. 
While  casting  their  feathers  ihcy  become  almost  naked,  and  two 
of  .Mr.  Smith's  birds  while  in  this  state  were  stung  to  death  by  a 
swarm  of  bees  which  passed  through  the  wire  netting  of  their 
cage. 

Mr.  K.  H.  (jovett  gives  some  startling  facts  a>  to  the  bird- 
killing  powers  of  Kttmm  brunonutna  or  P.  sinc'nirii.  A  sticky 
^uro  is  secreted  Ihe  carpels  when  they  attain  their  fall  sixe,  but 
ts  nearly  as  plentiful  in  llidr  unripe  as  in  their  ripe  conditibo. 
Possibly  attracted  by  the  flies  whiot  embalm  themselves  in  these 
sticky  seed'vaaela,  birds  alight  on  the  branches,  and  on  one 
occasion  two  Silver-eyes  (Zo-.tcrops)  aod  ait  English  sparrow 
we'-e  found  with  thdr  wings  so  glued  that  they  were  unable  to 
flutter.  Mr.  Govett's  sister,  thinking  to  do  a  merciful  act,  col- 
lected all  the  fruit -!>caring  branches  that  were  within  reach,  and 
I  thrt  vv  tliem  on  a  dust-heap.  Next  day  alx>ut  a  tlo/.en  siU  ii  -cycs 
I  were  tViun  i  i,'!ucd  to  them,  four  or  five  of  the  pods  to  cacli  bisd. 

nIh-  wriiL-.  :  "  il  iiii;  it  ircf  niic  si  t  s  tufts  of  feathers  .and 
(  legs  wlieic  the  birds  h;.vc  dieti,  and  I  (ion  t  think  the  birds  could 
possibly  get  away  without  help.  The  black  cat  just  lives  under 
the  tree,  a  good  many  of  the  birds  falling  lo  her  share,  but  a  good 
many  po<ls  get  into  her  fur,  and  she  has  to  come  and  get  them 
dr.igged  out."  In  a  note  Mr.  T.  Kirk  says  that  Pisniita  umbdli- 
/era,  Secman,  =  P.  siuctairii,\\'^A.A.,  is  found  in  several  localities 
north  of  Whangerei,  l)oth  on  the  east  .ind  west  co.xsts,  also  on  the 
Taranga  Islan<ls,  Arid  Island,  Little  Barrier  Island,  and  on  the 
E.ost  Cape,  possibly  in  the  last  locality  plante<l  by  the  Maoris. 
The  fruiting  pericarp  is  remarkable  for  its  visciditv,  which  is 
«su.illy  rctaine<l  for  a  considcr.iblc  period  after  the  fruit  is  fully 
matured.  It  can  be  readily  iin.igined  that  suiall  birds  tempted  lo 
feed  on  the  seeds  might  e.isily  become  glued  to  a  cluster  of 
fruits. 

Among  new  species  of  plants  collected  on  .Stewart  Island  by 
Mr.  Kirk,  he  describes  a  beautiful  new  Oleaiia  (O.  tf^iUii),  called 
after  his  old  and  valued  friend  C.  TraiU,  who  has  done  so  much 
for  the  nntniai  history  of  Stewart  Island.  It  forms  a  laif^ 
shrub  from  five  to  twelve  feet  high.  The  termmol  panicles  ai« 
from  four  to  nine  inches  long.  The  disk  florets  arc  purple.  It  is 
one  of  the  most  striking  plan  s  in  the  New  Zealand  flora,  and 
one  we  hope  we  may  soon  sec  in  cultivation,  Mr.  Kirk  also, 
among  other  im|x>rtant  contributions,  publishes  notes  on  Car- 
michaclia  with  descriptions  of  new  sjvicies,  one  of  which,  C. 
uit'/lora,  seems  to  be  the  same  as  a  new  specie's,  with  the  same 
specitic  name,  described  in  a  p.ipcr  rc.i<l  the  sa  ue  nis^ht  b?fore 
the  Wellington  Philos  iphical  S  "JiLty  by  Mr.  J.  Bu(  Imh  iu. 

Mr,  J.  nuch.man  pives  an  inn  i  L-iin^  arrotrnt  of  CarupU-U  island 
and  its  (lorn,  l  lic  islan  1.  ihiriy  imlc.  Iti  circumference,  is  three 
good  days' steaming  irom  W  cliington.  Tot  abounds,  and  the 
soil  is  extremely  damp  in  ihc  low-lying  regions.  The  liighe.st 
.iltitude  is  1 500  feet.  (Jnly  a  day  and  two  half-days  were  available 
for  bot.inical  research,  but  five  species  were  addeil  lo  the  flora,  of 
which  three  were  new.  M,any  of  the  s|>ccies  had  large  anfl  showy 
flowers,  such  as  Celmiiia  tvrmcosa.  Hook,  f.,  and  the  various 
species  of  Fleurophyllum.  These  and  the  like  were  confined  within 
an  altitudinal  range  of  500  feet  above  sea-level,  but  the  shrubby 
forms,  such  as  species  of  Coprosma,  Urachophyllum,  Veronica, 
and  MyiSUie,  ranged  from  sea-level,  where  they  were  most 
abundant,  to  the  highest  altitude.  An  Alpine  flora  may  also  be 
recognised,  as  a  few  plants  were  only  foun<i  at  the  highest 
altitude,  such  as  GimlMaM  t^mtiuut  Hook,  f.,  and  Tirmauvm 
spatkulaia,  Hoofc.  f. 

Mr.  T.  F.  Cheeseman  ooatrihHles  a  veiy  valuable  rc\-i«on 
of  the  New  Zealand  species  of  Careit,  admitting  40  species, 
of  which  25  are  peculiar  to  the  country  ;  of  the  other  fifteen 
found  elsewhere,  eleven  are  reconlcd  from  Tasmania  and 
Australia,  nine  of  these  are  foiimi  hi  Kuropc.  Xoi'ih  anii  West 
A«ia,  and  North  America,  seven  in  Southeni  or  hastem  Asia,  six 
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III  K  iui'f  i.iir  Ni.iiti  Ari'l  s.mili  Africa,  «ad  fmr  or  live  cone 

fiiMM  I  xii.i  Sotilli  Aiiioricn. 

\Vi'  I. Ill  only  (liriii  j;ituTiil  .Ktcntion  to  Nfr.  Justice  rJillics' 
liiij  ■ii.tiii  f  ;:iviii^;  the  n-.iili  <if  cx|)tritncrtt  in  1882-83 
fii  ilii'  I'lii  liK  tiKii  I  11;  II  h  xn  Soffjhuin,  wlu- h  '■■  in  t  ^  have 
I'l  l  II  iiio'.i  <u<  (t-^Htiil,  nnd  to  jjivc  prwiiiiscof  a  ctjOtJ  future  for 
iii.il.iii^  ii)  tlicrriil  onv  ;  niul  (o  Mr.  W,  AmUir'*  fcpoit  OB 
llu-  liiinvti  iHHit  itilKHliiccil  itilo  Olajifi. 

.'•v'/,\-i'  I'.  Mryiiik,  Now  A:«l.\r)cl  Microlepi'lopter.i  and 
I  ifvTit.  ti  ;  K  \\  .  I  riril:»y,  new  s|ic(  ic*  of  t^ici.iri.n  ;  T.  H. 
I\>ti»,  iMi  A  >|H-fii«ii  nf  Maiilit ;  VV,  M.  Mnvkcll,  dh  new  Cocei'la:; 
ltV\K  M.  I  fv«  i.s,>ii,  iirw  (  Hisi.ii-m  nnil  l")i-ii(i(;oiii<la  ;  C  Chilton, 
Xrw  /mI.iii.I  M-s-.ili'  t  yol  1'nf.i.icca  ;  'P.  Icffcry  I'arkc-r,  on 
IVUaunitl  A.  r.  I  rnuli  ut,  h.ilnts  of  i  nrtfmorms  ;  1  a]>t.  F. 
W.  lluUon,  Trvi»i»n  >>l  M.>ll\is.  ;i,  of  recent  Khachiglossatc 

M«>liiMCAt  nrw  oi  Moliiwct ;  II.  B.  Kirk,  AoatomT  of 

^  hii>tu*t\»  :  l>r,  J.  voii  iliuat,  occnrreoce  of  the  lUd 

)'hAUi\H>r  in  New  /««iiuitli  l>r.  W.  ituUer,  nolceoanwe  birds ; 
IW.  'l\  y.  Parkrr.  im  the  occurrence  of  tome  rare  fishes ;  Dr. 
ll«v<i<t»  ntitet  tMH  New  /cmUikI  Ichthyology. 

A'.«i<(r.  -W.  Colcmn,  further  eontrfbnttoni  to  New  2^a- 
UikI  h»t<nv  ;  t,  W  Knyt  iin<l  T.  Kirk,  lioirythium  Innaria  m 
Ww  /tviLiii  l  :  f.  Kirfc,  tnitanical  notes,  <lcstri|)iions  of  new 
»i<v\u-'«  ol  [»l.»(ii>  ;  J.  Adiiins,  iho  !>,.■, nu  i.l'  the  Tliames  gold- 
tirl  N;  A.  r  rn|iihjrt.  Iht*  %|>rca(l  f  l  th.  I  u.  ilyplus ;  J.  Buchanan, 
iv;>->  of  new  uvl  r.nx-  pl.int^.  <  .iiii|>l«'il  NLuul  and  its  flora; 
1  (i.itio  Kni;;ht.  I.iihenojjrrtplimof  New  Zealand  ;  T.  F.  Cbecsc- 
.vKiiiMus  to  Now  /i-.dand  Hofft,  revisioo  of  the  genus 
t  .vi<-\  ^Ncw  /^«Uiid  species). 
('t.'Ni^.o.j.  A.  Pond,  the  potterf  clays  oT  AtaekUnd 

^*.^'.'.\■y.  -K.   M.  I  ,iiii(;.  thermal  springs  at  I.ytlelton  ;  H. 
minrijUi  CaiHuin  K.  W.  Ilutton,  the  lower  gonn;  of 
ttu-  \\.iiaa«Varifi;  t),  Sutherland,  discoveries  near  Muford 

. I/. ..  ',»•(.■>•*'  W.  Avtluir,  lirown  trout  intru'luced  into 
Ote4>v»{  Mr.  |(i>iiiix  (iillte*,  Sorghum  ex|)eriineiils,  l8S2-8j ; 
iWnum  I'tiiilips  the  law  of  ifsvelkind,  a  reply  to  McMrs. 
liccuxe  and  WalUce. 


SOCIKTIKS  AND  ACADEMIES 

I'ARtS 

Academy  of  8cience»,o>  toiler  j7.--.Vl.  KoUaad,  I'rewdent, 
In  the  fhmi .  Ki-niark«  «>n  the  iirii  volume  of  the  late  M.  thinias' 
"  OiHtHirv  et  I  Jo^c*  Ai-«d(imiquest"  (»resentcd  to  the  Academy 
l>r  M.  j.  tiertianiT.  N«tie  on  cuntammated  waters  In  eoooection 
with  tnr  «|)«T«d  of  cholcrn,  l>y  M.  Marev.  A  cnrefiil  Ntudy  of 
thKr|«idrmir  «n<<e  il>  tii<i  .i|>|>ciininr«  in  Kun>|K-,  lo^i  ilu  r  with 
emne  iinwiMi  Mfamrrvaiions  m  |'aii«  and  other  |>att»  of  France, 
lute  niaviiK-i««l  the  author  that  the  dlomlcr  is  pronu^nit  d  chiefly 
ihniNCh  the  nmUum  of  water.  .Ml  other  influeiiiei  arc  of 
viStMMMty  lm|ti>iti>iH'r,  m  ihrti  to  wure  the  purity  of  drinking;- 
w  ii.i  0)  e«riy  «llei(<-<{  !<.,  iliiy  ^hmitil  l«>  the  fii>t  c^ue  of  tlie 
»Miii.>iv  luithoiitiri.     Oil  thf  loriiiAllon  olMdt jH'tre  in  pl.inls,  fiy 

\(  VI    IliMitu  K.t  1111,1  » »n  the  hm.  in  f  c<ip|>rr,  l>y 
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penr- 

A  pl.il,-.  .if  ii.«iul,»il»  l.y  pri.jei-tilet,  l>y  M. 

t  >ii  the  I'liiploviiK-iit  lit  (he  mpieuii'*  ^  ilnlion 
>  .0  (»'t<  li>i  |lu  •l^^llUltilln  of   I'hvll  i\,  1  I.  tiy 
\i.">iMl  III  .111  I'A-v  prin'i'sv  for  r.ipxily  pie- 
.1  uiim,;  siilptiiitrl  ii|  ,  :«i  li  'ii  iti  <piiOititlt-!t, 
.In-      I  ilxi-i  viKioiit    ol    the  liifi.u  eclipie  of 
At    ll\e  »  >l>M  iV;«i,>iy  <•(    I  ^ oils  ^Hitiniler  6- 
I'v    M.    ti-nincvvvii      I  M>  i  i vi«i t>in>   of  the 
.111,1  .>(  im^lv  ,»t  the  t        vjitoi  V  of 


.M 


lii  ,11111, 1  io>  h  o|u.it,'i I  ih,  !<v  M.  I  •onnoMnt.  -On  a 
■  u  .  n  ><l  <hi- rxp 'iK-iii  i.il  iinuiuiii  bv  All  infinite  pn^lilCtt 
K     I  ■     .  titl --ill}  ifi.    ..■mill. until  ol   A  hollU>K<MUv»i« 

ii.i'i  ■!  .1  n  >  hiwu  I"*!-*' ■  li  i'l  i^v«(iii>;  on  a  fluitl,  I'v  M. 
I  ILtit'it  i  \trdi«ai«*  i>(  the  hiMmtQial  «,\>m|ttiavat  o(  tcr< 
•viiut  m«^n<  tftw  l>%  iKe  nii-ihotl  «tl  amtiitli«meat«  by  M.  j. 
It  tt«kllr  NtHe  tm  the  u-lAium  between  lentpetatiiWee  and 
ttl  ilir  |K>Mtt\t«lt>  <t|  IhiuhI  tMibmit  by  M.  V.  4)lwew<d(i. 
t  Hi  %hi<«<  IV  tt»it« »tl  I'hltniK'ntiimM'  afid,  W  M.  Qiiantin.  t  fn- 
*t\i,U  .4  «MK>ti  iks\y\\^  t1«iii  vbtt<itH-ht^Miiir  avid  chatiD^  i" 
4  *.'».j-.n»\i»ir  111  rhitHHHtm  ami  to  a  vfcdrt  •r»«|ititTiln«ni.-. 
)  Nt  •<-m>'i  iii.s-«t  t«l  th^  >»\\At  <4  iMikKi  atial  nl  an  r«i 

Vl  -litis-    «K«M,;«-<     U><>>:i4llv    th*    0\V«'l»lolid#    l«f  rllKHKlUNI 

a      j>ii\ 'iloi«<l«>.    (  lifHtKal  mmI)»i«  ii4  the  aiiiUIr  (|>li<ii«< 


phatc  of  calcium)  occurring  ar  Lo^rc<taa  in  Spain,  Lt  iL 
A.  Vivier.  —  On  a  graj.fuc  ;^ran.tc  »iih  large  CTr»l»U  <^ 
chloro|ihyllite  from  the  .'nnics  of  ihe  VLttrzy  near  M^^t- 
)iri!on  ll^ire),  by  M.  F.  er<.miard. — Heat  of  combiimion 
of  the  compoumU  of  hyir  -^cn  an-l  c-iy£;en.  by  M.  A.  Boilliit. — 
On  the  phcnometra  acc-unpanying  the  solar  cortjiOa  at  preseas 
visible  in  the  .\lps  by  >I.  IiUvl.i.ux.  These  pher>oDi':'..i  irt 
rcK.ardcd  as  purely  atm'>>(iheric,  the  sun  Icing  merely  the  lunii 
noui  sfmrcc.  'I"hc  solar  corona  it-self  is  a!;tibuted  to  Dormil 
altho'itjh  rare  Ciiu-.es,  and  i'  crinsi  i'-Tcd  a*  arul'ijfms  lo  the  fviSo 
So  often  obscrNcd  roun-l  ;hc  m-viyi,  when  the  atmosphere  t» 
charged  with  moi^iiue. — Oh*«nrauvn  of  the  solar  cnri>fias  dariog 
the  aer<»taiic  ascentS  of  October  tj  and  24.  hy  MM.  A.  arid  <x. 
Tis-iandier.—- Xote  on  -otar  cncri^y  and  the  osciitatioq;*  of  xhs 
magnetic  needle,  >>y  M.  Duponchcl.  FroB  the  oltwj laii-jo* 
ni.-i(ic  from  the  middle  of  the  siste^SUh  century  down  lo  the 
present  time  the  author  iofen  that  the  secnlar  variations  of  the 


needle  are  doe  to  the  actioo  of  a  new  oltn-N 
PkMMi, 
Thift 


ttltn-Neptwwui  olnaet 
which  he  tMOtes  the  Omm,  and  irhicfa  any  have  a  levulyahwi 


of  abotit  467  yean.  Thift  phmct  nrast  Mve  passed  thtomfh 
the  longitudes  8qP  and  JM*  aboot  the  vears   15S0  antl 

181  J,  and  should  now  be  in  the  longitude  of  jt4*  in  the  con- 
stellation of  Capricorn. — Xote  00  the  employment  of  hydrosal- 
phuric  acid  for  discharging  colours,  'ly  Nl.  .\.  Gerardin.  1'^:^ 
acid,  discovcrc<l  by  M.  SchtitrenK-ri^-T,  .in  !  now  extenvixtl) 

1  [il|>l-)\  <  1 1,  j-ro  i  u_!:^  iciirirN  .1' ,1c  cfto.  :-.,  .i^:;u_;  l>y  rclilcU'n, 
caiilrary  lu  thlor.iic  anri  '">\\  L;.:n,  uliiu.h  .i,jt  (  v  ,  ,xid.Ation.  The 
property  seems  cap-iblc  ol  imi  ,rt_i:ii  in,i.:-'!iA!  application. — 
Note  on  distillcfl  water  (ur  ■  lnnkinr;-| i-ir[i' i~<.     by  M.  A. 

Hurcau  li,.-  \'llI<_nravo.  lli',-  .lurhur  ar.;L:-.-~  '.hit  :.H.;  price  uf 
di^tillcd  Walter  might  l>c  i;r.  .itly  ru  lucoil  h)'  ,'!i;,::iiM--j;  it  froffl 
^t^:.(^l  rni^ines  at  work  in  muls  ;  tha".  jl  i-.  ri'-itlu-T  unpaLuxbie 
nor  tlitiicult  to  digest  ;  that  it  geaerally  contains  a  nudkieat 
quantity  of  air,  and  that  the  absence  ofcalcateoos  salt*  is  vmher 
an  advantage  than  a  drawback. 
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FERNS,  A  SPECIALin 

Thm  UffMl  and  mott  profowly  ILLUSTRATED  CATALOCt 
of  PERN  It  «wer  publitbcd,  coDLaining  much  »alu*ble  informating,  ■ 

r«m  Culture  "  ;  r*pre»<:iitativ«  of  our  I M  MENSB  STOCK  of  FBRl 
which  u  pfobably  the  Urcr*!  in  the  Worl.i    »iiitable  for  8TOVS 
ORBBNHOU8B  oiltivaiion,  for  OUTDOOR  FERNERIES. 
uOtcr  fxtryote*. 

Atty  ht  had  on  application.  P ft  ICE  is. 
AIIRIDr.F.D  CATALOGUE  OF  OVER    ICXXJ  SPECIES 
VAKIETIF.S  POST  FREE. 

W.    U   J.  BIRKENHEAD 

M  RN  NURSERY,  Sale,  Manchestek. 


SECOND  EDITION, 

GRIFFIN'S 

CHEMICAL  HANDICRAF 

PKICI  4f  id.  POST  FRKB. 

A  CATALOGUE  OF  CHEMICAL  APPARATUI 

ILI.UH  I  R  ATKD.    CLASSiriED.  PFSCRIPTI'* 
IWmt  Ivn.  «l«  pp..  lUuMratcd  with  l.fioo  WoodCM*. 

iV.'i/  ComfJftf  anJ  ChMf^st  List  of  Apparmlmt. 
|n||N  t.(iKlhKIN  ami  SONS,  33.  GARRICK  STR£l 

\  oNr>ON.  w.c. 
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THE  ZOOLOGIST  : 

A  M>'NTIHV  MAi-.AZINK  (»K  NATl-RAL  HISTORT 
I'Mid  H.1I..    V.|.<.,M.«  I   K  llAkUNr-..  FL  S..  F.Z.S  .  MmmW^ 
lltllt.h  tVitiiihk't  -(lit,'  I'nion  :  coat*tR« — 
KtiglHal  AiiU  I»h|r        known  ■Jtiirali'tts  in  every  Kranch  »f 
h«Vt|a      ■iiimal*  .  •filial  ami  i(r|Minur*  t»f  mifraiory  bird* 
<«■•  btxla    .l»«il>M.il..n  an.l  mi(t«ii<m       iWitith  (r««h.»BI 
M>a.i««  t»«h    l.w  al  a.iiiuka.  liitlH-S  i«fMilet ;  Britiah 
»ai««  mxlli.M'a,  xih  I'Maiai  .<«  iht  haunK  anJ  habiit  of  I 
.4Km  MaloM  .•I  <*nat«l  .atarTti  it<  iImc  w|io  <|a||jht      imMoiA  M 
|l«|i»ii>     th*  I  lHn««M  f  .<.<K.<ik'at,  a..>J  KM>^Mk(ioal  SociMia^  1* 
\Jk  h.«i.ii«1  K^a....v  l«tw.V«    lVr\a»t.NMl  itnaftattom  fran  fev^hs 
iviitiuati  .1  i.«i>.  ilaM  anj  iMvrMti^  artKW*  ia««r«ea»ktM 
1  Km*  ai»  «« ««l.4««\ 
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Messrs.  MACMILLAN  &  GO.'S  NEW  BOOKS. 


MR.  WIIMAM  ULATK'S  NF.W  N'OVFf,. 

JUDITH    SIIAKESPKAKi: :    A  Konunice.     Bv   William  Black, 

Author  of  "A  Piincc^^s  (if 'Ihulc,'  "  M.nic.^)' Vi..Icl.'"    T)irci  Vol-..    Crown  8  vo.    ji?.  bL 
"  In  this,  hi?;  Inusi  t><>veJ,  Mr.  Black  makes  a  fresh  (itparture.    lie  projects  himself  with  success  into  another  epoch  of  Eoglish 
lift  nn  l  tiiuiiiT.  .     .  Hat  this  story  has  .1  closer  claim  to  the  attcnUoa  of  Englisb mdeis i  Ibritis  m  attempt  to dothe  tb* 
pei&onality  of  Wiliiam  Shakespeare  w:th  domestic  interest." — Tinus. 

A  NEW  STORY  BY  THE~A UTHOr'oF'* JOHN  HALIFAX.  GENTLEMAN." 

MISS  TOMMY:  A  Medieval  Romance.    By  the  Author  of  "John 

Iliitif:i\,  G«  uicnian."    Crown  8vci.  (>i. 
''T\ir  niiihcr  iif  'John  Halifax,  Gentleomn,' iias  iont;  ->:nLO  cinicii  :i  Lirnl  \voll-<li:sorvL-ii  Ihornry  fame:  but  if  ii  were 

, ..  .-vj'.Il-  !.i  nMiirrnti-  r \.:r_\'  rci' >]  loction  of  her  past  achicvfincniv,  iho  liflr  ■>tiiiy  to  vvliii.ti  ^Ik-  lia>  ;,'iven  tliL-  title  '  Mis^  T.>iiuny' 
wdulil  be  suft-cKiit  ti>  |T..\'<-  her  title  to  a  foremost  plact'  -imrm;;  ,nv  living  prnsr.-  wiif.;is.  U  is  viry  iit  ;  ii  lias  no  plot  or 
iiicitlcnts  to  sjn.ik  (<f;    tiut  it  i»  .1  jJiifc.il  pr'i^f^  "l>">       which  .1  titMatiful   c ino;| il imi  il,  wrnuj^ht   lhU  with   mlmitc  tlclicacy  and 

unfailing  ftrtisiic  skill.  I'he  talc  is  siinply  that  of  .tn  old  maid's  life-long  love  and  of  its  reward.  It  is  full  of  the  tru«si  pathos,  and 
he  or  she  i»  to  be  pitied  who  does  aot  nel  the  better  for  having  read  \x.  —SfoiitnaH. 

A  N  F.W  NOVl  1 .  H  V  >  1  :■ : . >,  '  ' :  1  r  !  I , \  NT, 

SIB  TOM  :  A  Novel.    By  Mrs.  Olipuant,  Author  of  "  Hester,"  "  The 

wizards  Stin,"  &c.    Three  Vols.    Crown  Svo.    ils.  6J. 

BY  THE  AUTHOR  OF    FOR  PERCIVAL." 

MITCHELHURST  PLACE.   By  Margarbt  Velby,  Author  of  •*  For 

Pcrcival."    Globe  Svo.  fir. 

"This  is  a  very  plca.sant  and  sprightly  story.  .  .  .  Thenh^nt  the  tr.icic  portion  of  the  stor)'  in  the  second  volume,  which  ii 
as  pathetic  as  the  first  is  pleaMat  aadpiqaaot.  The  writer)  vtij  often,  inoeea,  attains  to  the  beautiful,  and  occasionally  reaches 
sonethlllg  Dot  so  wj  fiur  temoved  from  the  rablime."— >S/.  /amet's  Gtntlte. 

Second  Edition.    Thir  l  1  hrni<..in.l.    Two  Vok.    Demy  8vo.  J&r. 

THE  LIFE  OF 

FREDERICK    DENISON  MAURICE, 

CHIEFLY  TOLD  IN  HIS  OWN  LETTERS, 

Editid  IV  His  Son, 
FREDERICK  MAURICE. 

With  Two  Portraits.    Two  Vols.    Second  Edition.    Demy  Svo.  "fit. 


M  W  HOOK  liV  MR.  PHILIP  GILBERT  HAMERTON. 

HUMAN  INTERCOURSE.    A  Series  of  Essays.    By  Philip  Gilbbbt 

U  AMERTON,  Author  of  "  Thoughts  about  An,"  "  Etcher*^  .md  Etching,"  &c.    Crown  Svo.  &. 

A  NEW  HiSiUKlCAL  STUDY. 

ANNE  BOLEYN :  A  Chapter  of  English  History,  1527-1586.   By  Paul 

FRIEDUANN.  Two  Vols.  DmySvo.  28^. 

MONTCALM  AND  WOLFE.    By  Francis  Pabkhan,  Author  of 

rioneers  of  France  in  the  New  World,"  "  The  OU  RMne  in  Canada,"  Ac    With  Porfraltl  and  Hape.   Two  V  ob. 
8vo.    Vol.  L,       6i.,  icady.  [FV.  //.  ImmeHatdy. 

**  Mr.  Park  man,  whoi  if  Mr.  Bancroft  wiD  foinve  t»  lor  saying  so,  is  the  most  eminent  American  historian  now  alive."— 

 -r$Mag»iitn. 


**  There  i«  no  American  writer  living  whose  works  arc  !■  ■■  >';l  t  f  .r  witli  more  eagerness  and  read  with  more  pleasure  by  a  certain 
dassof  readers,  which  we  arc  glad  to  know  daily  increases  m  number,  than  those  of  Mr.  Parkmao.  To  an  case  of  diction  he  adds 
a  grace  of  narrative  and  a  picturesqoe  colonring  whidi  invest  the  incident  he  descrihca  with  an  interest  which  never  IbgSi"— 

JVog^JUHt  0/  Amtri!  (7M  History. 

MiCRO-OKGANISMS  AND  DISEASE.     An  Introduction  into  the 

Study  of  Sjiecific  Micro-Oiijianisins.    By  E.  KLEIN,  M.D.,  F.R.S  .  Joint  Lecturer  on  General  Anatomy  and  Physiology  in 

the  Medical  ^.  !•  «,1  ,,f  St.  li.(rth.>I(, mew's  Hospital,  London.    With  loS  Engravings.    Fcnp.  Svo.    .\f.  6-f. 

A.TREATISE  ON  THE  DYNAMiCS  OE  THE  SYSTEM  OF  RIGID 

BODIES.  By  EDWARD  JOHN  ROUTH,  LL  D..  F.R.S.,  D.Sc,  Fellow  of  UnivenUy  Cdlege,  London;  A,M,» 
Fellow  of  St.  Peter's  College,  Cambridge.  With  numcn>us  Examples.  Fourth  Edition.  Revised  aiM  Etdaig^  Two 
Vols.    Vol.  L  EleoKOtaiy.    141.      Vol.  II.  Advanced.  I4r. 
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ASTRONOMICAL  TELESCOPES. 

I  INKST  rOSSIBI.K  QUALITY. 


alin.  Wrny  l.rna,  bcHt  mounting,  &c.,  &c. 
■  )ni.  do.  do.  do. 


3.|in.  Wray  Lens,  best  mounting,  &c.,  &c.  ^^15  15 
4in.  do.  do.  do.  ^^,'25  c 

4iin.  do.  do,  do.  ;^40  0 


.|m.  do.  do.  <lo.  ;^i2  10 

I'ilK  .S'ri)|>KNT'.S  Ki.tUA'i'OKKAI.,  with  3lin.  lens,  our  own  make,  3  Eyepieces,  &c.,  K.juntoreal  Stand 

.S'ew  Illu»tr.ttctl  Catalogue,  3  stamps. 
Till-  "S()|.AI<(iUAI'll,"  i\  t'liotoKrnp'  ic  Caiiiera,  with  Instantaneous  Shutter,  and  an  adaptor  to  At  it  to  any 
I  •,r*«-<>|ir  fill  rii<iiii)'ra|ihii  Solar  .S|iot«,  ^c,  critnplete  ... 

"I.I'.  MrKVI'.II.I.I.l)X  "  J  plnte,  comi>leie  dry  plate  apparatus   

"  I.K  M  l-.K  l  i  t  >l  l<  K  "  I  pinir,  complelu  <lrv  plate  apj-aratus,  double  rising  front,  >wing  back,  rack  to  focus,  &c.,  &c. 
TI1K  "  IN.srAN'l'0(il<AI'll,"  with  best  lens,  instantaneous  shutter,  screw  m  -tion  to  tail  board,  and  every  recent 

l«pr«iVfnietit  ...  ..,     

Illuktratrd  Photo  Catalogue  2  stamps. 

J.  I.ANCASTKR  &  .SON.  Manufacturing  OrTiciANS,  Birmingham. 


/I 


THE  -EXCELSIOR" 

PAPKNT  SPRING  MATTRESS. 


AWARDS : 

Tkn 
PrizeMki>ai.s, 

fourtekn 
Certificatks 
OF  Merit 

TlIK 


THE  NEW  PATENT 

WOVEN  WIRE  MATTRESS. 


The  leitding  peculiarity  of  this  Mattress  is  the  unique  co*;- 
The  ptiiuipir  td  nituii^rnirni  |iriniii«  the  fur  nuiviiiR-nt  £xcelBior  "  bination  of  a  woven  wire  central  |x)rtion  with  helia 
of  i>nr  «lt  r|<t-i  wiilinut  ini-oiivrnirnce  to  the  other,  admits  ^^^^  springs  of  great  strength  and   reli.iblc  temper,  gi*-: 

of  o>mplrte  ivdation  o(  •ach,  and  fffnlmilly  prntnit  Matlock"  advantages  ]X)ssesscd  by  no  other  make.  The  hcUci 
Jf^fiih-M  im  tkt  tfHtrt.  springs  obviate  the  tendency  in  .ill  woven  wire  iiiailres>« 

BED-BKSTS.  ,„  ),^.comc  hollow  and  so  cause  sleepers  to  roll  into  t>t 
rim  "FXCM  Sink'  \  '•  M  ATI  OCK  "  COUCHES.  middle  of  the  bed. 

Retail  from  ClMnet  Makem,  Upholatercra.  *c.  lUustraUJ  DeuriHive  Circulars  and  Priet  Litts  frv^ 

CHORLT6n   &   DUGDALE,  MANCHESTER.  

PREPARATIONS  FOR  THE  MICROSCOPE^ 


11  1  I  STR  \TIVK  OK 

ANATOMY.  PHYSIOLOGY, 
PATHOLOGY.  BOTANY.  GEOLOGY, 
MINERALOGY.  ENTOMOLOGY, 
ftc,  Ac,  ftc. 
THE  BEST  AND  CHOICEST 
IN  EVERY  BRANCH 
OF   MICROSCOPICAL  STUDY. 

W.  w.VTsoN   \   SONS,  :na 


W.   WATSON    &  SONS 

Having  purchased  the  Business  of  Mr.  E.  Wiikklf.k.  l.He  ' 
Tollington    Koad,   llolloway,  incluiling  between  40.roo  \- 
50,000  Choice  S|K'cimcns.  arc  enabled  to  offer  an  nnct'cjallr 
selection  of  Objects  of  Interest. 

y«r/  PuHishtd 
(TO  isci.unF.  Mr.  WiiEELtR'*;  Stock), 
XEW  CLASSIFIED  LIST  OF  OBJECTS 
FOR  THE  MICROSCOPE. 

lUH'InUtJ  CalaU'i^ttc!  titktr  of  Iht  alvi  f  fiyrus-trdtd  Past  F'^n  < 
any  f^til  of  tkt  W'orU  on  apptuaiian  to 

11  Kill    llOLBORN,  LONDON. 


|\\i»  P»u>K'^  VROM  c  11  AM  I  KV  l.ANK. 


ESTABLISH  F.D  1837. 


Ij  GOLD 
MKDALS. 


The  "OTTO" 

CONSUMPTION  of  OAS  nuarantood  to 
b«  as  to  75  Icsa  than  ANY  othor 
Qas  Eii^ino  p<»r  brako  horso-powor. 

CKv^SSl  KYS  TATKNT  TWIN  KNtUNKB 

llll|Md-.    .\<U    Iv.  «  i)|<ltlolt. 

Thr  at^adirat  runn(n(  Oaa  Kitgltfe  v»l  inada 

CKOSSl  KY  S  TATKNT  UK l.r  JITAMTKM 

I  III-  SaI>'*I,  Minplrvt,  Niid  Mral. 

0KOS«l.KVS  NKW  VKKTU'AI.  KNOINKH 

Kopitiiii)'  lllltc  i.t.'iiMil  Hpiir*. 

CROSSLF.Y  imos.,  l.imlttMl,  Miniohoilfr. 

JI.Mx         IVulliv,  K  C     OUa«ow  ,       llittoit  ■ircvl, 

fw^.fT.       ■  «  I  •«  *i>i.  I  f  •Hit  I.  itiiii>)  HIM.  "iic**!  Viiinti*  nti»»i 


16  SIL^ 
MEDAL! 


GAS  Engine. 

OVER  15,000  DELIVER 


Digitize 


A   WEEKLY   ILLUSTRATED  JOURNAL   OF  SCIENCE 

"  To  tht  solid  ground 
0/  Natun  trusts  the  mind  wkith  builds  for  ajft." — WoRDSWORTH 


No.  785,  Vol.  31] 


THURSDAY,  NOVEMBER  13,  1884 


[Price  Sixpence 


RegiMercd  ftt  a  Newspaper  at  the  General  Poit  Office] 


THE  "LOISETTIAN" 

SCHOOL   OF  MEMORY. 

INSTANTANEOUS  MEMORY! 

ART  of  NEVER  FORGETTING!! 

DISCONTINUITY  CURED!! 

.4  Pkvtiologual  SysUm,  -wholly  ttnlikt  Mitiittonics,  usinq  none  of 
Us  "  Localitx^t,"  "Keys,"  "Pej^s,"  ''Links,  "  or  "Ass^ia/ions.  " 

Dr.  ANDREW  WILSON.  F.R.S.E.,  Editor  of 

"Health,"  says  :— 
**  Pbopessor  Loisrtte's  System  is  Physiological  and 
scikntrkic  in  the  highest  degree." 


Mr.  RICHARD  A.  PROCTOR,  Editor  of  "  Knowledge," 
in  No.  117,  dated  January  35,  1884,  says  : — 

"  I  HAVE  NO  HESITATION  IN  THOROUGHLY  RECOMMENDING 

THE  System  to  all  who  are  in  earnest  in  wishing  to 
TRAIN  their  Memories  effectively,  and  are  therefore 

WILLING  TO  TAKE  REASONABLE  PAINS  TO  OBTAIN  SO  USEFUL 

A  Result."     

Any  Book  Mastered  in  One  Reading. 
Crreat  Inducement*  to  Correspondence  Classes. 
ProsfettMS  post-free  on  application  lo 

PROFESSOR  LOISETTE, 

jt.  NKW  OXFORD  STRF.ET  (opposite  Modic't  Library),  LONDON. 


CHESTS 

PLATE 

AND 

CUTLERY 

COMPLETELY 
FITTED. 

All  Sizes  in  Stock. 

SPECIAL 
DETAILED  LIST 
FREE. 


(All  Rifhu  are  Reaeivcd 


THE  BEST  MAGIC 

LANTRRN  MADE. 


QjCFQO  D  STREET.  WEST  END  ;  AND 

KKAMT*  OUSE    BUILDINGS,  CITY, 

^->|<DON. 

ICu  'c-)' WorU.,  SHFFFIEI.D.  45, 


IIasa4-wick  LiiUj',  l>>juble  Combination  Achronvatic  Front 
Len-es  and  Rack  Adjustment,  with  Condensing  Leivse*:,  4  inches 
in  diameter.    Complete  in  cnse,  /"j  I  Jr.  od. 

Illustrated  Catalogue  of  Lanterns,  free. 


Oftital  an  J  I'liyii^al  Imtiumtitt  .M<\ktr  to  H.M.  Gt/vtrnmint, 
the  fCcviil  Of<sei -uitory,  &'c.,  cft., 
63,    STRAND,    LONDON,  W.C. 
Prize  Medal,  1862.  Fstahlisukd  100  Vearf. 

METEOROLOGICAL  INSTRUMENTS. 

V  *  a 


NEGRETTl   &  ZAMB  R 

Opticians  and  Scientific  Instrument  Makers 


To  Hca  Majbstv  the  (JueEw, 
HOLBORN  VIADUCT, 
CORNHILL,  &  122,  REGENT  STREET,  LONDON. 
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co*-vit:t:ve  £x akjhai ions, 
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f;OI,U  MKDALawardtd  ai  ihe  FlSHEklF-S  EXHIBITION  to 
THOMAS  BOLTON,  j7,  NEWHALL  STRIXT.  BIRMINGHAM. 
»ho  Uat  week  »eot  out  to  hu  tnibfcriben  riiii;iMlini  *tT**»i  ***^  a| 

»vl  <J«-  ri^<ti<in.     lU  ha»  alto  •ent  oat     Tse  jk..::!*.  C  tuus*:^ 

\  •.!»•».  cl-.lMl.rt-,  al«o  H)'[!rm.  Anurtu,  Vgracsfc.  »»:  ."aw  1  mi  M  k* 
'H:t'.-r  •lid  Martin'*)  lliolojicil  Latwaturjr  Mrt.  ^ 

W'^kly  AnnoucH-eoKntc  will  be  nadc  in  tbm  fiaa  td  Ckfmiim»  T.  R.  i 

Speclmeu  Tube,  Ooe  Shilling,  post  free. 

Twfmlf  lit  Tuttlin  <9uri<  0/ Sii  Atfmtks  frr  Smttcrrfttrm  »f  £t  u. 
or  fne/vt  Tain  /#r  »o«.  6JL 
Porlfolw  of  Drawinsv  Ten  Pmt»,  u.  eack- 
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NEW  MICROSCOPIC  SLIDES 

H  SI   ISsULD  BY 

MA*i,\\<\>  WARD,  249.  Oxford  5T»ErT.  M%ncmesti». 

til.'  'i.  I'  (I'  lyi»l  m  of  Bictllaria  cilimK  •"•ri-P*  *  '  f 

;,  .,  ..       Ck-^imi't  f    .-.->.  (<. 

I**!**  <»  -4  F.iiiii  *  Ni«  i«iis  ilmrnvu-).  in  IUUjbi 

!•  I.-  Dm-  Nl.  i..ii,{e4ch.  i  t  po'l  free  fjf  i<  ti  •• 

•.I.- 1  .  ..|M.-  Sti'le-.  in  4f<»«  vaf'.ety  ■>eni  u'  '2^'"  ■  . 
•»-w\.«mi.r  liiiiLunlcri  <>tii«tv  II  l>'«-ec-on  o«  ;3e  ». 
pi),j  free  for  M-  id. 


W  I. 


HOW    4   CO  3 

9«ol<>e^cal  TranspareDdei  for  the  Lantern. 

IVv, (.-klii  -c- «  ci«  A>tIi  »U.« 
WALKER'S  ■>T^.^.\\W  GKAVnT  b^UA.SCE  rOR  R'^-  KS 
ANr>  MIN'FR^LS. 
Ht>W  ft  C -'S  IHK-KET  MICk  •5i«.<>PE  FAMP.  %t.  U. 
lllCR«H*KTKl>l  ■»r.V.— SertwM  <^  Pitckuoor^.  "t  idjjtt,  Gnnilev 
Syenilrt.  I>».»nl»«,    tJahkim*,    P.-lcnln.   Davatu,  TacJ-.jUte*,  Trachytes, 
Aadr%ar«,   l'<ir|>h>iilr>.  K'  yoliio,  1  a*ai,  A^hef.  Gneiu,  Schisti,  Liinc- 
MoBM,  AC.  |«K(  i<  Ai/.  each, 

lAMKS  II  iW  A  l.«>..  7v  KAKRiNaooM  Strbct,  Lokimn. 

NGN  MAGNETISABLE  WATCHeVT" 

W  ATOM  i;a  »M<  >>  laiiiiMl  U  "  MAONBTiaBD,"  continicted  at 
«Im  iM-Kiiit«>.>l«it'-i>  i>l  W  CatiOKlt,  Kog..  r.K.S  ,  and  a>  eihiUicd  at  ibt 

KWcirtial  *  -KiM   Tart*. 

K.  I>y  W  I  A  ('!>  M«ti>i>  at  lha  Printarr  Stamlartl  l  imekccpcr  of  lb* 
Rayal  <  >t*a»tvAi44v,  iiiMiiwii  ti 

IMf  A  Mi«<Mt (11,  MKDtl,  and  14.  Royal  Richang*.  LoodOQ. 
N.h  — Malch»*ran  Iw  C  inrcrled  lu  ihU  plas. 


BLASCHKA  MODELS 

IN 

NATURAL  HISTORY. 

Hanii,,  .11.  Mr    I'VNU'N  ..f  \V  c\ r.,.i.lli  v  Ic  Ai-  !  t*t'<ia:« 

aad  ..|  I.I  M»>l«H>  in    i;kl  \r    l:KI:AIN  a-J 

IKIl.VNl',  I  •«.  |J«»I  all  \>iJ<n  a-.J  ConiiiiurAa;!  .i»   t.  'je  aal*  Im 

*~  BI.ASCIIKA.  bre^dcn. 


SILVER   MEDAL  AWARDED 

T.I  lAMJ  S  K.  r.KEC.ORY  f.  r 
Kl>l'C  M  1< 'NAl.  C  <  >I  I  V  I  I  l«  »\S  t>K  i;ht>I.<M;Y  AND 
MINI  K  \  l  <  '«;y 

1  *^  II  I      »••  I  I  lu.ati.w  F»hi'>.i  on.  i<?4. 

t»  a.i*'  f*.  »"li:>jin  |j>n>4  n,  Pan«,  ;4ydney, 

a    :  I  •  • .  lit. 

.>A    <  rt  — 

Uli*.        :    \\  VIM  K  \I  •h;|C \l.  cm  I  KCTIONS 

t««  V  «^-.  «     .^(.         ..is  I'Mtum.  Siudciiia,  Ai:. 
M«<.irr  I  ...  ;      a'.   «  Ij — 

JAMKS   R.  OREOORY. 

•C.  >:K,n.r,  l'iiZkv>Y  Svjvare,  \V. 

I  .-..a*  .-cJ  it)< 


PATERSON  &  COOPER. 
76,  MTH.K  IIRITAIN',  LONH'-N, 
P.,Icciric  LlRht  and  Power  and  Telepbone  En^ineen 

Sro  Mrrtric-  Light  Cataloguf,         fire  i*. 

pji  r  H'    iV  *  ffKII'K.R  *i^g  i«  give  notice  t'lal  they  Ka»  :  J  «t»«  - 
.  ,  J-        vt.  ...  .1           uii  .nal.  and  Eii.-rimcaUl  Part    f  t^t  •  Bw- 
y/.-    M  ;  a..  I  I.  MA\KIKU1).  4t.  Queen  VKIonaStrtet^El^  

AMATEUR  PHOTOGRAPHY.— A  Sptcial 

W  .  I  ...  ,  .  .  f  I  'l-  i-.n.  ..1  .m  1  Vt  >.  li.  i!  Iti-trjrti  ki  la  .*  .  •  -  " 
.  l.v  Mr   1..  HOWARU  lAKM-.R  at     -       •  ; 

1.1  M-jrr.         Ki-<ent  SireTi.  W..  cm-nrn^.ii    n  \0>  » \ .  • 
1  .1  .  ai  i|  1.  III.     Am  Wi  lli«  Sul.i-cli  illu'trat-^         -.-  F-  - 
a-     ,y  oiili  ill-  Mi<  TO-r  xir,  Hli  ilomirf  .sraj'tiy  an.)  Mjcr       •:  ;•»■ 
p-.«''  VI  it-l.y  wuli  III*:  .Si."!!  .«:o).Ci  Ph  .to;r»pSy  f  r  Lin.--»  t  • 

II  1...  k-:  liiPij  I*.»rtrait..  <4c.    Fee*:  On;  <.uin-a  p-r  H  »  > 

<>f   liir.i-  Mimilii,   I  ».>  «;uinea*  llir  C  >u«e  of  S  «   M  jr.irt. 
(narti'.ul >r«,  (ic  ,  on  a|n>licatlo<i  l  >  R-  MiTCiii:i,u,  Sccr.:iar>. 


AMATEUR 
PHOTOGRAPHY. 

AMATKURS  SUPPLIEU 

WITH  ALL 

NK(  F.SSARV  AfPARATl'S- 

DRY  FLATfcS,  CIIKMIC.VLS,  At. 
Ins:ruclioHS  GiiTft. 


GEORGE    HOUGHTON   de  SON, 

^'),  Ilir.ii  HoLBoRN,  London,  W.C. 


A  GREAT  BOON  TO  AMATEURS, 

Phnlojrapliic  .^|l|«ratu.  and  MalcriaU  of  llie  l{iKlie>t  IJu^ily 
at  City  Pfice»  fnim 

THE  PHOTOGRAPHIC  ARTIST  S  STORES, 

43.  (.IIAR  1 1  RHOl'SK  SQUARE.  E.G. 
(Cl.ne  to  .Aldengate  Station). 
COMPLETE    TOURISTS'    OUTKIT.S.      EVERY  REQUIStTI 
New  Il'iusirated  Price  Li>t  bd.  Addrcu  the  Mamacu. 

C.  D.  AHRENS. 

PRISM  WORKER  AND  PRACTICAL  OPTICIAN 

36,  (;kEAT  RUS.SELL  STREET,  LONDON'.  W.C 


SPEC/AI.  NOTICESt*  iMt  New  Polarising  Prism. 

Can  be  u«rd  over  any  A  A  R  Eyepiece  Stfoncly  recommended  fur  1  >■ 
Wi^rk  :  will  take  in  any  Olijcci     Alw  Kft.tbc  .New  Krecliog  MM.-r 
Any  Ot'jrt  I  t'.la*.  and  any  I'.yepiece 
of  -<~r.ii|{  ih»  t>t.)'<  i»  in  Ineir  right 
N.col  Pri%m,  ill  eti.tcnic  for  llir  L 
&c.,  and  for  Kranli  Cri«p,  Em].,  1. 

SKELETON 

pared,  4J. .  p.  .M  frre 

K.  WAUK  WlLToN, 


Nov,  13,  1S84] 


NATURE 
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WALL  IWFERS  FRKE  FROM  ARSENIC. 


WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Stainers, 

AKK   THE  'ImClNAL   MaKRR^  Of 

-ARTISTIC  WALL  PAPERS,  Qaaranteed  Free  from  Arsenic. 

Sole  Addre8«-no,  HIGH  STREET,  MANCHESTER  SQUARE.  LONDON,  W, 

M.iy  Ix  o'rtjiincd  of  al!  Dccoratori.  SpMtll  Pria*  Medal,  Sanitary  Insiiiute 

Awarri  of  Mem.  latcnutwaal  Medical  and  Saj-.itary  Conirreni.  Mlver  Menal,  Nstunal  Heahh  Socirfy,  tgJ-i, 

COM)  MI-.ltAI,.  INI  I  RNATIONAI.  HEALTH  EXHIBITION. 


NORTH    BRITISH  AGRICULTURIST, 

the  only  Agriculliual  journal  in  Scotland,  circaUte*  extciuivcly  amoag 
Landowners,  Faimert.  Retidenl  Afcntf,  and  olhcn  latwtlted  io  tlw 
nonagemcntof  land  throofhotit  the  UnUad  Ringdooi. 
TIm  agriculturist  it  imMbhed  vmtf  WadiiMday  ancfMon  ia  tfna 

or  the  Evening  Mailt,  and  eoniain*  Report*  of  all  ihc  principal  Briliafa  and 
Iri»h  Markcn  of  the  week. 

Thofx-cial  attention "f  Ijr.il  A)^^nl^i•.dircl:lcd  to  ihe .Vr.RICUI.TI' R  IS  l' 
A*  one  of  the  be*t  exialins  (>ai>cr<  for  Advertising  Fanna  to  be  Let  and  Extatcj 
ferSalik 

AJwiImi'I  »<Mretflnjf  thetn^elvei  tn  Fannen  will  find  lh«  AGRICUL- 

ItTKISTa  fir-tolas'.  fn.-'.!iiiiii  f.r  m,,.  liing  ili.it  ClaM. 

MceiiA    lly  I"i-t  i*./.    A"-  ii.il  s,i'-riij,i;..n.  jiayabiafaiadvance.  I4.>. 

OtScaa  377.  High  bircci,  Edinburgh;  and  MS.  Queen  Victoria  Slrccl, 
Loadoii,E.C. 

MoMjr  Order*  payaUa  to  CMaatBS  Anbosom,  Jun.,  Edinburgh. 

THE  ENTOMOLOGIST'S  MONTHLY 

MAGAZINE. 

Price  Si>|«nce.  Monthly,  a^  paces  8vo,  with  occaiional  Illa<ilrali"n>. 
Condnctrd  bjr  C  G.  Barkbtt,  J.  W.  DorcLas.  R.  McLachlak,  F.R.S., 
E  C  Rti.  F.Z.S..  It  Saonwiks  P.L.S..and  H.T.  Stainton,  F.R.S. 
'I  hii  M3!:atine,  eoiBiiiMerd  h  tMif.  enBtBiaa  Maadaid  Mtida  and  nates 
on  all  tiibjrcrfi  conaaiewd  II Mt  tiWowtiny.  and  aquciaBF  *•  tha  !■■««■  of 
(he  Britiih  liJ«b 

Sateaiatiaa— Sis  SUBiait  pa*  VohM,  poii  fraa.  Tha  wilawai  can- 
mmot  »iw  ik«  June  mmbcr  in  eadi  year. 

Volfb  I.  to  VI.(«troni:lr  tionrui  in  rl<^i^)  may  i>e  obtained poichaaei*  of 
(haaaiiM  aei  to  date,  .it  the  ii,  -c.  -..1  j.tii  r  vT  lof  cndi}  tte  nmnmliini 
vali.  nmy  be  hnd  icparaicly  or  t'^gcihcr.  at  tx  each. 

London:  JOHN  VAN  VOORST  1.  Patemaster Row. 
CaarniuaicatiaBi,  Ac,  ahould  be  leoi  to  the  Kdiiur*  at  the  aboire 


On  the  iM  of  every  Month,  price  Sixpence. 

THB  ENTOMOLOOX8T: 

AH  ILLUSTRATKD  JOURNAL  OF  BRITISH  ENTOMOLOGY 
Edited  by  John  T.  CAMtNcroN, 

With        Asiivtance  of 
FaaoKRlci.:  UoNii,  ['  /  :-.  I        Ions  A.  IViwm:.  M  l>. 

Edwabi>  A.  Fitch.  K.L.S.        |       J.  J^:^^l!K  Wkik,  F.l^S. 
F.  Bi  ciiAHAN  White,  M.D. 
Contdn*  Article*  by  well-known  EntamoiagiMa  on  all  Braodie*  of  the 
Sctettre;  on  Itiwrts  iii)iirv>uv  nr  beoafieial  to  Fann  or  Oaiden;  Motaa  OB 

of  Raiitiai,  ftc. ;  than  ai«  Montliljr 

Liatt  of  rHifiliralei  and  Desiderala. 

MnsMroiu  Woodcvt  lu.VSTMTlOirS»  to  Ae  piMnc  of  wUell  cipecial 
■itoatiaa  i*  given,  and  ocreiiaiiBl  Lmioamntmo  and  Cmmuio-Litho- 
•-.iiArtiBO  PtATra. 

SIMPKIN.  MARSHALL,  ft  CO.,  Stodoim'  Hall  Court. 

THE  "HANSA," 

Pul>ti  Jied  <!noe  1864  in  Hamburz,  is  the  only  iodcpcDdcnt  profe»ional  jmper 
in  Ormaov  dedicated  exclutively  to  Maritime  Oljects.    Kuayn,  Criticpjcs, 

RrTitii'^.  Rrporfs,  AdvertiMmfnt*.  Strict  eye  kepi  upon  the  devrlopmeni 
■  f  .M  i-iiimr  AiV.iini  in  every  rciip<;ct.  Every  second  Sunday  one  Number  in 
4to  al  icasi  ",  frcijuent  sujiifeinent*  and  drawings.  Sulx-cri^ition  at  any  time  ; 
preoading  numbers  of  the  year  fiirnisbed  tul»ei|uently.  Pncr  fur  twrlrr 
months,  Adviertincment*  id.  a  line  widdy  spread  by  ihii  paper ;  cuiuiUeralile 
aKilrmeni  for  6,  13  months'  inseitiao.  Business  Office :  Aug.  Meyer  and 
l>irrkmann.  Hamburg,  Allerwali,alb  Edited  by  W.  wn  FOUOBM,  ILR.. 
llAToburg,  Alexander  Street,  8. 

On  the  tst  of  every  Month. 

JOURNAL  OF  BOTANY, 

BRITISH  AND  KOREION. 
EditcJ  by  Jamvs  Brittin,  F.L.S.,  Briti»ti  Muii-um 
CoNTSMTs:— (Higiiul  Article*  by  leading  Botaoisu.— Extract*,  and 
Moiiaat.af  Baote  Mrfll«min<-^A(«ck*  to  Jaiwali    Ban^wl  Mon.- 


\  M.  yt.  Sobseripliaa  lor  One  Year,  payable  ia  advance,  t af . 
Lnodao;  WEST.  KRWMAN.  ft  CO..  <«.  Haiton  Garden,  X.C 
i&>.  per  Ann.,  sor.  Post  Free. 

DER  NATURFORSCHER. 


r 


nir  Verbreitung  der  ForlKhliltC  lO  dco 
Natnrwiwniicharien. 
Herauscegebcn  VOO  Pr.  Wii  mfi.m  SautmcK. 
Periodiciliievolrd to  Nai«r.il  Stienee.  51  No).,  i6r.  Specimen 

be  had  lliroujh  any  Foreign  llotiktelter.    I't^ /mmmenced 

SR.  77,  ChariotleatUMse  S.W.,  and  all  BookiclJcn 


PartXX\  !l  .  <M  mm  K.  Pnce  jr. 

BRAIN: 
A  JOURNAL  OF  -M  I'ROLOCY. 

J.  C.  BUCKNILL,  M.D.,  F.R  S.,  1.  C  RI»  HTON-rp.OWNK 


M.D. 


M'i>.,  F.R  S.,  and  A.  Mt 


FERRIRR,  M.D.,  I  R..^.,  I.  IIL GHLlNt.-'^.JACKSON. 

WAITEVILLE,  H.A..  M.J}..  B.SC. 

By        H.  Ober 

Py  A.  Pitrev 


OaioiNAL  .Vkticiks— 
Tha  Cerebral  hU)od.vGsael»  in  Hcahh  aad 
tieiacr  (Vienna). 

On  the  F..-irly  Cli  L  urreiice  of  Ankle  rionu*  in  HennpleRiii. 
M.D. 

Casc«  of  Tutnnur  of  the  Corpus  Callosum.    By  John  S.  lirislowe,  M.D., 
LL.D..  F.R.S. 

Muscular  Atro('hv,  after  Measles,  In  Three  Mamhcn  of  a  Famih-.  Ky 

)  A  Orinerod,  M.P. 
I>t-^l..n- of  the  Nervous  Syiirm  ^  •'  '  r-  -"■  — Imtiii  Inf  Iftanitnn  TTilfm 

By  H.  Raddiffe  CriKker,  M.D.,  M.R.C.P. 
The  Nervous  I  »ischai|».  By  Chailas  Mordar,  M.B. 

CtlWICAL  CksT.^  — 

Al>4<-r*»  in  I  \  rclitllum  ;  Sypliilitir  Simtlinis:  Sucftien  BllndnCM}  Gwat 
Oi  ri|Hi:il  I'ain  :  t  '.rcat  Itciiefit  fn  ni  Caii  iiitl :  rK..it)i  :  AntoMy.  Reported 
l.y  Munt.i»;u  H.'intlliel.l  ^oii.  ,  M  li  Lend.,  M  R.l'  P. 
A  Ca^c  of  Idiocy  «itli  l'niver>.il  Rigidity,  the  Remit  of  Svfhililic  Incase 
of  the  Central  Nervocs  Svsltni.    By  Angel  Money,  M.L.,  M.R.C.P. 
Reviews  anu  Noiicf.s  ok  }(noK>-* 
Thudicum  :  A  I  naii  v  on  the  Chemical  CoBStittiiion  of  the  Braia.  By  T. 

Cr.TTit-iun  <  h.irlc,  .M  ft 
Sjilnry   llnil^e^  iin  Rt-tinal  Imafics  :    I    "  Afll;r■In^.'>Kl^  "  •netffxHt 
itrtlnrr,  Octolier  iSli);  II    "(In  •onie  I'i<  uli,iriti' *  i  fiiin-i  Itil  with 
Rctliial  Iin.ni;.  -  "  ( A'>.i/«,  April  1BB4).    Ky  Ckorije  A  IVrry 
.AiisTRA'  IS  or  linniMi  AMI  loarjnN  JorRNAis— 

Sclnil!/r  .11  I '  iil-iry  I'tt-cncKiliiiis  in  it  r  '^I'l,!  C  Wcslph.il  on 
.''|<,.^i;i.  ni.il  l'.ih;i!\ \  i.,n.t<_'l  n  (.n*  iiil  1  •! -<  ,|^••  uf  liie  Anierior 
Loinu.i  .(lui  l.jlt-r,i:  I  .ilunin'  i.f  llic  I  ■  n!— Hi  flii  iirni  mi  Aiiile  Astend- 
ing  I'.imlysis — .Stnimiwll,  Vierordl,  and  Mililler  on  Mulii|jlc  r><  cencrative 
Nturitii— t  'ir»:ilT  nil  i)ic  l.oculiiation  of  Hcmichvrea — I'nvcrricnl  on  Em- 
I  t  /u'  L.C1  i<:i  liciirr.it  Paralysis— Sicmciu  on  Refusal  of  Food  la  the 
I  L-n  t;r.  uirr  en  Paraldehyde  and  Acetalia  Mental  Plioiti,  Ehp 

\V  J   K'  llUs,  .M.I)  ,  I)..S<.. 
Wilks  on  Hcniianasihcua — Gairdner  on  Lethargic  Stupor  or  Trance.  By 
Ch  .Mercicr,  M  It 

Parant  on  r.ir.'i'\ ..i^  Aqi(.in«  a<  a  r:i-,ise  of  li>«aniiy— Camaiel  OH  the  An- 

valenre  of  I  cirrn- of  I  .1  n<-r:il  Paralysis  in  which  HipilllillB  il  iht  Tn 

dominant  Fcalure.    By  R.  Atkiiuon,  F.R.C.S. 
Banhaidtoo  Haad-tatanaa— Frans  Rieiiel  on  Sra<m  of  the  Mnsdee  of 

Rcspii«tian---Bemhardt  on  Partial  Lo!.s  of  Sensilnlity.   By  E.  Beevor, 

MD7  M.^CMILLAN  &  CO.,  I.ONPOV. 


LA  SEMAINE  FRANCAISE:  a  Weekly 

Neinpapar  and  Review  ia  the  Preach  Laanata.  PaRticB,  l.lmaiuia, 
Sdeaee,  Art  VaHetle*,  Noiea.  Price  md.,  throagh  Boekeellafs,  and  at 
the  Railway  Bookstalls.  Olfice.  441.  Strand.  W.C. 
LA  SEMAINE  FRANCAISE  :  Journal  Fran^ais  pour 

rAngicterre  :  Pollti.jiie.  IJtt^tnre.  Science*.  Artt,  Vari<t*<.  Nouvelles, 
et  Notes  \' :>  r\.r:iiplaire  par  la  posie.  i\ti  .  en  timl  tes  [iotie.  AVoniw- 
tfinancu  pax  Is  poste— un  an,  lew.  lod. ;  six  mois,  51.  yl,   Ptia  »d. 


■a  le*  bbsaina  et  ana  nrc*  dos  rhawiaa  4a  faa.  Ob  i 

aux  bureaus,  sat.  Sirand,  Leodret,  W.C. 

LA  SEMAINE  FRANQAISE.— U  Semaine  Fraa- 


^aise '  has  been  hroaehi  oni  in  London  far  the  beaeit  of  ihoaa 

readerii  whis  inav  «i<.n  stndy  rnnlempnratj  FMKh  ftUM  aB  j 
view,  in^fr-iil   r.f  r;.:>tilr;ini;        ir  rradinjC  tO  I  -»    »      —  - 

It  certainly  neriu  success."— Cr»s/*iV. 

Taaiitev  StTMtantvioitr—  t.  d. 

Tjfciao  Motitba   .m     m«     m.     ...  h»  a  9 

■a       ,.       „     ™     .„    -  5  S 

TNialea  -                  .~  —  so  so 

P. 0.0.  payable  to  A.  Cri^tin 
Pnblishine  Office,  44I.  .Str.ind.  W.C. 


THE  ZOOLOGIST : 

A  MONTBLT  MAGAZINE  OF  NATURAL  HISTORY. 

Third  Series.  Fxliied  by  J  F.  HM»ri>  r,  F  I  .«?  ,  F.7.S  .  Member  of  the 
British  Orniihi  f  eists'  Cuii.ti  ;  conl.iin- — 
r'riginal  Article,  by  well-known  nAturnti«tt  in  every  branch  of  aoology; 
habit*  of  animal* :  arrival  and  departure  of  mi^tory  birds:  oceuircaca  of 
rare  birds ;  distribution  and  miKraiion  of  BritiUi  fresh-water  fish ;  new  or 
rare  marine  fi*h ;  local  aqitaria  ;  Pritish  reptile*:  Pritish  land  and  fresh- 
water mollusca,  with  remark,  on  ihr  haunts  .ir  l  ha' its  i  f  the  species  I  and 
other  matters  of  general  interr<.i  10  (bone  »hn  HdiKht  in  natural  history. 
Reports  of  the  Unnean.  Zooloxical,  and  F.momnl.  ^  ical  Societies.  Reviews 
of  naluial  history  books.  rvrafti«n.il  tran<>ati<  ns  from  foreign  toological 
journaiaof  imp<-rtart  and  intrrenini;  .irticlcs  in  rarii 'Us branches  of  saofagy. 
ThON  ate  Occaiional  wnrHcnts. 

JOHN  VAN  VOORST,  t.  Pateraoaier  Row. 
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WOKLD-UFE 

WoH^Life;  or^  Comparative  Gtv/oj^:  By  Alex.  Winchell, 
Professor  of  Geology  in  the  University  of  Michigan. 
Pp.  642,    (Chicago  :  Oiggs,  1S83.) 

AT  the  present  d.iy  cyclop^t-dic  knowledge  has  become 
very  rare,  and  a  scicntitic  mm  is  generally  like  a 
ntiner  intent  on  his  own  special  --Iiaft,  and  too  often  care- 
less or  ignorant  of  the  gener  al  [iLin  of  the  whole  mine  of 
science.  The  work  of  the  collator  and  summariser  is 
thus  continually  rising  in  importance,  and  care^  patience, 
and  judgment  are  now  more  requisite  than  ever  before. 
Although  these  scientific  "  consolidation  acts  "  can  hardly 
fail  to  be  open  to  criticistn,  yet  every  man  of  science  must 
receive  them  with  gratitude,  for  they  aflbrd  him  a  general 
of  his  science,  and  furnish  him  with  a  useful  repertory 
ot  reference. 

I      In  this  work  Prof.  Winchell's  fidd  is  very  wide,  when 
he  undertakes  to  collate  astronomy,  cosmogony,  and 
I  geology,  in  the  widest  acceptation  of  these  terms.  Su 
I  m<<ny  subjects  does  this  book  touch  on  that  it  will  only  be 
possible  within  the  limits  of  an  article  to  give  a  general 
view  of  its  scope.   The  author's  reading  has  been  exten- 
sive, and  we  are  glad  to  observe  that  copious  references 
j  arc  provided.    He  expounds  with  care,  although  perhaps 
Hoinctinics  too  ditfuseiy,  the  views  of  many  writers,  and 
thus  brings  to  a  focus  a  great  mass  of  literature,  and  his 
own  speculations  are  generally  interesting,  although  not 
always  above  criticism. 

As  already  indicated,  this  work  is  intended  to  give  a 
Ijeneral  sui\  cy  of  stellar  and  planetary  systems,  to  note 
the  marks  of  evolutionary  processes  revealed  by  the  tele- 
scope, to  discuss  various  cosmogonic  theories,  to  examine 
the  probable  life-histories  of  nebula;,  suns,  planets,  and 
satellites,  and  to  consider  the  influences  under  which  the 
surfaces  of  planets  arc  modelled  and  transformed. 

Modem  cosmogony  is  properly  a  department  of  physics 
and  dynamics ;  but  when  states  of  matter  irreproducible 
in  the  taboratory,  and  the  mechanics  of  systems  too  com- 
plex for  rigorous  mathematical  treatment,  are  dealt  with, 
muderation  in  the  general  reasoning  employed  has  not 
.-il\vay.>  been  didy  observed.  No  one  can  doubt  that 
speculation  is  of  the  highest  scientific  importance,  but  it 
i  -  also  etiually  certain  that  in  work  of  this  kind  a  descend- 
111^  scale  may  be  formed,  beginning  with  speculations 
fuunik  ii  '  li  ri^'oru.i-  mechanical  principles  and  ending 
with  wild  and  lunatic  fancies.  Every  writer  on  such 
topic?  nuisi,  I  suppose,  sometimes  question  himself  with 
misgiyine  as  to  where  in  such  a  list  his  name  would 
c;nnH.  M:  Winchell  appears  to  treat  all  speculations 
witii  judgment,  although  one  ts  sooieiimes  tempted  to 
think  the  exposition  over-elaborate  and  the  consideration 
♦rio  patient. 

rJie  first  part  or  book  is  entitled  *' World-Stuff,"  and 
begin ^5  with  a  good  account  of  meteors  and  meteoric  dust. 
The  author  thinks  that,  according  to  Mr.  Aitkcn's  theory 
of  t  be  fonsMf"^  f«>g»  the  highest  clouds  in  our  atmosphere 
[«vesl  Up**^  '''^'■^  of  a  ^  ery  ''"c  dust,  probably  of 

-fljiffi^  '*t-glows  of  last  winter  appewed 


to  illuminate  clouds  at  an  unusual  altitude  :  may  not  these 
clouds  have  owed  their  existence  to  the  very  dust  which 
caused  the  glnw  ? 

The  zodiacal  light  is  then  described,  and  is  attributed 
to  swarms  of  meteorites  circulating  roimd  the  sun,  and 
the  visibility  nf  the  li;,'ht  on  both  lion'zons  simultaneously 
is  taken  as  showing  that  the  orbits  of  some  of  them  are 
greater  than  that  of  the  eaith.  The  author  also  suggests 
the  pt.>i).ibility  tliat  -warms  of  oieteorites  circulate  aboot 
the  planets  as  satellites. 

Comets,  whose  association  with  meteorites  is  now 
K^cncrally  .accepted,  are  described.  Later  (p.  77)  the 
author  wi  itcs  :  — 

"The  phenomena  of  the  tail,  espcvuily  in  the  vicinity 
of  aphelion,  arc  siicli  aa  wmild  result  if  we  couki  ron*  ei\  e 
the  nucleus  of  the  comet  surrounded  by  m  aura  extend- 
ing on  all  sides  as  far  as  the  remotest  limit-s  ot  the  tail, 
and  could  recognise  the  tail  as  merely  a  luminous  shadow 
cast  by  the  nucleus  in  intercepting  certain  radiant  energy 
prncecdin;;  frotn  the  sun.  .  .  .  The  tail  would  be,  there- 
fore, not  a  material  loriu  niovtng  with  the  comet,  but 
something  perpetually  renewed,  while  the  older  and  more 
distant  emanation*;  disappear  from  visibility." 

Thai  theory  which  divides  the  tails  of  comets  mio  three 
classes,  according  to  the  gas  of  which  they  are  formed,  is 

not  given.' 

The  nebula*  are  tlien  passed  in  review,  and  are  well 
illustrated  by  drawings.  They  are  classified  as  amor- 
phoiis,  spiral,  spiro-annu!:tr,  nnniilar,  and  planernry,  and 
the  class  is  taken  as  giving  .111  indication  of  the  stage  of 
evolution. 

In  the  case  of  a  spiral  nrlnila,  ?-iirh  -ha:  in  Canes 
V'en.itici  (Fig.  8,  op.  tU.\,  it  becnii  chtiicult  beiieve  that 
we  view  the  whole.  And  we  suggest  that  the  great  mass 
of  the  gas  is  non-luminous,  the  luminosity  being  an  evi- 
dence of  condensation  along  lines  of  low  velocity,  accord- 
ing to  a  well  known  hydrodynamical  law.  From  this 
point  of  \  lew  the  visible  nebu!  1  mny  be  regarded  as  a 
luminous  dia^iram  of  its  own  sireani  lines. 

In  the  second  chapter  the  author  enters  on  the  genera- 
tion of  heat  in  Mel)u1rir  inasscs  The  diMLU-^ion  appears 
unsatisfactor),  .ii^d  as  it  is  a  matter  of  pruiiary  import- 
ance, I  propose  to  make  some  criticisms  thereon.  The 
usage  of  ineclianic.d  and  llierniir  tei  nis  i-.  Ioom-,  ih.it  it 
is  somewhat  diliicult  lo  determme  the  author  s  meaning. 

The  question  is  concerning  the  generation  of  heat 
in  a  contracting  nebular  mass,  and  on  p^  86,  $  9,  he 
concludes  : — 

"  It  is  true,  then,  that  contraction  develops  heat,  and 

that  its  development  delays  final  refrigeration ;  that  is, 
the  progress  toward  final  refrigeraimn  is  not  as  rapid  as 
the  amount  of  radiated  heat  implies.  Hut  it  is  not  true 
that  contraction  (from  cooling)  can  have  developed  the 
whole  amount  of  heat  at  any  time  existing  in  the  mass,  or 
can  even  maintain  .t  body  at  a  constant  temperature." 

From  this  conclusion  I  venture  to  di]>i>ent,  and  in  order 
to  show  my  grounds  I  will  give  a  paraphrase  of  the 

author's  argument,  as  far  as  I  am  able  to  LCr  i-p  it. 

Let  there  be  two  similar  planetary  aphcre^  with  layers 
of  equal  density  similarly  arranged,  and  let  the  linear 

dimensions  of  the  '^nla!]eI  'or  =.iy  ■■onfiguration  fS)  be 
l-«th  of  those  of  the  larger  (or  say  configuration  a) ;  or, 

'  This  Wis  sketched  by  Prof.  lull  in  his  Ute  kctitrt  at  Montreal,  Iml  1 
hkM  ivIbrtiiiMUiy  fasoucii  dw  origimMOi'^  nun* 
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ID  Other  wonfe,  let  a  snd  aim  be  any  oorrespoodiiig  ndii 
of  «  and  /3l 

Let  the  mass,  however,  contained  within  radius  «  of  s 

Ix*  equal  to  that  within  radius  aln  of  ^  ;  so  that  3  might 
Ik-  fonned  from  4  by  simple  conttaction ;  and  suppose 
both  systems  to  be  in  hydrostatic  equilibriutn.  Then  it 
is  easy  to  ^nw  that  if  p  be  the  density  at  any  point  of  a, 
the  corresponding  density  of  ^  is  wV  :  s*"^  if  /*  be  the 
pressure  at  the  same  point  of  a,  the  corresponding  pres- 
sure of  d  is  n*/ ;  and  lastly,  the  modulus  of  elasticity 
being  (nip  dt)  at  any  point  of  the  cocresponding  elasticity 
of  19  is  n\u{l>  dp} 

Now  if  we  suppose  tbe  mass  to  have  contracted  from  a 
Stale  of  infinite  dispersion  to  the  coniigurations  a  or  0, 
there  must  in  each  case  be  a  certain  exhaustion  of 
potential  energy  of  mutual  attraction  of  matter,  develop- 
ing heat  in  the  mass.  Then  it  may  be  shown  tliat  if  It  is 
tlie  exluiustioD  of  energy  of  the  matter  within  a  radius  a 
in  passing  from  infinite  dispersion  to  configuration  m,  the 
exhaustioii  of  energy  of  the  matter  within  a  nidius  a  n  in 
passing  from  infinite  difspcrsion  to  configuration  /3  is  «//.' 
The  same  is  also  true  of  any  stratum  in  course  of  its 
contraction.  If  wc  take  a  succession  ol  configurations 
with  radii  infinity,  1,  J,  i,  i^c,  in  harmonic  prt^rcssion,  a 
ooDstaot  amount  of  h^t  will  be  generated  in  passing  from 
any  one  configuration  to  the  next 

Kew  let  us  suppose  that  in  course  of  contrriciion 
neither  convection,  conduction,  nor  radiation  t  1  <  -  place  ; 
then  if  the  temperature  in  the  condition  of  infinite  dis- 
persion be  lero,  and  if  the  specific  heat  be  constant, 
the  temperature  i>f  any  stratum  a  of  a  being  tf,  thiit 
of  stratum  of  /9  will  be  tid.  In  this  case  p^,  being 
density  multiplied  by  absolute  temperature,  iK-comcs,  in 
passinj;  from  n  to  fi,  «*p#.  If,  therefore,  the  modulus  of 
dastictty  varies  ns  density  multiplied  by  temperature,  wc 
have  the  elasticity  in  9  /i*  times  that  of  a  But  wc  have 
already  seen  that  is  augmented  in  passage  from  a 

lo  &  by  the  factor  n*.  ilence  the  hypotheses  as  to 
arrangement  of  strata,  specific  heat,  and  law  of  elasticity 
arc  such  as  to  insure  equilibriu  n  in  every  configuration, 
if  it  holds  in  any.  This  law  of  elasticity  is  thai  of  the 
/jro/Amwa/ contraction  of  a  so-called  perfert  >;  is. 

Now  Mr  Winchell's  argument  appears  to  me  to  be 
that,  when  there  is  loss  of  heat  by  radiation,  there  is 
necessarily  deficiency  of  temperature  to  malce  up  the 
clasti'  ity.  and  thus  ctiuilibnum  is  impossible  unless  we 
look  for  heat  from  other  causes.  He  docs  not  ^ceui  to 
notice,  however,  that  it  will  be  far  nearer  the  truth  (if  an\ 
such  phv  5K  .ll  hypotheses  can  be  said  to  be  near  thereto 
10  Ukc  the  elasticity  frfJTO  the  adiabatic  contraction  of  the 
perfect  which  we  know  to  van,-  as  w  here  y  =  I  -408. 
With  t!ii»  law  the  argument  breaks  down.  In  any  Case 
the  constancy  of  specific  heat,  the  similarity  of  successive 
configurations,  and  the  fawof  elasticit)  <if  "  {K_rfert  ■'  ^^mscs 
arc  untenable.  In  order,  however,  to  <Io  juMite  to  the 
author  1  mu^t  point  out  that  he  attributes  later  the  supply 
of  heat  to  "conglomeration,"  which  differs  I  presume  from 

•  'I  S'  T  \.  .|iAai-;tr<1  *it'»  !^;Vi'i  t^ir'  -r>'  uf  tS-.  cr*rlK's  ('.v.in:  w  if? 
K;iv«-  n-     liM.'u'tr  in  priAi'i^  ihl*.  r*i  cvcii  A  *»rp;i|c  a'_iiujin[.in._x  Ivilli  Ii>cir.>- 

*  Tlf  <  t'lk-j-iKKi  i  f  a     iTii       v  ui  *pl>a*  of  it««  M  and  raHiu*  «  i* 

•'.'  re  u  u  tlw  it:r..  I..       (.uci^um.    Heticx  f.>r  &  heicKigednMi* 

nbvMniljr  titr  «<lMuttiaa  bregma  •  tine*  u  gwt  m  IicKmc.  . 


"contraction"  in  the  supposed  absence  of  hydrostatic 
equilibrium  in  successive  stages,  and  in  the  irregularity 
of  Che  masses  concerned. 

The  paragraph  in  this  chapter  on  nebular  rotaticm 
appears  to  clothe  the  matter  in  an  unnecessary  mystery.  1 
Surely  we  may  admit  that  tbe  existence  of  a  nebular  mass 

with  an  absolute  zero  of  resultant  moment  uf  momentum  j 
is  highly  improbable;  and  if  the  expanded  nebula  bas  j 
finite  re<;uUant  moment  of  momentum,  then  must  the 
agglomerated  nebula  rotate.    Even  with  zero  momentuir 
the  nebula  might  perhaps  divide  into  two  portions  with  1 
equal  and  opposite  momenta.  I 

Wc  next  co'ne  to  paragraphs  on  nebular  annulatioa 
and  the  "  spheration  "  of  rings.    The  intractability 
these  problems  to  mathematical  treatment  renders  thf 
discussion  highly  speculative,  but  the  author  seems  t-^ 
treat  his  subject  with  discretion. 

The  second  main  division  of  the  work  bears  the  title  'u 
"  PUinetology."  An  elaborate  sun-ey  of  the  soIar  syste:- 
is  given,  with  a  consideration  of  tlie  arguments  for  at,'. 
against  tlic  nebular  hypothesis.    The  fact  that  the  inntr 
satellite  of  Mars  revolves  in  a  period  shorter  than  th.Tt  ■ ' 
the  rotation  of  its  planet  is  regarded  as  a  great  difiici;.'f 
in  the  acceptance  of  Laplace's  theory.   Our  autlu»r,  u  htift 
suggesting  as  an  explanation  a  diminution  of  the  prim:- 
tive  period  through  the  influence  of  a  resisting  medmr  1 
refers  favourably  to  the  theory  that  solar  tidal  friction  \.-,^  \ 
retartled  the  pi  met"-,  i.  uition  whilst  leaving  the  pcri<"»d  •  • 
the  salcliilc  unaltered.    I  have  myself  regarded  (he  f-<- 
of  which  we  speak  as  a  very  striking  confirm.it nui  of  '.i c 
iinjHirtani  e  of  tidal  friction  in  planetary  evolution. 

Kaye's  modification  of  the  nebular  liypothesi>,  in  \*hi. " 
the  plancLvry  annuli  are  supposed  to  arise  in  the  inieno 
of  the  nebula,  is  criticised  by  Mr.  Winchell  with  son,(  I 
success.    An  account  is  also  given  of  Spiller's  ihei'>r^ 
That  author  rejects  the  annuli  entirely,  and  supposes  :tv 
planets  to  arise  by  a  combinaiion  of  tidal  action  w  : 
centrifugal  force.     The  formati<in  of  the  planet  is  s 
posed  to  take  place  after  the  central  mass  has  rcachi  .; 
the  condition  of  igneous  fluidity. 

"It  is  manifest  that  a  separated  planetary  mass  tv..  -' 
produce  a  tidal  swell  of  some  magniaule  upon  the  ti  r- 
central  m.i  ...  At  some  perihelion  of  the  jilanet  there- 
fore—concurring perhaps  with  a  conjunction  of  planei*- 
the  centrifugal  tendency  of  the  equatorial  portion  of  ib* 
cenual  iluid  mass  would  exceed  gravitation,  and  the  tidii 
sn-ell  would  be  lifted  bodily  from  connection  with  th? 
central  mass.  .  .  ." ' 

Neptune  generated  L'ranu»,  Uranus  .Satuni,  and  so  o;i 
Now  I  \-enture  to  say  that  Spillcr  could  not  ha\e  m3ii< 

any  numerical  estimate  of  the  clTicicncv'  of  a  pl.iuf.-t's  t  rl 
action  on  the  sun,  or  he  could  not  liave  proposed  th 
fantastic  theory.'   It  would  therefore  hardly  ha\'e  secme 
to  me  V.  i  I  111  « i  i  have  referred  to  this  |)assage  h, 
not  Mr.  Winchell  stated  that  this  theory  might  be  rogardo 
as  a  prototype  of  one  of  my  own. 

I  had  sr   ■    ted  that  when  the  earth,  then  witbi>,  '  . 
satellite,  was  rotating  in  four  or  five  hours,  the  free  per:«- 
of  oscillation  of  the  fluid  planet  would  be  almost  the  »-7- 
'  p.      af.  rlt. 

•  For  Mieh  .vi  CTitifiaf*  «**  •  fiap«r"0«  the  TiJal  Frini.Hi  uf  n  Pj; 

atlenij''^  l.v  ^i-^- ^.>;rlllr^.,  .-i.  .' •  , />A.7.  Tratt  Parts.  tSKii     On.,  ; 
i(  i*  <-li.,,i th..;.  s,:;.|..  .  ^..jUi.  n  tii  ofvi.  wily  IB  ihr  vuti  !<■•  f»- 

^.iiiii;    .  ih  ii  in  lie-  cirih.  th' n  iIit  I'ri'  isc  ■  1  ■.imh>  orlMl.^t  qimiK^ 
111  III.  :iivc.i  iluc  ioeartli\  tiil':-- ":r  ill-  -T.:  1^  i;it,.otli  \vM  i>r  tiMt  du«  • 
Wiii'ii  tuJt.'. uii  the  earth.         jalxi  l.tU£  111.  p.  s^o. 
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as  the  period  of  the  solar  semi-diurnal  tide,  and  that  the 
solar  tide  might  undergo  such  kinetic  augntentation  as  to 
rupture  the  planet  A  piece  torn  off  might  form  the 
moin.  The  suggestion  was  only  thrown  out  tentatively, 
and  it  might  perhaps  ba%'e  been  better  had  it  been  sup- 
pressed. The  whole  essence  of  the  suggestion  lies,  how  - 
ever, in  the  apprDxim.itc  identity  of  the  free  and  forced 
periods  of  oscillation,  and  (bis  reasoning  has  no  place  in 
Spiller's  theory. 

In  considering  the  histor\"  of  a  cooling  planet,  the  author 
is  opposed  to  Sir  William  Thomsoo,  and  concludes 
that  the  surface  would  harden  into  a  crust.  It  seems  to 
me  that  the  tiin«  is  hardly  ripe  for  a  very  confident  Opinion 
on  tile  point. 

A  large  place  is  given  in  this  book  to  the  influence  of 
tides  in  the  evolution  of  a  planet.  A  description  is  given 
of  the  tidal  retardation  of  planetary  rotation  and  the 
recession  of  the  satellite  ;  and  the  chapter  is  In  fact  prin- 
cipally a  r^sumi'  of  my  own  papers.  The  .author  is  at  one 
with  me  in  rejecting  I'rof.  liaU's  view,  that  an  enormous 
ena^eration  of  marine  tides  can  have  taken  place  within 
^■Njlogical  history.  He  is  inclined  lo  adopt  the  view  that 
the  trends  have  been  imparted  to  oui'great  continents  by 
means  of  the  wrinkling  consequent  on  tidal  friction  in  a 
primitively  viscous  mass  ;  but  he  hardly  notes,  as  I  |x>intcd 
out,  that  if  this  be  sr>  we  have  to  accept  a  continuous 
adjustment  of  the  genera!  cllif)fi'cityof  the  earth  to  a  figure 
of  equilibrium,  without  oWiter.ition  of  the  wrinkles.  The 
suggestion  is  thus  perhaps  placed  in  almost  too  favourable 
a  light 

On  p.  282  Mr.  Winclicll  speaks  as  though  solar  tidal 
friction  is  adequate  to  cause  a  sensible  lengthening  of  the 
>  car,  so  that  in  earlier  ages  it  was  sensibly  shorter,  tt  is 
impossible  tn  admit  the  Correctness  of  this  view,  as  I  have 
elacwberc  shown.' 

In  a  section  on  orogenic  forces  we  have,  amongst  much 
other  interesting  matter,  an  .account  of  .M.  Favre's  experi- 
ment, in  which  a  layer  of  clay  is  placed  on  a  tense  clastic 
membrane,  which  is  then  allowed  to  contract :  an  illustra- 
tt'>n  of  many  of  the  facts  of  mountain  geology  is  thus 
furnished. 

In  the  following  chapter  the  author  follows  the  various 

hnes  of  argument  by  which  limits  arc  placed  on  the  age 
of  a  planet,  and  by  a  subsequent  geological  discussion 
endeavours  to  derive  a  time  scale  ;  but  I  feel  incompetent 
to  judge  of  the  worth  of  the  coi^  liwi  n.  We  may  regret 
to  find  the  revival  in  this  place  of  Prof.  Haughton's  ai]gu- 
ment,  vis.  that  the  absence  of  a  measurable  notation  of 
jr/i  days  proves  the  enormous  antiquity  of  the  elevation 
of  i'^urope  and  Asia.  The  ai]gument  is,  I  think,  worthless, 
as  I  believe  that  Prof.  Haughton  now  admits." 

The  principal  topics  dealt  with  in  the  rest  of  the  book 
are  the  geology  of  the  moon,  the  physical  condition  and 
habitability  of  other  planets,  and  the  final  effects  of  tidal 
friction. 

The  fourth  main  division  of  the  book  is  historical,  and 
contains  a  leview  nf  the  evolittion  cosmogonic  theories, 
with  an  eKposition  of  the  speculations  of  Kepler,  Descartes, 

*  PUL  Tntfit.  Pirl  J,  iBSi.  p  :  "  From  ihi*  ii  follow*  ih»t,  if  ehc  »hoU: 
i.f  ihe  mOBwarJInni  of  Jujuifr  .md  liii  >,Hellite»  «vre  doiK.ytd  by  v-Ur  liJil 
(nctw/»i,  ihe  tn«n  iltMaiMTc  of  Jiipitet  ifvm  •ait,  would  only  l>c  iiicrcasfd 
f»y  i  'vs<mlh  (mttfrinltd  i  isoc.ih)  larl.  1  ■  i  .  ifert  of  the  d«trur(ioti  of 
iit«  uii«tml  miMDcotuoi  wT  JJt)  otlicr  ly'klein  wmIiM  be  very  mucK  test." 

» jBw  PwM.RS.J^manvt,  tM>      iM,  M,  "On  PmC  HancfctM't 


Leibnitz,  Swedenborg,  Kant,  Lambert,  William  Herschd, 
and  Laplace. 

From  the  account  which  has  now  been  given  of  this 

work  it  must  be  evident  that  Mr.  Winchell  set  before 
himself  a  task  of  portentous  magnitude,  and  that  he  has 
performed  it  conscientiously.  The  criticisms  which  have 
been  made  should  not  impair  the  conviction  that  the 
student  of  this  group  of  subjects  will  find  his  work  of 
great  value.  G.  H.  Darwin 


LETTERS  TO  THE  EDITOR 

(  T%t  BSttrdats  not  hold  himstlj rttponstbU  for  opinion s  ixprttstd 
kist&rrtsfvHJenti.  Neither  (an  ht  undertake  to  rijurm, 
or  to  «yrrf:p  ti.i  -tith  the  zt'riters  c/,  rij  rftl  manuKf^f* 
No  notid  is  liiken  i>f  tin^inymout  communications . 

[  The  Editor  urgently  requests  corttip<yntt.'nts  lo  keep  theit  letters 
as  short  Its  pftfi^/t'.  Thf  f^- r"!trir  ftii  xpace  is  so  great 
t!  at  it  II  ("/A  J  -CI  J     .!  ir.Jitr,  the  ap/:(tran(t  tt'en 

of  commHtiu'itiions  containing  inieresting and  net  el /<>(ts.\ 

The  Pentacriooid  Stage  of  Antedon  rosaceus 

I N  compliance  with  Prof.  Henlman's  request,  I  have  to  state 
th.-it  my  i-xpcriencc — ncr|uir«d  during  seven  years  of  con>cciuivc 
dredging  in  Ijimla>.h  Hny  (lS55''Ol)  -is  in  i-nlire  accord.ince 
wiih  his  own.  .\lthongh  the  most  active  jx  i  iod  of  repr  diiciion 
in  Antei/i"!  r<-'  :t<Ytii  undoubtedly  (SS  $t.itf(i  tiy  Sir  Wyvillc 
Thomson)  the  Mrfyourt  of  the  summer,  w  that  the  Pentafirinoids 
which  spring  from  the  ova  then  siatured  and  fertilisetl  are  ready 
to  drop  olTtneir  stems  in  the  succeeding  autumn,  yet  I  never 
failed  to  obtain  PentMritnith  tn  all  stages,  as  well  as  Amfed^Mt 
still  "in  frak,*' througlunit  the  m  nths  of  August  and  Septem- 
ber.  In  fact,  the  whole  of  my  suuly  of  this  type— which,  as 
regards  the  skeleton,  is  fully  leionlcd  in  my  iiii'inoir  in  the 
Phihs.iphical  Transfsdions  for  I.S65,  and  of  which,  as  icg.irds 
the  soft  pirts,  n  gencvMl  .icoouni  given  in  the  /V.>,  ,v,f'r«i,'j  of 
the  Roy.ll  Smiety  fur  1876,   was  cariicd   out  duitng  tho«e 

months ;  niy  ufficial  duties  keeping  me  in  London  until  aAer  the 

first  wrck  in  August. 

I  may  t.^ke  thi-  opportunity  of  directing  the  alteiiMon  of  those 
intcrcs:c<l  in  Crinoidal  stnicture  I  I  Mo  a  comniunitatioii  I  have 
recently  made  to  the  Kt)yal  So<  iriy  {PrL\e,Jiu^t,  May  29)  on 
the  Nervous  .System  of  the  Crinoi.js  ;  (2)  to  a  paper  l>y  I'rof.  .\. 
.Milnes  .\Iardiall  in  the  Quarterly  Jcuraat  of  .MicrMicipual 
Sciinet  for  July  last ;  and  (J)  to  a  paper  by  Dr.  Carl  Jickeli  of 
Jena,  in  the  /o^'l  Antr(i,vr,  7  Jahrgang,  No.  170. — The  doctrine 
I  propounded  on  this  subject  m  arly  twenty  years  .igo  (that  the 
quincjuelocttiar  oigan  containc<I  in  the  ccutro-dors.il  basin  of 
AnitdoH  is  a  net-te  ccnh  f,  and  that  the  radial  cords  issuing  from 
it,  which  traverse  the  ealcareou-.  segments  of  the  aruts  and  pin- 
nules, and  give  off  branches  to  the  >ucees-.ive  paiis  oS  mttsclet, 
are  nn7»>limnks\  ihejugh  supported  hy  the  experimental  evidence 
which  I  pub1i»hed  in  1S76,  and  by  the  careful  microscopic  inves- 
ligations  of  my  >on,  I)r,  P.  Herbert  Curi>enter,  has  not  been 
accepted  by  Zool<^i*t»  generally  ;  being  for  the  most  part  cither 
ignored  altogether,  or  pooh-poohe<l  as  "evidently"  fallacious, 
bec.inse  ineon^i^leiu  with  hon»(tl  gieal  theory.  When  I  made 
my  recent  communication  (l)  to  the  Roy.il  .Society,  summing 
up  the  Very  reniarkabic  cnnfirniator)-  evidence  nl'totded  by 
my  son's  inquiries,  aivl  referring  (as  Prof.  Maisball  h.id 
l  iri  ily  i_:i.iM  '.|  11;.  In  i|o)  to  (he  then  unpubhslied  results 
of  expciisutnls  ui,  which  entirely  tallied  with  my  own.  Prof. 
Huxley,  while  admitting  'he  strength  of  my  casi-,  remarked 
that  the  position  I  assi^^n  to  the  nervous  system  of  the  Cnnotdea 
is  as  .inoinalous  (in  n-laiion  to  tliat  of  Echinoderms  generally )  as 
it  would  Ive  for  a  Vertebrate  animal  to  h.ive  its  spinal  cord  lying 
iilong  its  ventral  surface.  In  reply,  I  asked.  "  What  more  proof 
can  you  .%-.k  for,  of  the  nervous  function  of  ihc  (}uin'iuelocular 
or;.,'an  and  radial  cords?"  The  only  a  lditional  evidence  that 
Frof.  Huxley  could  su^'^jcst,  wa*  the  rcsuh  of  electric  stimulatioo* 
Hcfore  tiiy  paper  was  inihlisbed  in  the  Procioiimgtt  Heamt  (3) 
that  this  eKpcriment  ha  l  been  actually  tried  four  yeses  ago  by 
Dr.  Jickeli,  whose  results  entirely  confinned  my  doctrine. 

It  is  lobe  hoped,  therefore,  that  thoie  wbo  haw  so  ooofidcntly 
and  persistently  dung  to  a  homology,  which  is  in  direct  contra' 
diction  to  the  mott  complete  and  conclusive  proof  that  experi* 
stent  can  aflbid— supported  as  this  is  by  the  large  body  of 
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>  A  "k-sar  fetaBiB>t>3es  of  o» 
cat-,  a  fr^-*  be  •••htaiatd  : 


id  .;s<r-»co:os  is. »»  Prof-  Afmswr»c 

J    u.- il :  i  lie  — f.><»ni^rifgf  «sai&. 
i.-ieB  •  .  rk  he  »  ciUed  • 


••  *        '      tf      •      t'/      1    "»  Vt 

►  •  ♦  *^-^t 

•  ■•         'j^-,^'.f  e^->^.<-i 

•    -  •    .     •  .  ,  .^^  I      .♦•'.jr*  frx  ••<■ 

•*         '  ••••  »  ro 

/     •     »  .-.^  ■.•  V  •.'It^^tt 

* •  •  •   •   _  •  •    '  *^  •  / ;r  •  ■•'^f      •  >^t<to 

^,     ..         ,        y  .  ,^  .J  w  ^      jL-/, /tt9  »jf  ihe 

'  -  x  .       «b«  •/,•»..  l<>  tlve 

/  .V.   .ijf  '.^  f'«rf^'*«  wi'h 

-    ^  '  ^  .  '  *      .  ,  Vx/rae  in 

»     »  •       -   *  '^A*  I/,  j,fo- 

•»*   »•   't.*  m^rfcy  of 
■/»/.»  ;>>'^/)xaJljr  rxikfriining 

■  ''X*-  .;/«.     My  '/wn 

/  » ..  »>.*<"  »/.'       ft^  '/T'limry 

-»*            ■  ti^tiiKJifj  iot 

'»  t'l f  ,4f ...  ,tt^,.t^  ,4  fAu'xt'vin 

m            I  "» fn/«')«-l  my 

...  .  .    ■.tm.ttf>t.it  Ut)f^  uUi^ArA 

.    ,  f    ../    tft.    •  '.^    t,  .y^.'ti'U*  I't  hi* 

•   »!  ../ »-»|,|»in#>»|  If, 

.  .«  ;/.;/»»•  •««  ••»•■  'A  III*-  Uiual 

.«  M  /  A,    "titt'in.tta        ni'ialt  afvl 

•«     »  «>,  .  4'     '»/!  •".»)•  ■  |>ii)yr,  <*f 

/  '     •..  «  lU  tHf  f't^f  tuiifft         M-rii  u|t 

,     *  .    .  '  f  ..I  •I..- It,.  i(-,t»ti^HfA  lif  vh'fA 

t  <    I  •!,  iU  «»,  mt^\  #»<)  »  .1  ll.al  "  itvitr  altrn- 

f  •••>  <iiflf y, "  ('</ftw->|iirnll)r 

«•..#,  l>««.4<|,  i<ii«iftr<f  In  our  "le»t- 


T=e  Reces.1  L-a*r  Eclipse 


»  ;:  zriiri  3  4.: ax  de-jree  the  jxct  a 
Ik X  T«U»:  Bumber  (*oL  lu. 
l'.  '6321.    Tae  eel:."**         -ecs  heir  «ftJer  ibe  ino»t  tirain  . 
drci-'-a&iT* :         bicinri-.c  »«  »  gr««  ihxi  the  disk  o-.' 
t<4xc;-.      '•;:-:iTTv«d  w-.-J:  Jic  Biii-i        »»J        copper  on 
uviiliy  »e«B  W4«  b:«  fjccc-i.    Hittoj  wucbed  the  mooo 
into  the  wnbrx,  «▼  »:•.«;:.  «        i^wtcd  for  »  while,  t«.  • 
looking  agiia,  a:  Ql'js  G.M.T..  1  wi«  sarprisel  to  lee  a  pork 
of  th«  r>o.:h-«a=t  ^^iran:  pretty  crc^^jly  illuminaicd  ;  mTKJf^ 
tion  wii  again  civerted.  t*:  00  k.-/.Jiig  *  vrcuod  rime  ai  10:: 
G.M.T..  I   ol-crred  a  pori.-o  of  the  sooth  east  quaa-r 


8.36 


10  25 


ii\n  to 


•  «  t.  <  «.M  .<  .«..,•.  ,  1^       |,r*  •■ftnal.ly  >/f  iIk/v  wIi'i  will 

•  /  H  •  •    f  •  »»»,  «<>>.tt  t«  ««<>ttial>ly  ill  iii;iM>l  a 

•  >»•••.    •/  M>< 'li'i'li  'rf  all  tly  la,  Inil  I  urn  ^;l.i<l  In 
t         •  •)  Otif*  liikoi  |)l«>«  111  llir  |>a|M-ia  wl, 

■  »    »»  •••     (  ••  •■  »»    (<•'((»'»••  <l         >i|l«li  •mil  «•  tii|iliiir 

•  «      I  .<        •  .1  «  'li       ><»)•       ,  Mii'l  III  t  ill  ihr 

 'I    «    -I"'  III**  <|>ll  •  ••I'll!  >l<  |lll>  IKlttll  Mil 

/  n.  I.  KM  I.I  I  .  11  I  Mii<i>  «•  ■  I  III  mill.  Iliil  llirir 
«■    I    .1  I  li   I  I  •  ii  i.ii  |».i)i<iii   of  |.li|r  !•  .  MM  riliii  itliniirtlly 

•  I  .(  i#  1  ii  •••11  '•>  !<•  Miilf  ttii  •IiITm  mIi  |r  111  KMiiiiKliit', 
•  I    «   l|.    1(1   )<ltf  ••     •l<l<li  III     |i  •!  Ii>  llil   (itlairil   alxlr  ill 

•il.Mi    |.ii>i|'  t|     iiiii'i    •••il>   Ml  •iIkxiIi   Mil  >ilia  lu  iilly 
I     I  It!  Iiil  l»r         llill    I'miI      Altll-ltiitl^^'a    I'l'ili  al 


illuminatH  in  a  somewhat  similar  manner.  K\  both  twao  ••  .1 
m'lon  was  well  within  the  geometrical  umbra.  But  the  reai.- * 
alile  feature  was  that  on  both  occasions  the  boun<larie*  <-■«  j 
illuminatd  portions  were,  approximately,  circular,  aiul  ct<n  1 
towanl  the  axis  of  the  umbra,  indicating  that  the  refracted  «>-  ) 
ray»  producing  these  illuminations  had  crossed  the  axis  «  '  » 
%haHow-cone  previous  to  impinging  on  the  lunar  disk.  T  || 
[Kirtiuns  of  the  refracting  annulus  of  the  earth's  attnaaft.' 
c»incemc<l  in  producing  these  effects  were  those  superinoiml^ 
fill  the  Southern  Indian  Ocean  anti  the  North  Atlantic. 

Wentworth  E«<"* 

Shankill,  Co.  Doblin,  November  4 


1.1  |>i.i>i|>«l     I  III  liil  l»f         llill    I'miI      Altll-ltiitl^^  a    I'l'ili  at 

I.,  .Ill  •.ill'.,  lull  ll.l    li.      |ii  Ik  l«li  Itil'l  "ll  'I  lltl'ltll' '    altiilllil  liol 

I     ili-i.!..!  I.  •!       MiKi     iMii.  aliM  iMi  II  ••       why  ri,mrHlitty 

y,  III  |.lltal<l 
|>a   III    I  »  I  I  y 

>il  liy  ill  ll  I 
>lil  III  .ill ,  llll' 


III  llill  11. II  Ml   I  l>  ill  I     ikliilliii  I  III  liilaii  y,  III  liiiLiiiy,  111  |iliya|ii 

|,,  ,|.|.|        I.   III. I  I1..I  ll.  ll  M.   •  Mllll  llll   liltllllUt    llllll|>a   III  itiiy 
1. 1   llll         I    IMkI*   li    I  •     ll'lMlMllI    la    III  l»    |l'il    l<V  llll 

ii.iiiliii,  .<    I'l'l    \  ii..ii|i   >i|  I"  '•.llll  I  .iiii|iii.lir 

I  llll  liilillilli|i   Wili.lil-  III    alllil    liM-l  li.«-l,   S>   I    llixii  liy 

.lll|tlll<l>   Mill   Mlllliliit    III  lial  l,  .  Ill   lllllni-l  II,  Mini  ll  ill  lllliu  I" 

»    I     .Il|l  I  III.  ll  |>l.t|i|  llll  .        I  III  ||.  la,  ll.lMI  «l  I,  I  illlilili  litl'll' 

■  lull,  llll)    III   411  IK), llill    |.«.|    llll-lll.l'la    III    ill  ll  llllllllll  (   I  lli'lllll  III 
I   )ill>  4I.  Ill*  will,  ll    III  llll  a|<i  ill  II.  I'.l  Il4ll-I<,  alllil   ^11  I'  ll  •lllla  lUll 
•    ••     .    .ll  llll   11141  ll 

tl  *\-'\  I  >  I  •  .'III  llll   4l><iiil.  «<l|:lil>>l  iiai  iti  •«  4a  >t  wlii'ii  ihr 

II  la  t»    •>•  l««t.l>  lilt  Ultlll  III  4l  III  a||i4«U  III  If   fill  «lt<l 


The  Sky-01ow« 

In  u>ing  the  wonl  "  corona  "  to  designate  the"Coloure<l  sf-* 
wliii  h  h.is  accomiianicil  the  sun  during  the  pa.sl  year,  I  h*'i  • 
inlrniiiiii  of  cmpliiying  it  in  its  astronomical  sense,  but  it 
iirdiiiiiry  iiirlrornjiigical  meaning— which  "  G.  M.  H."  (Nati'i 
viil,  «<(.  p.  f»U)  has  overlooked — as  referring  to  the  coK-i* 
( lii  li-a  on  tloiniand  hare  frequently  to  l)c  seen  round  lb»  ^ 
mill  iiKiun,  mill  classcil  by  some  obsei"vcrs  with  halos. 
inlliiiK  the  tiitlc  now  vinible  round  the  sun  a  "corona. 
Mii  nii  llinl  in  nii|wnmnce  and  probable  optical  cause  it  i«  ~  ' 
llki-  n  mi'iroiiilo^irAl  corona  than  like  a  halo. 

May  I  lir  nllowcil  to  |ioint  out  a  misprint  in  the  first  par>(T  I 
III  my  liiai  Ictlci  (vol.  xxx.  p.  633),  where  it  should  reail  *'  1 
iiaiiii[al.y  plit'Monii-nn  " — the  world  Kwn'^xrt/ having  been  prisi 

llll  »WMi»>l/.  T.  W.  I{ACK»U>t'V 

Siindrilninl,  Novrmlicr  S 


Al-  ICM  aiiiivl  thla  rvrning  there  was  a  fieculiar  pink 
Ilir  Mi'sii-Mi  aky  hrn-  siinilnt  to  that  which  attmctc«1  so  iri 
will-Ill  lull  III  l'  ii|;lnn(l  last  year.     Twrnty-fivc  minute's  aifter 
aim  li.iil  j;..iir  down,  the  lolour  w.is  so  vivid  a*  to  rv^id 
liiiiii  llll  >ii>iwa  o(  Mount  n.iker  (lOiToo  feet),  which  is 
ai'vi'iih  livr  miles  onat  of  this  pLice.    Shortly  aftcrwajxls  x'. 
ii|>|.i'.iir<l,  Init  ici«pi>riirrd  Ihiity-five  minutes  later,  ivroloij 
llll"  iMiliulii  and  niiiVm^  the  •.tiu-*  Knik  gjr»>        '^lly' vfviii 
Viit  ktirt'ixidU      The  Wi'iillier  r  t  the  ^  '  -  -  ^  a_ 

vriy  Wi-l.  i«ii>l  to  iii|{ht'a  ia  the  tirs* 
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Fourteen  day^i  ago,  when  on  tlic  I  i.ucr  Riveri  ei^Uf  miles  from 
here,  I  law  after  sunset  a  vcr>'  brilliant  aurora  boreuis.  1  write 
thi<i  thinking  thorc  may  l>c  a  repetition  of  the  pheooiMllt  in 
KngUnd,  in  which  ca'^e  t)ii->  note  may  possess  interest. 

G.  W.  LAiin.OGH 

Victoria,  Vaaoouver  Isliod.  October  ij 
PecnHar  Ice  Ponnt 

Tilt  ice  itriKiiircs  oK»crveil  liy  Mr.  Wixj.lil  Smith  (NovcmWr 
6,  p.  5)  arc  evidently  the  >.ainc  as  were  <le>rr)in- 1  in  vol.  xxi. 
p.  396.  1  have  often  >ccu  such  fibrous  niasne .  Miite,  uinli  t  cir- 
iiimsMnces  whieh  led  no  duuhl  i  f  their  iM-in^  iii.uiily  due  to 
prolonged  condensation  of  aijuLci^  v.ipo.ir  linui  (lie  air;  the 
fibres,  white  like  asbestos,  and  covere<l  oidy  by  ;i  very  thin  layer 
of  earthy  particles,  rising  from  a  hard  subsoil.  The  :il>>or()tion 
of  aqueous  vapour  by  the  soil,  espcdally  on  mountain^,  &eenis 
not  yet  to  be  duly  appreciated,  aJthough  it  is  proved  by  the 
many  i^pringt  issuing  at  short  distances  below  the  summits,  and 
lias  been  iruisled  upon  already  in  Kr.  Dar\\  in\  "  Dotan.  Ganlen  " 
.and  "  rhytoDomia  (chap.  xL  a).  "  RainliftU  being  the  source 
of  all  water-»upuly  "  (Natuki,  voL  »b.  pw  375)  b  a  sutement 
iuudiy  to  be  BMUntaioedL  W. 
Freibingt  BadeBMi,  November  8 


I  AM  just  in  receipt  of  the  inclosed  letter  from  Mr.  Charles  A. 
Stevenson,  in  which  he  claims  the  original  idea  of  the  actuating 

ineehanism  in  the  horiioti^al  comfoiunt  jfismografh  I  have  lately 

dcscribcil  in  these  pages,  ami  he  includes  a  copy  of  his  paper  to 
jrisiify  his  remarks.  I  (hettfoii:  (hinW  it  my  duly  to  ofler  my 
ajx>K'^;ies  to  him  for  not  h.ivin;  ^;iveii  !iins  lull  credit  fur  his 
invention  so  far  as  it  goes,  alth'")ii|,'h  I  luive  mhansiiifusly  Aone 

-  himv^rnn'^.  Naples  is  unfortun.ilely  very  b.nlly  off  for  modern 
fcicieitic  works  ami  Pro<efdin)^s  of  Societies,  both  as  r'  i;arils  tlie 
National  and  the  University  libraries,  and  an  far  an  i  know  no 
copy  of  Mr.  Stevenson'*  pepcf  olits  In  the  to«ro»  emept  the  one 
he  has  now  sent  me. 

I'erhaps  I  may  be  j>erniittc<l  to  point  out  that  Mr.  Stevenson's 
ieismogT<tph,  so  far  as  it  is  de-seribcd,  would  be  almost  useless 

•  Ibr  the  following  reasons : — 

(I(  Tlic  inertia  of  the  upj>er  glass  plate  would  be  insntTiricnt 
not  Ui  be  atTeeted  by  the  slight  movement  conducted  through  the 
Jrorv  balls  to  it.  This  is  the  reason  I  use  the  very  heavy  lead 
diik'. 

(3)  No  earthquake  shock  is  perfectly  boritontal,  m  that  Mr. 
8teve«W0B'«  iaftmniCBt  woidd  only  be  fit  to  rcsister  the  bori- 
iponent  of  the  caitlfiiwvc^  and  wotild  Mil  (o  do  this, 


if  the  angle  of  emetgtBce  waa  aMMceiable  it  would  be 
iericcd  Hp  off  its  supports  and  consequently  wooM  rimply  register 
%  aeries  of  interriipieil  lines.  This  is  why  I  introduced  the  upper 
taOa  and  resistance  plate. 

(3)  If  the  instrument  was  disturbed  by  an  earth-wave  of  large 
imjdiJiide,  the  registering  arm  would  pass  beyond  the  tKjr<ler  of 
he  smoked  plate  (unless  the  .-ipparalus  was  of  very  great  dimen- 
lions,  io  failing  to  fulfil  the  conditions  of  the  British  A.ssoci.alion), 
whcie  the  nce<lle  would  drop  out,  or  fall  so  low  as  to  prevent 

f  the  r.  luni  of  the  arm  over  llie  jilate. 

(4)  If  the  cTrthqiiake  was  (>f  some  seconds'  duration  and  com- 
(Miscd  of  rii.iny  v.iiyitig  movements,  as  is  generally  if  not  alw.ivs 
Ihc  L.xsc,  a  network  of  irregular  curves  would  rem.iin  on  the 
a;la^s%  that  would  be  quite  unintelligible. 

If  a  thing  is  to  be  <lonc,-it  is  advisable  to  do  it  well,  and  it  is 
CVS  possible  to  have  accurate  registers  of  earthijuake  shocks  than 
>f  the  force  and  direction  of  the  wind,  barometric  pressure,  or 
tny  other  mctcorolugical  phenomena.    The  reqairemeota  of  the 
Bntisb  Association  with  regiard  to  eupense.  aiae,  and  portability 
tf  aeistBographs,  wtU  not  pnmit  anytiriag  like  ao  acauate  inm- 
IpitioB  or  teodyneaaia. 
In  eeodaioiii  should  I  have  overlooked  and  appropriated  the 
tfflbs  of  any  other  inventor,  I  shall  be  happy  to  AiUVackDOW- 
them  if  sufficient  evidence  is  given  (as  in  the  above  case) 
'  Tprionty  of  publication^jjfti^       H.  J.  Johnston-Lavis 

I  -^oTK  1  u  recenr  *  «*«•  P-  608)  an  article 

.  10  which  you  V  for  re cor< ling  earth* 

Li-    b  .ik-.  vvhid.  "wr  own  invention 


from  reading  the  paper.  No  doubt  the  method  of  making  the 
record,  springs,  and  upper  balls  are  your  own  invention,  but  the 
'  frituiplt  on  which  the  .seismograph  there  described  acts  is,  .as  far 
as  1  know,  aoine  or  my  dither^  I  iodoae  the  paper  In  adiich  it 
was  first  deicribed*  and  I  wonld  be  dad  to  learn  from  yon  if  yon 
forestalled  me.  Chailis  A.  STBvmsoif 

Dr.  Johnston-Lavis,  Naples 


Fly- Maggots  Feeding  on  CatetpiUars 

A  FEW  months  ago  I  had  a  cateqnilar  of  Afifi*  eryiAromus, 
which  I  found  on  a  lemon-trec.  I  put  It  inle  a  card-box,  and 
fed  it  daily  on  lemon-leaves.  The  box  was  covered  with  cloth 
titd It^hlly  all  routui  Ike  opening,  .\fier  some  days,  the  cater* 
pillar  filed  itself  to  the  side  of  the  box,  and  turned  into  a 
chrysalis  in  the  usual  way.  One  day  on  opening  the  l>ox« 
iMteadof  fiodipg  thedirnaiis  rhanging  into  its  usual  coloun 
and  mailBagik  it  was  dare  all  over.  A  few  days  more,  on  re- 
ope  ning  the  iMn,  t  feond  ail  fidly'devdoped  cream-coloured 
maggots  at  Ae  bottom  of  the  box.  1  was  rather  ponied  to  con* 
jecture  how  these  maggots  got  into  a  box  three  inches  high,  widt 
a  bit  of  cloth  lied  all  round  the  opening.  I  pnt  the  maggots  ^to 
a  little  box  with  some  earth  under  a  tumbler.  They  immediatelf 
buric<l  themselves  in  the  earth.  In  a  few  days  I  found  SIX 
chrysili  ir-.,  ,ind  souic  days  later  there  nv,  1,  ,i\  ordinary  hou.sc- 
(lies  bu/iiii^;  within  the  tumbler.  I  ibeii  ev.\raine<l  the  dark 
chrys.ili".  of  the  F.  ftythroniu\,  which  w.ts  cvidenlly  dead,  and 
found  It  only  a  slull.  All  its  interior  had  been  cunsuined  by  the 
six  maggots.  It  is  evident  that  these  maggots  in  their  infant 
stage  had  already  iH-eii  in  the  liody  of  the  caterpillar  when  I 
boxed  it.  The  latter  had  gone  through  it-,  transformation  as  if 
nothing  was  the  matter  with  it,  although,  if  one  could  have 
interrogated  it,  probably  it  would  have  complainc*!  of  mystcriou-* 
gnawing><  and  crcepings  in  its  interior.  A  time,  of  course,  came 
when,  fcr  want  of  nerve-centres  and  other  organs,  the  chrysalis 
coulti  not  go  on  with  its  development  into  the  perfect  Papilio. 
The  six  maggots  having  had  a  full  meal,  found  tneir  way  out  of 
the  Papilio^  chrysalis  in  order  to  undergo  their  transformation. 

I  knew  that  the  larvs  of  the  Ichneumonidse  fed  on  the  live 
bodies  of  caterpiUan^  but  I  did  not  Inow  that  the  lame  of  the 
honae-Ay  did  so  alsob  £.  BoNAVIA 

Eta«rah,.India,  Oelolier  18 


THE  CRYSTALUNE  ROCKS  OF  THE 
SCOTTISH  HIGHLANDS 

EX'KR  ^ince  the  discoveiy  of  Siluri.tn  fossils  in  the 
rocks  of  North-West  Sutherland,  it  has  been  recog- 
nised that  in  that  region  lies  the  key  to  the  structim  of 
the  Scottish  Highlands.  Accordingly,  when  in  tlie  pro- 
gress of  the  GctMopcal  Survey,  the  mapping  of  the  High- 
lands had  to  be  undertaken,  I  detennincd  that  a  detaiTcd 
sur\'ey  of  the  Sutherland  ground  on  the  scale  of  six  inches 
to  a  mile  should  be  made  as  a  basis  for  the  work.  In  the 
.summer  of  last  year  a  surveying  party  under  the  charge 
of  Mr.  B.  N.  Peach  was  stationed  there,  with  instructions 
to  begin  b}r  mapping  the  Durness  Basin.  This  duty  was 
satisfactonly  accomplished  before  the  end  of  the  season. 
The  Silurian  series  of  Dumeas  was  ascertained  to  be 
about  2coofeet  thick,  and  to  consist  of  numerous  successive 
zones,  which  were  traced  on  the  six- inch  maps  ami  dis- 
criminated m  bill  h  .V  way  as  to  be  recognisable  should 
they  be  found  to  occur  in  the  more  complicated  region  to 
the  east.  With  this  necessary  groundwork  well  esta- 
blished, the  Kriboll  tract  was  attack^  this  summer  by 
Messrs.  Peach  and  Hornc.  I  bad  never  myself  had  an 
opportunity  of  studying  the  Eribott  sections,  which,  (Vom 
the  days  of  Maccvilluch  down  to  the  present  time,  have 
been  such  a  fruitful  subject  of  discussion.  It  was  a 
special  injunction  to  the  ofTicers  imw  intrusted  with 
the  detailed  sur\cy  of  the  region  to  divest  tlu-mseKcs 
of  any  prepossessions  in  favour  of  publi  ii;  i  \  c  v ;  .iml  to 
map  the  actual  facts  in  entire  disregard  of  theory.  By 
the  close  of  this  last  season  the  stmcture  of  the  Kriboll 
area  had  likewise  been  traced  upon  the  six-inch  maps, 
and  I  then  went  north  to  inspect  the  work.    From  time 
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ujr.\:i  jLit  t^^-tXt  reports  bad  been  made  to  tne 
■iPTA  -y  ^  Viifey,  but,  diough  finom  the  published 


I  was  aware  that  its  structure 
-iied,  and  although  apprised  of 
;  '    »    -  ■  "he  sur^'cyors,  stcji  by  >tc[)  atxi 
.  '       .  -  -  -•  "..  had  been  driven,  I  was  hardlv 

i--r.  -^f.-;  *  ^-i/vr  l.r.arj'  geological  structure  which 

t^t  J.-  .r.r.  T  yt^ted,  or  for  the  ^reat  change 
ipr.r  .-..'.•ij  r.  li*  ..'.'.ATpretatioin  of  the  sections  as  given 

'.«<• ■/  •  r.^  the  >i;round  coutd  form  any 
in#.(./)  •»'  .- ^  T^^rt.'.rd  .'.arj-  i-.oni plication,  which  roultl  on!v 
i  ■(  •  r  '  -•..-  ■  »•[  bvi  patient  detailed  iitappuig 
1-  -  ,  -r*  —  ■-■  •i':t-.  f*<rstr>wed  iifMin  it.  With  every 
Xtr^rK '  .  ...t»  ..'.'^.'prctationof  my  late  chief,  I  criticised 
r-"-:?.'  •  •.•.-,•«,.  'A  tht  work  upon  the  ground  ;  but  I 
r.n-'>:  -tr'vt  »''">7etber  overwhelming  against  the 

I  ;■«■,.".  ,      *.':  ih  M-:fc.h:s'»n  believed  to  exist  in 

'  '-St**  of  t;.';  .^iU:rjAn  strata  into  an 

••.'.r-  -  -  . -.  ^  '*f  -/  h.its  and  gneisses.  The 

A  .  .'  !  '  y^.  H  i;  bt  I^C-st  understood  from 
'.T0t  t..  v-v ',1-;  r'^vft.  h,  at  my  request,  Messrs. 
ttik'.x  h'l^jt  J<>*<  prtj^arrd.  As  the  question  of  the 
V'V^.t.  >r. r'xk»  in  the  North-West  Highlands  is 
tr.  .  .  -  v.';*\.oii,  I  think  it  right  to  take  the  earliest 
fr^'y/-  •;  '/  r  :'>:  r:/ tbi5  public  declaration.  It  would 
r*  .  .  .•'  .  .  u' '^'i"  given  in  these  pages  to 
c  '  t'j>  'h*  %  '    ■•  of  tli'.se  geologists,  from  .NiinI 

d'—  4."!v,  by  ^i.  1:1  Miirclii^on's  sections  have  been 
cr.'.  a.'.'l  to  \\\<itt  hoA  far  the  conclusions  to  which 

ib<:  (^e  J'/^.'^i  .Sorvcv  has  been  led,  have  been  antici- 
pated. U  f)»e  onficial  memoirs  are  published,  full 
fefcr'..-."?  V.  }/e  ;',v<:n  to  the  Work  of  previous  ob- 
serv'.rs,  \iy  w  I-  '  h,  ttiercfore,  no  further  allusion  is  made 
at  prfrstnt. 

'lie  inv^t  remarkable  features  in  the  Kriboll  area 
are  the  j.""!  .  '.-•s  terre'-trial  displacements,  to  which 
there  \%  ccrta.iiiv  no  parallel  in  iJritam.  Beginning 
with  gCRtlc  foldintirs  of  the  rocks,  we  trace  these 
becrAning  increasingly  tteeper  on  their  western  fronts, 
until  they  are  disrupted  and  the  eastern  limb  is  |>usl)ed 
wt'-'  A.'ir'I  ■-.  liy  a  sy-.tt  rn  of  rev  ersed  faults,  a  group 
of  strata  is  marie  to  ro\cr  a  great  brendth  of  ground 
arid  .  xo  fn  erlte  hi;,'her  members  of  the  s.iine  series. 

The  nv^  extra<irdinar>'  dislocations,  however,  are  those 
10  wb'Ch  for  distinction  we  have  given  the  name  of 
TbmM-pUoeSk  They  are  strictly  reversed  faults,  butwrith 
v>  Iowa  liable  thai  the  rocks  on  their  up-throw  side  have 
bt'.-ri,  !^  It  n<  rf,  pu-h»'d  horizontaIN  ri:\s.irJ.  Tlie  dl'-- 
t^i;.' I,  to  iii- j>  th,  >  hi fMzontal  displai  cineiii  lia-.  readied 
js  .ilrji'--,;  nj<r»-(iiljlt.  In  iJumess,  for  example,  the  over- 
l)ing  ' !  h  r.e  ftrtainly  been  Uirust  westwards  across 
wl  the  o  her  r<Kks  for  at  least  ten  miles.  In  fact,  these 
thnivt<planes,  but  frir  the  clear  evidence  of  such  sections 
as  tltf^e  of  fjoch  EriboH,  could  not  be  distin^ished  finom 
ordinary  str.iMi'  it;  .!)  pi. »iics,  like  which  they  h.ive  been 
phratcd,  f.iul'i.-'i,  and  rieiiuded.  Here  and  there,  as  a 
result  of  derr.il.jiiot*.  .\  ^Mtrtn.n  of  one  of  them  appears 
cappiri;:  a  ti-p.  <  ne  almost  refuses  to  believe  that 
the  little  outlier  on  the  summit  docs  not  lie  normally  on 
the  rocks  below  it,  but  on  a  nearly  hontontal  fault  by 
which  it  has  been  moved  into  its  place  Masses  of  the 
Archican  gneiss  have  thus  been  thrust  up  through  the 
younger  r<>ck>  .tnd  pushed  far  over  their  edges  When  a 
geologist  finds  vertical  beds  of  gneiss  overlying  gently 
intlmcd  sheets  of  fosstliferous  quartzite.  shale,  and  lime- 
stone, he  may  Ix;  excused  if  he  begins  to  wonder 
whether  he  hitnsdf  is  not  really  standing  cm  his  head. 

The  general  trend  of  all  these  foMings  and  ruptures  is 
from  north-north-east  to  south-south-west,  and  the  steep 
westward  fronts  of  the  folds  show  that  the  terrestrial 
ni<i\(  111(11".  came  from  cast  -mrJi-ctsf  L  nrioli'irative 
evidence  that  th»s  wa*  the  direction  of  lite  movement  is 
furnished  by  a  scries  of  remarkable  mtemal  rearraage- 


ments  that  have  been  superinduced  upon  (he  rwk 
Throughout  the  whole  region,  in  almost  every  mass  <t 
rock,  altogether  irrespcctiv  e  of  its  lithological  character 
and  Its  structure,  stnated  planes  may  be  noticed  whir, 

arc  .ip[)ro\im.itcl_\'  [i.ir.dlrl  w  ith  the  thrust-planes,  and  i.v 
covered  wuh  a  Ime  parallel  lineation,  running  in  a 
north-west  and  cast-south-east  direction.  These  SQifscft 
hav  c  evidently  been  produced  by  shearing.  Again,  tocr 
of  the  rocks  near  the  thrust-planes,  and  for  a  long 
above  tbem,  are  marked  by  a  peculiar  streaked  strucn.-; 
which  reminds  one  of  the  nuxion-lines  of  an  eruptiv  e  rTt. 
The  co.ii've  ]K-m.itl'.cs  in  the  gneiss,  for  example,  as  tn<i 
cumc  witliin  t!ie  iniluencc  of  the  shearing,  have  had  ti'i; 
flesh  L<j!i  urrd  iLldr  par  and  milky-quartz  cntsthed  Si. 
drawn  out  into  fine  parallel  larnime  tilt  ihcy  assume  J« 
aspect  of  a  rhyolitc  in  which  Iluxion-Mructure  lus  bee 
exceptionally  well  developed.  The  gneiss  itself 
into  the  same  powerfiil  mill  has  acquired  a  new  schisuM. 
parallel  with  the  f;hcnrinr:-pl,-ini  s  H.Mnii](  ii.|c-rvKk  lu' 
been  converioil  usto  homMcndt  --chtai.  .MtTCover,  r^r» 
minerals  have  likewise  ma  h  ilu  r  appe.ir.tnce  along  tb? 
new  divisional  planes,  and  m  manv  cases  their  lon|9 
axes  are  ranged  in  the  same  dominant  direction  6ua 
east'south-east  to  west-norih-west 

Murchison  believed  that  the  Silurian  quartzite«  it^ 
limestones  <if  Eriboll  jmss  up  under,  and  are  ct»nf<>rr 
ably  over!. HI',  by,  ina  uitpcr  ^'uci^s.    It  is  quite  true  tfii' 
tlu'v  .ire  >ii  oNCil.iiri  :  liut  tlic  o\erl\:tij,'  rucks,  in^teaii  >:< 
having  been  regularly  deuositcd  on  them,  have  bea 
pushed  over  them.  What,  tnen,ared)e8e  Overlying  todo: 
Though  they  have  undergone  such  intense  alKiaim 
during  the  process  by  which  they  were  moved  into  thcs 
present  position  that  their  original  characters  have  berr 
in  great  measure  effaced,  lenticular  bands  occur  in  th?rr 
which  can  certainly  be  rccogn;  ed     Some  of  these  band> 
are  unquestionably  parts  of  ihe  .Xich  ean  gneiss  ;  otlven 
are  Silurian  quartzite,  and  in  one  case  we  can  detect  1 
laige  mass  of  the  Upper  Durness  limestone^  Ttaceci 
eastwards,  however,  the  crystalline  characters  bacnnt 
more  and  more  pronounced  until  we  cannot  tell,  at  le.»s' 
from  examination  in  the  field,  whit  the  rocks  may  oniri.'^ 
ally  have  been.     l  lic)  .ire  now  fine  fl.iggy  micaceto 
gneisses  and  mica  schists,  which  certainly  could  not  har» 
been  developed  out  of  any  such  Archaean  gneiss  a* 
now  visible  to  the  west.    Whether  they  consist  in  part  a 
higher  members  of  the  Silurian  series  in  a  metamoridiic 
condition  remains  to  be  seen.  The  occurrence  of  .1  b^-ii 
of  crystalltne  limestone  and  calcareous  schist,  which 
1  )("■(  )'.  tr.iced  for  ninny  milc>  abM'.c  tlir  ^ti-.ii  t]in:.st  |.;  uvl 
(  criaiidy  suggests  thai  it  rcprcbeals  the  uj);>ct  p.irt  4j1  L*jt 
c  il  .III  I  as  I)urness  series  attenuated  and  di.  rcd  bv  th. 
intense  shearing  which  all  the  rocks  have  undcr^:oiic 
This  much  at  least  is  certain,  that  the  schistose  senet 
above  the  thrust-plane  is  partly  made  up  of  Silonas 
strata,  and  has  received  its  present  dip  and  foliation 
Silurian  time. 

Having  satisfied  myself  that  Murchison's  explanan.r 
of  the  order  of  sequence  could  not  be  e-t.ibb^hed  :^ 
Eriboll,  I  was  desirous  to  see  again,  in  the  nevv  IjgJi; 
now  obtained,  some  of  the  Ross  shirc  sections  for  thf 
description  of  which  I  am  responsible,  iiad  these  sec- 
tions oeen  planned  lor  the  purpose  of  deception  the 
could  not  have  been  more  skilfully  devised.  The  parj 
lelism  »>f  dip  and  strike  between  the  .Silurian  strata  am! 
the  over!)  in  :  v  li>^i >  is  so  f  ompletc  as  to  prove  the  n>'  >' 
intimate  rtlaiitjuriup  betviteii  them  ;  and  no  one  coinir.^- 
first  to  this  ground  would  suspect  that  what  appears  ti»  ti: 
a  normal  str.it igraphical  sequence  is  not  really  5o>.  Bw 
the  clear  coast -sections  of  Eribotl,  where  ever}' dtalcics 
tion  is  laid  bare,  have  now  taught  me  that  i  have 
mistaken,  for  the  parallelism  in  question  is  not  due  r  • 
conformable  dcpi>sition.  The  s.inic  kind  of  e.i  lt n,  . 
upthrust  and  meiamorpbi-     "hicli  the*-  '^n.  •  1 

reveal  can  be  traced  ^  - 


Digitized  by  GoO; 


NofO,  13.  1884] 


NATURE 


31 


Chan  ninety  miles.  The  task  of  unravelling  the  geological 
structttve  of  these  southern  regions  will  be  much  facilitated 
by  the  remarkabte  ocrsistence  of  the  Sutherland  Silurian 
zones,  some  of  whicb»  with  their  characteristic  features 
I  ml  fossils,  are  as  well  marked  above  Loch  Canon  as 
r.  Iit-y  are  at  Loch  Eriboll. 

In  soutli-\M-H;t.rii  Ross-shirc  the  platform  on  which  the 
Silurian  rocks  rest  is  a  thick  mass  of  Camf)rian  red  sand- 
stone. In  the  great  upthrow,  it  is  this  sand':.ti>ne  platform 
wiUch  has  there  been  pushed  over  the  limestones  and 
qusrtlites.  On  the  west  side  of  Loch  Keeshom,  the  red 
sandstones,  in  their  normal  unaltered  fornii  rise  up  into 
the  colossal  pyramids  of  .Xpplecross;  but  on  the  east 
«tde,  where,  at  a  tlistancc  of  little  nmrr  (lian  a  mile,  they 
overlie  the  limestones,  they  bear  so  induiated  an  a'5|>cct 
that  they  have  naturally  been  classed  with  the 
quartzosc  members  of  the  Silurian  series.  Traced  cast- 
wards  they  prcMM  Hiocasinc  evidence  of  intense  shear- 
ing; tliixion-stnictttra  makes  its  appearance  m  them,  with 
a  development  of  mica  alOQf  the  divisional  planes,  until 
they  pass  into  frilled  micaceOUS  schist,  in  which,  how- 
ever, the  orii^inal  clastic  grains  are  still  recognisable. 
They  finally  sh.ide  upwards  into  jjrecn  schists  and  tine 
gneiss  which  merge  into  coarse  gneiss  with  |>e^inutitc. 
The  short  space  wiuin  which  ordinary  red  feldspathic  sand- 
itone  and  arkose  acquire  the  characters  of  true  schists  is 
a  point  of  some  importance  in  regard  to  the  change  from 
the  unaltered  Silurian  strata  of  the  Southern  Uplands  into 
the  metamorphic  condition  of  the  Highland  phyllites, 
grit  s,  &c. 

Obviously  the  tpiestiun  of  chief  import. mcc  in  connec- 
tion with  the  structure  now  ascertained  to  characterise 
the  North- West  Highlands  rel.ites  to  mctamorphism.  That 
ditieis  no  lon^;cr  any  evidence  of  a  regular  conformable 
passage  from  fossiliferous  Silurian  quartzites,  shales,  and 
Umestones  upwards  into  crystalline  schists,  which  were 
supposed  to  be  mctamor|)ho>icd  .Silurian  seilimcntv,  must 
be  frankly  admitted.  Hut  in  evt  hangc  for  this  aliandoned 
belief,  ue  are  (ne-tiited  with  starthng  new  eviden;  e  of 
rci^'iunal  mctamorphism  on  a  colossal  scale,  and  arc 
admitted  some  way  into  the  secret  of  the  processes 
whereby  it  has  been  produced. 

From  the  remarkably  constant  relation  between  the 

dip  of  the  Silurian  strata  and  the  inclination  of  their 
rcvenie<l  fuihs,  no  m.ittcr  into  uh.it  v.irxnis  jiositions  the 
two  i!riictiires  inav  h.ive  iiri  ti  iiiri)v\,ti,  ii  i-.  bilerably  cic.ir 
that  these  didoi  ations  took  place  before  tlie  str.iia  had 
been  seriously  disturbed.  Tlic  persistent  parallelism  of 
the  faults  and  of  the  prevaiUn^  north-easterly  strike  of 
the  racks  indicates  that  the  faulting  and  tilting  were  parts 
of  one  continuous  process.  The  same  dominant  north- 
easterly strike  extends  across  the  whole  Highlands,  and 
also  over  the  .Silurian  tracts  of  .Snutliern  .Sroiland  and 
the  North  of  England.  There  is  reason  to  regard  it  in 
all  these  regions  as  probably  due  to  one  great  scries  of 
terrestrial  movements.  These  must  have  occurred  some 
time  between  an  early  part  of  the  Silurian  period  and 
that  portion  of  the  Old  Red  Sandstone  period  represented 
by  the  breccias  and  conglomerates  of  the  Highlands.  In 
the  Central  and  Eastern  Hi>;hLinds  the  slate-,  pliyl- 
lites,  grits,  iiiiartzitcs,  and  limestones  which,  along  the 
southern  border,  are  scarcely  more  altered  than  their 
probable  equivalents  among  the  Silurian  rocks  of  the 
Southern  Uplands,  have  been  greatly  plicated,  and  ha\  e 
assumed  a  tnore  or  less  crystalline  structure.  But  when 
these  changes  were  brought  about,  there  lay  to  the  north- 
west  a  sf)lid  rid<;c  of  .Archvean  gneiss  and  Cambrian 
sandstone  whi  h  oifcreil  siiong  resist.incc  to  the  plication. 
T^^vi  \\irM.-.t  from  the  e.istw.ird  against  this  ridge  mii->t 
have  l>tcn  uf  the  most  gigantic  kind,  for  huge  slices, 
hundreds  of  feet  in  thickness,  w  ere  shorn  off  from  the 
Huarttiies.  limestones,  red  sandstones,  and  gneiss,  .an  i 
pushed^lM"«lcs  to  the  westward.  During  this 
IbiP  *^        ■""Ven  forward  by  it  had  their 


original  structure  more  or  less  completely  effaced.  New 
planes,  generally  parallel  with  the  surfaces  of  movement, 
were  developed  in  them,  and  along  these  new  planes  a 
rearrangement  and  recr)-stallisation  of  mineral  con- 
stituents took  place,  resulting  in  the  production  of  cry  stal- 
line  schists.  This  mctamorphism  certainly  occurred  after 
early  .Silurian  tiincs,  for  Cambrian  and  Lower  Silurian 
strata,  as  well  as  Archa;an  rocks,  hav  e  been  involved  in  it. 

It  IS  obvious  that  into  the  problems  of  Highland 
geology,  always  admittedly  obscure,  .1  fresh  element  of 
difficulty  is  introduced.  At  the  same  time  the  aid  fur* 
nished  by  a  minute  study  of  the  Sutherland  sections  is  so 
great  that  we  may  hope  to  attack  these  problems  with 
uKire  •success  tha  1  lias  hitherto  seemed  probable.  TIic 
uork.  too,  is  not  of  .1  kind  to  be  attcmptecl  in  a  few  hasty 
s(  ,:;ii[;ers  over  tiic  ;..;iound.  It  w  iil  require  patient  detailed 
map|jing.  I'>iit  \\  hen  the  great  base-lines  have  once  been 
accurately  traced,  the  dimcidties  will  doubtless  begin  to 
diminish,  and.  like  the  pieces  of  a  paisley  the  various 
segments  tX  0ie  HigUamls  w8l  dien  be  found  to  range 
themselves  in  their  proper  places.        Arch.  Gbikie 


Reftort  on  the  Geology  of  the  North-  West  0/  Sutktriand 

In  the  north-west  of  Sutherland  the  most  ancient 
rocks  belong  to  the  Ardisean  series,  and  present  a 

great  uniformity  in  lithological  characters.  They  consist 
mainly  of  coarse  homblcndic  gneiss,  with  distinct  zones  of 
gray  and  pink  granitoid  gneiss,  in  w  hich  the  mica  is  more 
abundant  than  the  hornblende.  Lenticular  veins  and 
busses  of  hornblende-rock  and  hornblende-schist,  some  at 
least  of  which  are  evidently  intrusive,  occur  in  the  j^eiss, 
while  the  presence  of  small  kernels  of  cleavablc  horn- 
blende and  actinolite  forms  another  characteristic  fieature 
of  the  series.  Veins  of  pink  or  white  pegmatite  abound, 
sometimes  parallel  with  the  foliation  of  the  j,'nei.ss  and 
sometimes  traversint^  it  in  all  directions.  These,  how- 
e\er,  are  distinct  from  d)kes  of  pmk  granite,  which  also 
intersect  the  Kneiss  and  coarse  pegmatites,  and  are  them- 
selves crossed  by  later  pegmatitc-veins.  Here  and  there, 
indeed,  the  branches  of  a  pegmatite-vein  can  be  seen  to 
return  upon  themselves  and  traverse  the  main  trunk  from 
which  they  start.  Where  the  .\rch;ean  rocks  have-  been 
recently  stri[)ped  of  their  foi  mer  cover  of  -Silurian  quartzite, 
bands  of  v;i<  i  n  epidotic  gneiss  appear  an>ong  them,  and  a 
soft  green  mineral  with  a  greasy  lustre  (agalmatolite  i)  is 
there  characteristic  of  the  supet«cial  parts  of  the  pegma- 
tite-veins. 

The  highly  crystalline  Archaean  rocks  are  overiain  un- 

ronformably  by  a  succession  of  conglomerate grits,  anrl 
sandstones,  regarded  by  Murchisnn  as  the  equivalents  of 
the  Cambrian  system  of  W.iles.  Iii  'Ul-  course  of  the 
work  of  the  Geological  Survey  in  the  present  region  they 
have  been  divided  into  certain  zones,  w  hich,  though  they 
need  not  be  slated  here,  as  they  have  no  bearing  on  the 
main  qoestitm  to  whidi  this  paper  is  devoted_^  mav  prove 
to  be  of  considerable  importance  in  unravellmg  the  geo- 
logical structure  of  the  districts  further  south. 

Between  the  Cambrian  sandstones  and  the  overlying 
quartzites  at  the  base  of  the  Silurian  scries  there  is  a 
complete  discordance.  To  the  west  of  the  Kyle  of 
Durness,  for  example,  the  Cambrian  sandstones  dip  to 
the  north-west,  while  the  overiying  quartsites  dip  to  the 
south  of  east.  Moreover,  as  the  observer  passes  east- 
wards to  the  shores  of  the  Kyle,  the  Cambrian  sandstones 
arc  bed  after  bed  transgressed  by  the  quartzites,  which 
eventually  rest  directly  on  the  Arch.xan  gneiss.  The 
.Silurian  strata  in  the  Uurness  area  (a  in  Section)  consist 
of  a  calcareous  series  at  the  top  ;  a  iniddlc  series,  com- 
posed pardy  of  calcareous  and  partly  of  arenaceous  strata; 
and  an  arenaceous  series  at  the  base.  The  various  sub 
divisions  of  the  stiata  are  given  in  descending  order  in 
the  subj^ned  ubular  statement 
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e  deeper. ^x--:^* 
calcareous  £il*«-bedded  jro  aa 


t' .'ft*,  vf  */»'.■«.  *2-;;_7. 

.%».":v.»  B.'it^r'jti**        dolotm'Jc  hafiit,  weathering  with  a  n.«.i 

»ft^  tr^-a.-   r.j  fvcyriii  mi;re-*4ioa4.    The>e  beis  arc  or  en  hi;-.i 
I !.;.  an^  the  overlying  /o»>e  fonn  ibc  "  Fucvri-be<l»  . 
jcr»  .'/■.•  ati'Lvn. 

F.M-Rniir^-J  'c^a/r/j'c^,  pcrfonied  by  vertical  wo^n•ca*^s  ar.i 
ij^ofnif.g  ru'/fc  nuifMrroas  toi*ards  the  lup  of  the  xooe 
t'^.i-  '  <jf  i>r>-.ivu%  autbon).     These  bed*  |>ass  downwards  tt. 
rua><ivc  white  '|uart/ite«. 

f-alie-l^H'i"!  flaiuCT  B"'*  'l"**^'^'  coin|Kxd  of  graim  erf  qui-, 
aft'l  JcI'lMrar.  At  the  l»a>c  there  i\  a  thin  brecciated  congtisotenTc. 
\.iivin^  Untu  a  few  iriLhcs  to  a  fc»  feet  in  thicicness,  coata.r.=^ 
|«bblt-s  <<f  the  unfJerl))fH;  rotks  chiefly  of  quarti  and  orthvi^-U»-. 
the  Urije'tl  measuring  alxjut  I  inch  acro&>. 

Ilt»  ',t\<ni^i,  Mti^ij  III  (III-  |>iiriir>i  area  are  arranged  I     A  striking  feature  of  the  Dumc&s  Basin  is  the  amount 

of  displacement  of  the  strata  by  faults  :  indeed,  ih:i 
feature  is  s<»  characteristic  of  the  highest  liine>tone  zones 
that  it  IS  difficult  satisfactorily  to  compute  their  thickness, 
liui  from  the  base  of  the  quartzite  to  the  top  of  the  c.i- 
carciMis  series  the  total  tiiickness  of  Silurian  strata  canno: 
l>c  le~.s  than  2000  feet.  In  Sangomore  Hay.  near  the  vil- 
\.f^<:  of  l)uriiic,  the  highest  limestone  zone  is  overlain  b\ 
sliatirry  '|ii.iit/iie,  striped  fissile  schist,  frilled  schists,  and 
gnnss.  Ihoiigli  unquestionably  resting  ujx)n  the  lime- 
siuiie  anil  sharing  in  the  normal  faulting  of  the  district. 
thes<: « rystalline  strata  do  not  prove  a  conformable  upwarc 


II.  III!  foi III  III  .»  -..M,  iniiii  all  (1  nil  the  cast  side  by  a 
I.I  ill  ili.ii  biii./i  i|i>  til  .i-.iinst  the  Ardi.i  .in  gnnss,  and 

III.  •Ii'oiiiiiiik  ilitiii  li.iiii  ibf  I'.rilNtll  area,  Willi  which 
tht  ,  Mill  <  >  ii.i.i,l)  .11  111,1'  iiiitc  iiiiiied.  Of  the  identity 
lA  ihi  ■*  »ii.tij  Ml  ilic  (wo  rfiiM^  ilii-ir  (iinnoi  Ite  the 
fill  lib  i|>i  iM  Vtt  li.i\<  M  ( ■•>'iiiM-i|  llieiii  ZMiir  bv  zone, 
I  oiiiiib  iti','  III*  pKi'ili  of  iIk-  id'  tility  It)  (b  in  ling  III  the 
•iiiiili  iiiid  '  •  liii.il  p.iiis  III        l<llllll■^^  ll.iMii  ilir  rr|)i<->('iit- 

,|I|V  I  « 

• 


tl  ibi   iiiidill)   SI  III  >,  VI/.  ilii-  "  I- III  Old  Ix-its  "  and 
t<t|iilllli  i'lil,'  mIihIi  li.td  no)  pli-vioilsl^  Ill-I  ll  linlifl  III 
llMlttlia      'J  liongb  aMliii  <  I  III  loi  al  v.ill.illolis  in  lliii  k 

•m      lh«  .«  /Mill  I  .III-  siii(>iilaily  |><  isi  iii  iil,  and,  fioin  ibi  ir  sm « i  ssion,  as  has  Wen  natur.illy  enough  supposed.  The 

Miaiki  d  liili<<li>(;ii  al  1  haiai  li  i»  and  fnssil  ( iiiileiils,  1  niisii  ki  y  to  the  reading  of  this  and  of  the  corresponding  sc<- 

liili-  adiiiii.ibli   lioii/iiiii  III  iiiii.ivi  lliiig  llir  1  oiii|ilii  .ilrd  tioii  at  i' arriil  II eaci  is  to  be  sought  in  the  Eriboil  tract. 

I>i'iilii|  ii  .il  kiiiii  liiir  III  ihr  in'imi.    A  m  li  asM  inbl.igr  of  |     'I  he  Siliiri.in  riKks  of  the  Durness  Hasin  are  separated 

(•••.-.lis  ii.is  Ihiii  olii.iinrd  b>  ilir  SuiM-y  Ikiiii  the  v.iiioiis  '  from  those  of  I  cm  h  Kriboll  (II  in  the  Section;  by  a  pro- 

fiiMiliiriniii  baiiilk  iitdi)  all  li  III  ilo-  lull  n<>iii);  i.ibli-,  n>in  iiiinriit  ridge  of  An  ha , in  gneiss,  the  eastern  sK>pe-  of 


pKiiiiC  1 1  tloliili's,  Amu  lids,  (  i'|ih.il<ipiiiK  '  X.iuliiiii,  l.it 
nt/,*,  I '>/A<M '•II,  /'//•'■•'•fi,  i\«  I,  Mririopodi,  (iaslrio 
l.MilirllibMi)i  li»,  hiai  Iiio|mmN,  (  oiaU,  Spuiigi-a,  and 
iKvtN     Al  )el  ilii»  lollrilion  lua  not  bn-ii  ex- 
di  lull,  but  (ruin  iibsrn  alioii«  in  llie  lirld  it  it 
IImI  ooiiir  III  itii-  |iiiir«liiiit-  loneit  will  In-  found 
ftirlrilard  b)  |Milii  ultir  fo»»ll«. 


mt>  I,  I  'It, 
JMlk  I.MII 


whii  h  IS  I  overrd  by  a  rake  of  quartzite.    Along  the  crest 
of  the  (li.iin  the  basal  breccia  is  exposed,  overlain  by  the 
lown  loni  III  f.ilse  brdili-d  gilts  1  .N  o.  3,  .iikI  iln  upper  /  • 
of  ''pipe  roik  "  (No.  4  m  .SeclKjatlflillhl^e  castcn. 
(Iivily  of  the  ridge  is  gie.ilcr 
ile»,  llir  obsi-iver,  on  di-si  i-tid| 
basse!  edges  and  tlip  slitpes  uf  tT 
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ally  finds  himself  again  on  the  old  platform  of  Archaean 
gneiss  exposed  by  denudation  (see  Section).  Both  the 
xones  of  quaruite  are  then  once  more  met  with  in  their 
normal  order,  the  highest  beds  exposed  on  the  western 
shore  of  Loco  EriboU  belonging  to  the  horixon  of  the 
"  pipe  rock."  On  the  eastern  shore,  at  Ant  Sron,  on  the 
crest  of  a  low  anticlinal  arch  of  the  "  pipe-rock,"  there  is  an 
excellent  section  of  the  middle  scries  between  the  quartz- 
ites  and  the  limestones.  The  tvwi  subdivisions  of  the 
"  Fucoid  beds  "  (.No.  5)  and  the  "  SerpuUte-grit (No.  6  in 
Secdon),  which  arc  typically  dcvdofied  at  that  locality, 
m»  ondemeath  the  Serpulite-liineatoiie  at  the  base  of 
Grmip  I.,  exactly  as  they  tfo  at  Durness.  The  dark  leaden- 
gray  limcstone=.  of  the  lowest  ^'f'^up  ('■)  ^^e  then  rapidly 
siicreeded  by  tla^g\- limestones  (,Ant  Sron,  Chorrie  Island, 
Heilinil  .md  dolnniitiL  limestones  whicli.  ]):iili:ihly  the 
equivalents  of  the  Eilcan  IJubh  (iroup  in  Uurness,  are 
the  highest  members  of  tlie  scries  here  represented 
(No.  7  in  Section)^  A  careful  s(  nrch  amoqg  the  EriboU 
Umestones  has  failed  to  bring  to  ii^hi  any  organic  remains 
save  .S*^^i////o' and  certain  minute  spherical  l>odies  which 
may  prove  to  be  Foraminifera.  A  similar  dearth  of  fossils  ; 
characterises  the  two  lowest  ^oncs  m  Durticss,  si>  that  this 
feature  is  common  to  both  areas.  The  non-occurrence  of 
the  higher  fossilifcrous  limestones  in  EriboU  may  be 
accoonied  for  bv  the  remarkable  geological  stnictuve  of 
that  r^ion  which  is  now  to  be  deicribea. 


As  the  obser\er  passes  eastwards  along  the  niagniticent 
quartzite  sections  on  Crag  Dionard  and  Conamhesdl,  south 
of  Loch  £hboll,  he  cannot  £aU  to  note  the  numerous 
flexuics  of  the  sttata,  and  especially  the  peculiar  type  of 

their  sharp  anticlinal  folds.  As  a  rule,  the  eastern  limb 
of  each  of  these  folds  dips  at  a  gentle  angle  to  the  south- 
east, while  the  west  limb  is  hi;.;hly  inclined,  vertical,  even 
inverted,  or  sometimes  broken  by  a  reversed  fault  the  elTect 
of  which  is  to  bring  lower  over  higher  beds.  These  reversed 
faults  (///in  Section)  become  more  ntunerous  eastwards. 
They  are  admirably  displayed  both  in  ground-plan  and  dip- 
section  on  the  shore  north  of  Heilim,  where  they  repeat  the 
various  zones  ranging,' from  the  "pipe-rock"  to  the  Eilan 
Dubh  limestone  (Liroup  II.).  The  strike  of  the  reversed 
faults  ranges  on  the  wlmle  with  that  of  the  strata  tra- 
versed, and  their  hade  is  inclined  at  a  hi>;hcr  an^ie  than 
the  dip  of  the  latter,  the  difference  generally  amounting 
to  about  10°.  Inland  from  the  coast-section,  north  M 
Heilim,  to  the  base  of  Uen  Amaboll,  the  zones  just  men- 
tioned are  constantly  repeated  by  a  complicated  system  of 
reversed  faults  aiul  folds,  the  general  inclination  of  the 
strata  ht'iug  towards  the  scmth-east.  As  thai  hill  is  ap- 
proached, the  displacement  produced  by  these  faults  in- 
creases in  amoimt ;  hence  the  observer  meets  with  beds 
occupj-ing  a  lower  geoh^cal  horizon  the  further  east  he 
tnvds.  At  length  thU  intricate  system  of  faults  and  folds 
colminatw  in  a  great  dislocation  wtdchy  for  convenience 
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of  desrription,  and  to  distinguish  it  from  the  ordinar)' 
reversed  f.iults,  may  be  termed  a  Tlirust-pl.iiu-.  By  means 
i)f  It  a  ^'reat  mass  of  coarsely  crystalline  ^'neiss  with  peg- 
ni^itite- veins,  in  places  upwards  of  400  feet  iliick,  is  placed 
above  the  Suorian  rocks  (see  Section).  A  careful  ex;imina- 
tion  of  the  mass  w  hich  caps  Ben  AmaboU  clearly  proves 
that  //  m<r  trana^reisi;  cly  on  alt  tkt  Mones  of  the  Silurian 
rocks,  from  the  lower  zone  of  the  quartsitcs  {falsc-hedded 
^n'ts)  up  to  the  limestont-  u-Jn'ch  or  erlics  the  S,'rf>uliti--^rit. 
Owing  partly  to  its  low  hade  and  partly  to  suhseijuent 
folding,  the  outcrop  of  this  thrust-plane  resembles  that  of 
an  ordinary  ovcrlymg  formation  cut  into  a  sinuous  line  by 
denudation.  It  is  admirably  seen  in  dip-section  on  the 
east  and  north  slopes  of  Ben  Amaboll,  whence  it  can  be 
foUowed  round  the  west  face  of  the  hill,  descending  into 
the  valley  on  the  west,  then  bending  back  on  itself,  wind- 
ing round  the  north  slope  of  Druim  Tunjii,  and  entering 
l.och  EriboU  in  Heilim  Hay.  It  n  apjiears  at  the  base  of 
Crag-na-Faolinn,  and  has  been  traced  still  farther  to  the 
south,  while  northwards  it  can  be  followed  to  the  VV^hitten 
Head,  at  the  mouth  of  Loch  EribolU 

That  the  gnqMJhuabrought  up  00  Ben  Amaboll  and 
elsewhere  is  Archaean  gneiss  is  evident,  for 

two  reasons.  '^ical  rharartcrs  aL;rc(r  with 


jt  those  of  the 
■fjCcttain .  iscs 
•nj  the  rr.Hhii 
tmist-pla'i.  ,  tlh. 


•«a  to  tin;  west,  s  ivc  m 
>es  have  been  r  faced 
>Qjjbed.    Nf ar  the  i 
^•c,  but  m  the 
Archaean ) 


rocks,  including  in  some  instances  their  characteristic 
north-west  strike,  are  retained.  The  rocks  consist  of 
coarsely  cryst.ilime  lioriihleiid!!  f;ti'  :ss  and  pink  granitoid 
gneiss,  with  lenticular  veins  of  hornblende-rock  and  kernels 
of  cleavable  hornblende,  while  massive  veins  of  pink 
pegmatite  are  weU  developed.  The  soft  greenish  mineral 
(agahnatolite?)  already  mentioned  as  characteristic  of  the 
gneiss,  where  now  or  lately  covered  with  quartzite,  occurs 
here  in  the  pegmatites,  and  veins  of  ci)idositc  are  almndanl. 
Second,  at  \arioiis  localities  the  brcrciated  <  onglonu'rate 
and  false  bedded  quartzite  at  the  base  ot  the  Silurian 
strata  are  found  resting  on  these  crystalline  r< «  k  s.  1m  1  ri  I  h-  1 , 
the  unconformable  junction  can  on  one  line  be  traced 
continuously  for  more  than  a  mile.  There  can  Ik  no 
doubt,  therefore,  that  this  mass  is  really  a  fragment  of  the 
old  platform  of  Archaean  rocks  on  which  the  .Silurian 
strata  \(.  ct  t-       i<  i-iited. 

The  occurrence  of  this  Archa-an  gneiss  111  its  prf  cot 
position  above  much  younger  rock*  is  douhili  ^  ^1  I" 
ascribed  to  the  same  cause  which  elsewhere  lia»  n  Kulit  d 
in  foldings  of  the  stiata.  In  the  pr«<ieni  iniiinncr  wr 
see  an  attempt,  as  it  were,  to  ehtabtt«h  an  aiitirlinui 
fold  of  the  type  already  described  as  nr(iiriiii|/  in 

the  west,  with  a  steep  wcstw.ird  and  ^•i\\\\t  1 
slope.  Tlie  west  hinb  liowever  has  In  («■  nivin  n.iy  M|iiit({ 
a  great  dislocation  or  reversnl  fault,  wlol«*  lIlP  r»iMtlM 
limb  has  been  driven  foiwanU  niiiil  ihr  Am  liinili  mhI>< 
have  been  carried  over  the  irunrainl  nlKr*  iil  l|ii>  ftlhniiiM 
strata.  The  vertical  beds  uf  the  ImimI  i{<mU\u  «  n»»  lidM 
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JW  .»  TJ<f   w;^-    liniT^   it!    rhr  ntstn-hnc  i::    ''M- -.1 

\niMk.U.  *       u«  •  a.ii.iir.  U  tiOTcr.  Head  >«ar- 

riPtK  I)  AIM  «.  ".i^  ttd  t  a.iiiiiiv  kim  |um  el  %. 

««t...iv         :«r-.-i    ii.^hr..  vr^:\  ir  T-itni  or:  the  anti- 

.  n»f  -if.'.n."      -  J.          -mr      ^  *  •  evr»li;n--  ibe 

.1.1.  in  .i:  ;>if    .    r-^  i:    . i:   :lir   ^  r,».-tj.  ui.ilUT  the 

««  !t»  l«i«Pt<  I..i«p>:.«nr  it  *  lihabiaw  fviypti 

t  '..Sii.    \t:  ^.v.  •*  i..!s"T^  i>  Jhe  ««kVBt*e«cr  oi  •  sauU 

a** V  wr^  .V  J..  B  T^>  mess 

I  IWi,  ;  '      ,1 .  >•      - . >      .-, ,    > '     i'.  w,    ,'    «  .;v  , 

>«iti.>-->  '<  •  '  ^  "    '    '     -  ----^       t^;  r  ^  T. ..   .ind  ' 

•t  •S>»>^  L  .>        ,-  r  \ . ;-;  .in 

,H  %{  o>v:.<.<s>  i.  .-ir  vv  {he  ;;,;  .i>:-i>i«.»c  nv,  u  ; 

itlA.A  h    1»JHf   XV-I  «'«1t«» 

 ^  ',.,<-  :  .     T,;  ..  .•„■.  hrnt 

'  -■■  ^       .X  -..^  ;hf  3>:r-i.r  .i!  :hr 

•v'     i  ^>t  ijt.'-c  :s  ...ii-.i  ^.     i  >.i  v>ii4r:i.;rs.  pre- 


arig-.n^  toIiaiiiiB,  is  pwjiafaty 
^^a^ss.  A  number  1* 
qaartDUr  occur  o:.   :hji  i>«i 


2  poe:*!E 


occur 

and  poroon*  «  u»  "^^"^^ 


CTits   aie  dearly  seen 
S    pianes  of  foUation  of  ine 

WW*  of  the  -:nci->^  ^-^P,'";' 

haps  the  »»0«.r«wrtobk 
mioses  of  Siloriattirocfcs,  » 

House.     Tn;sma«  ^Jf'^xl,  -*u-a 
been  Qoac«d  ia  the  EnboU  art*  »- 
the  great  thmst-pl^n*^,, 
9Clust$  are  not 


•be  htL-^^- 


area. 


  sboani  i> 

..i.Tr-v        The  cr>pi*^  ai«  i  presence  here  is  ^'P^'^^\^^^i^erci^''  - 


fill  * 


<.«iIH    hh>*  •       A,\  ■«  i  .'O.!' 

!S' iiu>  m  i .  1 K  1 .1 ..  .  1  ....  . ,■  ,1 
llu^  .I...-.  I  .-■■n  -vl  .',  .M 


;•.<«••  Jl.».i  t  ,t.\»  a  Si-.:  V,  .\Tc 
iM   J!>.*    «'!.-.»»  1  ..Y  111  ,.  ^.  -    l>;-;:i.  ' 


ments  tha:    J^roa^ht    m  "'^^  - 

r.ss^ng  ea^..  ..rd.  we  find  ^  ^ 

cwn  schists  N-'-  ;^  »  ^'jjjch  !»»  ^ 
cjreousi  lone  near  V'-c  ''"P-  .  .  j  £^ 
the  shore  easC  of  Whirte.i  iie     _  ecs. 

further  to  the  sooth.     To  these  s^co^ 

v-..v,..U  t  s;|)CCOvIS   schists  V  '  ^i,,^, 

h. nilvcndic  md  micaceous  gne!-^ 


• .  -.11 


h.  ri cndic  md  micaceous  iic^  1 

In  A  crx  it  development  of  ig^tlTh^SdfcV J 
«r.h  o.c.^Monal  bands   of  homhla»«WC  | 


JJI  ff»f  ^ 


r\.rrid  Head 
t'--c   has  t^J^ 


an  t^- 


TTIv»rr    1'  ;\     .i;i>l  ,.n 

ll   IS    t;v..iciil    til. a 
.»;iuv,iiu  ot"  movcoKvu  of  these  ,,  . 

thiu>t  pl.inc.  since  they  override  all  tJ'c  ;  . 

lor«.iril  hv  the  lower  thrust-p^^^'*^"'  '  ,  r,j.-r 


she  ■  gAmesjferous  schi&tSw  .     .  ■;■>'■• 

;     -'^  a;  .V  ;u.  ,r  )x  «  »<.i,e*  .tf  '     Tbi»  «>rder  of  succession      /"l,     -Aic  »r 
|u».»lUi  l,u-  1  ki    i  k.     .ifx  «huh  w)U  he  arwTilK^l    thrust-plane  is       recognisable  tar 
fue»<-«ul\  i  ai»a  ihciv  Ik  «  >t^hi  4e\rloumeni  .>f  -        .      — a  m 

Vith.v.tn  ijtuMst.    lt>  \\\f  h.\m  ol  i!u   mi-s,  K 

il.Ui-.l,  Uu-u  luii>'  .lj>|V.iu  111  .  ti  in.  Sl,;  lu  (1  1  hr  !  h ,  .i-l  ■ 
I'l.iiu'  (lie  In'vl-.  i|',,(\»i>   ill   l.>".ii.ls    ll    i,,l  ltir;i  ^M;lvl• 

Mm  ;UIS     ^,>llUI,l^^    Ullt>    lltll    .>!     l!u'    I  lu  J>1  .Ci-.  ^  ItlT 

iiuiik->i-«l  htUuttUnJo  uun»i»-.  lull*  A  R<«'ett  \hKniu>ut 
linntMii,  ihi'  UtWithUnnltt' |iiun'>%  h  t^  Uecn  titm^iini  tim> 
iHim*  gitvn  i%wk,Mliklr  lhet|H.tU4  un.l  u  uUp  u  of 

lh«  )u-);m.iliti Ivni"  hcni  »««  www  Muwkv  ,u  w.uv 

lillr-.,  u«  ,1,  I,,  .(-,-aii>«-  --.'Uu  ^^lnl  tlu>  .\|Hn-U  ui.f  .ll  lh\i>- 

ii"ln. .,1  ..II  111,  mi,  ,  It,,.  ,inV;e  of  whhh  uturUld  vrith 

lIl.U    .ll    III,-    |,|  ,lt    -III  ,1  I 

Ak 'i'*.  111. ,   ,1,  ,,  ,  ..i.  u.  ,■  i.t  thttw  ihiii  the  thru«i- 
l»iui..  1,1=1  ll.    l  iticti  »v.i'»  itillttweil  by  minor  movemeni*  of 
«  siiniUr  n  nxire  In  the  jineiM  jisHf.  whrrehv  tlilVerent 
H>rti..ns«f  Ihc  m.HS  w.  ..•  m  i,l,-  to  slip  .,v<  i  r.u  l>  other 
• 'cnisimiallyiilhin         i,l.„  m.iss  of  thr  U.itimn  un.iri/itc 

«Ht  nil  thr-s.-  iMiU  n. .  s  „f  displ.i.  t  inrm  are  merely  the 
Has' I?".'',"'  '""''^  f'^^'-'^f"'  thn.st-i.lane.  vJhich 


And  rest  directly  on  the  limestones 
The  thin  band  of  shatterv-  1"'^'""J^^,^rnire : 
ti*sjle  schist  and  the  limestone  in  bango"'  j,.  j.- 
m*m  of  the  f.ilse-bedded  qu<tr»ite  «onc  j^^^.j:.'* 
iv.islu-vl  f.^rward  alon-  tii-   xirface  of  ^-v..  ^ 

rh.ii.K  trnstii  feature  of  the  thriist-pl-*"^  ^       r.  - 
The  microscopic  characters  of       /   .  (jjft  !'*  . 
Ii  icnt  iiincs  above  the  upper  thrust-P''""" ,    j^^k.:^  , 
snidic<l.    Much  fresh  light  may  tbencc  dc  , 
the  m  uitiJt  opfrandi  of  tlie  processes       ^  „  ti  ■ 
exiraottlinar)'  lithnlojjical  chanjjes  irfcfc" 


pinvcrtul  thrust -plane,  which 

Wh,,;;.;;'ii;  ;;r;  •';'"'»««u»iy  from  the  sh.>rc  cast  of 

•  V  s  or  L'"  l'^';  of  Crap-na  Faolmn.  and  at 

'''c^..h«)e;Ztn  T  ^'^""^  '^ 

;-'<  n„.^i        .     .  '  '  ■  •■^'1  south-south-west,  w  th 


low'."*"^'  ea«;s,)uth-castcr 


an; 


rUM-pI:, 


Thou''h 


south-west,  witli 
asEti  ,y  dip,  usually  at  comparatively 

me  here       Vk'^^      ^'''''^^''^  greater 

w'  .  the  Silurian  scries  up  to  the 

'»Mt."f        «hn,s,  ,.r,  ;;'"^V'      'he  nKV5onthcup,H>r 


vinous  masses  in  the  tleld   points  vcr> 
these  processes.  The 


unilti-^;i>ne.  Meanwhile 


M.ituve  of 


...null.         iiitii.-  processes.     i  ne    Sfr'P*-^  oit^ 
s<  hist  which  occurs  along  the  thrust- p'-*"*^  X".;--i:>' 
exceedingly  compact  texture  with  a  rcin-J'''''-''^^c,  ' 
structure  which  at  once  recalls  the  tluM^";' ' 
eruptive  rock.    Still  n 
displayed  by  the  massi  -  .it  jicgmatite  in 


th;> 


lose  their  ordinary  characlcr  and  assiim 
rhyolitc.      The  intercalations  of  qu.irizitc 


,ife 


likewise  by  the  same  streaked  appcaruat fi ''j'^  .  ,„.-. ' 
nent  particles  of  C[uartt  and  feldspar  beinj:  , 
in  one  common  direction.   The  gneiss  .is.vki  '"^,  . 
schists  above  the  thrust- plane,  ihouj;h  its  .<n(,'' 


If* 


can  siiU  in  places  bi   I'.t  i- 1  ted,  has  hiJ 
schistose  planes  superinduced  in  it  which  '^^^fh'  , 
whole  parallel  with  the  thrust-phne.  L!,in.l$ ''1^,^,^' | 
biendic  gneiss  menje  into  horoblcnde-si  h  41  m  ^ 
schist,  and  the<ic  .j>;am  into  finely  f>  I W  •c)''-^><! 


V  *huh,  tiu.Kh « h.:.'\::r;j.*';^' 


restiuj;  on     these  m  w  siriulurcs.  which  arc  ipntc  xxvitftadt^j^ 

 ■'  '   o.il  h,  ,l.]:iu;  .M  f.'U  ition  of  the  i.'>ck<,»W«^i 

-  tcvl  «uh';he  puvlutU.Mi  of  ibc  :^<-^' ^^rn^'f^^t 


>'>M\UCl 
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-  ^      mechanical  movements  under  whicli,  as  the 
^      ared,  the  indi\  i<lual  ji  irtii  In-  \\v%v  forrcd  over 

•  IT  in  one  common  direction,  viz.  from  east- 
^  V  to  wcst-north-wesL    Further  evidence  of  this 

^  ,  al  movement  is  supplied  by  certain  abundant  tine 

-  '  -DCS,  Hkc  those  of  slickcnsides,  which  occur  almost 

1  -re  nn  tiie  fuliaiton>surfaccs  or  other  parallel 
*  -     I  planes.   They  are  especially  \vcll  developed 

-  -       le  slrijied  fissile  schists  and  the  gncissosc  tlaji- 
~—    .  Tlicsc  lines  run  in  the  same  general  direction 

nicntioncc!   (  I.  S,l£.   to  W.N.W.).     In  many 
.  ^     may  be  ubservcd  that  the  component  particles 
.       ."Qcks  are  oriented  in  this  same  direction,  w  hile 
_     .  r  (|uartx-veiDS  are  drawn  out  into  parallel  rods. 
_  "        important  feature  connected  «rith  these  rocks 
.  ^    evciopmcnt  of  mincj  ils  .i1>mv.:  tlie  new  planes  of 
iity.    In  particiil.ir,  the  .iliiin<i.n  1  c  uf  sericitc  mica 
vorthy,  the  longer  a\<  ;  cf       •  ty-;.il-  nf  which  lie 
'  '  rection  parallel  with  the  ^lickcnside-lincs.  Other 
hornblende,  actinolite,  and  garnets  bai'e  also 
•  (heir  appearance  along  the  same  planes.  This  re- 
lisation  becomes  more  pronoiincea  the  further  east 

-  Ivances  from  the  outcrop,  Or  paase*  upwards  from 
'  iat  thrust-plane. 

'    ->  accumulated  cii'.inf  f    |u.tnts  to  tlir  1  nnrhision 
•T  the  north  we*t  01  Suthciland  the  rocks  have  been 
■  fully  affected  by  one  jrrand  series  of  terrestrial 
ments  whereby  new  structures  have  been  supcr- 
,  :ed  upon  them.    Among  these  chanf^es  the  ori^rinal 
,    icters  of  the  rocks  have  been  more  or  less  completely 
5d,and  new  crystntlinc  structures  have  Ixcn  pr'xluccd. 
High  .1  iiomi.il  tipw.ird  succession  '":i>i;i  tlie  .Silurian 
1  into  in  (i\cii)iji>4  --»cries  of  schists  t.iiiiiot  be  main- 
li  in  the  iiorfli  of  Sutherland,  it  is  nevertheless  certain 
the  displacements  and  inctainurphism  here  dL-scribcd 
atcr  than  Lower  Silurian  time.    It  is  also  c\  idcnt  that 
;  great  changes  had  been  completed  before  the  time 
e  Lower  Old  Red  Sandstone,  the  conglomerates  and 
^   cias  of  w  hich  rc^t  upon  and  are  madeupof  fragments 
he  or)  stallinc  schists. 

lie  final  feature  of  tlie  Durncis  .unl  \'.\  iln  ill  .11  ca  rem  lins 
c  noticed.   The  goohtj^ical  structure  ot  this  region  has 
3  further  complicated  by  the  subsequent  folding,'  of  the 
ta,  and  by  a  double  sy  stem  of  normal  faults  (//  in 
-  tion)  which  affect  the  strata  and  thrust-planes  alike, 
esetof  normal  faults  trcntis  north-north-ca^t  and  south- 
-■  th-west,  while  another,  which  appears  to  be  newer, 

-  nd-5  in.  I.    ir  less  at  riglit  angles  to  these.    Hy  these 

-  0  svattins  of  later  dislocations,  the  thrust-planes  with 
-Mr  low  hade  have  been  intersected  and  shifted  precisely 

if  they  li.u!  been  ordinaxy  boundaiy-planes  between 
^  'ogcolotiK  .il  fnrinations.   Muchofthe  difficulty, indeed, 
"  bicn  has  been  from  ihe  first  experienced  in  unravelling 
<e  complicated  structure  of  this  region  may  be  traced  to 
»c  eflect  of  the  intricate  networ':  of  rr\  c  i  -^.  u  .hk!  normal 
.lilting.    The  vcr>-  prescr\ation  of  the  Durness  Basin 
*  due  to  two  nonnal  step-faults,  one  of  which  lets  down 
M  tjuartzites  more  than  1200  feet,  while  the  other  brings 
he  whole  Siltirian  Basin  down  to  the  sea-level. 

B.  N.  Peach 
John  Horne 


The  geyf^is  of  ax  idea,  o\  story  or  a 

WSCOV/:Ity  RELATING  JO  EQUATIONS  JN 
aVLTlPLE  QUANTITY 


1 


\ENT1  KI  .,  t\  en  at  the  risk  of  appearing  egoistical, 
to  call  iJic  attention  of  a  wider  circle  of  Englisit 
niatlicmatical  readers  than  arc  likely  to  notice  it  in  the 
W6**.of  ihc  CotnpUs  A'enau^,  to  what  appears  to  me  a 
KniukaUe  d\apaiiaani  in  the  theor)-  of  matrices,  or.  in 
oUvtt  word*.  IT  oiuuMHv  uIk.  Ii  W.i^  l.itely  pre- 

1*""*"  "^"^to  nie  the  more  neces&ary 

*•  *>  «  V  the  theorem  which 


constitutes  the  dis  uvcr)-  would  ii.»rdly  be  su.spccled 
from  the  io.uimi;  title  of  the  note  in  the  CompUs  Ufndus 
in  which  it  is  conuincd,  being  indeed  an  auer-thougbt, 
so  that  the  sting  of  the  paper  has  to  be  sought  for  in 
iu  uil. 

Hamilton,  of  immortal  memory,  has  given,  in  his  "Lec- 
tures on  Quaternions,"  a  solution  nf  a  1(1!. I  ll  quadratic 
equation  in  quiit,ritionSy  tlii>5e  algebraical  ciuiiics  which 
(building  upon  .i  MiLrgestion  in  Prof  Caylcy's  ever-memor- 
able paper  '  on  matrices,  in  the  I'hilonophilal  Transnclions 
till  1858  or  thereabouts)  I  have,  with  the  general  concur- 
rence of  all  w  ho  have  given  attention  to  the  subject,  found 
means  of  identifying  with  binary  matrices  or  algebraical 
quantities  of  the  second  order,  and  thus  succeeded  in 
determining  the  True  Place  of  Quaternions  in  Nature. 
I  Nnu  ,  what  Hamilton  has  done  for  an  equation  of  the 
I     I  ond  defjrree  of  quantities  of  the  second  order,  the 
I  i!ui)icni  la  i^uo^iioii  cfi^Lts  in  a  much  more  simple  and 
I  complete  manner  for  a  similar  sort  of  equation  of  any 
degree  and  relating  to  quantities  of  any  order. 

The  history  of  the  discovery  in  question  constitutes 
in  itself,  it  seems  to  me,  an  interesting  chapter  in 
Heuristic.  This  is  how  it  came  about.  Hamilton's 
equation  admits  of  six  solutions  or  roots,  which  arrange 
themselves  naturally  in  three  pairs,  and  stand  m  im- 
mediate, and  what  we  algebraists  call  rational  relation 
to  the  three  roots  of  a  cubic  equation,  or  rather  to  the 
six  square  roots  of  those  three  roots.  From  this  it  fol- 
loH-s  immediately  that  one  single  condition  must  be  suf- 
hcient  to  reduce  the  number  of  distinct  roots  of  the  equa- 
tion in  quaternions  or  binary  matrices  from  siK  to  four, 
iii.isniurh  a>.  \\hen  two  roots  of  the  1  nbic  referred  to 
become  tqu.ii,  two  pairs  of  roots  oi  the  original  equation 
must  coincide.  It  naturally  therefore  becanu  an  niij*  <  t  of 
interest  to  obtain  the  quantity  which,  equated  to  zero,  ex- 
presses the  condition  of  equality  of  two  roots  of  this 
cubic,  which  of  course  may  be  eifected  \fj  means  of  a 
well-known  formula  for  finding  the  discriminant  of  a 
niliir  equation  ;  but  the  quantity  so  obtained  directly 
Irosj!  1  lit- cubic  is  of  an  exceedingly  complex  form,  and 
leave-  the  mind  entirely  unsatisfied  as  to  its  true  internal 
compn^iMon,  just  as  from  a  handful  of  diamond  dust  it 
woultl  lie  impossible  to  infer  the  cry stallmc  form  which 
constitutes  the  true  idea,  the  raiMm  ox/a^oii  d'ftre  of  the 
glittering  gem. 

Again  and  again  my  mind  reverted  fruitlessly  to  the 
subject  until,  on  September  2f?  last,  pacingthe  deck  of  the 
splendid  D.ner  and  Calais  bi>  it.  tlie  Ar-.v/.',  under  the 
vivifving  and  genial  rays  ^^\  a  biiglu  and  benignant  iiin, 
Ihe  idea  occurred  to  me  that  the  form  to  be  determined 
must  be  subject  to  satisfy  a  certain  partial  differential 
equation,  and  without  the  aid  of  pen  or  pencil  I  suc- 
ceeded, ere  the  voyage  was  half  over,  in  identifying  the 
discriminant  of  the  cubic  with  that  of  a  biquadratic  of 
the  simplest  im.iginablc  constitution  possible  :  in  technical 
language,  supposing  p  x"^  ■\-  q  x  r  -  o  to  be  the  equa- 
tion in  question,  I  discovered  virtually  that  the  cic-:red 
discriminant  is  identic^  with  that  of  the  biquadratic  form 
which  is  the  determinant  of  the  binary  matrix  (or  the 
tensor  squared  of  the  quaternion)  /  +  ?5  +  ''treated 
as  if  X  were  an  ordinary  quantity.  Starting  from  this 
poir  t  it  was  easy  to  infei  .dl  the  possible  cases  of  equality 
which  could  occur  bctuccn  the  six  roots  :  and,  more  than 
that,  toclass]fy  inuk  r  thirteen  classes  all  the  principal  cases 
that  could  present  tiieiiiselves  in  the  solution  of  the  equa- 
tion, not  merely  for  the  general  case  when  there  are  six 
actunl  and  determinate  roots,  but  even  for  those  cases 
when  some  of  the  roots  pass  off  into  infinity  and  become 
conrf-|i!ua!  in-(e;ul  of  .Tctual,  or  else,  without  passing  to 
intinity,  retiiaiii  ai  tii.d  but  contain  arbitrar>'  constants. 

d  his  tnorc-than-aiitiripated  complete  snlution  of  the 
problem  before  me  was  in  pan  suggested  i>y  the  opening 

'  Thk  pA|Mr  oolHtiraics  11  w-cond  hirih  of  Algcbm,  it<  ittvtar  in  a  nrw  and 
gloriliMl  form.  Sec  MiiradnctiiiiD  to  "  Ledum  oo  Um«analAtgtlm''iBtti« 
■xtfc  wtwn  of  the  AtmrieM  MmtttmmHcitt/MinuL 
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lines  ol  4  memoir  by  Darboux  on  tlie  solution  of  a 
biquadratic  equation  in  Liouville's  journal,  with  which 

Its  cniintnt  author,  my  colleague  in  the  Institute  of 
France,  providentially  presented  me  shortly  it'ier  my 
irrival  in  F'aris,  and  which  led  nic  to  see  that  the  three 
pairs  of  solutions  of  the  Haniiknnun  equation  must  stand 
in  immediate  conceptual  rcLiDun  to  the  three  pairs  of 
sides  of  the  complete  quadrangle  formed  by  a  certain 
conic  related  to  the  form pof^^q  x-\-r(^\n  (act  the  deter- 
minant of  the  roatrix^»4*  7V~t-  ''O')  *rith  the  fixed  conic 

Now  comes  the  turning  point,  the  dwywApiyig  of  this 
strange  eventful  history. 

**  There's  a  Divinhy  that  shapes  <Mtr  eods 

KouRh-hcw  ihcn-i  h'>w  wc  will."  ' 

Seiied  with  a  sudden  and  fortuuatc  attack  of  bronchitis, 
which  contincd  mc  to  my  bed,  and  in  the  in  ess  of  noc- 
turnal fever  which  that  state  induces,  my  thoughts  reverted 
with  increased  activity  to  this  geometrical  figure.  It 
became  clear  to  my  inner  sense  ih.it  there  niii^ht  \o  be 
an  immediate  relation  between  tlic  biqu.idr.i'.ic  deter- 
minant <  if  ttie  t"i  ii  111 /i  1  '-}-,/  1  spoken  nl'  .I'xn  e,  and 
the  three  pairs  of  its  roots,  and  seizing  niy  ctuimge  with 
lx>th  hands,  I  made  bold  to  declare  to  tnyself  that  the 
functional  parts  of  the  six  identical  equations  to  the  six 
roots  ought  to  be  the  three  pairs  of  conjugate  quadratic 
factors  M  the  biqiiadratic  in  question. 

But  if  ihi5  should  turn  out  to  be  true,  it  became  impos- 
sible not  to  siis[ie>  t,  or  ew  n  more  tli  ia  h.ilf  believe,  that 
.in  analogous  »t.itcm«:nt  uiusl.  admit  of  being  made  for  a 
iiiil.iteral  equation  [i.e.  one  in  which,  as  in  Hamilton's, 
the  multipliers  of  cirh  power  of  the  unknown  matrix  x  lie 
all  on  the  same  Mde  ^ whether  to  the  right  or  left)  of  it) 
whatever  might  be  the  degree  of  the  equation,  and  what- 
ever the  order  of  the  matrices  concerned.    In  other  words, 

^upli'isiii:;  /"  r  =  o  to  hr  "^iirh  eqii.'.ln^r,,  .md  i]>  x  -  .  i  . 
1)1  [he  iiieiitii  .d  eiju.itKUi  tn  :inv  one  i)(  ila  routs,  (/)  i' 
ou^lit  to  lie  Hint. lined  n>  ,ui  .d>,'elir.ucal  factor  in  the 
determinant  of  the  matrix  fx  when,  for  the  moment,  x 
therein  is  regarded  as  an  ordinary  qoantky.  If  this  were 
so,  then  the  reciprocal  theorem  would  necessarily  be  true 
(on  account  of  the  determinant  referred  to  being  in  general 
irreducible),  viz.  th.it.  supposing  »  to  be  the  order  of  the 
matrices  concerned,  every  algebraical  divisor  of  it,  say  0  .r, 
of  the  det^rec  w.  must  bc  the  ideritu  .illy  2ero function  to  one 
or  the  other  of  the  matrices  x  which  satisfy  the  equation 
/"x  — o,  and  consequently  it  would  be  only  necessary  to 
combine,  according  to  a  well-known  method  of  elimina- 
tion, the  given  form  /x  with  each  in  succession  of  die 
derived  forms,  which  constitute  a  brood  or  litter  as  it  were, 
issuing  "  dc  son  proprc  sein,"  to  obtain  all  the  roots  of  fx 
by  solving  ;lie  oidmary  algebraical  equation dct.  {/x)  =  o, 
and  that  thus  the  solution  of  the  unilateral  equation  would 
deju  nd  on  the  solution  of  an  ordinary  equation  of  the  de- 
gree n  «,  n  being  the  degree  of /"in  x,  and  m  the  order  of  the 
matrices  conceilicd  :  the  numl>cr  of  the  roots  o(/x  would 
therefore  be  the  number  of  ways  of  combining  not  things 

M  anci  «  t'ii^ether,  f  1"    Hi;t  herein  arose  a 

11  a>  II  (//  -  I  j  ai 

self-crc  itid  diiiKHliy,  a  phantasmal  projection  of  my 
own  br  III),  to  block  up  the  way,  and  throw  doubt  and 
dis<"redii  on  .dl  that  prcce<!es  Supposing c»«  2,  the  ntimber 

ofroo!-,  tluis  i-certnined  uouldbe  '\ or  2tr  ~  n 

2  ' 

and  fur  «  =  3  would  be  15.  Now,  in  the  London  and 
Edinburgh  /'hilosopfitLiii  Mag,i2im  for  May  last,  whilst 
1  had  shown  that  2n'  ~  n  is  the  number  of  roots  of 
a  unilateral  equation  in  quaternions  of  the  degree  «,  and 
of  the  trinomiaJ  or  Jerraidiaa  form,  I  thought  1  had  proved 
the  number  Of  Kduiions  of  a  tompUte  cubic  equation  in 
qoatemions  to  be  at  (upon  which  I  based  the  formula 

'  It  M  OM  «f  DexaM C4'  "m)SmMm  primary  uwiks**  Ihu  oottuMi  which 
iui*  kappcMl  ceuU  Ml  have  happened  vihcrwiai^ 


I 

«  (m^  -  M  +  1}  for  a  unilateral  equation  of  quatenuon*  U 
the  degree  n.    There  was  then  the  choice  to  be  madr  I 

-  to  abandon  the  conjectural  throrem,  or  to  .idmit  in  j 
error  tn  the  supposed  detL-rminalion  of  the  number  2V.     !  ' 
felt  no  hesitation  in  inaklnv,'  my  election,  e>pe«  i.tlly  a» 
there  was  a  loop  hole  for  error  in  such  numerical  determi- 
nation, inasmuch  as  no  actual  arithmetical  calculations  had  j 
been  made,  but  the  order  of  a  certain  system  of  equations 
which  ought  to  be  equal  to  the  number  of  roots  c/[fx  was 
inferred  from  calculations  in  which  all  nunicric.Tl  quantiOe^ 
were  left  in  blank  ;  it  was  theref<5re  quite  iKissible  fho»-  , 
e%er  iinexpeeted  the  fact)   that   some    of  the    leading;  | 
coetticients  of  the  resoKuig  equation  of  the  degree  ;i  | 
mij.dit  become  zero/  ,ind  (onsequently  that    the  onier  , 
might  fall  below  (although  it  could  not  rise  above)  tbj:  ' 
number.   To  my  gratified  surprise  my  foith  met  with  ii-^ 
reward,  for  I  soon  found  an  l  tsy  proof  of  the  remarkabk^ 
theorem  which  1  have  ventured,  in  emulation  of  a  phra>r 
of  Caui  hy,  to  call  .a  "/>;//(//(•/;//>;.;  v^  hich  w  uJ 

appear  in  the  number  of  the  i'omtttcs  hlenifus  next  forth 
coming  after  this  date,  and  whicn  may  be  summed  up 
approximately  in  the  following  words: — Ex>i*y  taitrntrt^  ' 
of  every  root  of  a  /liven  unitaieral  function  in  matrittt 
any  order,  is  an  algebraical  root  0/  the  detertninani  of  tk.v 
function  taken  as  if  the  unkncnvn  were  an  ordimtr^ 
quantity,  <"iii  <  t'/iy- rsr.'y  (-:  <•/>•  •i/i;rrra:i  1.'  f  oot  0/  ti, 
determinant  so  iaicii  is  a  latent  toot  oj  one  of  tk^  roots  ,■■ 
the  given  function.  -  This  constitutes  a  marvellous  exten- 
sion (to  a  matrix  implicitly  given  by  a  unilateral  eqoa- 
tion)  of  the  already  no-little-inarvellous  HaiQUtOII-C*^ie> 
theorem  of  the  identical  equation  to  a  matrix  given 
explicitly. 

My  good  ^'enius  met  nie  on  the  deck  of  the  fn'-irfit,  ard 
only  left  n»c  ilucc  weeks  later  on  board  ilie  rcturnt'-; 
steamer  from  Boulogne.  There  my  plc.ism..-  algebraic^ 
dream  came  to  an  end.'  J.  j.  SVLVEsmut 

New  College  Oxford,  October  36 


OUR  FUTURE  WATCHES  AND  CLOCKS 

TJ  OWEVER  long  the  use  of  the  letters  "a,m."  aiJ 
^  ^  "p.m."  for  distinguishing  the  two  halves  of  thr 
civil  day  may  survive,  it  seems  probable  that  the  moK 
rational  method  of  counting  the  hours  of  the  day  ow- 

tinuously  from  niidniulit  through  twenty-four  hour^  to  thf 
midnight  following  nuy  l>efore  long  come  into  use  for 
variety  of  (nirposcs  for  which  it  is  well  adapted,  even  if  i* 
should  not  yet  be  generally  employed.  It  seems  proptf. 
therefore,  to  consider  in  what  way  ordinary  watches  and 
clocks  could  be  best  accommodated  to  such  a  change  it 
the  mode  of  reckoning.  To  place  twenty-four  hour^  vt. 
one  circle  round  the  dial  in>te;id  of  twcl\e  hours  ai,  su 
present  seems  the  mo»t  natur.d  eli  ir.jje  to  make  ;  but,  m 
addition  to  .1  new  dial,  it  Would  in\o;\e  also  ^unie  .liter- 
ation  in  construction,  since  the  hour  hand  would  hj^vc  to 
make  one  revolution  only  in  the  twenty-four  hours  instead 
of  two.  And  there  would  be  this  further  disadvant.it;e. 
that  the  hours  being  more  crowded  together,  the  aDg\ij.u 
motion  of  the  hand  in  moving  through  the  space  corrc 
spondmi,"  to  one  hour  would  be  less — in  fact,  onc-Kalj 
of  its  proem  anuiunt.  it  is  to  be  remem!)cred  thai, 
in  takmg  time  from  a  dock,  persons  probably  ps> 
small  attention  to  the  figures,  either  those  for  boun 

'  Or  cht  that  iu  Aiacnon*!  part  tajght  be  comtxxite  aad  thioir  «ff  & 

imlcv-iinc  fiwtor. 

'  In  t»rm«  miyn  pr«S«e  as  r«?  ti(l<  ih» f^wr-,"*  j  tli._  il  ,  .irrm  nmt  m  f,iUi.^  - 
—  Tkt  :u  -iti.  \iiyicn>  JuHctit  '1  I  '  .J  {  \  .-»  a  /■^;  f.  r  ■'''/.-rwj*^,' 

tf  ti,  i.-mJ  fftrrtruij  fltn  /oi  tu'r  a/  that  aru  rminani  ^  dtgrtr  « 
/Ar  trder^fz  u  Ultmtifm/if  ^rg. 

3  A  leiler  jMt  fccrived  UDin  .M .  Hcnuiir  inCbrmt  mc  that  V.  Potmnd.  * 
i  \<\\*T  ycici^tiXii\\  l.y  him  to  tlie  In>i>iiiic  on  Moni'jy  !«t,  tiV^  i,,,  ,> 
wond^'Mis  (alcr  of  niultijiU  iiuantity  %i\  l.iiK<ly  lr»av  i    f  ;  y  m<  \m  j  "c-  . 
«rti4.l«  III  itw  C-<mftet  Hendtu.    '\\n  «ubjc«l  cuuU  owl  be  in  iMIicr  ittru; 

the  Lipschiiaia,  the  PtilaaMni£(,'ihcWc)m,  111*  Biickhaau  (kad  «hii  b^** 
how  Buy  BMmT)— «aitd  round  itiaHy  t«  maim  b,  aod  kaap  tt  « 
the  air.— Nenwoibar  (. 
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or  minutes,  the  r^tivc  position  of  the  hands  on 
the  di  ll  probably  at  on<  <-•  Miilficicntly  indicating  the 
aiHc  lo  most  persons  wuhuui  any  need  of  refer- 
ence thercm,  but  it  would  be  by  no  means  so  easy  to 
pick  up  the  hour  from  a  circle  containing  iwcnty-four, 
and  especially  in  the  case  of  public  and  turret  clocks. 
There  is  also  the  question  of  change  of  the  motion^work 
to  which  allusion  has  been  already  made— necessary  if 
the  hour-hani!  is  to  male  .mc  revoliitinn  unK  in  twenty-  , 
four  hours— a  pr.K  in.il  ijutstion  in  regard  lo  winch  the  ' 
watch-  or  clock-nnkor  could  probably  best  speak. 

There  is  another  way  of  adapting  ordinary  watches 
and  clocks  to  ihc  twenty-four  hour  system,  which,  if  the 
watch  is  intended  only  for  the  reclconing  of  local  time, 
seems  deser\'in{f  of  conndenition.  It  consists  in  makin^^ 
the  hour  tiRurcb  shorter,  not  necessarily  at  .ill  le^s  distinct, 
and  placinsj  two  circles  of  figures  I'limd  the  di.il,  ,iti  inner 
chvtU-  witfi  hours  from  O  to  n,  and  an  mucr  1  uclc  \sith 
hours  from  12  (o  33.  The  hour-hand  would  thus  puiiu 
in  I  and  13  and  to  2  and  14,  &Cf  M  the  same  time,  it 
tieinig  understood  that  the  hours  1,  a,  &c.,  would  be 
reckoned  in  the  morning,  and  the  hours  12,  13,  i4>&c.. 
in  the  afternoon,  a  convention  to  which  people  would 
probably  soon  accomtnodatc  themselves.  On  such  a  plan 
a  iv.ku  h  would  only  require  a  new  dial,  no  change  of 
wheelwork  being  necessary,  so  that  it  could  be  very 
readily  applied  to  exi'-tinj^  w  .aches,  and  so  sooner  promote 
the  use  of  the  twenty-four  hour  system.  Persons  might 
perhaps  object  to  the  introduction  of  two  hour-circles 
from  an  artistic  point  of  vie<lr.  but,  after  all  is  said,  the 
question  whether  one  circle  containing  twenty-four  hours, 
or  two  circles  liavin;;,'  t«  •  U  c  liours  in  each,  be  preferable,  is 
one  10  be  «i<tili.il  only  b>  a  consideration  of  the  relative 
ad\ .iniaj^o  .iiu!  disadvantages  of  the  two  proposals,  in 
regard  to  whu  h  it  would  be  interesting  to  learn  what 
business  men  and  others  on  the  one  hand,  andpracttcal 
watchmakers  on  the  other,  otay  have  to  say.  Tiiera  are 
conditions  under  which  the  one  circle  of  twenty^fbur  hours 
would  1  crt.iinl)  be  the  more  .ulvantai.;c(ni5,  and  clcirly  it 
wouM  l>i>  will  tiiat  one  ssbtem  only  shonltl  if  possil)le  be 
used. 

As  regards  clocks,  there  is  the  further  question  of 
striking  the  hours.  For  public  clocks  we  could  not  go 
on  to  twenty-four.  1 1  may  be  a  question  whether  in  large 
towns  one  stroke  only  at  each  hour  might  not  be  a  saffi* 
cicnt  indication,  though  even  thtS  mW  probably  could 
hardly  be  universally  applied. 


T^£  BRITISH  ASSOC/.  I  Tf OX  F<  )K'  THE 
ADVANCEMENT  OF  SCIENCE 

A  T  a  meeting  of  the  General  Committee  of  the  British 

**  .Association  held  .It  (hi- Roy. il  Institution  on  the  llth 
instnnt,  .Sir  I.\un  J'layfair  was  clL-c;cii  i'resident  for  the 
mcetin.:  at  .-\bcrdeen  next  yeir.  It  was  resolved  to  request 
the  following  to  accept  the  office  of  V  u  e  President  fur  that 
meetmg The  Duke  of  Argyll,  the  Duke  of  Richmond 
and  Gordon,  the  Earl  of  Aberdeen,  the  Earl  of  Crawford 
and  Qalcarres,  Sir  Wmiam  Thonuon,  James  Matthews, 
Lord  Hrovo<;f  of  .Aberdeen,  Dr.  .Mex.Tnder  Haiti,  Lord 
Rector  of  the  Tniversjiy  of  Aberdeen,  the  Very  Rev. 
Principal  Pine,  and  I'rof  \V.  H.  Flower.  The  following 
were  elected  Loial  .Secretaries:  Prof.  G.  Pirie.  Dr.  Angus 
Fraser.  and  .Mr.  J.  W .  Croinbic ;  Local  Treasurers: 
Messrs.  Robert  Lumsden  and  John  Findlater.  The  fol- 
lowing appointments  were  also  made: — General  Trea- 
surer: Prof.  A.  W.  WilIi.nmson,  Ph.D.,  F.R.S.  ;  General 
Secretaries;  Capt.  Douglas  (j.ilton,  CH..  F.RS,  and 
A.  G.  V^emon  Harcourt.  f  K.S.  ;  Sccretarj- :  Prof  llonney, 
fJ.Sc.,  F.R.S.  ;  Ordinary  .Members  of  the  Council:  Capt. 
W.  de  VV.  Abncy,  Prof.  W.  G.  Adams,  Prof,  K  .S  li.ill, 
J.  F.  I.a  Trube  Batcman,  Sir  F.  J.  Hr.iniwell,  Prof  VV. 
Boyd  Dawkins,  Dr.  Warren  De  La  Rue,  Prof  I.  Dewar, 
Capt.  Sir  F.  J.  Evans,  Pro!  W.  H.  Flower,  ^r.  J.  H. 


Gladstone,  J.  W.  L.  Glaisher,  Lieut.-Col.  H.  H.  Godwin- 
Austen,  J.  Cl.irkc  llawkshaw,  I'rof.  O.  Henrici,  Prof.  T 
McK.  llugiies.  Dr.  J.  Gwyn  Jctireys,  Prof.  H.  N.  Moscley, 
Admiral  Sir  E.  (  inmanney,  W.  Pcngelly,  Dr.  W.  H. 
Perkin,  Prof.  Prestwich,  the  Right  Hon.  George  .Sdater- 
Booth,  Dr.  IL  C.  Sorby,  Sir  R.  I  cmplc  ;  Auditors  :  John 
Evans,  D.C.L.,  Tkreas.fLS.,  Dr.  Huggins,  F.R.S.,  and 
George  Griffith,  M.A. 

Invitations  for  the  y  ear  1886  were  received  from  Bir- 
mingham, P.ourncinouth,  and  Manchester,  and  after  a 
discussion  in  which  the  representatives  of  Manchester 
expressed  their  willingness  to  withdraw  in  favour  of  Bir- 
mingham for  the  year  1886,  but  their  earnest  hope  that 
the  .Xssociaiion  would  not  fail  to  visit  them  in  1887),  it  was 
agreed,  nem  CM.,  to  accept  the  invitation  from  the  town 
of  Birmingham  for  the  year  iKS('>. 

The  report  of  the  Council  rel.itin^;  to  the  rules  concern- 
ing the  representation  of  local  scieinitic  societies  at  the 
meetin'^^s  of  the  Association  and  the  establishment  of  a 
i'ernianent  Conunittee  as  a  means  of  union  between  them 
and  the  Assodation  were  sanctioned,  and  it  was  resolved 
in  accordance  with  a  recommendation  from  the  Council 
to  present  the  die  for  the  medal  which  is  about  to  be 
founded  at  McGill  University,  Montreal,  in  commemora- 
tion of  the  visit  of  the  Associatim  to  Montreal. 


THE  NEW  VOLCANIC  ISLAND  OFF  ICELAND 

AT  the  end  of  July  this  year  the  light-keeper  at  Cape 
Rcykjanes,  the  south-west  point  of  Iceland,  reported 
that  a  vulcaiiic  island  had  risen  in  the  sea  a  few  miles  off 
the  cape.  Reykjanes  has  long  been  noted  as  ,1  centre  of 
volcanic  activity,  and  from  time  to  lime  islands  have 
arisen  and  submarine  eiuptloas  have  occurred  in  its 
neighbourhood.  In  the  year  of  die  great  Skaptdrfell 
eruption,  which  proved  so  fatal  to  Iceland,  1783,  an 
island  appeared  olT  Reykj.mcs,  only  to  disappear  again 
after  a  very  brief  existence.  Only  a  year  or  two  ago  an 
erviptmn  of  considerable  violence  occurred  in  the  sea,  not 
far  from  the  spot  where  the  new  island  appeared. 
Columns  of  steam  and  clouds  of  dust,  mingled  with 
occasional  glowing  masses  of  fused  rock,  were  seen  to 
rise  out  of  tne  sea,  and  large  quantities  of  pumice  were 
thrown  up  and  drifted  ashore  on  the  neighbouring  coast. 

Being  desirous  to  learn  as  much  as  possible  about  the 
new  isj.wul,  1  visited  Rcykjancs  on  .Se()tcniber  9  The 
cape,  like  the  greater  part  of  the  surrounding  district,  is 
entirely  covered  with  lava  ;  not  f.ir  from  the  sea  lie  a 
number  of  boiling  pools  of  considerable  size,  from  whose 
agitated  muddy  waters  arise  the  columns  of  steam  that 
give  the  cape  its  name,  Reykjanes  (Smoking  Cape) ;  over 
a  large  area  surrounding  the  pools  the  earth  is  perforated 
by  steam  jets  and  small  mud  boilers,  and  the  traveller 
muat  pas.s  warily  u\er  it??  treacherous  surface,  for  under 
the  thin  and  yielding  ii|>j)er  crust  lie  beds  of  sott  many- 
coloured  clays,  boiling  hot,  permeated  by  steam  and 
mixed  w  ith  sulphur.  On  a  projecting  cliff  about  l5ofeet 
high  stands  the  lighthouse,  a  low  octagonal  stone  house, 
and  from  the  point  a  line  of  inlands,  four  in  number,  runs 
out  tn  the  soiith-u  est,  the  ncrtrcst  hein:;  about  seven  miles, 
and  the  farthest  about  sixteen  m:!es,  t'roni  the  c.ipe.  Of 
these  only  the  nearest  tA<i,  r^Uley  or  Mels.ekken  (the 
Meal-sack,  SO  called  from  the  ^uano  deposits  that  whiten 
the  top  «  its  bleak  cylindrical  mass),  and  F.ldeyjard- 
rangur,  are  usually  visible  from  the  lighthouse.  The 
farther  two,  Geinuglasker  and  Geirfiigladrangur,  are 
chiefly  interesting  as  having  been  formerly  frequented  by 
the  (ireat  Auk  or  Gare-fowl  {A/m  impennis),  now  appa- 
rently extinct. 

When  I  reached  Reykjanes,  rain  and  mist  obscured  the 
sea,  Eldey  could  only  with  difficulty  be  seen,  and  the 
new  island  was  quite  invisible.  1  waited  patiently  for 
better  weather,  employing  the  time  in  examining  the 
boiliQg  springs  and  hot  day-beds,  which  are  similar  to 
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rl»s<  of  The  Knsuvfk  sulphur  mines,  and  thi  r  illcil 
'*  p«>rce!;i;r.  r>vrk,"  a  bed  of  vcr)  pure,  white,  and  compact 
s.i.reo'.i  i:r.!er  or  geyscrite,  deposited  by  some  long 
euxoct  txxi.ng  spring,  h  was  not  till  the  afternoon  of  the 
cU;)r  that  the  weather  cleared  up  a  little,  and  a  long 
itieat  watch  from  the  top  of  a  hill  behind  the  liebt- 
was  at  length  re«-anled  hy  the  discovery  of  a  dim 
jpr.f  o'.  'r.*  hor.2ori.  which  close  observation  thnuii^h  n 
(jh'/'Acd  to  be  the  new  islaml.  ll  u.is 
qi.  :t  ; .  •  j>  to  the  naked  eye,  but  the  light-keeiJCi 
aaaured  me  that  he  had  often  seen  it  in  clear  weather, 
withcijt  a  jfUuv  When  first  seen,  on  July  29,  it»  shape 
was  that  ef  a  inmcated  cone  «-ith  a  slight  depreacion  on 
the  tnp.  and  a  considerable  hollow  half  way  down  the 
liaut  frT.  -r.t  nonh  ^:de. 

On  A  -  s  .-'  5  and  'i-.i  scries  of  violent  earthquake  shocks 
Ocr-imK,  shi'i )':  and  split  the  masontv   <>(  tlic 

h^'h',  .->;  'AH''.  'l.itria;^'c(j  the  lamps.  For  several  days  the 
r.<:w  .-,  I...;  ■A;ti  iir<:d  bv  mist  ind  fain,  and  wlicn  it 
^a.r.  be/^rae  viiibie  its  ^sha'pe  was  considerably  altered  : 
a  large  part  of  the  slope  on  the  south  side  had  slipped 
dr«»n  lAto  the  «here  it  now  lies,  forming  two  little 
hiUod(«  clrrtc  to  the  foot  of  the  main  mass,  and  leaving  a 
««p  (.1  t  r.earlj  pcrf>cn<lirMlar  towanU  the  bottom.  On 
the  north  aide  there  is  siiual  water  extending  some  distance 
from  the  island.  The  length  of  the  isbuid  is  about  one- 
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The  i»Uod  ■»  U  MW 

third  jfreater  than  its  hf'i;,'ht  It  lies  nearly  wot-south- 
weM  <>f  Keykjanrs,  and  f.oii'iiderably  to  the  north-west  of 
KIdcy.  l  uo  I- rciK  ll  n.'  i .  iri'.<T-.  who \  isited  Ke)  kjancs 
and  made  ob^^■rvallo^^!,  t,i  the  inland  about  a  lortnight 
Ijeforc  1  arri\c<l  there,  estimate  its  dist.ince  from  the 
toast  at  nine  or  ten  miles,  but  1  l>elievc  it  to  be  ctinsidcr- 
ably  ^cater.    When  first  seen  the  isl.ind  was  perfectly 

Mack,  but  now  the  light-keeper  tells  me  he  can  m  dear 
weather  distingvish  by  the  aid  of  his  glass  n  perceptible 

whitening  o{  tlic  Mpijcr  part,  due  no  doubt  t"  t'l  1  1 1  /  |  i|  m  n  ;  > 
of  the  niyri  ids  of  sea-fowl  which  frequent  die  neigh- 
b«>iirin^'  islands  .md  coast,  and  have  appMVntly  at  OBCe 
taken  possession  of  the  new  island. 

It  is  a  singular  foct  that  none  of  the  usual  volcanic 
niMifeMations  seem  to  have  announced  or  accompanied 
the  rise  of  the  new  island ;  no  earthquakes  were  felt,  no 
smoke  or  tire  seen,  and  no  pumice  found  float iii;^  on  the 
sea.  The  inland  ^eenis  to  have  risen  calmly  and  Micnily, 
without  a  soul  beinjj  aw.ire  o(  its  ii)>i)i  .n.ince,  till,  on  July 
2y,  the  lif^ht-keepcr  liappeniiiL,'  to  look  i>ut  to  seaward,  dis- 
coveiud  It.  Kor  au^ht  that  any  one  knows  to  the  roiitrar\ , 
it  may  have  been  there  for  many  days  before  be  happened 
to  see  it  No  one  has  yet  visited  the  island  itself ;  the  sea 
oflTRekjanes  is  almost  aUvavs  rough,  and  the  currents  are 
very  strong  routul  the  cape  ;  the  isUukIs  are  surrounded 


by  shoals  and  reef>  ;  Lmdinj;  is  at  all  times  difficult  and 
dangerous,  even  111  tlic  best  weather,  and  quite  impossible 
if  the  sea  is  at  all  disturl;ed  ;  and  as,  since  the  discovxry 
of  the  island,  the  weather  has  been  for  the  m  pin 
stormy,  intending  explorers  have  been  deterred  by  the 
dangers  of  the  pasMffie,  Singularly  «na«ght  a  French 
war-vesset  and  a  Danish  gun-boat  which  passed  Rcyk- 
janes  shortly  before  iny  'i  i-;it  faiie  !  to  sce  the  new  island 
From  the  direct  ion  m  which  the  nc.v  i^Luid  lies,  iind  it> 
■  Htparcnt  distance  from  the  <  n  isi,  1  .un  inclined  to  ihtnk 
that  it  must  lie  near  to  the  ticirluglaskcr  (Gare  fowl 
Skerry  I,  one  of  the  four  islands  above  mentioned,  which 
lies  sotnewltat  to  the  north-west  of  the  line  formed  bry  the 
other  three,  and  which,  being  low  and  flat,  cannot  be  seen 
from  Keykjanes.  It  is  not  irni>o>s;b!e  that  the  new  island 
IS  merely  an  addition  to  or  upi>ea\  .1  of  the  old  Geirfuij- 
1  isket.  .v  liich,  by  heightening  it  so  as  to  make  it  v  isible 
(roiji  die  shore,  would  produce  the  unpression  that  a  new 
island  had  risen.  This  view  is  held  by  some  of  the  nsher- 
men  on  the  coast  who  are  familiar  with  the  islands,  but 
the  point  cannot  be  definitely  settled  till  the  island  i* 
visited.  W.  G.  Spenck  Pati^rsuN, 

H.B.M.  Consul  for  Icdand 
British  CoDsulate,  Reykjavik,  September  37 

TELESCOPES  FOK  AST/tONOMICAL 
PHOTOGRAPHY 

I. 

D  EF»  >RE  giving  any  sug!,'estions  as  to  the  l>e.si  kind  of 
telescope  to  use,  and  the  best  methods  to  follcm  n 
the  application  of  photography  to  astronomical  obwrva* 
lion  and  record,  it  may  be  more  convenient  to  mention 
Wefly  what  can  be  done  in  this  way,  particularly  as  the 
subject  will  be  new  to  many  who  ha\  e  not  followed  closeJ^ 
what  has  been  recently  done. 

I  wish  to  mention  f  i  )  That  photography  has  now  sho«m 
itself  tu  l3C  capable  of  giving  us  picture^  of  ncbul.i-  that 
are  superior  to  those  made  by  eye  and  band.    {2)  That 
anything  that  can  be  seen  by  the  eye  with  a  telesc<^pe  of 
a  certain  site  can  be  photographed,  and,  further  than  this, 
stars  that  are  too  taint  to  be  seen  in  this  telescope  can 
yet  be  phot  >gra[>hed  by  it  with  snitK  cut  exposure.  (5- 
rhat  portions  of  the  heavens  of  several  degrees  extent 
each  way  can  be  photographed,  and  stars  therein  of  a 
magnitude  smaller  than  that  shown  on  the  best  extstuig 
charts  or  maps,  pictured  in  their  proper  relative  positi<Ml» 
and  magnitudes  in  a  quicker,  better,  and  m<jre  accurate 
manner  than  by  ihc  plan  hitherto  n^ed.   (4)  That  it  is 
possible  thus  to  make  a  comjilete  sei  1  -  ■     sm  II  pictures 
cmbr  iring  the  whole  heavens,  that  wiii  be  piacucally  free 
from  human  error.  (5)  That  each  individu.d  nebula,  cluster, 
or  group  of  stars,  can  also  be  taken  on  as  large  a  scale  as 
possible,  and  form  a  supplement  to  the  picturc-mape  on 
the  smaller  scale.   {6)  That  thoitg^  such  pictures  nuty 
differ  slightly  from  the  eye  obsen'ations.  owing  to  the 
different  colours  of  light  not  atfrcini'  tlio  r  r  .^nd  the 
sensitive  plate  in  the  same  manner,  they  wuuUl  have  the 
t  ti    111  >  I-  l  K  .intake  that  they  could  be  compared  direct ly 
with  other  pictures,  taken,  after  the  lapse  of  any  number o^ 
years,  under  conditions  that  there  would  he  no  difficuhy 
in  makin-  almost  identical.   (7)  That  there  are  other 
applications  of  this  new  power,  as  in  direct  enlargeinent* 
of  the  surface  of  the  moon  piece  by  piece,  of  the  plai  u  t^,  a( 
double  stars,  and  close  clusters,  and  indirectly  in  tlic  dis- 
roverv  of  planets,  either  inuir  m  i;ii;inr.  Ir,  thr'  -^(.uj.le- 
process  of  direct  comparison  .1!  star  ptctutc!.  taken  at  inter- 
vals, when  the  actual  position  of  a  planet  will  be  recorded  at 
each  date.    If  there  be  a  planet  beyond  Neptune,  such  a 
plan  as  this  is  perhaps  the  onl)'  way'to  detect  it,  especially 
if  it  is  now  near  the  Milky  Way,  where  stars  of  its 
probable  magnitude  cluster  so  thickly  that  no  process 
other  than  'hi   could  Ijo  usedtochart  ilu    i.ir,  .an.i  di  ted 
movement.     If  these  things  can  be  done,  and  1  mo«t 
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confidently  say  tbcy  can,  Uitn  it  must  be  admitted  that 
nothing  snoft  oT  a  revolution  in  observational  afltronomy 

mubt  result,  to  the  enormous  ^Min  of  astronomy. 

I  spi^ik  rtl)  iiig  cmlrL-K  uii  uwn  work  and  experi- 
ments, which  I  shall  rt  ft  r  to  in  dci.iil  further  on,  and  I 
am  strengthened  in  my  opinions  by  what  1  hear  has  been 
done  in  a  similar  direction  elsewhere,  though  I  have  not, 
except  in  one  cas^  seen  any  of  tbc  actual  work  done 

The  possibilities  that  are  thtts  opened  out  really  border 
on  the  marvellous.  As  has  been  already  said  by  some 
one  else,  a  library  may  now  be  made,  not  of  books  full  of 
dcr^i-Mptions  .md  iiKiircs,  the  accumulated  work  of  many 
men  working  many  years,  each  on  bis  own  system,  but  of 
pictures  written  on  leaves  of  glass  by  the  star*  them- 
selves. 

Such  a  work  wilt  mark  an  epoch  in  astnmomy,  and  its 
value  increase  as  long  as  astronomers  exist.  No  one  can 
doubt  for  one  moment  tlie  importance  of  such  a  work,  nor 

ilu-  fact  ih.it,  iioM  it  i>  I'jos-iblc,  :tn\  i.lcl.i>'  in  doing  it  will 
bt  a  diicti  losa  lu  asuutumiy.  How  it  is  to  be  done — 
whether  by  the  slow  process  of  letting  it  be  done  by  the 
dis^inted  efforts  of  many  anaateurs  of  astronomy,  or  by 
being  properly  taken  in  hand  and  finished  by  united  effort 
and  proper  means  in  the  course  of  a  few  years— remains 
to  be  seen. 

1  propii^c  to  make  smae  suggestions  as  to  the  practical 
V».»rt  oi  tlijis        .  in  the  selection  of  the  b«st  ki«d  ot  telc- 
V  .>|ic  .iiiil  mocnting,  ihc  methods  of  working,  the  work 
lu  be  done,  and  some  other  matters  in  connection.  The 
most  important  matter  is  no  doubt  the  selection  of  the 
best  instrument  to  work  with :  of  the  two  kinds  of  tele- 
scopes now  in  tise,  the  reflector  seems  to  be  the  most 
suitable  r.<r  ili's  w.uk,  though  a  reservation  mav  be 
made  m  favour  «)£  ihe  refracting  principle  wliere  large 
fields  on  a  small  scale  are  required.    Both  kinds  of  tele- 
scopes when  of  moderate  dimensions,  that  is,  not  more 
tkaa  tS  inches  aperture,  arc  so  nearly  alike  as  optical 
instruments  that  the  chief  distinction  worth  noting, 
neglectmg  for  the  present  one  or  two  points  where  they 
ditTcr,  and  altogether  siu  h  points  as  are  rather  matters 
of  individual  prejudice  on  tlie  part  of  the  observer  than 
<,ii  ir.f.;e>  or  -.It  h-cts  m  the  iiivtriuiients,  is  that  of  cost, 
the  reflector  bemg  very  much  less  expensive  to  make. 
It  is  true  tliat  the  refmctOT haS  beCn  bithcriu  i^cacrally 
considered  the  most  satis&ctory  in  use,  and  has  been 
pteferred  when  expense  has  not  been  a  consideration  of 
im|«irt.incc.    I  think  th:s  may  he  rathci   due  to  the 
greater  care  that  is  b<  st. c.veil  upon  tiic  more  e\[>eiisive 
msiruincnt,  l)'.th  m  tlie  m  :  ing  of  the  obie.  t     i-^s  .md 
the  mounting,  than  to  any  real  difference  that  there  is 
between  them.     I  he  first  cost  of  the  raw  material  alone 
didTers  immensely.  For  the  reflector  one  disk  of  glass  alone 
is  required,  and  if  it  is  only  properly  anneaWd  it  need  not 
be  optically  pure.    There  is  only  one  surface  to  work, 
thoui^h  it  is  of  importance  that  this  should  be  properly 
%ured,  this  is  n-n  a  d  inMilt  ma-ter,  yet  there  is  little 
d'-'ubt  It  has  often  been  \ery  imperfectly  dune  in  many 
&<>  cal[ed  reflecting  telescopes. 

For  tbc  refractor  two  disks  of  glass  are  required  ;  they 
roust  be  optically  pure,  and  their  first  cost  alone  is  more 
than  is  often  spent  on  the  reflector,  includin 4  the  mount- 
These  disks  must  be  wrought  on  four  surfares  to 
(jr..;,..,  ,  iirves,  and  time  often  spent  aftcr\v anls  m  per 
ftaa.^  the  object-glass  ;  when  this  is  done,  the  cost  is 
found  to  be  so  great  that  it  is  felt  to  be  worth  a  costly 
tnouniing.  We  cannot  then  be  sunmsed  that  the  better 
nnde  uid  mounted  telescope  should  be  chosen,  but  that 
•wsnot  decide  ihc<|uestion,  Which  is  the  best  optical  in- 
Jttmnent  ?  Nor  can  this  question  be  decided  definitively, 
because  the  images  fonoed  h\  each  ditTer.  If  we  look 
*>ih  a  reflector  .it  a  bright  star,  the  image  is  seen  as  an 
•menstly  bright  |K)int  of  light,  da«Kn|r  to  tbe  eye  if  the 
tdncape  is  large,  and  we  see  rays  or  coruscations  round 
«  of  an  incgular  shape  that  are  never  steady.   I  think 


this  effect  is  not  due  to  the  telescope,  but  is  entirely  sub- 
jective, and  caused  by  this  esctremely  snnU  point  or  light 

exeitmj;  only  a  very  small  portion  of  the  retina  ;  for  by 
proper  preca'aliun*  the  hglit  can  be  reduced,  and  these 
rays  and  the  dazilin^^  cMcct  go*  rul  of.  \\'nh  stars  less 
bright  it  is  not  so  pronounced,  and  on  planets  or  objects 
of  sensible  magnitude  it  ceases  entirely.  The  image  of 
such  a  bright  star  in  tbe  reft-actor  is  quite  of  another  land : 
it  is  seen  as  a  «naU  disk  of  light  of  jMu/Mr  tHattuUt  wt- 
rounded  by  the  well-known  system  of  diflTraction  rings  and 
outstanding  colour.  This  disk  of  light  though  small,  has 
a  dilfereni  eileci  on  the  relma  :  it  can  be  seen  as  a  shape, 
pretty  steady  and  free  from  too  much  dazzling  glare.  It 
IS  here  that  tbe  refractor  has  such  an  advantage  for 
micromctrical  work,  permitting  bisections  to  be  made  with 
such  precision. 

The  adjustments  of  the  object-glass  are  considered  more 
constant  than  those  of  the  speculum,  and  though  the 
troubles  attending  the  reflector  are  much  exaggerated, 
they  have  existed  in  the  arrangements  usually  adopted. 
For  certain  instruments  such  as  the  transit-circle,  where  the 
connection  between  the  optical  axis  and  some  part  of  the 
instrument  his  to  be  maintained, the  object-glass  issuperiof 
to  the  speculum  1  a  tilt  of  the  former  that  would  not  have 
an  appreciable  eflbct  on  tbe  position  of  tbe  ima^  of  a 
s  ar  uould  in  the  other  displace  tbi*  image  twice  the 

aaiuuiU  of  tilt. 

Both  kinds  have  certain  advantages,  ac.  ording  to  the 
use  they  are  put  to,  and  it  is  really  not  of  much  conse- 
quence which  is  the  best  instrument  of  this  size.  It  is 
when  we  beigin  to  consider  the  effect  of  increased  sise  and 
all  its  attendant  difficulties  that  the  question  of  the  suitai- 
bility  of  either  for  the  purpose  of  pbotQgrapby  has  to  be 
answered- 

With  the  reflector  increase  of  size  means  proportiimale 
increase  in  other  qualities,  in  light-grasping  power,  in 
defining,  and  in  separating  power.  With  the  refractor  the 
greater  absorption  of  light  due  to  increased  thickness 
reduces  the  light-grasping  power,  and  definition  becomes 
a  matter  depending  not  upon  the  optician  but  upon  the 
glass  ni.iker ;  the  correction  for  colour,  which  even  in 
Uie  u)  Is  .ipproxnnate  onU  .  becomes  more  difficult,  and 
the  defects  due  to  the  necessarily  imperfect  correction 
betomc  uiure  apparent — and  these  two  facts  alone  show 
that  as  the  refhicting  telescope  gains  in  size  it  1>ccomes 
more  and  more  unsuitable  for  photography. 

Moreover,  when  the  aperture  of  the  two  kinds  of  tele- 
scopes .mder  consideration  is  the  same,  the  focal  length 
of  one  must  l>e  something  like  tu  i  c  that  of  the  other, 
and  that  means  that  the  image  is  four  times  less  bright, 
and  there  does  not  seem  to  be  any  indication  that  the 
focal  leti^  of  refractors  can  be  very  much  reduced. 
This  is  only  one  part  of  the  question,  the  next  and  most 
important  one  is  that  of  .ictual  cost  or  ditTiculiy  of  con- 
struction. In  the  case  of  the  refractor  the  preliminary 
ditiirnlty  in  getting  the  lumps  of  glass  out  of  which  the 
lenses  have  to  be  made  is  so  great  that  the  increase  of 
the  size  beyond  30  inches  seems  at  the  present  moment 
very  doubtful — they  may  reach  ^-foot,  or  even  4-foot 
aperture,  but  it  is  most  unlikely  :  the  cost  alone,  good  or 
bad,  would  be  simply  enormous,  and  such  a  sise  may  be 
for  the  present  left  out  of  consideration.  With  the  re- 
flector tlic  ci  e  is  entirely  difTercnt ;  from  what  has  beM 
said,  it  is  easy  to  sec  that  the  gain  by  increase  of  size  is 
proportionate  here,  and  that  only  me  !i nm  .il  diiii  ulties 
have  to  be  met.  Mirrors  of  glass  covered  or  coated  with 
silver  for  the  reflecting  surface  arc  now  in  existence  of 
3.  and  4-foot  aperture ;  larger  are  in  hand,  and  can  be 
made  at  a  cost  absurdly  below  the  cost  of  even  a  possible 
rrfr.u  ior:  the  only  limit  that  1  can  see  here  is  that  o* 
glass,  and  the  limit  in  this  case  stops  not  it  30  inches 
with  the  refractor,  but  at  somcthin^^'  hke  70  hcs, 
that  and  nothing  else  of  a  constructive  character  previ, 
the  reficctor  beiqg  made  much  laiger,  and  size  is  a  gi 
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Ihiitg  in  pbot/«r*phy.  It  n,    rhe  case  of  eve^hflesTation. 

Jl  fact  that  )'»M  p«>si*         n.iv'?  1  rel>^s.:ope  tiTo  biij 

for  Ihp  eye  to  u»<",,  r^-:  jr.,  ..-.r.reit:,.;  Uuu  ii  at  Resent 
(>(>s!iililc  in  the  rdtector  would  on r  .-iddtoiUpJunographtc 

fK»W<T. 

The  optical  arra.-^;*m»»Titi  f^f  'he  reftectnr  are  M Tane<{ 
that  i  propQoe  to  of  rS«m  in  detail  for  die  porpose  of 
indicatii^  the  nrnvM  *  ..i^tnie.        A.  An(«-LC£  Coxmotc 


.VOTES 


P.'f^i'l^*,  P-of.  Trr-ma*  ff'nr/  Hi.!«^,  I.L.  T  T iir^r.  ' 
J^.hn  Kvin-.  !        !,  .  [J.  f)  ■  r»-       -•  - •  ■  .a -r:e[ 

S'f.ir^-,.  M.  \  .  J  ,'.       .-.  .  .-        \r..\.,  I 

M.|.».  f  oT'-r^n  ^z'  t-'i'j,  Fr-.'.  A>.xaiv:frr  W,  ....aauMMi,  j 

A  ••n»:y.  R  f  ,  ....   fSr'.rv  '.f.  ■     -  ■  .r,      '  r -n'',[nifr- 

1,1  Riip,  .\f..\.,  t,.r.l...  k..'-^r-  K.-.h.-r..:-,  f  ,R.S.£.,  f -<..>;.. 
Sir  ri^ndt  J.  O.  K»ao>,  KX.K..  Pnrf.  V^uliam  Henry 
F1rtw«r,  IA^Xk,  Ptv.f.  <;<-r^»t'  Caney  Fohwt,  8. A.,  Sir  Joaej^ 
!.»  K  >-^^r,  K.'  S  I.,  f'-  ,t.  H  nry  .V  \r  j^-rlry,  M  \.,  f  .  I-S., 
fri,;-»  M  iii»:r.  Ph.!*.,  Cap*.  A«vlfew  N  >r.ic.  R.A.,  C.B., 
IjmA  Kay)?!^.  r>.C.I«.  Pr<vf.  J.  S.  Ikudao  SMUienda.  t.L.D., 
Li/riiT.  .  k  ^ch'TT,  fc.E.*  CS.f.,  Prof.  J.  J.  SjWetf«r, 
M.A-,  fj.  .U.  i.i„r». 


I  Pa&ML  Tbe**,  i«ta  -in:  L112  frim  Sir  J.  H«rw*d*§fio5  »*:  --^ 

jangles,  aarl  ^    ?•  *r  r-n^rer-jn.^  n£  the  'tari  tvrtmfrt 

I  Ami  —  0%  c:tapi«rt«:  oui  tiay  vaiaat^e  c  ■llcctucwi  rlin 
I  PniC  H^ia«a  has  brio^L  '.  'ifgSm  in  eoavaaicot  tabokr  in. 
and  r.'  im  q<;  n        a  i>i  Imoortint  c  >flfilaBa>*  ^ 

■-he  mer.v  •:   -t"  aiu-c  L^c  jp}>lit?d[  to  th*  ^ 

C!>3ip.^i:;'.4y  ^imjall.  rev;-.       lai:  •ha;  rJn?  resulti  from  it-r^:  - 
tiien  CO  be  combined      «  Urger  ^P^op*.    FroC  Hoid«  a  .-^ 
d»t  tbeae  table  mar  «cr»e  th«  valuabLe  eiad  of  finally  <bp^^ 
I  ,->('t.'-.-;  r.:a'l.i.aea:.i.  1-- !ra:-i...a       lae  >;,vrs  arc  e^4ti.illy  to:; 


Sv^ri-y  Uaiversiiy,  wndi  to  the 

A «v»ci,i;^yn  in  Montreai,  «n«l  the 


'  ■ .       ■   ■  ri: 

•ilk^  '.!    .ir  Kf  II .  ft 

iMi  filwaoli-'l     -he  VMcTririan  Premier  10  visit  MeUioome 

j'V,    F"'  •  '■<■■  :r  .■.-.G,-.- i',te  tr>f  fh«  present  are  the 

',»Afa<i'l*%  V,  .  .r.-,  ,1    ...     .  •AT/'-:   \-'  ■./'<  (T'i   wh.lt    .ipi'<KU4  to  bc 

a  •<rr/  ^  i.'T.-,..'.  r.  I/,  I-  ill  'if  I-M.'icjri forwarrj  to  a  near 
»  -tf^  Atv^-a        he  m^gcu^t,  ai  a  prelimmaij  «ep,  a 

|>ji--<   A  >tr^,..  vxieties  io  Aoittnlia,  T-i-s- 

'■  ■  X      \  .       .,- ■  .  .in  ,\  . -.tr  1  ..I- i  iri  .\N-/-/ciaiMn  for 
A  .  .»*^*^  r.<i<  V*.       Ji.'*c^  ■»{  the  Britx-ih  Ai-ocia- 

A  '.'■/  r'**  *'V:  IK*  A'^'jcaii  <o  might      hr-M  in 

v,isrf  •«»  i..tAf*  !.  **rirV<!T»»/y  «f  t!>e  c/^loojr,  iriuch  » ich 
•«  *••/».  •*,-.^*  '-f  »•<  l«4?*ma'>*tal  K«ijit<t>>a  might 

■u'-.'^  *'<'*'•    '    .   ■  ,r-   fr  ,rn  K-'-.-ia-vl  to  take 


;  ..^       .    j<     i"'tj  tw^vr  *&r«eyeax«.  a«  tc^'ht 

I"..  r<  •    w    •,  rr^ir«,  *r.-^^^   f-:»  n.l. 


4     -»  V 


r    %t.    4-  jr.  iiiT 


\..  "i.  H-<i';'«,  fA.-e'.*'/f  the 
.wt  .*y  '4  stk,hMM  latelj 

■1  r..  .^/tt  '4  th*  ta«  (if 

■jt  '/        <  If  >'  .' ttt  I- .-Af,T. 

•    «  //»  .  V      ■   V.  '       -1  i-        ,  ,;.  1  •).*:;,-  ir,- 

I  ^«*  I  /,      ,  ;  • .    "        -  .  r      .  H-  r . '  .■,-1, 

.  'ft  i^-.  •    ••  -»  '  '  '  "■  ''''/'  • '        ;  U  -f.-  4^>5 

.>  ,   -  t,-  Jf*  H"'-''*'*.  e»'r.-f.»»?l  fr'#»  hi- 

,  / » •  0^       •  .  •      Z'  "*  •■»  •/  l'*»">''  »'  Pr  4.  H  /I'ien'*  dia- 

'    ;  •  • 

(  ^  -ifi; '  '     '  *  ■  , 

,,t  'i**    ';«'♦••.»*  ^'-^  f».j*.Ji  hwl  tt.jru  «l  I*r, /- 


a  OKice  genesai  bass. 

The  B-  -l  ,r.  >joer-.-    r'  Nii-ni:  Hiitorr  h^vc  adopted  »  ;■ 
wuh  recvd  to  their  library  wiudt,  d  geaenUy  loiiowed. 
make  scieBtidc  libraries  mxnt  f/amaSlj  taMfixL  TlieSot.' 

■icnil  iuch  b'^>.K-  as  car.  i^^^  r-^:J.ii:r-!      iti  i-zni-i  in  any  part  i'' 
country.     T'-.c  roce;-- ■■-.^  -,(  ,-i;ur>e  wit  "h'.r  c>;^       cami^r.  - 
:n  .liiil.lluO.  jmni^LTi  a.-i  nr;airt.i  to  'icp^.i*!!  ft  SBXS  eijOi. 
:wtce  the  aMrk«:-«aIae  of  :lte  books  <o  leat,  as  a  {svu«^ 

A  tca£AC  i»f  »c;ea:.r;-  :  ,f:,nnjni3a  ha»  been  formed  in  f  . » 
detpbia,  oomposed  of  officcn  Mestberc  of  tbe  Afiaik««  • 
Science,  who^  datr  *hi!l  S<  dut  nnpanin^  chro^gb  eorrffp-"!*'-- 

<:nce,  ot'  prfi-:.-<?  x?A  'i.-  '.-.  :r.:o.r3T;iLi'.'a  uf>or»  the  ii;t1"  ■. 
dcpaninaju  oi  Maeoce.  i  ae  ot^£>ac>;>a  u  parct]r  foi«»'»? 
The  Secretary  is  PioC  Ai^^clc  Heapini.  of  tbe  Actdair' 

.■^cieni:!;- 

Thi  new  btiildiop  w  Che  Cesual  Scbowl  at  Paiit 
'  ipf^Hid  last  week  by  M.  Riwrier.  the  new  Miniiiter  ef 

I  mcrce  jr.'l  .\;^nL-u':':r>f.     .\  n;TiS?r  of  ipc^che^  were  -''ji:Ttr- 
'  or  the  xcaaiao,  rnxo  wh:ch  we  icaxn  that  as  mauj  «  j-^'^ 
French  eticineew  owe  their  trunin;  to  this  mstitatTaa  ««»« 
fMUrd.itt' in  n:'-y  vc.\r>-  a.;     V v  tht  late  M.  Oumai  and  I'Jh**^ 
Thr  i.h  '.vi     r.-  ■  ..,.!,-.,<.'>  -  y  '.he  crectioo  of  this  ii»5tituliL>a  •* 
t.j  c1;cl-v        [. r iominaua^ty  tbewelkal  cha-acier  of  ih«  ■ 
stnicuon  tmpaitei  hy  the  Gocemwat  ichoola  asd  to  res^ 
the  eogineeriof  edueatioQ  ia  FiMMe  atfeniding  (e  tbe 
^tan'li'.i.    .Mi.iu:  ;ct;  >exri  x^o  (he  citaMLshraent  was  i.»3r^"- 
r.y  ihc  Uovcrbinctu,  tivt  the  teachers  have  beki  a^  ck>>c>>  >' 
po-»>ibk  to  the  lioef  on  which  it»  'f^fWeg  was  uiitUwlfy  hit 
n. 

Nf ».  Sr.\NF.iSL).  of  1.' h.i'i.-i^  Cross*,  hail  issued  a  repruu 
parcr.vn  :h<  h.h.i  .1  Esjrptiu  Sudani,  miitfibvtedbvM 
A.  H.  K-.ir.«  10  ihe  No\xii»bar  naaaVr  of  ihe  y.'nm^  of  it 
Antin'jf.jl  .-ical  lauitnie.  Tin-  moQ.>^i>h.  which  will  ^ 
wekox.e  ti>  a  1  •.n:cre>tc^^  in  tS?  ev<atfal  ilram-a  no*  in  pr'^n^'' 
J  m  ihc  N:le  Vailcy,  cwotaixK  a  »umiiiarf  bol  compi^Kfi'"' 
nrrey  of  all  the  race*  betwceo  E  *ypt  and  the  Eqaator.  "to* 
are  '^Tyi;>rl  m  fiv-  :iiain  .bvi-ion*  :  B,»ntn,  Ne^ro.  Nu-"-'' 
■-<--.i A.n  t  Ha-u::ic.     Much  hi;h'.  is  thrown  on  ths  ol'^^'"- 


caih  o'.hi^r,  an  I  «  tlcaf  f.^fonf 


rrr 


tv  Ihe  rcailer  of  the  manifold  ethoical  ooaditioiu  » 
tt^jK   The  ubiilated  4che«aeg  of  all  the  Sodinese  race  "'•^ 

ris,  M.em  t  >  be  very  cumplei"^,  '"'^ 


■UIaIivi,;.. 


■  .■   -  '  i  t  >  ; 

/ft  tbe  vnfti:»  hed  chart*  of 
»i  re>i<«*(  t>7  him,  arid  from 
r>  rs      Pr-'f.  Wet****! ;  <S;  (Jj6e'»nnl» 


'  their  nun»er>u 

I  Mp  to  .1  be:tcr  uu  lcr-'aiiding  of  the  reports,  daily  rece»*««l 
'A.-:  v;.,nt-  <j{  th  r  op.: r.it  1  ,ns  iin.lert.iken  for  the  relief  <*f ''^ 

^  Oord  .n  a.!il  ;he  i;g>]>i:A.n  ;^,,rri.srMs  in  the  Sudan. 

1      Tmf.  fir-it  .innu.ll  iiic.Un-  of  the  New  Kngland  Mcteu/oJi^pi^^ 
V  <  :<  •)       1.^;  1  in  ^^^^  j,^^  The  paper*  rf  ^ 

[  were  i-~On  nim-gauge»,  by  Mr.  FiUger^ld  ;  rainfall  luap*-  ^ 
Mr.  DavU;  weather  observen  ia  New  llnglaa.!,  Uy  P"^ 
fi't.m  ;  .he  c^r.iM. of  a  awteofDtfiwical  MttiM  oc 
HUl,  Ma,,.,  ly  Mr.  Ko-th. 

With  reference  to  o«r  recent  iwlc  to  the  effect  ih»t 
lltico  GykUa.  Dbecioc  of  the  Stockholm  ObMrMMy*  k** 
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acifjit.'l  .1  |-r,,fi-,s.irsh'i)>  at  the  Goiiln^-ii  I  nivcrsity,  wc  arc 
inlormed  that  the  celebrated  utrooomcr  will,  in  ooose^uence  of 
the  g«neroiu  olfer  tiukle  to  Mm     the  King  of  Sweden,  xvm&Sk 

in  his  nnrive  country. 

Pkof.  F.  E.  Ntl'iltR  fin<ls,  according  to  Scitnee,  from  data 
taken  from  Dr.  En>;clniann's  ob>crvations  at  St.  I.ouis,  Mo., 
i  <-'.ni^  iistr  .1  |kt:<>cI  of  forty-seven  years,  that  the  duration  of 
niaumum  raiiu  is  iovenely  proponional  to  the  vioteocct  or  that 
the  product  of  violeooe  into  dtmtlofi  it  eoasttnt  This  constant 
iv  the  amount  of  water  which  m.iy  fall  in  a  continiinns  r.iin,  nn.l 
is,  for  Dr.  Engelmann'ii  !>erieii  of  half  a  century,  about  5  inches. 
A  r.tin  of  5  inches  per  boar  BMiy  last  one  hoar.  A  rain  of  4 
inches  per  hour  m.iy  last  an  hour  and  a  rjunrtrr  ;  and  such  1  1  lin 
Dr.  Engelmann  observed.  A  rain  «>f  i\  inrlics  per  houf  nwy 
la  ;  two  hours  and  several  >uch  nmi-  wm  i.l'^enrcd,  A  rain  of 
I  inch  per  hour  may  but  5  houn>.  Each  of  these  cases  would 
be  a  5-uich  rain.  For  a  longer  (lerlod  of  time  than  fifty  years  it 
is  ti'-^fly  t!int  ^riMtcr  (,iiri-  ?li:in  5  inches  mny  he  ohscrvid,  'I'lu- 
same  is  to  be  said  si  o!>scrv.ition>  are  to  tjc  taken  over  a  wtdtr 
ate*  of  coooir}-.  In  fact,  a  nin  ^  6  inches  in  three  bour^i 
occnmd  near  Caba,  Mo.,  some  years  since.  This  wouhl 
ineiease  the  value  of  the  constant  from  five  to  six,  but 
otherwise  the  relation  will  probably  remain  unchangeil. 
The  iapoitance  of  this  law,  Scienct  points  out,  is  very  great  in 
e<«giiieerili|;,  where^he  capacity  of  sewers,  cnlverts,  tod  bridges 
nr.ist  he  such  !o  (^^^s  ihc  w^\tci.  A  more  fjcneiaj  invciitiga- 
titm  which  l'n)f.  Nij.liet  is  now  ni.^king  will  dctctuiine  the  rcla- 
WWbetWet  M  tlir  violence,  duration,  and  frequency  not  only  ol 
■UUriomn  but  of  all  rains.  I'hi'i  work,  when  completed,  will 
enable  an  cnginrer  to  construct  the  w.-»ter-ways  of  bridge*  of 
uch  a  ^.ijwcity  that  they  will  probably  stand  a  definite  number 
of  years  before  they  are  washed  away.  This  number  of  years 
will  be  so  dctenained  tliat  the  interest  on  the  invested  capital 

diirinf^thi-  pr  .'nbte  life  of  thr  brirlj^c  will  equal  the  possible 
■iaiiiagc  when  ihc  tlc-<iruciivc  iIochS  coine»  which  llic  engineer 
dctennincs  shall  destroy  his  work.  The  ruuniog  CXpettSe  of 
maintaining  the  bridge  i»  (hen  the  least  possible. 

Ik  the  October  number  of  the  American  Jimrnal  of  Sciem-e 
Wf.  I^wis  discusses  the  validity  of  ubscrv-atiom  cm  sup|x><ied 
glacial  action  at  eleven  points  in  Pcnosylvaoia  south  of  the  ter- 
minal moraine,  all  of  which  he  luu  visited.  He  coochides  that 
tbey  are  sJl  non-gladal,  some  t>eing  simple  water-wom  gravels, 
others  hcinf;  il;e-|  ■^ftL^!  I.TLiWrr-,  while  the  scratches  reported  in 
twu  localities  are  pronounced  to  Ik  plant-fossils.  The  glacial 
•dfan  reported  fai  Viigbil*  needs,  it  is  said,  suukr  re- 
examination. 

The  Mcudon  baUoon  made  it»  third  trial  trip  last  Saturday. 
Starting  at  12.15  noon,  when  a  slight  sonth-we«t  breexewas 

V'lowin.;;,  it  dnTlt-d  in  tin-  dirccii'>n  uf  the  Ifijiilogiii.'  r.Kcctiui  sc. 
and  after  arriving  in  the  vicinity  of  that  place,  a  distance  of 
abevl  a  mile  ftnm  its  Martiiig*pdM,  olwying  the  motive  power 
Controlling  its  movement,  it  retorrd  it-*  journey  .ind  .ilii^hted  at 
the  place  frotn  whitli  it  had  ascendc^i  at  one  o'clotk,  having 
thus  taken  three-quarters  of  an  hour  to  finish  its  trip  of  two 
oiles  altogether,  going  and  cooiiiv*  It  ><  said,  however,  tltat 
Ibe  mntive  power  of  Uie  voltaic  elements  was  not  quite  so 
efirient  us  had  been  anticipaied. 

At  the  la^t  tnci  tinK  "f"  ilie  Geographical  Society  of  Hamburg, 
ht.  Sievcrs  gave  a  i>hort  sketch  of  a  journey  of  a  year's  duration 
which  he  intends  malting  in  the  Cordilleras  of  Merida  in  Vene- 
raela.  f  icn^^rnphirn!  investigation  hn^,  ^')  f.u  ,  nr.;  ton-  fiL-d  this 
region.  liuniboldt  travelled  through  the  taslcni  i^art  from 
Cumani  to  Caracas,  the  llanos  of  Caracas  ami  Calabozo,  and 
the  diMrtcta  in  the  Upper  Orinoco,  but  be  did  not  visit  (he 
Coidillem  icgien  of  Merida.   Later  inveliers  also,  including 


Godaz/i,  whose  work  was  otherwise  thorough,  did  s  i-  >  h  the 
place.  Dr.  Sievers  will  examine  the  region  geologically,  and 
<AtaiB  as  many  measurements  of  heights  as  [>o$sib1e. 

The  report  of  a  iounicy  from  Scul,  the  capital  of  Corea,  to 
Songdo,  by  A  t  jii,  a  consBl.n  i.iIa-.iI  in  Corea,  has  been 
publi&bed.  The  dtfhculiies  of  travel  in  the  countiy  appear  to 
have  been  rnnch  cxsggerated ;  the  people  are  friendly  to 
!itrai^en,  and  the  diseomfbrts  are  not  greater  than  in  China. 

AccoRDTNC  to  a  telegram  from  Calcutta,  Mr.  Griesbach,  the 
4;-. .  ill  i'^:-;  with  the  Afghan  Boundary  Commission,  describes  the 
route  1' I wccn  (luetta  and  the  ficlniund  as  presenting  features 
very  umilar  to  tho»e  in  the  Pisbin  valley  and  Candahar,  namely, 
a  system  of  precipitous,  deeply  eroded  ridges,  extending  from 
north  ami  south  t<i  north-east  nm!  south-we^t.  Extf-nsivr  jki,'- 
Tcrtiary  dcpo!>its  fill  the  inlet vtiimg  valleys.  The  suutli  wi  ^t 
extremity  of  (he  Ghi/nrband  range  is  composed  of  .'•.ni  l^t'  tic 

shales  and  grits  of  the  Flyscfa  facies  of  Eocene  todcs.  A  scric!> 
oftowhnis  and  ^'alleys  stretch  between  Canjpai  and  Nushki, 

whicli  ri.jin  llifir  ci  iiiip' i^iti  ni  .ippc:ir  tr.  Le  merely  i oistiiuKilions 
of  the  Kojah  Amran  range,  but  near  Galiahah  the  formation  is 
distinctly  younger,  the  epoch  being  mostly  tmp^nck,  which  in 
pine.-;  hur-t-;  through  the  Crrfncfous  Umestone  omlyiog  It,  and 

locally  converts  it  into  white  marble. 

Nor  the  least  valuable  of  the  many  excellent  reports  published 
in  the  course  of  the  year  by  the  Chinese  Customs  department  is 
that  of  the  medical  officers  on  the  health  of  the  vartotis  ports  at 
which  they  are  stationed.    These  gentlemen  deal  frequently 

with  suVijecl.s  of  wi'li-'i  inKn/s;  t!i.in  the  sanitiirv  i<)n:Ii(ii<ii  .iii'! 
health  •)f  certain  li:>iitcd  p^iriions  uf  the  CUiacsc  Empire.  Thus 
ni  the  la  t  u  p  )ri>,  Dr.  Macgowan,  of  Wenchow,  ^ves  an 
account  of  the  cholera  epidemic  which  visited  China  lart  year. 
He  states,  on  the  authority  of  a  native  author,  that  Indian  or 
Asiatic  cholera  fir  t  m  vlc  its  npjiLar.inct'  in  China  in  1821, 
medical  tradilioo  attributing  its  origin  to  the  Straits  of  Malacca, 
whence  it  vras  brought  to  Fokhien  in  a  junlc.  It  subsequently 
spread  southwniil  to  Cinton,  and  from  thcnco  to  other  provinces. 
In  1825  a  great  <juibic.il4  occurred  at  Ch'uii-Ching,  on  the 
Yangts/e,  and  thence  the  disease  travelled  slowly  northward, 
visiting  Corea  and  Japan,  where  it  tjecame  eatremeiy  virulent.  It 
has  since  been  endemic  in  China,  sometime*  becoming  epidemic, 
otxasionally  extending  over  the  whole  of  I  '  l  .-fin  Av-i,  md  at 
other  times  confining  iuelf  to  a  province  or  part  of  a  province. 
Dr.  Maegowen  states  that  the  native  docton  treated  the  disease 
n-!  roiiinioii  chokia,  .iri'I  ili-I  not  cure  one  in  a  hundred  ;  and  he 
conciudc!»  that  Indian  cholera  in  China  differs  from  the  common 
cholera  of  ttie  country  only  in  its  epidemic  cliancter,  the  former 
beiig  migratory,  the  latter  stationary. 

In  the  ArtAiv/tdtt  Stitntu  fhjuiqiut  tt  tuUmretUt,  Frof.  Fotel 
of  Morges  has  a  paper  on  the  solar  corona  of  the  spring  of 

1884,  of  which  r'l  f  11  owiiiL;  a  summary.  In  Switzerland, 
in  the  course  of  the  presiiu  >  t;ir,  has  been  observed  an  extra- 
ordinary optical  plieoomen<m  consisting  of  n  reddish  corona  of 
large  diameter  surrounding  the  disk  of  the  na,  as  well  as  of  a 
reddish  tint  on  the  while  clouds.  This  corona  has  been  visible 
since  the  beginning  of  the  year,  and  during  the  month.s  of  Juh' 
and  August  it  was  constantly  seen.  Visible  from  high  altitudes 
whenever  the  sky  was  clear,  it  was  generally  lost  lower  down, 
hidden  probably  by  the  tivilii  from  lower  layers  of  dust  in  (he 
atmosphere.  The  corDua  i>  probably  occasioned  by  dust 
settling  in  the  higher  layers  of  the  atmosphere  where  thcy 
arc  protected  from  meteorological  variations  of  the  lower  layers. 
This  dust  would  be  of  uniform  dimensions,  and  of  a  tote 
diameter  'jI  nlwut  o  ooj  mm.  In  the  ;i1/>cin-e  of  any  o'her  • 
planation,  M.  I-'urcl  refers  this  phcnomcQou  to  the  brilli 
crcpuecnlar  ilhnDlnatimm  of  hut  winter,  and  attributes  tb 
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ihiiig  in  photography.  It  is,  in  the  case  of  eye-obscn-aiion, 
a  fact  that  you  could  positively  have  a  telescope  too  big 
for  the  eye  to  use,  but  any  increase  that  is  at  present 
possible  in  the  reflector  would  onlv  .idd  to  its  photographic 
power. 

The  optical  arrangements  <>f  the  reflector  arc  so  varied 
that  I  propose  to  tre.u  of  them  in  detail  for  the  purpose  of 
indicating  the  most  suitable.         A.  AiNSLIE  COMMON 


NOTES 

The  following  is  the  list  of  olTiccrs,  &c.,  to  pro]X)scd  at  the 
anniversary  meeting  of  ilic  Royal  S'>ciety,  December  I,  18S4  : — 
President,  Prof.  Ihomas  llenry  Hu\ley,  LL-P.  Treasurer, 
John  Evans,  D.C.L.,  LL.D.  Secictaries ;  Prof.  George  Gabriel 
Stokes,  M.A.,  D.C.L.,  LL.D.,  Prof.  Mithatl  Foster.  M.A., 
M.D.  Foreign  Sccrclary,  Prof.  .Mcitandcr  Willi.im  Williamson, 
LL.D.  <>thcr  Meinbcn.  of  the  t.ouiitil  :  Capt.  W.  de  Wivc- 
leslie  Abncy,  R.  E.,  William  lic-nry  M.  Christie,  Astronomer- 
Royal,  Prof.  George  H.  Darwin,  M.A.,  F.R.A.S.,  Warren  Dc 
La  Rue,  M.A.,  D.C.L..  Robert  Lthcridgc,  F.R..S.K.,  F.(;.S., 
Sir  Frederick  J.  O.  Evans,  K.C.It..  Prof.  Willian)  llcnrj 
Flower,  LL.D.,  Prof.  George  farcy  Foster,  M.A.,  Sir  Joseph 
D.  Hooker,  K.C.S.L,  Prof.  Henry  N.  Mosclcy,  M.A.,  I'.L.S., 
Hugo  Muller,  Ph.D.,  Capt.  Andrew  Noble,  R.A.,  C.  B., 
Lord  Rayleigh,  D.C.L.,  Prof.  J.  S.  lJun.lon  Sanderson,  LL. D., 
Licul.  Gen.  R.  Slrachcy,  R.E..  C.S.I.,  Prof.  J.  J.  Sylvester, 
M.A..  D.C.L.,  LL.n. 

Prof.  Liversii)i;i,  of  the  Sy<Inoy  I'niversity,  sends  to  the 
local  pre- s  a  suggesti\e  c  imuiUnicai ion  in  connection  with  the 
recent  meeting  of  the  Briiiih  Association  in  Montreal,  and  the 
invitation  forwarded  by  the  Vict 01  ian  Premier  to  visit  MellMjume 
next  year.  Feeling  how  insuriiioun!.alilc  r>r  the  present  are  the 
obstacles  to  .such  a  visit,  the  writer  projKi  cs  what  api^cars  to  be 
a  very  wise  alternative.  Instead  of  looking;  forward  to  a  near 
visit  from  the  Association,  he  s-uggests,  as  a  i^reliniinaiy  step,  a 
federation  of  the  various  scientific  societies  in  Ausirali.i,  Tas- 
mania, and  New  Zealand  into  an  Australasian  Association  for 
the  Advancement  of  Science  on  the  lines  of  the  British  Associa- 
tion. A  firit  meeting  of  the  new  Associ.iti->n  might  W  held  in 
S)'dncy  on  the  hundrc<llh  annivcrsarj'  of  the  colony,  which  with 
the  combined  attractions  of  an  International  Exhibition  might 
induce  a  fair  numlK'r  of  scientific  victors  from  England  to  take 
part  in  the  proceedings.  After  the  first  meeting  gatherings 
could  take  place  annually,  or  every  tw.)  or  three  years,  as  migh| 
be  agreed  upon  l>y  the  member-,  in  various  j>art.s  of  Australasia. 
The  writer  concludes  with  the  lemark,  which  few  will  gainsay, 
that  such  an  Association  would  tend  greatly  to  advance  the 
sciences  in  the  colonies,  and  in  many  ways  materially  favour 
their  progress  elsewhere. 

According  lo  S.ienie,  Prof  E.  S.  Holden,  Director  of  the 
Washburn  Observator)  of  the  1'nivcn.ity  of  Wisconsin,  has  lately 
collected  all  the  data  available  for  the  discussion  of  the  law  of 
distribution  of  the  fixc<l  stars,  so  far  as  this  is  determinable  from 
the  method  of  star-g.nuging.  The  data  were  c  illecled  from  a  com. 
p.irison  with  the  results  of  a  series  of  star-gauges  in  pra||^es-  « ith 
the  is-inch  equatorial  of  the  Wa^liburn  Ob  ervatory  ;  aai  they  in 
eluded  ( I)  the  683  previously  puMishe<l  gauges  of  Sir  W. 
w  ith  the  places  brought  down  fr..)m  1690  to  1 
unpubUshed  gauges  of  Sir  W.  Ilcr&cbel,  extraj 
obsen'ing-books,  aiul  generously  placed  at  Pr- 
posal  by  Lieut. -Col.  John  Her-.chcl  (thc^ 
(3)  500  cuunts  of  stars  from  the  published 
Peters  ;  (4)  983  counts  of  star,  frooi 
Dr.  Peters,  from  the  P.>ris  charts  a« 
the  unpublished  ecliptic  charts  of  Prol 
i>f  stars  from  the  unpublishe  I 


Palisa.    These,  with  the  data  frotn  Sir  J.  H« 
gauges,  and  Ccl  jria'§  OMrdmHsffrunf  of  the  1 
and  -<  6',  complete  the  rerj-  valualJc  oil 
Prof.  H  rlden  has  br  jught  together  iu  conv« 
and  from  which  one  of  his  most  important  > 
the  met  hod  of  star-gauging  must  be  a|>| 
comparatively  •>mall  regions,  and  ilut  the  I 
then  to  be  combined  into  larger  gronp*. 
that  these  tables  may  serve  the  valuable  1 
of  the  fundamental  assumption  that  the  stani 
in  space,  and  may  bring  about  the  study  of  A 
a  more  general  IkisI"..  j> 

The  Boston  .Society  of  Natural  Illstoiyl^ 
with  regard  to  their  library  which,  if  gentt 
make  scientific  libraries  more  genenlijr  '* 
send  such  books  as  can  be  rcplaeol  to  stoi^ 
country.    The  receivers  of  course  pay  t^^^ 
in  addition,  strangers  are  required  to  dB^^^ 
twice  the  market-value  of  the  bookf 
against  loss. 

A  Bi'RtAf  of  scientific  infonmalion  fc» 
delpbia,  composed  of  officers  and  meltf' 
Science,  whose  duty  shall  Ik  the  imptf* 
ence,  of  precise  and  definite  info 
dcpaninents  of  science.  The  oi] 
The  Secretar)'  is  Prof.  Angelo 
Science. 
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The  new  buildings  of  the  Cai| 
opened  last  week  by  M.  Rouvier, 
mcrce  and  .\griculturc.    A  numba 
on  the  occasion,  from  which  we  I 
French  engineers  owe  their  trainis. 
foundation  fifty  years  ago  by  the 
The  object  contemplated  by  the  ♦ 
to  check  the  predominatingly  t' 
struction  imparted  by  the  Goverr 
the  engineering  education  in  Fn 
standard.    About  ten  years  ago 
by  the  Government,  but  the  t«- 
possible  to  the  lines  on  which 
down. 

Mr.  Stanford,  of  Charing 
paper  on  the  Ethnology  of  Eg> 
A.  H.  Kcanc  to  the  Novemb 
Anthropological  Institute, 
welcome  to  all  interested  in  < 
in  the  Nile  Valley,  contau 
survey  of  all  the  i  a» 
are  grouped  in  li 
Semitic,  and  Hawitic  M 
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437J2   .,  S«ttbert 
'*^'£!?*^'   j  *>*3«74    J  18-8997CI j  ^o-Soj  KCI 

39*88    „    29M9I  .,   jo-8a   „  Scii!-u? 

29  ,,  {'.'T/.-lllH 

TTie  «ame  discrepancies  as  in  the  caw-  of  the  jilatinuiti  sails 
presfnl  themselves:  as  the-  perccnlaf;!.  f  rliL-  (>olassium  chlori'le 
»exact,  th-n  of  IrCI,  fallows  ;  and,  a?*  to  ihc  weigh?  <>f  the  chlorine, 
the  diflt-rcnce  of  thf  percentages  found  by  the  t  >  1  \i>.?i  iniLriu  r- 
shows  that  tlicrc  is  the  siame  cauic  of  error  as  in  the  corrc^pond- 
iag  pktjnain  salt. 

i3*<78Pdj  ar45i*CJ{45  8708KCl 
33*69        31-416  „  45^  „  BmcUus 

The  agreement  i>  here  as  jjrxxl  as  complete  ;  but  the  values 
actually  derived  from  these  data  vary  from  Pd  =  I04'674  to 
1 10-796^  owitiK  10  the  value  of  the  weight  assaned  for  chlorine. 

IOORb.Nt^Clt.Clj  contain — 

27'I468  Rh;  4S-6»I5  NaCl ;  2r^ll^  CI 

•y-og*   «    45"S77     *t      27-329  „  Beneliiu 

iooRh.2KCLCl,  coniauix 

291276  Rh  Vl'  6S37  KCI;  29  2187  CI 

28'989     ..     4«45  29561    ,,  lierzelius 

The  agreement  is  altntwt  complete  in  the  case  of  the  smliuni  salt, 
and  n<rt  doubtful  m  tl,.'  .iilui,  tH.  ui.e  the  weight  of  Kfl  is 
cefUin.  Hk  valucj  for  rhodium  derived  from  the  mdium  ult 
are  vciy  diMonlailt»  vaiTtflf  Jmm  lOX'gS  to  105*696. 

IOORu.2KCl.CI,  >    o      a  » 

contain        (  28-9984  Raj  41  7297  KCI ;  29-2719  CI 

ally  found      V^'^     '•    4139      ..  H 
M  1.)  of  the  3   j  ,^.^„  /  Claus 

cx|>critncnts     {  ^  "»     ..    4109      ,.      5017  „) 

The  .•  ,I<  «Iai.».)  amount  of  ruthenium  is  undoubtedly  the  actm! 
]  vr,  MM-,  .  1.  ,  Vise  28-91  Ku  were  found  in  the  second  exik/n 
iiieiit  .ts  yo  in  the  fir^t  ;  and  the  weight  of  KCI  not  beine 
doubtful,  that  of  chlorine  can  only  be  as  calculated.  The  nmlu 
which  have  been  derived  from  these  data  are  moat  disooidant. 
vir.  Ru  96-S54 — 107  19. 

The  weights  of  column  j  give  O,  ^  l6and  S,  a  16;  ihow  of 
column/.  0^  -^15-31914,  =  15.  .  .  .  ThefC  is  Ooosc.iuently 
a  diffecence  of  the  chemical  propoctioDs  im  the  two  states  which 
explatns  m.Any  anoroaUes  eaaiiialeicd  in  anatvlical  work,  and 
aiDoqg  Qthcr«  the  foHoirlnK Berzeliu^  obscrv  es  (Pogg.  .-Inn. 
tfui.  PL  16)  that,  ffoa  catuo  which  he  has  U-  en  unable  to  (liscovcr, 
the  atomic  weight  of  mtphnr  eannot  be  dcrivc.l  from  the  specific 
0»¥itie«orthegawo<acomponBdi  II,S  and  SO,,  the  numWrs 
OMametl  being  iM>  high  thai  the  discrepancies  exceed  the  limits 
ol  poatiUe  error*  of  oWrvati.m.  He  had  obtainwl  S  ^  201  -16; 
Irani  the  analyw  of  Pksr), :  i  henard  ami  G.nv  1  i  v^dgh 
■•J?"  ^  ~  203  9  ;  his  own  weighing  of  .^U^  207-58. 

His  weight  for  <)  being  ic»,  ihr><-  207  58  S  repicent  407-58 
SO,,   which  with  S,  givo  S  =  203  79,   practically  the 

%amc  as  the  viluc  .Lriv.-,!  (,.>m  the  other  g.ascous  com|>ound. 
Ihe  two  numl.ers  203-9  and  203-7(>  reiluccd  to  Ihc  value  of  the 
weights  of  column  /  give  respectively  191-056  and  191-053 
Hcr/rinis  s  numt.er  20I  -165  a.rresp  jn  Is  to  the  value  of  colwnn  /, 
II  (N-ing  I  ;  with  II  0  95745,  the  aaual  w«Mit,  it  beoomes 
102  IMS.  I  he  three  numbers  in  hyilrogen  uniu— IC'aox,  fg-ajU 
an  !  15-408  -though  from  .liifcrent  catt*e«  all  (00  large,  agree 
with  each  ..th^r  .is  well  as  can  \>c  expected  under  the  drcum- 
(lancet,  and  the  .lifiituliy  divippcar,  therefore  with  the  adoption 
of  th.-  WLi;;liis  ol  culnmm  /  and  /  for  the  two  diiieient  states. 

I  hix  I,,  ing  »,  it  i«  to  be  expected  that  for  other  states  the 
wcighu  wiil  also  [k  stdl  further  direrent.  and  thU  conclusion  is 
folly  confinncd  by  the  fact*.  I^t  the  tveight«  of  coluniu  /  be 
»  I,  then  the  wcighu  nf  the  Mates  «,  ti,  todt  ate  as  fallows;^ 

a    O-090IO4  ;  /.  -  0-9973J8 ;  f  a.  0'99^ 

In-rfeaii  of  s«ch      of  wi-i;;ht  ihcie  may  be  a  gain  to  the 


•  \t>.  nt,  a-,  f.  ir  instance,  in  the  state  '  =  t-002662.  There  are  still 
other  variaiioa-i  which  are  tmiltiplcs  of  <i,  />,  t,  as — 

<»'  =  0-99866  ;      "  =  o  99424  ;<•/'=.  0*99203. 

The  evidence  of  the  reality  of  these  weights  appears  from  the 
following  comparison  with  COmc  of  the  very  Ijcst  ei^erioients  oa 
record.  The  numlwrs  marked  with  an  asterisk  are  derived  (9 
the  volumetric  method,  which,  in  consequence  offarintk»  of  (he 
itomic  weights,  yields  in  all  cases  more  or  lew  ftultir  KMlt«. 

tooKClOa contain...    60-87379  KCI  =  t 
60-81927   „  =* 


Mean 


  60-84653 

:anofalIcxperi-J   -   «  ,  I  Derzelius.Pc  uny.rcl  v 

tents  on  record       60846      „j    Marignac.  Oerhardt. 


Mean 
nient 


tooAg  yield 


(    Maumeo^,  Sl«s 

looAg  =  «-  yield   ...    132  8420  AgCl 

Meaaof  an  cxperi-  I  .  „  „    „        \  Berjelius,Tumer.  Penny, 
ments  on  re,.-«n!   ['328418    „   ^     M.angnac.  Mauine&e, 

100 Ag  correspond  to     60  0244  KCI  =  a 

^  \  U'j  062     ,,  Marignac 

«M  S733  AgS  =  II j 

...  ll4-858»    „     Dumas  Stas  Cooke 

tooAgCiyidd     ...    86*4733  „  =^  ai 

864733   ..  i^"g^^»-Sv*«bei8,«nd 

looAg  correspoud  to     54*1358  NaCl 

.  ■54'«>76    ,.     Pelourc,  DMBaa^  SUkS 

looAg  yidd  ...    ...    157*4707  AgNjO^  =  t 

"*"iL"'*"'h57*47a  Sta, 

Meaaofallexperi-1  ... 

ment*  on  record   r  57  470  Penny,  .Martgaae,  htai 

looAgNjO,    corre- (  4,,.,^       .  ,,, 

84-3743      ..    Turner,  Penny 

•~^^Jto~^|  43^331  KCI- 

*4,rS7i5  .,     .Marignae,  Stas 
lOoKCl  ~  a  yield  ...    1    05.52  KN,0,  =  r 

'.>s^M23     ..  St.is 

>  330345  ..  Penny 

looKClO*    825033  „ 

82-500  „  Penny 

lOoNaClU,    „    ...     79  8917  N.aX,0,  = 

79*8823  Penny 
looMaCI    >45'435      .»  =^ 

145  4164 

.   ,  ,  '45-4526 

64-664    ,,  Marignac 
64-6065  ,,      Ucb^  and  Rcdtcabacb 
.ooAgCJlM  .  c}  ™* 
cont.ain  \  '  " 

59*: 


Penny 

Stas 


59*2806 


620016  ,, 

looBnCI  yield      ...    138  0494  AgCl       "  " 
>i8-07  Berzeliaa 
i»      >»  112*251  BaSO^ 

11219       „  Tttmer 
1 12-175      1.  Bendliu 

looCaCO,     c  yielit     560312  Cat)  -  1 

Cencnal  mean     ..     56  0198        |  Erdmaa,  and 

I  Marchand 

looCaCO,  -  e  yield    136-0037  CaSO^  =  i 

>J'>  05^:5     ,,   Erdman  and  Matdiaad 

lOOPb  .,     146  4418  PbSt), 

146  4262    „   ikweUns,  Tamer,  Si» 
looPbO  „  135853 

135-804     „  Turner 
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iooI'liS04  yield 

looPb  „ 

iooriiN\0,  =  <  „ 

looAgCl  correspond  \ 
to  f 


I09*i444  PbNjO,  =  b 

»09'307       ..  Turner 
'59-98 

«59'9743     ..  St*s 

67  3799  Pb<J  =  I 
67*4016   „  Svanberg 

29  5607  UCI  = 


looAg  correikpond  to 


lOoLiCI  =  '  yield 


29584 

39-2692 

•39-358 
162-6508  LiNjO,  =  t 

•62-5953     „  St»s 
130-38969  TlNjO,  =  b 


I 
b 

Mallet,  Troo<it 
I 

~  I 
Sta, 


•30-3897 
130-391 


looMgCC),  =  c  contain 
Mean  of  19  experi 
mcnts 


Crooke* 


NilMQ  and  Peltcrsson 


Svanbcrg  &  Nordenfcldt 


Marchand  and  Scheere 


looTl  yield   

Experiment  8 
Mean  of  10  experi- 
ments 

ioo(;,0,(SOj,),,i2HO  -  c  contain— 
14.1694  GO 
»4*^69 

iooMgC,04H,0,  =  {  contain— 

27-338  MgD  =  I 
27-3665 
476 

'  }  47  627 

iooH4NVS04.3A10SO,.24HO  =  ch  contain— 
11-2814  AK) 
Mean  of  10  experi- \  ».  n  . 

menu         /  '"793   ..  Mallet 

looH^NjSO^.jGaOSOj.xiHO  =  tb  contain— 
18-9325  GaO 

18-9596    ,,     Lccoq  de  Boisbandran 

These  determinations  include  the  most  clasMcal  labours  on 
record,  and  the  general  agreement  with  the  calculated  numbers 
i»  surprising,  an<l  the  more  conspicuous  in  the  cases  in  which  the 
effort*  of  the  experimenters  to  exclude  error  have  Ijeen  pushed 
to  the  utmost  limits,  as  in  Stas's  syntheses  .md  in  Prof.  Crooke^'s 
synthesis  of  thallium  nitrate.  Notwithstanding  the  difficulty  in 
this  case,  because  the  element  is  the  heaviest  of  all  so  far  dis- 
covered, one  experiment  has  yielded  the  identical  calculated 
numl>cr,  ar»d  the  mean  of  all  deviates  from  it  only  by  0-00131, 
Moreover  the  same  weights  recur  in  similar  compounds  ;  all 
nitrates,  for  instance,  have  a  lower  x-alue  than  the  corresponding 
chlorides  and  sulphates,  and  the  value  is  the  lower  the  greater 
the  composition,  as  in  the  alums.  The  evidence  is  such  that  no 
doubt  seems  to  be  admissible  as  to  the  reality  of  a  variation  of 
the  atomic  weights.  This  conclusion  is  independent  of  any  value 
of  the  atomic  weighu  ;  for  the  discrepancies  exhibited  in  the 
results  of  Prof.  Clarke's  recalculations  from  the  same  cxinrri- 
mental  data  above  quoted  are  inevitable  if  the  variation  of  the 
atomic  weights  is  not  taken  into  account.  In  <■  units  Ag  is 
108-09679  if  H  =  I,  calculated  from  the  weights  of  column  /  ; 
CI  in  the  gxseous  slate  Is  =  35-66  ;  the  calculated  weights  corrc- 
^ind  therefore,  within  the  limits  of  experimental  errors,  to  the 
atomic,  fiut  the  weights  arc  those  of  different  stales. 

The  difference  between  the  weights  of  the  g.xscous  and  the 
other  states  is  very  considerable  ;  the  weight  of  3  molecules  (jf 
fl^N.I.Hgl.  for  instance,  Ls  =  378  in  the  state  of  gas,  354-734 
in  /  units,  352*847  in  units  =  <-  ;  the  discrepancies  are  so  great 
|klit  they  cxcee<l  by  far  the  limits  of  possible  errors,  and  as  from 
com{>arisons  made  it  appears  certain  that  the  difTcrent  values 
•re  reabties,  the  only  explanation  is  that  the  atomic  weights 
Tary.  If  in  new  cxjjerimenis,  in  which  the  [wssibiliiy  of  varia- 
rioB  is  kept  in  view,  .ill  discrepancies  which  actually  exist  should 
disappear,  variation  will  be  established  beyond  all  douln.  It 
will  tncn  be  in  order  to  inquire  into  its  cause.  How  the  weights 
'  f  the  table  have  been  obtained  is,  for  the  present,  unessential  ; 

only  necessary  to  add  that  column  r  contains  Prof.  Clarke's 
i>  valculalcd  weights,  and  column  w  the  same  values  calculated 
from  the  weights  of  column  /,  column  x  giving  the  numl)er  of 
atom*  represented  in  each  instance.  Column  v»  shows  the  corre- 
•ponding  weights  of  the  gaseous  state.  These  columns  have 
been  added  for  the  sake  of  comparison. 


Li 

Ca 

Na 

K 

Kb 

Mg 

Sr 

Ha 

Pb 

Ag 

Cs 

H 

N 

O 

F 

CI 

Br 

I 

B 

G 

C 

Si 

Al 

P 

Ti 

La 

S 

Di 

Yt 

Yb 

Ce 

Sc 

Zr 

Ga 

As 

V 

Cr 

Mn 

Fe 

Ni 

Co 

Sn 

Cu 

Nb 

Zn 

Ta 

Se 

.Sb 

W 

Mo 

Cd 

In 

Th 

U 

Te 

Au 

Hi 

Ir 

Pt 

Hg 

Os 

Ru 

Kh 

I'd 

Tl 


1 

1 

u 

V 

w 

X 

32 

1 

2-36559 

7-413 

7-0235 

7 '333 

3 

58 

6'236jl6 

39'o834 

40*083 

38-666 

6 

70 

7  •52688" 

23-5842 

23  051 

23 '333 

3 

118 

12-68817 

39-7564 
86-2424 

39-109 

3 

256 

27  5269 

85-529 

85 '333 

3 

36 

3-8537 

24-15 

24-014 

24 

6 

•32 

•41303 

88-5498 

87  575 

88 

6 

206 

20-05183 

138-1915 

•37007 

mm 

6 

306 

32  7566 

205-2748 

206-946 

204 

(  6 

324 

34-683467 

108-6748 

•07-923 

108 

3 

398 

42-605 

•33-496 

i32-9«8 

132-666 

3 

3 

0-31915 

I 

1-0023 

1 

3 

•4 

1-48936 

•4 

14-029 

'4 

9 

24 

2-55319 

16 

16 

16 

6 

58 

6-04166 

iS-93 

19-027 

'9-333 

3 

107 

11-1458J 

34-9236 

35-45' 

35-666 

3 

243 

25-3^2S 

79-3' 25 

79-95^ 

81 

3 

387 

40-3125 

126-313 

126-848 

129 

3 

II 

•-•4583 

10-771 

10*966 

II 

9 

4 

•-45833 

9-072 

9*106 

9-333 

6 

18 

1-875 

11-75 

I2'OOII 

12 

6 

22 

2-29166 

28-722 

28-26 

29-333 

12 

28 

2-9166 

27-416 

37x>7S 

28 

9 

32 

33333 

31  33 

31XM9 

32 

9 

42 

4375 

54-833 

49-961 

56 

13 

44 
48 

45833 

14361 

138-844 

146-666 

30 

5 

3' '33 

32-058 

32 

6 

50 

§•20833 

146*875 

144-906 

150 

27 

60 

6-35 

88125 

90-023 

90 

'3'S 

62 

6-45833 

182*125 

i73-'58 

186 

27 

64 

6-6666 

139*26 

140*747 

142-222 

30 

66 

6-875 

430833 

44*081 

44 

6 

68 

70833 

88-7777 

89-573 

90-666 

13 

72 

75 

70-5 

68*963 

72 

9 

76 

7-9166 

744^7 

75-09 

76 

9 

78 

8*125 

50-9166 

S«-373 

52 

6 

80 

8-3333 

52-222 

52-129 

53  333 

6 

84 

8-75 

54-833 

54-029 

56 

6 

86 

8-9583 

56139 

56-042 

57^333 

6 

90 

9375 

58-75 

58-062 

60 

6 

91 

9-4792 

59403 

59-023 

60-666 

6 

92 

9-5833 

120-11 

117-968 

122-666 

13 

^ 

10 

62*666 

63-3^8 

64 

6 

98 

10-20833 

95-95833 

94-027 

98 

9 

100 

10-4166 

65278 

65-054 

66-666 

6 

106 

II  04166 

184*5186 

182*562 

188-444 

16 

120 

12-5 

78-333 

78-978 

80 

6 

126 

13-125 

•23-375 

120-231 

126 

9 

142 

14*79166 

185-3888 

184032 

•89-333 

13 

150 

15*625 
17*7083 

97*9166 

95  747 

too 

6 

170 

110*972 

1 1 2  -092 

••3333 

6 

176 

18-3333 

114*888 

••3-659 

•'7-333 

6 

•78 

18*54166 

232-389 

233 -95' 

mm 

12 

1S4 

191666 

240-222 

23903 

245-333 

13 

196  ' 

20*4166 

127-945 

128*254 

130-666 

6 

204 

21-25 

•99-75 

196-606 

204 

9 

216 

22-5 

21 1 -5 

208-001 

216 

9 

300 

3^-25 

•95  833 

'93-094  1 

200 

6 

304 

31*6666 

198-444 

194-867  1 

202-666 

6 

306 

31  875 

•99-75 

200-171  1204 

6 

308 

32-0833 

201  -056 

198*951  !205*333 

6 

318 

33-125 

103-7916 

•04-457 

106 

3 

320 

333333 

104-444 

104*285 

106*666 

3 

326 

3395833 

106*403 

105-981  1 

108*666 

3 

618 

&4-375 

201*708 

204*183  ^206 

3 

San  Francisco,  California,  July  24 


E.  VOGKI. 


UNIVERSITY  AND  EDUCATIONAL 

INTELLIGENCE 

Cambridge. — The  following  gentlemen  were  on  Mon 
November  3,  elected  to  Fellowships  at  St.  John's  College 
C.  M.  Stewart,  M.A.,  First  Class  in  Natural  Sciences  Tri — 
1879,  author  of  several  papers  on  chemical  subjects,  and 
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vr^7':i.  KCl 


«9»  ItenelhL-. 


^•r-i  .             >       v V,'       ')i<e  ]jo(A^iam  chlorkle 

m-:.  »  .  --  J     .v».  ;       -      ^  wrigbl'jf  the  chlorine, 

•  '..  -  v.  ■/  V  ;^v.'a;;'r.  f'yuiifl  t/)r t two experinenlers 

•r.iv  ^*  .  '>  tt-vwrvo.^of^  cf fit  a«  in  ibe  omccpoml- 


3a  V/   „     »'4»$   „   45-892    „  BcrzeliUN 


m  I.  ■-  V         kt  ifi'/t  %\  cwD|il«tei  but  the  values 

m.*t.  •  '..^  -*>*a        fioa,  1041674  to 

'•'•'rA  •^•'•^  -V  '<»  '^-^ '/'M  weight  a.v»w»ietl  for  chlorine. 

'^'4   u    AVm    »     *J'3»9  »  Betaeliu* 

41  4J       ,.       2'>S'''  lkr/<.-liii% 

*  *      V.  v<^f«l«:*i;  tn  ih<-  .avc  .,f  the  soiliuni  salt, 

^'t.   <        vr*rY.       ...]-.•  I  lie  weight  of  KCl  is 
'  *      '  *  ft  w* A  if  10  tU'A.im  'knvcd  fjoro  the  »o<Jiuiu  mU 


4  -    '*  ■    '/i*4    ;  417397  KCl  J  a9'27i9Cl 
'jA'^    „    41 -jj  „ 


2*  J*     M  4»'«0 


J017 


I 

C'laiu 


>  #  ** 


'  ^  ;l    \'   .  P     '■,    ,  ,|    ,,,    1),,.      ,,  ,  .,|,.|  , 

'A         -  '  <■'  ■■  ,  .lA  II  ■    ,..  ,.(,1  .,1   KM  i.ii 

■'•  •  ^  '        •">!>  I  ■    '    ■  .!•  '  l  .-'M.      I  hr  l:-.,i|tA 

*  '"       '»  >','■>>• 'i  li  III!  ifi.,  •,  <ii'i        II.',  .1  ifdant, 

,  •*  »■        -.f  - ,.;  .u,i,  ,  -  10  ifHi      .  1^  J  those  of 

•A  i;  ;>vM,    ,  -  15,  .  ,  .  i1)crci«  oon«e<|uent]y 

•  ,4  .  \„  ,„„  ,1  |„.,|i,flriloq»  In  lh«  two  «tat«a  which 
o  -  m$^M,,Ut»  tv'MtAmd  In  mrtlylfeni  worlc,  and 

'     if  t*t,         f»'/«ln         *»|(M'h  h«  hiu '  r  -n  iiml  lc  to  (Hscover, 
»'.f,,t  »/f  ...Ij^Mll  i^llfVit  !«  .I',r,..|  Iri.iM  (Ik  v1.<m[il- 
«    <^  I,,  (f.         f/rfriff'.Mivh  If       111. I  Ml.,  iIk-  miiiiKcf. 

,  .  ts  i  i,   I,./),    (1,.,,    (I.,.    ,1,,,",  I   ,  ,v'  I  r,i  lln-  lliuils 

,/ -f^       ,,„.t.  ,A        ,.  I,    \\.  l|  ,,|  ,,|,(.,iti,-.|  s  »t>ri(i5 

  •         *'>S'>.    Ill'    •■All   "i.ld'lDi^  <i!   ^(  l.j,  JOJ'S^"' 

i.i  '/  f«<i«i{(        iIm  .  8  reprci  nt  .|07-5S 

«■■'•<         <»,  jjivr  H  ■  10J79,  pmciii^^illy 
•         ,,(,.  .liMv  ((  /i«io  (lie  Athar  gMooua  vi'mtHmml. 
'     tt.t,u\»tx  itt\ If  Jiuil  *ir79  rtcluotd  lo  tlM  «hc 
••v'-'   'rf  <"l«<#fu  /  KiVf  tp<|ii«tlr«ljr  l9i*o;|6  ittf'  >gi"o53. 

«»".».  J  tHHuttttt  MH'ltt\          ).-  iuJ»  lo  ihi-  x.iKu  III  a>Jiiwn  /, 

IP  I  J  Miifb  ff     I.  'Ci /.)',,  il-rt'  urtiinl  \>i-inht,  i*  l*co«iw« 

Ml*  Hitu  >«mIaIm  i  ,  ir.  Iiyil.,.,-,  11  viilH%     l.<i'J<>Ji  •5**84» 

"'Ity^tM    iU,„ntii  ttiim  iliiiii.ni  ,  m.,,  jil  (,i,>  li»rt><-,  airiwit 

.,    ...,.1   ll,.    .1,11,,  oily   ,|,     ,|,|„  ,,,      ,|„  I.  ll.M'   WHh  >>• 

»»♦  <»..  Mr.  .  .f,i  ,  ,,(  .  .,1.,,,,,,.,  ,  „,„|  /  (,,,  ,1,,.  I       ^^^n,.^  . 

'    ''  ">:'         M  I.  Ill  Im    ,<|.tili  I   lliil    I, 'I  >>(hr»  I 

•  "11    -I     II..      Mil  llllllll'l     ,l|(  I,  (lit! 

'■"/■"•<•<>'•«' .1  (ly  t|i«  littlif      I  «•<  H,i^;lits  L»l 

f<  Omh       w«t|it>i|«  III  ikit  <|iiU4  4,  1^  till  I  .  iiir 

*     •»  'J<|rjlii|  I  >      0'«Ji*7J|l)  . 


exteot,  as,ibr  imtanoeii  in  the  tfaie  ^  ixmSCo.  Tbcwi 
other  vuiadodi  wUdi  are  an||i|ilea  c(«.  J; 

«i  -  0^99866  ;  ^  »  o<9»424 ; 0^1 

The  cvi<lcncc  of  the  reality  of  these  weights  appcj 
foUowioK  oomjMuiion  with  some  of  the  very  hot  eip 
record.   The  namben  marked  with  aa  aatemk  are  ^ 
the  volumetric  method*  wllid^  in  eooBeqacaceofiaffe 
atomic  weights  yield«  in  all  casei  more  or  ietf&nitf 

lOoKClO,  contain  ...     €0-87379  KCl  =  I 


Mean 


te*Si9t7 


—  a 


Mean  ofalletperi-I     .^  g       j  ^XaA 
menu  on  record  /  -»  ^  (    Dutr  ^ 

looAg  correapaiid  to    69*0244  KCl  =a     .  ^ 
1 69  062    „     Maiif  . 
(69  IOJ45  Stas. 

lOOAgyidd    114*^733  AgS  =  ai 

114-8581   „     Dua  >*  « 

lOoAgQ  yield     ...    86  4733  »>  -  4  -  ...^ 

86-4733       I  J 
looAg  corre&pond  to     54*1258  NaCl 

100 Ag  yicUl  ...    ...    157  4707  AgNjO* 


Mean  of  7  ex; 

Mcnn  iif  .ill  cxperi-  \  1 
'      M57  479     i»  '5, 


mcnt.s  OD  record 
lOoAfjNjOa  corrc- 
spon  1  to 

lOoAgNgUf  oorre- 
spood  to 

iOoKCI  s«  yield ... 

tooKClOtf 
iooNaC10« 


j  84-3S994Aga^ 

(  43-833t  KCl 
•43-8715 


«45'4'<H  / 
'45*45»,  ■ 


'59-98 
'59V743 


mi«turc*  Im1,„ 

li'irt  ,,\ 


IS  :f£^^, 


;;/  ^!!»9l66i  ''  75 
4  m;, 


»6 


31 


'''' 


Jo 


'9/66 


6* 
76 

78  a 

'  Is  /.^ 

9i  l^l9i 


',90o^;'5o  / 
'40-7^;! '86  / 


■J 


/'99 


75" 


/*^/^' 
J9o,,  fio 

/  64 
I  98 
66 
*88 

'^•fi?  i  *> 

fS^v;*''  '36 


6cV 


7« 


9« 


/J 
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»;  th«  Ncwci'tlc  School,  Staffordshire;  J.  Brill.  B.A.,  Fourth 
Wrv^cr  is  l&iSz,  Auistant  Professor  of  Moihcmatica  in  Uni- 
T«n::;  CoHcgt.  AbetyfUridi  i  W.  F.  K.  Wckton,  fl.A.,  Fint 
C'Af  \  in  the  Xanml  ScMiMCt  Tripet  of  ittt,  attur  of «  nun- 
W  of  IMpcn  ia  ZooJogj  «n4  Compantitre  Aiwtwnf,  formerly 
twT^jfKtnior  to  The  ProCeuor  of  Zoology  and  in  the  Morpho- 
I'v^.cal  Laboratory  ;  A.  R.  Johmon,  D.A.,  Sixth  Wrannlcr  and 
First  DiTisioo  in  the  MatnetiMtical  Tripos  of  iSSz-Sj  (new 
rep:la:!OI»)i  *mh>jr  r.f  pj-^rs  in  the  M/Sienj^cr  of  Matktm^ift, 
dec  ;  C.  F,  Srout,  H.  A.,  Firsl  i^^s^  in  the  Chemical  Tripos  of 
itel-^J  (new  rcgul^jtions),  and  Fir^t  Class  (with  ilistinctton  in 
lletapfiv':'^)  in  [he  Mnrnl  .Science;  'l'ripi)s  of  1883  ;  Cj.  B. 
!Ha:\f»s,  ll.A.,  Scni'jr  W'r.in};k-r  in  1SS4,  Pr<jfos>or  of  M.nthc- 
fUTic^  :n  tlie  Cii;vv.T»)'y  College  of  North  Wales,  Bangor.  Ft 
is  w'<r;h  n  itiiie  that  For«  and  Applied  Mathematics,  Che- 
mi -r),  .\u\  OuJogy  have  been  OMfkodly  recopuMd  b]p  thii 

cltrij'jv'n. 

iJf.  I)<jnal'l  M  iv  AliitiT  li.is  txron  appointed  University  Lcc- 
S;ir- r  in  NKiii'-inij.  an'l  L>r.  I{u!>hcll  Annington  University 
Li  iiir'  r  in  M'  il  1  il  Jurivpriidenci?. 

Mr.  Wahcr  1Il  i;.ic  Kn-.  been  apfirovcd  liy  the  Board  for  liiology 
an«l  (ieol'^y  ft*  l»t.-ni'initr.->tor  in  Animal  Nfoq  l:  ■!  1  ,  fin  the 
noaunaLion  of  the  Li:i:turcr  in  that  subject,  Mr.  Se4L;wick. 

tW.  Skigivicki  Prof.  Adamson  (Owew  Cotkceh  md 
Ifcsfn.  JiiM*  Waid  and  J.  S.  NiehoooB  m  ippoiBtM  Ex- 
■aincn  for  the  Mont  Sciences  Tiipm. 

Sir.  A.  R.  Fonyih  of  Trinity  Coltegre  is  appointed  Bxaminer 
in  the  Mathematical  Tripos  (Thiid  I'art)  in  January  next,  in 
the  place  of  (he  Ute  Mr.  R.  C.  Kow./. 

In  rerercflloe  lO  Ottr  DOle  a  furltiif:ht  a^l>  (vol.  xxx.  p.  " : 
wc  should  tate  that,  at  Trinity  Cul  lege,  .Major  .Scholarship-  • 
value  of  So/,  a  year,  which  may  Iw  tais^il  lu  100/.  MihscfjiKiiilv, 
are  ojicn  for  fii<|>otiiir<n  in   N.Tlural  StiL-nccs  as  well  as  in 
Clastic*  aod  Mathematics  to  perMMU  not  yet  in  residence,  with 
the  atnal  lestrielioa  m  lo  tge. 

SHKFriBLD.— Another  >iep  has  K-en  taken  in  the  fannation 

of  the  new  Engini-mng  .Sch.iol  at  Firth  (."ollegc,  .Sheffield,  in 

the  ai  jx 'intiiKti;  <>(  Mr.  \V.  H.  UreenwocMt  to  be  Pr«)re-.s<>r  of 
Mitalluij,'y  and  .Mechanical  F-n^neering,  and  Mr.  kippvT  t.i 
be  As->tinl  I'tMfes^.ir  of  F.ni;tne«rin(;.  It  may  Ik.-  m  the 
nil  iimry  of  "iir  iii^Ilts  that  the  <  iiy  and  (luilds  of  London 
Insiitule  mad!.-  a  j;tari  al'out  l  i^hteen  iimnths  ago  cd  300/.  a 
year  to  the  Firth  Collef;c  in  aid  of  (he  e^tahlishment  of  a  (  h.iir 
of  FnginriTinp.  S:nce  tln'n  aiMitional  suliscriptions  have  l>een 
pronitsid  lor  fne  yc^r*  !■>  the  unioiint  of  550/.,  together  with  a 
capita!  -^iini  of  over  10,000.'.  A  site  for  lahoraiories  and  shop-;. 
)ias  l>cen  -ib'  iint-t|,  -irul  ihe<e  will  he  proceedetl  with  as  "ii-on  .xs 
[HKiihlf.  I:  i«  li.ip.d  that  the  s|Kciil  adv3nt.igcs  of  ."siic ftiehl 
Vfdl  tn.il.  it  the  lotilral  Nth  ">l  of  iTieialIur[»y,  especially  for  iron 
luid  *tcel,  in  the  kingdom,  and  the  Cuinmittev  intend  to  sp^uc 
no  ciioitH  in  rendering  it  a  complete  and  effect  ire  one. 


SCFEPfTtF/C  SF.RTALS 

1  lit  .  I'uc'ii  i'l  7  i'rn,i.'.  r  S\  ifHi  f,  Septcml-er.  —  ( )n  the  amount 
.tf  tlic  .^tmi>^p!i.  i  It  .T^^' .1)  iKjn.  I>y  S.  1'.  l.an,;Iey.    Kmni  riiaie- 
niu*  oli-.i I'  111  l.i-.rii  at  M.i  IriiliJi  :ii  an  aUiliide  of  ni;uly 
15,000  III;,  tlic  ;iiiil.nr      led  to  :;iiVr  llial  the  mc.in  al'-iirplion 
of  light  as  well  as  of  heat  by  our  atmosphere  is  pro^tahly  at  I<  .ist 
double  the  «su«l  estimate  of  alvHit  30p«t  cent,    lie  alto  believes 
that  fine  diisi  )ai licit--,  tx'i'ri  neir  tho  sUifacc  and  at  a  great 
aitJtmle.  play  a  111. 'ti  iio|K>it.\i>t  l  art  in  this  ahcorption,  both 
general  aoil  selective,  thaa  has  (icen  liitheno  tuppo^. — A 
Miidjr  of  lornailoei,  hj  Henry  A,  flaxen.    In  thia  paper  the 
author  ciami  lies  s.  .n.^'  ..1' the  ordinary  theories  that  aread\anced 
for  ea|i]aiiiii>K  il"-  "Tn;in  'od  devclopoient  of  the-e  de^mntive 
phenomena.    Afi  T   l  owing  <.i:rtK-  of  the  «ecining  dil7n.^lltie^ 
invoi«etl  in  iHcm-  tlaum  s,  he  pf.jir  td^  ti.  point  oat  a  few  -d"  the 
chaincteriktics  ol  the  niiil.ursts,  uith  1  view  to  o|>ening  up  fresh 
lines  of  inTeiti|^ii'>n.  u]H->n  which  a  further  jdvancc  m.ay  be  made 
tow«rf!»  a  true  .;ii'>«ledne  i>f  the  f<ir<  1  \  undeilyinj;  them.     He  is 
intlint->i  l<i  think  that  |.  Allan  lirciin  s  theory.  ilUibuting  toma-  j 
doc«  to  the  ditu  "  influi :n(  <•  "f  iln    .un's  eln'trleily  upon  ihe  ! 
iiii.i.lure  ■>f  the  air,  or  [K'.  ibly  "'i  the  indirect  cflecl  from  the  | 
sun's  beat,  i\  iwiti   saliUaUt.ry  than  the  numerous  theories  of  ' 
frictiim,  cvapiialion,  conilensii; I'.n,  siidihn  thani;cs  <  1   -  -mik  ra-  | 
ture,  aO'l  the  like.— <»n  the  absoq-fion  of  rxtiant  heat  bycathon 
dinnidr,  '7  J.  K.  Keeter.    The  »uih'>r  fon«i<1er*  it  probable  th.at 
to  the  action  of  CO|  tn  the  Mmospbere  is  doe  one  or  more  of  the  I 


great  gani  In  the  invisilile  part  of  the  wlar  ipectmiM  mhkk  ik 
discovcnea  of  Piof.  langicy  ahow  to  be  mochmore  eRcst^i- 
than  had  hitherto  been  supposed.    He  further  ng^anla  it  » 
certain  that  some  other  agent  than  this  ga.«  oootribmcs  timtf 
ti.-illy  to  the  toLi]  ahsor])tivc  power  of  the  atinotjihenSr  So  ttu:  . 
mcthoil  of  analysis  based  on  this  power,  in  whidl  Ihe  effc-* 
the  second  agent  is  neglected,  cannot  lead  lo  correct  rc^ibv  - 
Xotc  on  the  Triassic  insects  from  Falrplay,  Colorado,  l>y  .Sa..ij; 
N.  Sctidder.    Theic  fossil  reinaini  present  an  a.s.*cmblA;;c 
form?!  altogether  diflerent  from  anything  hitherto  bmn'!  in  ■• 
Pal.xozoic  scries  on  the  one  hand,  or  in  the  Juras.io  tNjd*  on 
other.    They  seem  to  show  a  con)iniM({luig  <d  strict  Jun--- 
fonns  with  a  larger  pro|K)rtion  of  types  which  may  t*e  cx't  ■■ 
Upjier  Carboniferous  or  I'criiiian,  with  a  distinct  Jurawjc  \rzr. 
ing.  Ilencc  the  |irolmbility  that  the  beds  in  which  theyi«.vur  bet.-i: 

10  the  Tiias»jc  or  mterme  bate  l-irinalion. — 1  )n  the  llciit.l 
of  It.acolumite.  by  <  Irvillc  \.  Perby.    From  olKervatir>as  im 
cm  this  extensive  seriei  of  ipiartjosc  rocks  cjcrurting  in  tbr  ^ 
and  di.Tmond  regions  of  Miiias  (lera  s,  Bra/il,  the  .iiithi>r  in'^:. 
th  ii  the  ]  cutiar  projicrty  of  flexibility  attribule<l  to  tbctn       n  . 
an  jugit.  .1  characteristic,  but  only  a  »U(fACu  chotacler,  a  pi:.^ 
of  weathering  or  decay  broogbt  ahont  to  permlatinig  wntet^-' 
On  Ihe  age  cf  the  glaxed  and  ooatoitcd  cnty  rocks  la  the  vionin 
ofScfaodask  Lancu^g,  Renaielaer  County,  New  yoft,  hy  S- 
W.  FonL-sOn  the  lilations  d*  the  mmeral  hdts  of  the  FadK< 
stone  to  the jgreat  uplicas.ils,  by  C.eo.  F.  Becker.    The  Tie»> 
of  H.  P.  Blaxe  and  i'laicnce  King  regarding  the  p^r.ilIcitfB 
the  series  of  mineral  belts  on  the  Facific  d  i|ie  so  the  frv- 
iiiouniain  mn^,  and  attribatir^  the  depouts  themselves  m  'v 
-  ilfntcric  action  accompanying  the  cjecti<m  of  iifiicoiis  rsc. 
I  ivc  since  been  mainly  confirmed     But,  inilep^-ndcnilv  01'  i'- 
iheory,  a  concbision  of  economical  importance  evidently  f.  Jl  « 
from  the  frc^h  facts  recently  brought  to  light.     A  great  ni  i;..  1 
of  .ill  the  rich  ores  west  of  the  Wahsatch  k.in^c  'Kcar  m  U 1 
following  the  western  edi;cs  of  distinct  gcolo^jical   im-.--:  ■ 
Cretaceous  in  Utah,  the  I'al.eo/.oic  and  C.arbonifer.ius  :n  N  r  v 
acid  .Vri/ona,  the  Jura- Trias  in  K.ist  Califc)rina,  iVc.  Hrii 
analogy  imints  lo  the  ncightmirhootl  of  the  still  unoxjdoreil  ■ 
li<ins  of  these  contacts  as  ihc  most  promising  lor  fu'urc  1 
coverics  of  the    preciuus  tiicl;iis..    Notice  of   the  remark  1' 
marine  fauna  c>cc»pying  the  outer  Imnks  oti  the  sonthei  ti  o  o  j 
New  England,  No,  9,  by  A,  Ii,  Vcrrill. — Brief  contritmiion-  ■ 
'Oology  from  the  Museum  of  Vale  College,  No.  Iv.  —Work 
the  steamer  A'hamu  in  18S3.— Geology  of  the  Hive  Ri  t^. 

I  near  Balcony  Falla,  Vlqiinia,  by  John  L.  Campbell. 

October. — On  the  duration  oi  colowdmpiessioiM  npoa  the 
retina,  by  Edward  I,.   Nichob.     Takhtg  up   the  tntUer 
'  where  it  W.VI  left  fifty  yeart  ago  by  f'laieau's  reseaivhef, 
the  author  concludes,   from  n  protracted  scrie*   of  expcn- 
mcnts  :  11)  that  the  study  of  the  duration  of  Oolottl^iapre<- 

isions  produced  by  different  portions  of  the  spectrum  iri>}'. 
to  confirm  Plateau's  results ;  12)  th.il  the  peivistence   <\f  \^ 
'  image  is  a  function  of  the  wave  length  producing  it.  K 
greatest  at  the  ends  of  the  sjicclrum,  nn<i  least  in  the  yellow  : 
j  thai  il  ilfcrcast-s  with  the  intensity  of  the  r.iy  pro  lacing  it  ; 
that  it  is  not  the  -ame  for  all  eyes  ;  (5)  that  the  duration  &  r 
inverse  orler  to  the  luminosity  of  the  cvdours  pnxUicing  i:  ; 
that  each  wave  length  of  the  visible  <j)ecirum  pr<xluct:s  thr^ 
primary  impressions,  red,  green,  .and  violet,  of  w  hich  thi-  Cr-tr^ 
'  IS  the  most  cv.anescent,  violet  the  most  [>crsi<ten!  ;(7)  that 
duratic>n  of  the  retinal  image  d<i>end*  ujHin  ihe  letjgth  of  i.-r».- 
daring  which  the  eye  has  been  cxpowd,  decreaMOg  a»  iIk 
expoMire  increase*. — Description  of  a  fidgorile  from  Mow 
Thielaon,  Or^oa  (one  illntttatioB),  by  J.  S.  Dtlicr.— On  tt« 
panmoiphoab  of  pyromne  lo  hontblcMe  in  rochs  (tvo  iUann 
tions),  fay  CSco.  H.  Williams.— On  the  soothward  ending  «r« 
great  nyndinal  in  the  Taeonic  Ran^  (wiih  a  map  and 
niustrntions).  by  James  1).  Dana.     I  ho  section  of  the  Tacon.- 
Range  hcie  ilealt  with  extends  about  IJO  miles  alcmg  the  wes:  c- 
l«udcr  of  New  England,  muinly  l>etwe<  ri  Mi  f  lebury,  in  Cct»:ri. 
Vermont,  arnl  Sabsbury,  in  North  \\   -icr  1  '  onneclicut.  Tfi' 
conclusions  arris"e<i  at  reg«r>ling  the  synclinal  character  of  tl» 
system  an<l  the  Lower  Silurian  ngc  of  the  rocks  9j;ree  with  lYs-.ti 
of  Sir  William  l.ogan,  except  that  he  made  the  limeslotir  •  ' 
precede  instead  of  to  include  the  Trenton  fjr  .         >  >ti  ^upp>i<f-i 
glncialion  in  Pennsylva'-ia,  south  of  the  terminal  moraine  tw>'^ 
a  mB]>),  by  Prof.  H.  Carville  I>ewis.     The  author  considers  tSi^ 

011  the  existing  surface  phenomena  may  l>e  riri]»ine«!  hv  tT< 
action  of  running  \^nt.  iv  :tn<l  other  raii*es  in  I  ■;  <  n  'c-ii  'i  .1 
lion.— History  and  chemical  analysis  of  a  m.iss  of  meteoric  »r,t- 
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ffiui.l  111  n  head-ktream  of  tl-.c  Kivrf.  W  Li.liii.i  I'mioty, 

T<:\.i-(,  hy  [.  \V.  MaIIcL     I  111-  yioi'l"-  1  ir.Mi  ■jvlt  \)0  per 

ceiii-,  nukL-l  ovMT  8,  1  liltle  i-  ilinh,  tm.  jihii-.)  Iii>r-.i>,  i-'ipurT, 
sulphur.  (;t;;|'hitii- i::iil>.)n,  siIil.i.  .in-l  n  Ir.ui'  <il  Jiiiii^vir.ric  — 
The  i;lc  amt  wurk  ui  Jean  IiijjU'.tt-Aii>in:  liuau>>,  Isy  J.  i'. 
Coulee. — .\ccount  of  n  new  meteorite  ciiscovcred  in  Grand 
Rapids  Michigan,  on  May  15,  1S83,  by  J.  R.  r.a?>tman.  The 
anaJrsu  of  tiie  frAf;mont  now  in  the  Smithsonian  Institute 
jriekkd :  iron  94'S43,  nickel  3"8is,  coKalt  o'i6t),  insoluble 
residue  O'llS. 

Ah'isia  Siifntifito-tniiutittair.  f>t«mi(>er  15-^0. — •")ri|{in  of 
sitmi)s]»hcric  electricity,  of  ihun>ii  :  .mil  v -li  inu  i-niplions, 

l»y  Giovanni  l^vini. — Descriptitin  of  an  autoiiiain  an'l  cjn- 
tinu(>u»  registrator  of  electric  energy  transmitted  at  a  given  part 
of  a  circuit,  by  Prof.  Rinaldo  Fcrrini. — On  the  electric  comlucti- 
vilT  «f  snatlj  dthilcd  Mline  wluiions,  hjr  Dr.  Giiueppe  Vicen- 
tlM.^M  *  tyitcM  tkctro-chronometnc  bells  adupted  to 
pivaic  MiideiKai.  bgr  Gj»K|>i>e  Ki»neiMiU.— Note  on  Uie 
walker  raitwiif-«arri*e«  bttak.  by  Answlo  Vilbu— On  a  new 
Astem  of  simultaneous  telcfmpby  and  tekphoav,  by  Df.  Van 
Rjfmclhcrj'he.— DeM:ripti««  nolei  ctBthc  Cnnaaf  SaiiHiiii.  by 
Piaf.  A.  CoirtA. 


SOCIETIES  AND  ACADEMIES 

LOSIKIN 

Chemical  Society.  Nnvcml>cr  6.— Dr.  Pcrkin,  F.R.S., 
I'lvsi'Si IK.  in  ttii  I  L.nr  1:  M.L'i  announced  lh.1l  i>  ballot  for  the 
eUi'tii >n  > rf  FeIlov».s  w  .  i;  i  •  iku  (>l3cc  at  the  ncxi  mcpring  of  the 
>si>ci«ly  (Novi-ml>cr  2i ■  I  —  I  In  i^  ll-iwaij^  i'-'';"  '  W'-ii  re.nl:-- 
«'»n  'be  *cli.>n  (if  aliKbydi.'*  Jind  ammouia  upon  Lviuil  (cuintinued), 
by  F-  K.  Japp  .ind  S.  C.  Hooker.  In  previous  papers  two 
Uent-rnl  rtstlions  have  Iioen  studied  ri-l.-itiii^  to  the  joint  .nction 
1,1  a^i^•h)^  lc•^  an>i  animoniA  upon  simUar  lx>«iic*  ;  in  addition,  a 
third  tuajly  <Ii«tinct  reaction  occun,  which  i«  investigated  in  the 
puMcat  iWper.  The  aothon  have  atwiie>i  the  action  of  adicyl- 
aUebyde  and  ansKmia  upon  bcndL  A  condeoaatim-pradiict, 
C,.II,4N,0«.  tvaa  obtainM,  whidi  piovcd  to  be  dibenxovldi- 
hv  lroxystilbcnediamise.  Bjrthe  action  of  dilute  hydiw:hloric 
acid,  the  hydrochloride  of  n  new  bas^  C^lIi^NjO,,  was  formed  ; 
ll«  jjaiiniini  salt,  picrale,  sulpliatei  diaoeiyi  deri\.itive,  Ac,  were 
|ir?pare«l  anr!  cx.imincit.  The  authors  have  also  studied  the 
.'icti'Wi  of  furfuraMihy<lc  and  ammonia  upon  ben/il. — Isomeric 
modificati.ms  of  sodium  «ijl|'li3te,  by  S.  ricWcriiif;.  The 
.luihot  li.is  dotennincd  the  heat  of  dissolution  of  ctllorcsced 
"^nlium  sulphate  heated  to  various  tempfra'  ti .  :.  He  ronchides 
Ibil  there  arc  two  moditicalions :  one  f  'Tiin  !  !  y  not  hcaiinp 
.-[txiic  l<;o°,  ihe  olh<  r  bcinR  prodnwl  it  Imi; Kiiures  from  ISO" 
i>>  the  fusin|»  point  of  the  vili  (  in  -  in.  v.madatcs  of  the 
amines,  by  (i.  11.  H.iiley.  The  aulhtii  h.is  prc])ared  and  studied 
r.  Lon»i.li.n>blc  niimWr  of  these  Iwltes,  and  has  eotnp.ireri  them 
with  the  onrespiindinf;  vanadates  of  the  alkalies  — Contriliutions 
to  001  l.iiowl.djje  <if  aectoarctic  ether,  part  1.  by  J.  W.  Jamrs. 
—On  nuitneiium  hydrosulphidc  solution  and  it>  h«:  in  chemito- 
legal  cajo  as  a  *ource  of  hydrogen  sulphide,  by  IC.  Diver,  and 
T.  Shinidni.  The  authors  prepare  thin  solution  by  passing 
ordinanr  tmbogen  *BlphkIe  fatto  a  Hask  comwaine  RMgncaia 
ittipendcd  m  water.  Byheatiae  ika  wtutioii  to  a  Meady 
tticam  of  liydn^geit  Miljihide  nee  from  hydrogen  and  from 
bydrai((ea  aiwnide  »  oblained. — On  the  ori^n  of  caldtnn  thio- 
«ii]plMte  ;  an  emendalory  no^e  to  a  paper  on  calcium  hydro- 
wtpijide,  liy  li.  Divei3»  The  author  concludi's  that  there  i^ 
c'MMialli  only  one  method  of  foiming  the  tUosulphatCt  i.e. 
hythe  anion  of  Mlpiwr  wHh  calchim  nlphite. 

Phyatcal  Boeteqr,  NoweiBbcv  8>— PraC  Ayitan  In  the  diair. 
—Mr.  K;iva'gce  WO*  ekcled  a  enmber  of  the  Sodetv.— >Prof. 
I  Guthrif  read  n  paper  oa  certain  phenomena  atlcndliie  ntiiL- 
''^"C'    In  a  pficvioiis  paper  Dr.  Guthrie  had  noticed  the  Increase 

•  f  v<,luitie  attriidinp  the  separation  of  trielhyliunine  and  water 
enccied  !«■  )»  it.  'Ilie  prcNrnt  i>.-iper  i->  an  account  of  a  more 
>l  :i'.u;'h  e»a  linadnn  of  thi<  and  allietl  phenomena.  Ilxperi- 
'"I'  Hts  n  iirlucietl  with  a  numlicr  of  diD'crent  liquids  showed  that 
ii.isfiire.  c-in  \m  ,irr;«nj;t<l  in  (wo  ilistinci  classes.  Of  the  first  a 
niuiiirc  uf  water  and  ether  i»  an  example  :  when  shaken  up 
''•^^tScr  lh,>  mix,  hcnt  is  n^h.ti,  mv\  a  diminutifa  of  bulk 

•  ■  pb.-e  If  .my  cxcevs  <if  ether  present  is  poured  ofT,  am! 
t>>'  l<:w,  '  rleat  liipnd  healtd  in  a  sealcti  [ij()e,  i(  be'.t,mes  turbid 
owifij;  r>  the  >ri.iration  of  tlie  ether.    'Hiis  is  ac^rijnp.mied  by 

Triethylamioc  and 


an  imfns*  uf  bulk  and  ahiorftim  of  beat. 


water  and  diethylaininc  and  water  are  mixture!,  belonging  to  this 
cUss ;  the  temperature  of  &eparation  is  a  function  of  the  ratio  in 
which  the  two  li<4uids  arc  present.  A  typical  cise  of  the  Kcood 
1 1-  1  mixture  of  alcoh-d  and  bisulphide  of  carbon.  These 
mix  with  one  .mother  in  all  proportions  abovco'C.  with  in<rfa." 
of  btill,  .inii  tth.^r/'tioH  of  heal.  Upon  l  .  ,v  .' .;  to  al»ut 
-  17  <  till  V  separate.  The  separation  of  a  mixture  of  ether 
and  \s  iiet  nil  1  of  a  mixture  (,\  il.  >hol  and  the  bisulphide  was 
Utowia.  Ill  these  case*  the  acijau  is.  regarded  as  a  ehemical  one, 
and  generally  an  excess  of  one  liquid  or  the  r  tl,rr  present.  To 
determine  the  coroUnine  proportions  two  nicllivKli  were  used. 
In  the  first  a  number  01  mixture*  of  the  wme  two  li([uids  in 
different  prupniona  were  takoj,  and  the  rise  or  fall  of  tempera- 
tore  pmdncod  by  their  miatnre  meaiund.  When  this  was  a 
nwahsunw  there  might  he  aawmedto  he  no  "dead  matter" 
preMnL  In  the  tecond  method*  whidi  k  moi«  delkaie,  but 
more  Uboriotia,  and  which  was  uaed  when  the  appfodmate  com- 
bining proportion  had  lieco  iouod  by  the  firM,  the  duaoe  of 
trolnme  produced  by  mixttue  was  noted  ;  when  thin  increment  it 
a  m,iximum,  the  liquids  are  present  in  their  cixnbining  proper* 
lion.  These  experiments  gave  very  concordant  and  dehnite 
results  :  for  example,  the  molecular  compound  of  ether  and  car- 
bonic sulphide  is  represented  by  the  formula  C\H,„(),2CS,, 
an  !  that  of  chloroform  .ind  carbonic  sulphide  by  CHCl„C.Sj. 
.\  striking  confirmation  of  this  view  is  afforded  by  the  behaviour 
of  (he  vapour-tension  of  a  mixture.  The  tem(H.iature  being 
v m.i  iiit,  1:  ■)  .;  vapour-lcusion  is  pKiItel  with  the  percentages 
of  llii.  juurc  volatile  lirpiid  as  abscisi.x-,  the  curve  is,  for  a  mix- 
ture of  two  li'inids  which  have  no  chemical  action  upon  one 
another,  as  the  ioil  dc  and  bromide  of  ethyl,  tt.  str^iii^ht  line.  For 
ordinary  mixtures,  hov,evi.r.  this  i>  not  ';  •  .A  curve  is 

obtained  in  which  there  is  ol>Nervublc  at  a  .*»!ain  jKiInt  an 
in(Kalarity«^  The  Gones]>ondiiig  abscissa  iinlic.itcs  the  mole 
oilar  oiNsbinatMtt  Ibund  by  the  previous  cxpcjitneiits. — Dr. 
C.  R.  Alder  Wt^g^  read  a  paper  by  himielf  and  Mr.  C. 
Thompson,  on  voltaic  and  thermo-valtaie  eonstanu.  In  a 
foniier  paper  the  authors  had  staled  that  in  a  cell  Set  up  with 
two  metals  immersed  in  pure  solutionis  of  their  oorrcepondil^ 
salts,  a  ^\\Kn  increment  i  1  the  stien;;th  of  the  solution  surronii^ 
ing  the  metal  acquiring  the  higher  [lotcnlial  causes  an  increment 
(t>|  in  the  F.M.F.  set  up  (<-),  while  an  increment  in  the  strength 
of  the  other  solution  causes  n  deLTtment  {I')  in  the  K.M.F. 
This  law  is  now  substantiated  ;  it  is,  however,  found  (';at  for 
dilute  acids,  instead  of  nu  lallic  sjdt«,  (/•)  may  be  iiei<ativc.  The 
authors  also  find  that  it  is  possible  to  represent  the  F.  \I.K.  of  a 
cell  by  the  difference  of  tw  i  quantities  which  ihey  term  the  voltaic 
constants.  These  are  qu.inlilies,  one  rclnlinij  toe.ich  pl.Tc  and  its 
surrounding'  n'lui  I  '1  he  voltaic  const-iijl  of  a  mcial  ami  a  liquid 
is  a  function  ol  llic  nature  of  the  met.il  surfac»\  the  sirenglh  ol 
the  solution,  an<l  the  temperature,  but  is  itiriepeiident  of  the 
np)Hised  plate  an<i  its  liipiid  ;  it  is  praclie.illy  defined  as  the 
F.M.F.  set  up  when  oppos^.d  to  a  zinc  pl.iie  in  n  solution  of  the 
f  otKsponiling  salt  of  the  same  molccubr  strenpih.  The  author?, 
farther  eonelude  that  the  F»M,F.  of  a  given  combin  ition  usually 
ilmdi  im  m  nmfii  nhUtamtAip  U  Httfhtmuala.thH  taMiu;  dace 
in  the  tdl,  fant  that  it  may  be  espiesscd  by  the  sum  of  the 
mechanical  equivalent  of  the  diemical  actioo  per  elccuo-chcmi- 
cai  equtvaiem,  and  the  diHerence  of  two  ^nnntities,  one  faeiog 
related  to  eacb  metal  and  its  snrroundii^;  Kqidd,  anil  betng  con- 
si  ant  for  that  metal  and  liquid  lenned /A«rm«^«iir^j^  MMi^ton^r. 
I  bis  ihermo  voltaic  artion  may  act  with  or  against  the  chemical 
action  in  producing  E.M.  I-  .  In  some  cases,  as  in  that  of  a  cell 
tMm|)osed  of  iron  in  feirous  sulphate  and  cadmium  in  e.vlmic 
sulpliate  solutions,  the  F.M.I',  is  .lyainst  and  fjicaiei  lliin  that 
produced  by  chcmir.il  .-iction  ;  cunsequentl)  llie  cell  works  b.-ick- 
wanls  with  absiir]>tion  of  heat.  At  the  clo-c  of  tin-  paper  Prof. 
Ayilon  and  Dr.  Ciuthrie  remarked  upirii  iht  ai'ioreot  exception 
here  »tM>wn  to  the  second  law  of  thcroiodynamics. 

Paris 

Academy  of  Sciences,  Novenil>cr  j.  — M.  Kolland,  Piesi 

dent,  in  the  cluir.  ■Ol'servation*  of  the  new  |)lanct  244  made 
i>M  Oelober  32  to  24  with  (he  equatorial  coudi,  with  remarks  on 
the  etfuiencj'  of  this  insininieni,  by  M.  I.rewy.  The  author 
gives  a  full  account  of  Ihe  performance  of  this  .-piatorial,  which 
has  ni>w  K-eU  installe<l  it>  the  I'.nis  Obseivaiory  for  the  last  t 
years.  His  opinion  of  its  exeellent  <]ii,ili;tes  is  su;i;..irl 
the  testimony  'A  Dr.  tiill  and  .Mr.  Norni.in  I  .>-k\<t,  ihe 
of  whom  pronounces  it  one  "f  tli;-  instninn  nls  uf  ibe  futw 
first  Mudy  on  the  paiallax  of  the  »un,  by  M,  lluuquct 
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MK.  WILLIAM  BLACK  S  SIW  N  iVl.l,. 

JUDITH  SHAKESPEARE:   A  Romance.     By   William  Black, 

AiiilMrer"APriaceH<iriMt^***VadeMftVi(»let."  Three  Vols.   CrowaSvo.   31/.  6</. 
"  1b  thill  bw  bit««  novel,  Mc  Bbck  nuket  a  &«»h  <lc-|>.inurc.    Ha  nrojeett  fatmsetf  with  success  into  another  epoch  of  £qgiiah 
life  md  numnen.  .  .  .  But  thi*  storf  hM  «  clo<i«r  claim  t<>  the  attention  of  English  tenders;  for  it  is  aa  nttempt  to  dothe  tiie 

Dcnooalilv  of  William  Sh.ikc«iK.-aro  with  ilonicstio  interest."— 7i'««. 

A  NKW  STORY  BY  THL  AUTHOR  OF  "JOHN  HALIFAX.  C.KN  I  I.KM AN." 

MISS  TOMIVIV:  A  Medieval  Romance.    By  the  Author  of  "John 

Halifax,  Gcritlciiian."  Crown  8vu.  61. 
'  X'Yw  aiilhor  of  'jolin  Halifax.  Gonilenian,' h.v;  lonj;  since  carncl  :v  hinli  .\ni  wcll-dosirvi-.l  literary  fame :  but  if  it  were 
pm*il.lo  ii>  oUIiitraio  every  n-iolleciion  of  licr  |ia>t  .ictii-jvcnurnls.  the  linli.'  story  10  wliieli  she  has  given  ihc  title  '  Miss  Tommy' 
wouM  l>c  sufficient  to  prove  ht  i-  ml.  11  a  foremi>st  place  among  our  limi.;  ]iro>c  wi  iters.  It  UVCrythoits  it  has  no  pltK  or 
intiilciits  (r>  s|«..iU  of;  Inil  it  is  a  jxrtect  i>ni>e  idyll,  in  which  a  beautiful  cuucepltuii  ii»  wrought  out  wjlli  infinite  delicacy  and 
unfailing  nrtistic  skill.  1  he  (.tie  i>  dimply  that  of  an  oki  maid'«  iifti-lfliiu'  love  and  of  its  reward.  It  ii  fall  of  the  truett  pathoa,  and 
he  or  «.he  IS  to  I'p  |)iiicrt  who  docs  not  feci  the  lietlor  for  having  read  it.  — Sr^sman. 

A  NKW  NOVEL  BY  MRS.  Ol.ll'IIANT. 

SIK  TOM  :  A  Novel    By  Mrs  Oliphant,  Author  of  "  Hester,"  "The 

WSard's  Son,**  &c   Three  Vol*.   CrawnSvo.   31/.  6  /. 
•"Sir  Tom'  <.\LTtlow4  will)  that  ijuiet  hnnuMir  of  which  Mr>.  01ill^ant  is  a  master— a  luimo'ir  which  results  as  it  were  of  a 
IteeeiNty  fioni  a  Oce|>  kno'.^ ledge  nml  symp.ilhy  mlb  the  nature  of  men  and  womi-n.  .  .  .   The  study  that  it  pnesents  of  human 
Batate  and  modem  Kogliah  naancts  i*  uf  very  rare  escdleoee.  aoi  its  itituaiiaas  overflow  with  a  rich  and  Kindly  bamour." — 
Aiademgf.  

A  Nl  W  NOVEL  BY  THK  AUTHOR  OF  "FOR  PKRCIVAI .  ' 

MITCH ELTIUKST  PLACE.   By  Margarbt  Yelbt,  Author  of  *  For 

I'craval."    Globe  Svo.  lit. 
**An  exceedingly  good  noweL''—C«MnA!ur^  

THE  LIFE   OF    I-DWARD   MIALL,    FORMERLY    M.P.  FOR 

ROCIIKALi:  ANIJ  IIRADFORI).    Hv  his  Som,  A RTHUR  .MIALL.    Svo.    tor,  <Vi'.  [iV-.^rw*. 

THE  LIFE  OF  FREDERICK  DENISON  MAURICE,  CHIEFLY 

TOLD  IN  HIS  OWN  LKTTI  KS.    Edited  by  his  Som,  FREDERICK  MAURICE.    With  Two  Portraits.   Two  Vote, 

Second  r.dition.    Demy  Svo.  36J. 

NKW  HOOK  BY  MR,  PHILTP  GILBERT  HAMERTOK. 

HUMAN  INTERCOURSE.    A  Series  of  Essays.    By  Puilip  Gilbert 

H  AMEKTON,  Author  of  "  Thoughts  about  Art,"  "Etchers  and  fjcfaing,"  &c.    Crown  Svo.    Sr.  6</. 

JAONTCALM  AND  WOLFE.    By  Francis  Parkman,  Author  of 

"  I'Sonecn  nf  France  in  tbie  New  World,*'  "  The  Old  R<!^me  la  Canada,"  ftc.  With  Portnits  and  Map.  Two  Vob. 
C«a.   Vol.  I.,  itt.  64.,  ready.  (fW.  //.  Immeiialfy. 

"  Mr.  Pwkman.  who,  if  Mr.  Bancroft  will  ibqiive  as  for  myinf  so,  i>  the  meat  emineBt  Anerican  nistorian  now  alive."— 
^AitiuitP^t  MagatiH*. 

"  There  is  no  American  trriter  living  wboae  works  are  looVed  for  with  more  eagerness  and  read  with  more  pleasure  by  aceitatn 
claaa  of  naders,  which  we  arc  glad  to kiww  daily  increases  in  number,  than  ihvx  of  Mr.  Parlunan.  To  an  ea.s«  of  diction  he  adds 
•  mce  of  nanative  and  a  piGtiiieM|iie  coloiinng  which  invot  the  incident  he  describes  with  an  intetest  which  never  Aags."— 
JaiigBtint  0/  AmtHeam  hiilory,  

JiECTURES  ON  CATARACT:  Its  Causes,  Varieties,  and  Treatment. 

B«ng  Six  Lectures  delivered  at  the  Weslintmler  Hospital.  By  GEORGE  COWELL.  V.  R.C.S.,  Senior  Stugeon  to  the 
Wotminster  Hos^piial ;  Lectwer  on  Suiseiy  and  Ophthalmic  Snrgety  in  the  Medical  School ;  Surgeon  to  die  Royal  West- 
mater  Ophthalmic  Hospital  t  Surgeon  to  the  Vktoiia  Hospital  far  Children  \  and  Connilting  Ophthalmic  SwBeoo  to  the 
East  Lonnon  Hospital  for  Childran.    With  Ulastrations.   Crown  Svo.   4f.  6d, 

MICRO-ORGANISMS  AND  DISEASE.     An  Introduction  into  the 

S(ody  of  Specific  Micro-Uigaoiams.  Bv  E,  KLKI N,  M.I).,  F.R  S  ,  T  Int  I  t-cturer  on  General  Analooiy  and  Fh>iiology  io 
the  Medical  Sdiool  of  St  lltrtiuildimew\  Hospital.  L<jndon.    With  l  ov  I  .  ,m  ivii^   Pcap.  8w.   41.  M 

A  TREATISE  ON  THE  DYNAMICS  OF  THE  SYSTEM  OF  RIGID 

nODIES.  ^  EDWARD  JOHN  ROUTtL  LLD.,  P.R.S..  D.S&,  rcOow  of  Italvettity  Cen«ge.  London:  A.M., 
Fellow  of  St.  Peter's  College,  Cambridge.  With  mmeroos  Examplei.  Fewdi  EdiliM.  Revised  and  Enlaiged.  Two 
" ■  \^>l.  ■ 


Volt.    Vol,  I.  Elementary.    I4.t.       Vol.  11.  AJvancetl.  14/, 


EUCLID.    Books  l.iKwd  II.    Editi'd  by  Charles  L.  Dodgson,  M.A., 

.Suiiitnl  arjd  Lite  .Matlii.(:i3lu.il  Ltxturer  of  Christ  Ciiurcli,  Oxford.    Setornl  Kdilion,  with  words  substilutc<l  for  the  Alge- 
braical Symbols  us^-d  in  the  First  Edition.    Crown  Svo.  Jr. 
***  The  text  of  this  Fdition  has  been  ascertained,  by  eouniinj{  the  words,  to  be  U$f  than  fivt-smnlks  of  that  contained  in  the 
ordbiniTc>litiioM> 

»•  ThM  it  n  thoroughly  good  demenb-iry  liook."— .fcrfrtVw/.  y 
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FLETCHER'S  PATENT 
INCANDESCENT 
ASBESTOS  FIRES. 


T.FLETCHER  WARRINGTON 
PATENT. 
C.I.Ni  I 


•amUr 
work  n 
■Aw  •  fcw 


•»iikh  ihicAy  I  I"" 
iifthy  of  a  moment'*  axi^idcnkiirio.  Ii- 


/Ti  A/'  riiK  tS 
Tt>'  .  .tiKcs  a(  Ihc  inoitiinc, 

Tftiac  aiid  cnii4oy  it,  air 

By  tuiT'd*  u  abottt  |WM  «  a«  rapdii  as  that  of  a  pen,  a»d  bec-anic  m> 
_        wvcL*  of  |)r*riirr     1  havv  worked  the  marhirie  for  eight  coti- 
nlivt  tkouri  withoal  more  than  ten  minute**  intcrruutton,  aiid  at  fhr  cn<l 
of  ilut  lime  my  IuimI*  were  not  convritKit  uf  the  Iro^t  faii|;ue     I'-^'^^ry  writer 
it  awaf*  that  the  uific  tiling  cariDui  ))c  v«id  with  regard  to  itic  ficit  — Ri»p»:li  1 
But  I'rNKLL  C  'HI  m,  ••  K  C  S  .  ki. 
The  Timit.  Tuexlay,  ST|rt«ml>ef  11,  liJi 

•■llie  chief  uie  of  the  t>pr-wTiler  may  be  kaid  la  lie  fof  l)uuiie»«  cx>Trc' 
^pondeoce,  for  rapid  and  ItgiUe  cu.>|i)iiij;,  a*  for  the  tranM:npiioii  uf  »hort- 
haod  iK>te«,  and  in  the  i«|iorati«m  of  iiLanuwrript  for  iJk  jwes*  v\  f"f 


"  in  the  p«e(MirAtian  of  maiiuvripi  for  revinoti  ur  for  the  |ire«i,  the  ad- 
VBOlagn  <jf  the  type. writer  over  tt>e  (icri  are  ver)  dei  ided.  I  here  i«.  flnl, 
greater  rB|i*diiy  uf  productkun  ;  ani)  iwvt,  ihc  su[tenv>r  qu^ility  uf  the 
product  "llie  wori  of  the  l\pe  writer  ii  fairly  comparable  to  .-i  printed  jmxjf, 
and  mJiy  be  overioitked  and  revi^d  with  the  same  facilit) ,  any  netevar) 
Alteratiom  heitig  maite  by  inierliijcaiion  with  a  pen  .  ■  .  .ManijM:ripi  ^ro* 
duccd  by  the  lype-wriler  uuxhl  to  go  to  the  printer  in  atinox  |«reci«ely  the 
roodili-jn  in  whirh  it  will  fmally  appear." 

BEBMAN    ft    ROBERTS,    Sole  Agents, 

r,  KIM.  *.TK^^  I    1  Hf^PSmi  .  LONDON 


C  I.  No.  I. — KUt  front  Fffctlive  Kire  Suriace.  11  in  wide,  7I  to.  N|t 
Suited  fur  roomi  up  to  14  fl  tquare. 
PRICE    COMPLETE,  la,'-. 
Kleii  het'<  Patent  C;a«  Kirci  •>{  e«ry  dr«tipti..n  ;  aUo  Orem,  B<aU»«.  S«"* 
Kathand  Water  Heaters,  W.ohen.  *ir    Furoaic.  and  LabotaJOfT  A»rr* 
cjui  all  be  Men  in  ai-tiou  in  IU:*Nr  &  I'o  '»  Show  Kouiui.    Eirery  tK* 
lion  \\  added  a*  »oi>n  at  ready 
Oriler*  over  jC»  *e"t  f'«  '■>       Slalioii     Ditcouni  foe  C«»h 

COMflKTF.  IIIUSTKMKK  C  Al  Al.OC.UE  FREE. 


/  it^  Kiwc  > 
\  William  St  / 


SC  Co., 

LONDON  BRIDGE. 


THE  PATENT  BOOK-SHELF  FITTINGS.  »  ust.i  in  ii.,.  public  libraries  ..f  livbIt 

POOL.  GLASGOW,  BIRMINGHAM,  ivc,  enable  a  nice  ailjiiMnicnt  nf  .Shelves  to  be  maJe  i»illiuu:  Inmble.  ^ 
HOOK  H  AM  S  PATENT  PICTURE  LINE  &  FASTEN  ERS  nfTinl  the  Most  Secure  and  Ea-sv  niea.i»..f  liancingP«» 
CURRALL  S  PATENT  VENTILATORS  secure  a  regular  supply  of  fre-h  air,  without  draught,  at  a  very  sumH  coit. 

/Hiiitrjti.'ii.  aiiJ  r.i'lii  uliirs  ittit  POST  FREK  on  Apf'tuntun  to 

-WILI-IAIVI  TONKS  SONS,  MOSELEY  STREET,  BIRMINGHAM 

rm/E  MEPAIS—LoHilcH,  l8$l  :  Faris,  1855;  London,  l86j;  Farit  (Sihtr),  1867;  London,  1874. 


PRIZE  MEDAL 
AWARDED 


r  HEALTH 

L  EXHIBITION 


\fiy  Appcintmtnt  te  tkt  Royal  Injtiiution  of  Great  Bri/aim,] 
SUCCESSORS  TO  W.  LADl)  &  CO., 
»  E  A  K    STREET,    K  E  G  E  N  T   STREET.    LONDON,  W. 
MANUFACTURERS    OF    SCIENTIFIC   APPARATUS  OF  ALL   CLASSES  FOl 
SCHOOLS.  COLLEGES,  OR  PRIVATE  RESEARCH.  || 

BAIN  BAND  SPECTROSCOPE,  WITH  ADJUSTABLE  SLIT  AND  FOCUSING  LEN& 

IN  CASE,  £2  25. 


In  Casks,  12;6  per  9  gals.  In  Bottle,  3;3  per  doz.  Impl.  Pts.* 

•  Uolllei  tliarjed  a  •  tier  dor.,  alvit  allowed  at  ihc  vime  rate  if  relumed  ;  but  ihey 
mu*l  lie  paid  k't  with  the  IWer.  ■     ».      ■  i  -.1  " 

Neiiiier  »U(!ir.  larchanim,  nor  any  of  llie  many  new  Brewing  Maienali  are  u«ed  i.i 
the  manufacture  of  the  "  S.  N. "  Stoul ;  it  i»  Brewed  entirely  from  the  fine.1  Wall  ami 
Hop»;  ii  it.  too.  more  hoii(<ed  lhao  Stout  ii  cenerally ;  ibcrcfbee.  beside*  Uing  vi-iy 
nutntiout,  il  i>  an  encelleni  Tonic  wid  panirulariy  »uiled  tor  invalMlt,  ladie*  ""rune,  ..r 

a  "Soaml  Niitrituwt  lonn. 


anyone  requtrinc  a  Kood  urcnctbeniny 
and  rery  much  rccoasmcnded  by  Medic 


I  particularly 
liewrai^. 
Medical  men. 


WAIiTHABC  BKOTHBRS, 

THE  ••HAI.F-OIMNEA"  AI.K    I'KKWKRY.  LONDON.  8.W. 


Printed  by  R.  Ciat,  .^oi...  a«d  Tavioh.  at  7  and  8.  Bread  Street  H.ll.  (J.tten  V  ctro^a  Stre.1   in  (be  Citv  of  Lon<lon.  and  publubrd  ' » 
Uacmiluui  AUO  Co.,  at  ih«  0<M.  ««  awl  jo,  Bedford  StrMI.  Coirwil  Garden.-  riu  ii«iiAV.  Nwwmbet  ij. 
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0/  Naturt  trutit  the  mind  wAitA  buUdt /or  ayt," — \VoKI>$\voR1ll 
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Riciucnd  a>  a  Ncvipapcr  >i  ike  General  Put  Office) 


THE     LOISETTIAN  " 

SCHOOL  OF  MEMORY. 

INSTANTANEOUS  MEMORY! 

ART  of  NEVER  FORGETTING  !! 

DISCONTINUITY  CUBED!! 

A  Pkytiotecual  Sytltm,  wkot/y  unlike  Mntrntnict,  usin^  noHt  cj 
ill  "  Ltxalitifs,"  "  A'tys,"  "  Pf^'t,"  "  Ltnis,"  or  "  AssiftJtwns.' 

Dr.  ANDREW  WILSON,  P.R.S.E.,  Editor  of 
"Health."  Mys:— 

"  PkOPESSOR  LoISBTTK's  SVSTKU  is  rilVSIOLOCICAL  AND 
SCIKNTIKIC  IN  THE  HlUIIKST  DEGREE." 


Mr.  RICHARD  A.  PROCTOR,  Editor  of  "  Knowledge," 
in  No.  117,  dated  January  23,  1884,  laya  :— 

"  I  HA%'K  NO  HESITATION  IN  THOROUGHLY  RECOMMENDING 
THK  SVSTEM  TO  AH.  WHO  ARE  IN  EARNEST  IN  WISHING  TO 
TKAIN  THEIR  MEMORIES  EFFECTIVELY,  AND  ARE  THEREFORE 
WIU.INC  TO  TAKE  REASONABLE  PaINS  TO  OBTAIN  SO  USEFUL 
A  R«UI.T."  

Any  Book  Mastered  in  One  Rtading. 
Great  Inducements  to  Correspondence  Classes. 
Prospectut  post-frtt  on  application  to 

PROFESSOR  LOISETTE, 

37,  NEW  OXKORD  5>TREF.T  (oppotlle  Mii4ie*>  Library),  1/)ND0N. 


CHESTS 

OF 

PLATE i 

AND 

CUTLERY 

COMPLETELY 
FITTED. 

A  U  Sizes  in  Stock. 

SPECI.XL 
DET.MLED  LIST 
FREE. 


O  XFORD  STREET,  WEST  END  ;  AND 

IVIA.WSION    HOUSE    BUILDINGS,  CITY, 
LONDON. 

M  ANUPACrORV-The  Royal  PUle  aod  Cutlery  Worki,  SHEFnELO 


[All  Right!  arc  Retcmd 

thlTbes'i-  magic 

laxtrrn  made. 


Hasa4-Mick  L.nu|',  UuuuJc  Cuuiiniiaiiuii  Adiruaialic  Front 
Len>cf  and  Kack  Adjustment,  with  Condensing  Lcnscii,  4  tnchcf 
in  diameter.    Complete  m  case,  /'j  I  y.  a/. 

Illustrated  Catalog-ue  of  Lanterns,  free. 


Optifol  and  Physical  Inslrumtnl  Maker  /•>  II.M.  d/tftmrntrnt, 
the  Jieyal  Olrterfatory,  {j'c.,  dr-r., 
63,    STRAND,    LONDON,  W.C. 
Prize  Medal,  1862.  EsTAnListiED  too  Vrar$. 

METEOROLOGICAL  INSTRUMENTS. 


NEGRETTI  &  ZAMBRA, 

Opticians  and  Scientific  Instrument  Makers 

To  He(  Majkstv  thk  Qi  uh, 
HOLBORN  VIADUCT, 
45,  CORNHILL,  &  133.  REGENT  STREET.  LONDON. 


Google 


XVIU 


NATURE 


\Nov.  so,  1884 


UNIVERSITY  OP  LONDON. 

The  fall  vmi  are  ih«  Dale*  at  whicb  the  v^v^r.l  EXAWNATIONS Id 

Iht  I'n  rf  r>iiy  of  I.  ndun  f  r  the  jf«»r  1865  mil  co  i:  meaCCi— 
MArmci'LArioN.— UmiUy.  January  t*.  and  M  nday.  JoM  t). 
Bmwm«  or  Aata.— tntennmliMc.  Monday.  July  lA 

B.  A  ,  M-  «Ur. '  ictohfr  f<l. 
Haiti*  or  Aur^.— Bnncb  I..  M  n  Uv  jun.-  1:  nrinch  II.,  M«mU)-, 

June  I:  Brari.Ji  I  It..  M.  n<l.>v.  Iiine  IJ, 
Docruaor  I.u  n<ATtri,t.  — Ir,lrrin«ii..iif,  M.  nl..\.  June  t. 

ni.it..  I'll  "Uv,  I  t<xi  tii'm:t  I. 

fiACHiLan  ur  SuBxcK  -Iiit'rt.raiuiu,  MoihUv.  July  M.  ■ 
^  II  Sc  .  Mondbj.OdMtrtf. 

DSCrr»  or  SciKNCft- Within  thi-  lint  IwtMfHMt  Mfl  JH» 
B*CN(L'>ROP  Lait*.— Il.trriB-iijilC.I  .i^J._  r_ 

L1..B.  1  •••■"F*  J*""**?  > 

DOCTOK  or  Law^. — Tii«->4iaT.  J^uary  30. 

BaCHBMBOr  llBDKINt.  — t^'  l<min.irv  SrlcCuAc,  M'  nday,  Jaly  an. 

Itilrrrnr  Jiair,  M  nday.  luly  jy. 

M  B  .  M'i"d.iy,  K<.v»io6«T  a 
BACMHAtor  Svin;K»v.— Tiirvlav.  DrcmlMf  t. 
MA<nra  IN  Sfinut  v.  — M'  nOay.  December  7. 
Ilocroa  or  Mujtcisa — Mooday.  Ucccaihrry. 
Svojicr^  aiLATiNUTO  Pwauc  H>M.m— Mooikr.  December  14. 
BacilBtOa  or  Mvoc— InirtincduK.  Mnnday.  IVcnnber  14. 

I!  Mu-  .    M    n  l.lV  rmt.rr  31 

DoCtWIOr  MwiC-Inl.rmctMlr   M  n  I  v.  I>r..„',,  ,, 

l*Mii<i,  .M  riilay,  l>eccinl^i  .  i. 
A«T,  fte  .  or  TaACiii\r;.-Tue'«)ay,  Mjfch  3 

Th*  Rrgtilala'««  icluini  to  the  ah<o*(  Enaminaiiim*  anj  Dcgrto  may  bc 
obUtaed  M  aaplicaloa  10  "'i1ae  Registrar  <.r  ihc  Uoivcnityof  London. 
Bwlac*  n  GaMmi,  LMdoo.  W 


ARTHUR  MII.MAV.  M  A-.  RegUtmr. 


INSTITUTE  OF  CHEMISTRY  OF 
GREAT  BRITAIN  AND  IRELAND. 

EXAMINATIONS  in  PRAITICAI.  (  HI  MISTRV  for  rhe  ASSO. 
CIATKSHIP.  r  ihr  Insiiiul*  b»  ImtI.J  in  JI  NK  and  lUI.Y  1S85,  at 
L4mdc»n,  Un»iol,  Birnniuham,  Dublin,  t>la>guw.  aiid  Manclic&lcr.  Candi- 


dam  anc  tT<|uirrd  i«  [.ruluce  cvidriHe  of  havlnn  tiai»«d  ihrouch  a  coinae  of 
three  year*'  ira'twri^;  in  tTwnii«iry.  Miy«ir*.  and  M.i" 


;  in  tTwnii«iry.  Miy«ir*.  and  M  •ihrmatirA  a1  one  <tf  lha 

I"  I^*-  rf^n'.ltl-  Tl<  CVrfV  ( '.in- 

ktc  musl  alw*  (laM  an  Kurtiittaii'jfi  .11  I'r.iLii^.*!  <  hitiu:- ir>,  .-i.iiiii-irii-,!  by 

a  »|>eti.«l  t-  kauttticr  a|T|,oitllcd  lij  lite  C.juriLiJ,  U. i^.rt  he  Ciin  be  .idmiltcd  Co 
I*..-   \-.        II.  .1,11,, 

Ki.l   [.uianiUfN  ni.i\    \>r    :l>iaiiird  <jfl  aL>iHii..;iit^i   10  ihe  Secretary, 
Mr.  CHAKI.U  K.  iiROV^jj,  r.R.&,  at  ihc  Ofioca  of  the  Inatilule, 
iMtlHii  Tamcc,  UadBO,  W.C 

THE  UNIVERSITY  OF  ADELAIDE, 

SOUTH  AUSTRALIA. 

ELDrR  PROFESSOR  OF  ANAIOMV. 

The  ComkU  int-ile  Ap|Jlcatio«>  for  the  ahon  l*rcfeinon]iip.  Salary, 
iC6ou  per  anmim.  1'he  Appointaicnt  urill,  in  the  Ibat  inatancc,  be  for  a  term 
•f  Cwycan.  S«br>  «■  it^  d»ie  fn  m  J.'nuap-  i,  iSSj.  and  the  Pfufc»w  will 
Im  eapecled  ti^mrfr  h  *  ^furir*  in  tbe  I";;  nntni;  of  Miinh.  Applic-itiunn 
■Iwuld  rca  I.  -  r  \.  I,  I.  Ti^'H.  K  i  \I  I.  .  .\i;<iii  (;cn<-r.il  lor  >v;Aiih 
Australia,   -    \  .1  :  1  .1  t  >i.iit.Vr\,  \\  r-imni-ief,  I^^don,  S.W.  (uf  wliom 

fltMl  rr  I  .irlt.  .])  r-      i   ^  f  . ,   1  i  t (    i  s   I  1.    ■  11  ,^  rr  i  5  nc»t. 


BOOKS  (Secondhand),  Miscellaneous,  Re- 

i3.jin.irr-  A  -V  Hl.KBF.RT.  EngliUt  and  Kore.(.n  BootucUer,  jl9. 
4.H>'»cIl  Riud,  I.  ndun,  K  C.  Calalosne  free  'in  receipt  of  two  ilana 
LihrariM,  <  H4  B  oks  and  nuchoMM  fUMthaaed. 

SCIENTIFIC  ART. 

LSCTl7RR.ROnM  DIAGRAMS  (Chwnlad.  Pbvdeal.  G«>lofica). 
Aniun'l    !•  al.  I'   '  •-•  .'1.  A..  )  of  any  required  *<»!e  ia  Wai :V  and  white  or 

COloiilTil.  "kiOi  rr).  r,  :i.  c     llns  <,r  punlrd  licwnpl l.io* . 

AlaoL  DKAWiN(.»ufi  WUuliandthe  LITHOOKAPHIC  STONE  for 
Bdonake  Worits  canMly  and  neatly  rincninH  by 

W.  S.  DUNCAN,  SciENTirte  Artist,  »,  Detanere 

Triiacc,  I!i\,witfr.  W. 


M 


ICROSCOPIC  OBJECTS  FOR  HIRE, 
HiMltgteM,  BMMdad,CMia|icd^  br  tha  beat  Moomm..  Ui 
«w  ao  naiM  moderua  icma.   PartieulWi  of  B.  Wslu,  iMlaiain 


For,,!  Ml 

c.  D.  ahWensT 


PRISM  WORKER  AND  PRACTICAL  OPTICIAN 
36.  GREAT  RUSSELL  STREET.  LONDON,  W.C 

SPECIAL  KOTICR—Slttht  New  Polarising  Pri^n: 

Caa  be  aiad  over  any  A  A  B  EyepicM  Slraogly  recommended  for 
Work  :  will  lake  in  any  Objert     All*  fMlio  llow.Blvctiiig  Mi<:raM 


AByO»>>e^i^.la««aivdanv  r\<-t.iereeaaba««»»dwilll!t.   Itiatbaonly  way 

of  u..-<ri,;  iS.- riKi,,  Is  in 'I 'v'li 'i-'-ii"  ir.<l  rnrm.    MalHrof  lb«  Lai|c«l 

NiC'..i  prion  s  ,11       .-rM  f  1      ir,'  1  .Ir  \S  .  ~f-  itusronde,  PAS.,  «€-, 


Ac,  and  for  Frank  Cnip,  ».»^  .  LL.B.,  B  A.,  Ac,  Ac. 

TiAOC  vntxm  wmi  f 


LIVING  SPECIMENS  FOR  THE  MICROSCOPE 

GOLD  USDAL  ««Mt«(tf  at  Um  nSBKRISS  BXHIBmOM  M 
THOMAS  BOLTON,  ST.  MBWRAIX  8TRKBT.  BIRMIMOBAIC, 


who  las!  werl:  sent  10  his  subscribefi  Cla»a  Miuamato,  with  (inwinj 

tics-rnt'tiun.     Hi-    als.j  sent   out   Cnryiic  puulio,  IViw-etbank .a  i£*ilin«.i:i. 

 t    .  I.  .     1.  L.  SI 


Lotibt^Mis  cr>st,<Uinut.  Siej>lia«o<.«us  Kichormi,  Melicena  nmnii,  f'-Mi 
SfsMigilla,  Volvna;  alao  Hvdra.  Amtrba,  Vortitellj.  and  uthrj  ^i«tini«n  l< 
(Huxley  and  Marlin'a)  Biological  Ijiboraiory  work. 


Weekly  Anaotmcemcou  will  be  made  in  tki*  pUce  of  Organiinu  T.  B.  j 

Mipp>yuic. 

SpMtmBii  Tobe,  One  Shilling,  poit  firee. 

Tmtmlr^b  TMff    <«»r44  e/Six  Atomtit  far  SuUififtimtt i/i 
tr  Tmtiu*  TwittjT  rat.  fU. 
PoftleSo  arOnMiaii,  Tm  Vim,  tf.  Mch. 


NEW  MICROSCOPIC  SLIDES 

JU.ST  ISSUKO  BY 

EDWARD  WARD,  249,  <X\fori>  Strelt,  Manciif.sti*. 

British  Pulyroa  (P..lypd  m  of  BiccUaria  ciliaiiX  Opaque  f.i'  llinoculu 

,,  „  „      _      ,,        Balsam  fvir  PaLariaroft. 

Parsule  of  Emu  (Niemiu  dramaeutX  in  BaUam. 

Plica  One  Shilling  each,  or  poM  free  Cor  14  Staoipi  each . 
Micrxwfi'ii:  .Slid,  s  insreat  variety  vtn\  -lut  on  telecti  «. 

iintci'  Obiects,  13  Piss^ciiiins  nf  the  Cockroach, 

f.  ..  r  -  ../ 


New  Series  of  Unii 


PATERSON  &'  COOPER. 
76.  LITTI.K  BRITAIN,  LONDON,  E.C 
Bleetrie  Light  and  Power  and  Telephone  Baftti 

New  F.lcrtric  Light  Calalocu^  poM  free  II- 

PATEKSON  ft  COOPER  hfg  10  give  netle*  tknt  they  have  di»yaae' 
the  Philoviphical,  Kdiiiail'inal,  and  ExvtriaMnial  Pan  of  their  Baefeti  ■ 
Messrs  J  and  1'.  M  AVKI KLI ),  41,  Queen  Victoria  Street.  S.C 

SCIENCE  AND  ART  DEPABTMSNT 

50  PKR  (  KVr  GRANT  FOR  THE  PURCIIASK  OF  STAKDAtT 
COLLl.cl  Iu.VS  AND  APPARATUS  FOR  1 1  AcHlNC.  GEOLOC-' 
AND  MlNtKALOtiV.  NEW  LISTS  and  hOK.MS  on  erhidl  Vm 
AffBcalioablebe  made  sui  plicd  by 

THOMAS  J.  DOWNING, 

(jfohgilt,  i&r't., 

J6.  WHISKiN  STREK1,  L<»NPON.  B.C.  (ow  Quartet  of  a  Cen«i»» 

INTERNATIONAL  HEALTH  BXHIBITIOM. 

rnvisioN-  rnrcATioN. 

A  PRIZE  MEDAL  AWARDED  TO 
THOMAS  D.  RUSSELL. 

78,  NEWGATE  STREET,  LONDON,  E.C. 
P«r  Oralogieal  CoUmtiou  for  Seicoce  Teacbinf. 

"^A  GREAT  lOOlTrO^A^URSr" 

THE  PHOTOaRAPHIC  ARTISrt  STORBB. 

«},  CHARTKRHOUSB  SQVARR.  E.C 

(Clo««  <o  Aldcrtgale  Station). 

COMPLETE   TOURiMS'  ouTtrrs.    kvkkv  RBQUlStrr 

New  llluttraled  Price  \Mt  f  J    .Ad  licss  ihe  M.m«ac«» 

H.  &  E.  J.  dale:. 

MANUFACTVRING  OPTICIAV 
AND  BLBCTRICIAMS. 

PATENT  MULTIPLEX  CAMERA  to  <^ 
•jDryPbtu. 
A  PaaracT  Amui«n»  r«B  Tonw* 
<Cbiapiraai kMMr dtaa  DaoMo  IIbiAi" 

lIlHttratnl  CIrcmUr  r»tt  Fwmr. 

Complete  Pholoeraphic  Sets  of  llifh 

with  Multiple.ii  C'amefa,  from  5.,. 
Illuilrated  Caiali  K'je,  «  Sim  p*.  f 

Catalcyte  (leo  pagEi).  4  Srainpa.  ^ 

Hi,  LadgBte  HIH  Lo«do<>.  BC 
SKELETON  OP   PROG  carefiiUy  pir' 

pared,  41..  poM  ben.  I 
B.^ADB  WtLTOH,  NhMM  Vlliia,  UaAo.  | 
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SILVER   MEDAL  AWARDED 
lo  JAMES  R.  GREGORY  for 
EDUCATIONAL  COM  KC Tl< )N.S  OF  CKol.r^GY  AND 
MINER  ALOC.Y 
By  iha  latunatiMiaJ  Uaalih  and  Education  ExhiUiioii,  1U4. 
^  Am(M  b       iMa  rtfft  Md  ittj  fa  UmI  a.  Sydner. 
aad  LooooB. 

GBOLOr.ICAL  AVn  MINRKACOGICAL  cou.kctions 
For  Muitunw,  ("cJlejei,  Sch>iU,  l-ccturc^  Studcnti,  Ac 
I  ^I•>  on  jppliaiitoa  to — 

JAMBS  R.  ORBOOitY, 

OnMCNT  «M0  MlMkMMWT, 

1%  CRAItUim  SntBET,  FnzRov  Squakb,  W. 


HOW  *  CO.'S 

Oaological  Transparencies  for  the  Luitani. 

DrKmptiv*  Calalofu*  on  AppHcatioa. 

WALKUfs  SFianccMuvmr  mmjmce  vor  kocks 
m5  mmiiiAts, 

HOW  ft  CD'S  POCKET  MICROSCOPE  TAMP.  b.  «J. 
mClUKPBTROLOCY.— ScMiow  ol  Piicluiuort,  ObmdMai.  GisahM, 
BtoikM,  Cabfen*.  DolwiMa,  BamIu,  TachvBiM.  TMehMM, 
,  taptiriH^  vSd^  Lmh.  *^  flMiiTSkiiiCuM- 
,  Ac.  pnsc  U.90.  men. 

JAMES  H  )W  ft  CO.,  7j.  PAiiaiMODOM  Srinr,  Lomdom. 


LA  SEMAINE  FRAN^AISE :  a  Weekly 

Ncw.fti|  cr  >ni!  Hevicw  in  O  e  Frtnch  l-aacuac*.  Puliiio,  IJicraiutc, 
ScMiwc.  Art.  Varicltri,  Note*.  Price  tJ,  ttamigh  Bookxllcn,  aod  at 
Ibc  Kailwajr  Booktlalb.   •  llEce,  441.  Slrand.  W.C. 

LA  SEMAINE  FRANCAISE :  Journal  Kranqais  poiu 

I'Amkccrrt :  Puliiit)>>«^  UMAMM*. SdapMa,  Aitl.  VariA^.  N<xi««1Im. 
(I  Note*    Uo  cKiuplainparlipiMM.  •(^..•niiabnaposic.  Atoocc- 
tfcapea  ff*  U  lnHi  —  — » Mrf. ;  «t«  loifc  i».  a<<.  Pru 


LA  SEMAINE  FRAN<;AISE 

odan'teibeaabrMifhlaH  ia  London 
Ma4«««1teBn«iibloMdy  eooMai 


.—  "'La  Semaine  Fran- 

hr  ibe  ba>e£t  of  iboM  Cagkab 
MMM«togH»«iibtoMdr  eoaMaporaiy  Preach  fnm  all  naiau  at 

TuiiM^  o»  SriBcairTiOK  :—  ».  ^. 

TtmcMooihi    1  9 

Sla  .  —      ...      ~    5  ] 

-  •"      ~      ~      "■  ••• 

P.O.O.  payable  10  A.  Caisnx 

PuMishini' Office,  4.11.  Strand,  W.C. 


NORTH    BRITISH  AGRICULTURIST, 

tb<  only  Asricultiiral  Joamal  in  Scoilaiul,  cirtulalts  cx(cn>i>cly  iirrionu 
LaadowMn,  Parmeri,  RetuVnt  Aurn!*,  and  oihcn  ialcre-.tcii  in  ihe 
oanaceracnl  ofland  ihioDghi:  ui  'hr  t'niicd  Kingdom. 
The  AGRICULTURIST U  putli  !..  ■!  ..cry  Wcdne»dav  aftcmoon  in  lime 
«( the  Evotiai  MaJb,  aad  contain*  Rcporu  of  all  iba  Bnacipal  Briliih  and 
ItUi  MarkuaaTtkewadi. 

Thaapaeiat  aiteallanaf  Land  AcentiitdlTccied lo  the  ACRICI'LTURIST 
as  one  of  the  W«t  existing  papers  for  Adrcrtlting  Farm*  to  }tr  I.rt  jnnl  E^iatcft 
tor  SaU. 

Advcitivr-  ailJicv'irjj  lliirinxlrri  lo  F;inner>  will  find  the  .■KGRICUL- 
TUR     V  J  rr  - 1  ,       mrdiuni  for  reaching  that  Oaai. 

Pritc  yJ-    Vy  \>j-tt  3J1/.    .•\nou*l  Subocripiioii,  payabia  In  advance,  i^r, 
tiwiSiw^^''  "''^  ^*'***>  Edinbufk;  and  145,  Qnaao  Victoria  Street, 

Mmmt  Ordm  payaUa  ta  CHAWUt  Awmmon,  Jon, ,  Bdfaihargh. 

L'ELECTRICITE: 

Ctaa^t  Samedi,  18  page*,  grand  in  tvo,  a  MloaQM. 

REVUE  HEBDOMADAIRE, 

Sdendfique,  itlostr^,  spMale,  seal  jooroal  tenant  let  Icctciirs 
M  eounat  He  tontcs  les  eifknsitinn-.  plectriqties,  et  de  tou>,  lc> 

progrc'.  ti'j  :  iio. 

Oomit«  de  BMaction.  AEMEJfOAU])  JEUHB, 

Prudent ; 

A.  liERTHON,  E.  BOISTEL,  F.  BOREL, 
R.  de  COl'I.ON,  W.  de  FONVIELLE,  L,  .MAICHE, 
A.  de  MERITENS,  I).  MONNIER,  D.  NAPOLI. 

Stticnption  Ytarly,  20s.  ;  Six  M*ntkt,  KM, 

A){eacy  ior  England  and  Coloitiea— 
LE  FEVRB  AND  CO.,  BNOINBBRS, 
a6t  BuDOB  Row.  Cammob  Stbbbt, 


HAMjV  VOI.l  \11  S  ItiK  UH'KlbTS  AND  THK  l.U;UAI;V. 

PHILIPS"    HANDY    ATLAS  OF  THB 

COUNTII  s  or  ENGLAND.  with  Mm.  Crown  1*0. 

Cloth.  V  6^ 

Unlbrm  a^lh  the  abotn. 

COUNTIF.S  jf  srOTlJ^ND.   -a  Map*,  with  Index.  3*.  U. 

COi'Ni  n  -  '  iki  i  AM>    11  \u^,  »ith  indci   jj  (.y 

NORllI    I    ;     M     lHWAl.lS      16  .Maps  With  InJfl  J16./. 
London:  CKOKOt  PHILIP  A  SON,  FUet  Slreci:  and  all  Itookaallara. 


Oa  tha  m  sT  mtj  Month,  pcioa ! 

THE  ENTOMOLOGIST: 

AN  ILt.VSTR.\TED  JOURNAL  OF  BRIT1<;H  BNTOXOLOCV 
F.ditcd  by  JoNN  T.  CAKKtxinov, 
With  the  A«MKtancc  nf 
FREbEautc  BuKD,  F.Z.'S.         I       John  S.  Powrii,  .M.I>. 
Edwako  a.  Fitch,  F.L.S.       I      J.  jKNMaa  Waia,  F.l.S. 

F.  lU'CMANAN  WhITR,  M.D. 

Cont.iiiiv  Article^  by  well-knuwii  Entamalasitia  00  all  Hr.-i-'h.:*  of  the 
-Science;  on  Insiit*  iiiiutinU'  or  beneficial  to  Farm  or  «,.,rilri,;  Notc»  on 
Habits,  I.ifr.Hiviijtic* ;  fwcirrencc  uf  Rarities,  &c. ;  tlivT':  :ire  Motitlily 
liKit.  of  Dni^Ui  A'r^        I  ►,-^i.i.*t.it.,. 

Numcrouv  \\'»,iiijt  j-i  III  rvT A T  :t  N*.,  ihr  jifinting  f-f  v» l-,f(  h  (-fc|iri.ial 
attention  ■>  given,  and  occasional  LiTHocKArilED  and  Ciinouo  Litho- 

CHArtlKtl  Pl  ATICll. 

 ^SIMPKIN,  MARSHALL,  ft  CO..  Suthnei^Man  Court. 


THE  "HANSA," 


F  Jiicd  Uy  W.  von  FuiaMiM,  M.R. 


of  Ankle  Omm  m 


9f  FtaC  If.  Ohir* 
By  A.  PSipn. 

By  Jotin  P.  Uritfowe,  M.I'.. 


PuMifched  unce  1S64  in  Hambure.  is  the  only  indcpcndcii 
In  Gcmuiiiy  dedicated  excltiuvcly  lo  Mariismr  ( tl>jri.f«. 
Review*,  Reportu,  Advertiseinenl*.  Klricl  eye  kept  iif.in  |}|«- drv t^t j  iticni 
of  .Msnt-.nie  ,\tTair>  in  evrfv  rc^iir^jt.  I- \ -^ry  ■  t- . ,  :  Sui  n'ay  <-)'r  NtinJ-rr  in 
4IM  .It  't  ji  *  ;  frcqueiit  Mj;  J  trnitnt*  ■  1  -  1  \i  ii' >iil.%'  rij  11,  at  any  nme  ; 
pre<--ediiig  number*  of  ihc  year  f'ltt'i^t  •  :  -  n ,  ■.*:,iucritl> .  I'mi  c  t2t.  furt  ,»,  Ur 
moolha.  AdtmliMiaMIII  jtf  alii  >-  i!<  \;  •'\>rx.n\  lhi<  V*^}"-  '  .  '-''rMtl- -.iM,. 
abaieDMlftirj,  6,  laanoihs' ill-.  <u,.,.  lii^MticN'.  <  Hh.i  :  Aug.  NU\cr 
DiackaMHa.  Hambwni.  Alterwali.  j£.  " 
HaiataHS,  Alcaander  Street,  t. 

Pan  XX V  I I . ,7k  l7 1 iTl  K.  Price  jr.  &/. 

BRAIN. 

A  JOURNAL  OK  NEl'ROI.OCY. 

J.  C  Bl'CKNILU  M.D.,  F.K  S  ,  'l   LRICHTON-BROWNK.  N.D.. 
F.KS..D.  FKRRIKR,  M.D..  F.R.V..  I.  Hl'CHUMC«0ACl£80M, 
H.fo.,  F.R.S..  and  A.  ix  WA  n  KVILLE,  ILA.,  U.K,  B.Sc. 
Ctmttnit:— 

Omcimal  Articlu— 
The  Cerebral  Vlood.i 

steiner(Vleniia). 
On  the  Early  C 

M.n. 

Ca«e«  of  Tmnnur  of  the  Corroit  CalloHim 

l.I..I>,  t  H.S. 

MtuciiUr  .^iruphy.  after  Me.ttle',  in  Tlitee  Member*  of  a  Family.  By 
J.  A  Ormtr^Kl.  M  P 

Lcsloni  of  the  Ncrvoui  .System  ICtinl<,£tcAllv  retalad  laOnaaaoaaDiicaaa. 

By  H.  Kadcliffe  Cracker.  U.O.,  M.R.CP. 
The  Nervous  DiidlMfa.  By  Charica  Maiciar,  If .B. 

CUINICAt  CasV*  — 

Ab*ce-.>>  iif  Ccrelirllum ;  Syphilitic  Fynii  ir.rtu  •  ^iMMn,  TtlindaaM;  Great 
Oci  ii>:t.il  t';>ii>  -,  Great  Itciiefil  fr.  nj  I  jtl.  niel ;  I'eaib  :  Auiopnr,  Baimtid 
by  M<rf<i.i2u  lUndfield-Jonei.  M  11.  Land.,  M  R  CP. 

A  (jue  of  Idiocy  with  Uairenal  RMdil*.  the  It  unit  iif 'ilJlhlUllrrilinM 
of  the  Central  Nervous  SyMcm.  By  Aaftl  Moaiy,  II.D.,  M.R.C.P. 
Raviaws  ani>  Nonets  or  HooKV— 

Thodicum  :  A  1  reaiiwr  on  the  Chemical  Coaidniiiaa  at ilM  Biala»  By  T. 
Cnuitoun  Charles  M  O- 

.Sydney  Uoilgr*  fn  R  -iinal  Imaizei::  I.  "  After-lmape*''  (A'AmAwMS 
<y»ttiry,  Ofloljrr  it^  li)'.  II  "  f >n  ^umc  Pecxilinrinr-*  rcnnectad  vIlll 
Ketinaf  Ima^ev"  {fttam,  A|iril  H>  George  A-  lienry. 

Ai^siK.v^  IN  fir  IlKn  i-.ti  AM*  ftmn-'.s  Jot  lf^Al-s — 

Stlmltjc  on  Secondary  I->cccnrnitions  in  tlie  Sj  inal  CiMi] — \\'f:\lpli.^l  on 
Sjiaatic  Spinal  ParaJyias — A'ierorxlt  on  C'onil>ined  Lii&ca&e  of  the  Anlerir.r 
Conma  and  Lateral  Columnn  of  the  Con!— HclTinann  on  Anile  A«tend- 
ing  Paralyunr-Strfinipell,  \nerordl,  and  Mflller  on  Muliiple  IkcKenerative 
Nearilit— GfcilT  on  ihe  Lex  nlisniion  of  Hemichorea— Vnverricni  o«  F.ri' 
Icpay— Zadtet  on  Geitei.-il  rara1y<i>,— Siemens  on  Refuial  of  Food  in  the 
Insane— tjin«reuier  on  Paraldehyde  and  Acelal  in  Mental  Ditcurr ,  lly 

w  J  i)^!d<.  M  n  ,  o.Sc. 

WBks on  lUm>.^r.c«iheaiB— OaMacraaliaibaii^  SnpararTkaMik  By 

Ch,  Mcr.  |cr.  M  l! 

Paratii  uti  I';ir,\:y<i>  .^K'taxi  as  a  Cau>c  of  Inuiriily— OhmM  oa  llw  Pte* 
valence  uf  Kornit  of  General  PaRtlyvit  in  which  DcyiaiilMI  ll  tha  PlfB' 
dontiunt  Feature.    By  R.  Atkiosoo,  F.  R.CS. 

Bernhardt  00  Hcad-tetaaa*— Fnuu  Ricgel  «o  Spasm  of  the  MnadM  or 

RespiratioD — Remhardl  on  Partial  \m%  of  Sensibility.    By  E.  P 

Ml'  M  M  \M  M  '.  N       I  '  .    t  .-■MKiN. 


HOLLOWAYS  PILLS 


THM^ 
MEDIW^ 


If  a  Certain  Cnra  fcr  all  Dliordan  of  tbe  B? 
AND  BOWELS.  A  OreM  PUHIFirR  of  the  BI 
Powtrfol  Invigoratar  of  tha  Byttaa,  la  caaaa  of  ixn 
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REEVE    .1  CO.'S 
NEW  WORKS. 


F\_  VERA  EI  ROP.V.  I>o 


THE    BUTTERFLIES     OF  EUROPE. 

HFNRY  CHAKI.KS  LAM  .,  M.n.,K.L.S., 
ibc  Work,  Si.  6^.  I'he  Wo»k  confikM  in 
•t  Cohmrcd  PUic*,  coniaiMlK  ifvud*  of 

iO  CDaiplctc  their  oggte 
>  Ab  Mock  on  hand  h 


Froa  dw  Attunnm. 
th*  <ai«  of  00c  »ho  n  tiitinf  tv  inlNMd  widi  the  /mrtr 
•ti  w_:         ao<c<ul  tuixibuok  lo  inoM  who  wish  io«»|uire 
r  Eoniican  Imiurilic*  with  ibcir  Mmrciic  and 
iWi  I  II  I     The  figures  uc  well  executed  by  chromo- 
bsr  <ii*»im  ndkcts  the  gicaicM  oedil  on  that  liiiiu 
Ml  Him  r^hl  ' 


Tnm  S<itmt*  G*uit. 


ib««  auk  jf  the  c^Mnd  ylM 


rt~=TTV.\T1C  USTfita  thc»Vjvc  may  be  Ittd  MMnlcly  in 
i^.  V  ^rxjxi  ca  soe  sdc  of  the  pepcr  only,  ■»  LabcU,  \t. 


SCsw  &£^T.  -*<..xi<!  Edii>3n,  Re-writtcn  aikd  much  Enjarv^ 

THB  EDIBLE  MOLLUSCA  OF  GREAT 

■  RITAIX  .\Nt>  IKf  I^WD.  ItKhtdinc  the  0>»t«r,  MihmI,  Ceckk, 
Lizpet.  H  h^.k  I'rriwinkl*,  aad  Bunr  Mhm  lew  iimirn—'y 
.  Un«  ihem.   By  ft.  &  LOVELL.  With 


c:.ws.«u>  R* 


SYNOPSIS    OF     BRITISH  MOSSES 


1]  S[i-.i«-s  f,_.i(nil  in  (irr.n 
HO^KIKK.    New  and 


THB  WORKS  OF  SHOSHEB  CHUNDBR 


Co  NTT  NT'. 

I  H.^LF  HOl'RS  aiih  NAU  KK  ;  or,  Exploraiioni  for  the  Iruih. 
TVe  ANCltXT  WoRLD  — ».  The  MODERN  WORLD -i  RUINS 
of  the  OLD  WORLD:  imAmHStmtsm  of  CviSiMiaa.  BENGAL:  ■■ 
A^cosat  <4  ihc  Couair*  (nun  lha  FlilhW  Tlaa*.— 4.  INDIA  :  FiK  aad 
Pi«^ni  -c  T^^.  (.KKAT  WARSb  INDIAN  TIm  WILD  TRIBES  of 
INI  I.v  (~-A\->  r,  I  wvriON  Id  INDIA.  dM  STATUTE  BOOK. 
Md  BkIll;H  OHL  M  IV-I  U^"  »od  iu  RFSlH-TS. 


BOTANICAL      MAGAZINE.  Coloured 


PUlcs  aad  rcwni  iKin«  of  New  and   Rara  PlanK  >uiiaU«  far  the 
Si^c,  uc  (.rrcKhvuM.      By  Sir  J.  D.  HOOKER,  C.B. 

CekiN  "  


F  R.S.,  Ac.  .MooiUy.  with  «  bcMiiiiUly  Coleimd  PlaiMi  y. 


1.  6/. 


L.  REEVE  ft  CO..  5.  Hearieita  Street,  Covcnt  Garden. 

Nw  Ready,  in  ("i.mn  Svd.     Price  6f. 

X  a-  3EX 

By  p.  G.  TAIT,  M.A., 
Pniaiaor  of  Natanl  riiil<  '^")>by  m  the  Univeniijr  of  Edinburgh. 

BY  TlIK  .SAME, 
la  Preparation,  ia  Crown  Svo, 

THS  PB0PSBTIE8  OF  MATTEB. 

I  A.  ft  C  BLACK. 


THB  ZOOLOGIST : 

A  ll<>NTm.T  MAGAZINE  OF  NATURAL  HISTORY. 
lUrd  SwWt.    EdilKl  by  J.  K  tUeriNO.,  F  I  S  .  K  Z  S..  Member  of  iht 
bnti.h  Otiiiib..>l ',:<%t^'  I'nn  v.  ;  1  ^       ni — 
I  nginal  Article*  by  wvll-knovn  ajlurali.ti  lo  r.try  ^rao<h  of  iool<£y; 
hakit*  o#  atiims-.  .  artiialaAd  de|>artur«       m))£r.jt>>ry  blrilt,  nccurrcncc  of 
tan  kkdt .  dk>inlnili<-n  and  mifraiion  of  Briiith  frnh  walcr  fi.h ;  nrw  or 
fan  Bwrvne  ftU .  local  aaaaria ;  BdUah  npula* ;  Itriiiah  laad  aad  tntk- 
»nai».  Willi  waHw  aa  ifct  haHa  aa<  habiu  of  tha  wcin ;  aad 


■Itiar  >"<tMt«  af 


JOHN  VAN  vooRar.  t. 


Raw. 


AUTOTYPE  PHOTOGRAPHIC  BOOK 
ILLUSTRATION. 

ADVANTAGES. 
I  it .   They  prt-Kiit  Faithful  Repreaeaiaiioai  of  the  Sobjieta. 
and.  Printed  on  the  paper  of  the  BookiliclAawoaliaiaatni. 
3rd.  For  Edition*  of  1000  aad  aiMicr  they  an  dNa|ii 
Kmploycd  by  the  Tnietee*  of  the  BritUh  Mnaeaat  aai  %F  lha 


Sodeiie< ;  aUo  by  maiay  of  the  leading  PnUUten. 

,  "ajr  be 
of  drok 
AadalryH 

Japan  " :  Lockyer**  "  Spectra]  Aoaljrm  " :  Bugca*! 
"  Archculugical  Survey  of  India  " ;    SamiKl  Palmer :  a  MciBoir.' 

Of  thia  laM  work  tba  Atitmrmm  •a3r«>-"TUe  book  u  adarinMy  iaa» 
traied  by  fawilaaaaBlammaptaJacli— ftawl»iwlyan4<|— mwlMini^ 

drawingf." 

FOR  THB 

ARTISTIC  DECORATION  OF  THE  HOAtE, 
VISIT  THE 

AUTOTYPE  FINE  ART  GALLERY. 

74.  NEW  OXFORD  STREET 
fTwcnty  Ooon  WeM  of  Mudia't  UbiaryX 

SPLENDID  COPIES  OF  THK  OI  D  M.ASTERS, 

From  ihe  mo^l  celebrated  (•aIltT;c-.  ^  f  I-  u rope. 
REPKOIH  CI  IONS  OK  MODKK.N  I'AlNriNCS, 
From  tK.!  I  m,  n;h.iurs.  " '1  he  SaJon."  Ro)  al  Acadcmr.Ac 
FALSI.MILI.S  CIK  11  KNERS  "LIHFR  .STI.'DIORUM,- 
COPlfcS  OF  REYNOLDS,  GAINSBOROUGH,  LAWRENCE, 

Aad  ran  wotlu  from  the  Priai  Room,  Btilith  Miuetun. 
An  iLLVSTaATBO  Pamphlct,  with  Pr««  Notice,  ftom  the  Timrt. 
AlJUiutum,  AtaJtm]/,  Ffrlfirlie,  Art /tiuna!  dr  ,  frrr  per  Poit. 
Flmt  Art  Calalfgni.  m  fagri.  f"  v<  ■/<■»<■•, /'r/ /.r 
THE  AUTOTYPE  COMPANY. 
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BACTERIOLOGY 

/V  MONG  the  most  strikin,;  nf  the  recent  rapid  advances  j 
of  science  is  the  ilcvclupmeni  of  what  wc  may  tcim  | 
bacteriology.    For  more  than  one  hundred  years  a  debate  1 
had  been  going  on  as  to  the  origin  of  the  minute  forms  of  1 
life  which  were  present  in  decomposing  ofganie  materials,  I 
L  it  till  the  publications  <>f  Cagniard-Latour  and  Schwann 
nr>  |>art  was  assigned  lo  them  in  the  production  ut  litc 
dioniCil  changes  which  these  matcriaU  undergo.    It  was 
not,  however,  till  the  poblicaiion  of  Pasteur's  papers  on 
the  alcoholic  fermentation  and  on  spontaneous  generation 
little  III. irc  \\\.\\\  twenty  ycari  ago  that  any  yo-.tiul  h.isis 
Wis?,  obiained  for  the  idea  that  a  micro-organism  w.ii  able  j 
to  cause  recmeiMatioa.   Hie  science  of  bacteriology  really 
dues  its  commencement  from  the  first  publication  of 
Pasteur's  papers.    Following  mpidly  on  this  work,  re- 
7,e  ifctir-.  h,i\  c  lieen  carried  nn  wlm  h  have  now  tlcnion-  | 
slratcd  thai  all  the  fcrmcntaiKnw  bekmging  to  the  satiic 
dassas  the  alcoholic fermeiitation  are  due  to  the  develop- 
ment <ai  micn-oiifanisms,  and  that  bacteria  arc  most  im- 
portant ftctors  in  Nature,  being  the  chief  agents  by  which 
the  cniplcv  op^.iiiif    conslilucn's  (if  [)l:iri;>  iiii'l  .iir.in.ils 
are  brought  back  to  simple  forms  capable  <»f  serving  agam 
as  food  for  plants. 

But  the  researches  have  not  been  confined  to  the  study 
of  fermentations.    In  1851,  Raycr  and  Daraine  observed 

in  the  blood  of  anim.ils  ■.uff'i.  rinc  from  splcni  '  fc\  cr  llic 

presence  of  numerous  smalt  rods  which  were  supposed 
to  be  crystals.    On  the  publication  of  Pasteur's  papers, 
Daraine  again  took  up  the  subject,  and  came  to  the  con- 
clusion that  these  rods  were  bacteria  and  the  cause  of 
the  disease.     For  some  years  little  was  done  in  this 
directtoo,  though  microscopical  observations  on  the  oc- 
currence of  bacteria  in  various  diseases  were  described. 
With  the  pnWi<:.iti<Mi  of  tin;  invr-stigafinn-i  nf  Kcich  nnrl 
I'.iitcui  iHi  .latlir.ix,  atid  iiiuie  cs[jccia1I)  of  I'vuch  s  iiK»dei> 
cif  cultivation,  a  new  start  was  m.idc,  and  these  researches 
have  since  been  carried  on  with  a  certainty  and  a  pre- 
cision that  coutd  not  have  been  anticipated,  and  have  led 
t. .        li  I  uiir,tt:iii<)ri  of  .1  !;»rge  amount  of  knowledge  with 
rcijard  to  the  causation  of  infective  diseases.    A  causal 
relation  hat  been  established  between  bacteria  and  splenic 
fcver^  various  fepricseniic affections,  and  infective  diseases 
in  the  lower  animals,  tnbereulosis,  glanders,  erysipelas, 
•ind  other  diseT^es  in  man;  while  in  a  number  of  oilur 
cases,  in  which  the  causal  relation  has  not  been  com- 
pletdly  denoastrated,  facts  have  been  made  out  which 
render  it  extremely  probable.    In  spite,  however,  of  this 
lar{<e  addition  to  our  knowledge,  the  subject  is  as  yet  little 
more  th,in  in  it^  irif.iiu  y,  nmiicrous  questions  of  the 
greatest  importance  and  likely  to  lead  to  the  most  im- 
portant results  still  requiring  investigation. 

Apart  from  its  purely  scientific  interest  there  is  perhaps 
nn  department  of  science  which  so  nearly  concerns  the 
l»c.'»Ith  .111(1  w-rll-beint;  of  the  c<vriimtinity,  ainl  already 
important  pr;ictical  results  have  been  obtained,  affect- 
ins  mcdidnc,  industry,  and  public  heahh.  Following 
closely  on  Pasteur's  early  publications,  and  as  a  direct 
result  of  them,  we  have  the  great  revolution  in  surgery 
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brottght  about  by  Sir  Joseph  Lister,  resulting  in  such 
improvements  in  the  management  of  wounds  as  have 
been  the  means  of  saving  n.iineroi:s.  lives  and  of  greatly 
enlarging  the  scope  of  surgical  interference.  C  ur  know- 
ledge of  the  value  of  disinfectants,  of  the  mode  of  spread 
of  infective  disease,  and  of  the  precautions  necessary  to 
prevent  its  spread  has  also  been  very  largely  increased, 
and  must  lead  to  v;re.U  improvenicnts  in  luf^icne.  Nor 
must  we  omit  to  mention  the  valuable  experiments  begun 
by  Tottssaint  and  Pasteur,  and  now  being  carried  on  to  a 
lar;;e  extent  1j)  Pasteur,  on  the  attenuation  of  virus  and 
the  conversion  yt  virulent  micro-organisms  into  useful 
vaccines.  This  has  been  demonstrated  to  be  possible  in 
the  cases  of  chicken  cholera,  anthrax,  pig  typhoid,  and 
possibly  hydrophobia,  and  has  been  put  practically  into 
force  in  France  in  the  case  of  the  first  three  afTections. 
Useful  facts  atfecling  various  industries  have  also  been 
made  ouL  The  depkiiBble  condition  of  the  silkworm 
industry  some  yean  ago  and  Pasteur's  investigations 
thereon  are  well  known,  and  have  led  to  the  restoration 
of  the  silk  minufacturc  ;  while  his  work  on  diseases  of 
beer  .iiid  wine,  and  the  work  of  others  on  various  ferment- 
ations, have  proved  of  the  greatest  benefit. 

While  some  of  this  work  has  been  done  in  this  country, 
by  far  the  greater  part  has  been  done  abroad,  more 
'.•■•|>ecially  in  *  ierai  un  aocl  FrLiiK  c,  u  liere  its  importance 
IS  recognised,  and  where  special  facilities  arc  afforded  by 
the  Governments  and  various  public  bo^lcs.  In  Germany 
especially,  besides  the  laboratory,  supported  by  the 
Government,  in  which  Dr.  Koch  works,  a  number  of 
binnlar  institution^  are  Ijeini;  eil:ih!ished  lhroa;;h(nit  the 
country  ;  and  in  France  the  laboratories  of  Pasteur  and 
otheis  are  established  and  supprnted  by  the  GovemneBt 
and  by  various  municip.al  authorities,  every  facility  for 
carrying  on  these  researches,  and  the  necessary  funds, 
being  provided.  In  e mntry,  on  the  other  hand, 
there  is  no  laboratory  of  the  kind,  and  what  work  has 
been  done  has  been  by  individual  investigators  working 
at  their  ava  expense,  and  often  without  suitable  arrom- 
iiiudauon.  To  carry  on  this  work  a  considerable  amount 
of  apparatus  is  ncccss,iry,  an  assistant  is  required,  and 
the  use  of  a  laboratory  where  animals  can  be  kept  is 
essential.  Without  the  help  of  a  trained  asristant,  the 
iine.s'-i;;ator's  time  must  be  largely  taken  up  in  the  steri- 
lis.Uiou  and  prcpjtration  of  his  cukivaimg  media  and  in 
other  manual  workj  leaving  but  little  titne  for  actual 
investigation,  more  especially  if,  as  is  often  the  ease, 
te^iching  or  medical  practice  must  be  carried  on  as  well 

in  order  tn  cam  a  livelihood.  Wow  difTerei:!  are  the 
conditions  where  .i  wcil-cquipped  laboratory  is  provided, 
where  trained  assistants  are  present,  and  where  a  salary 
is  given  sufficient  to  enable  the  investigator  to  devote  his 
whole  time  to  the  work.  Surely  it  would  be  possible  to 
establish  a  pri>pcr  labor, it otn  ir.  thi?  country. 

That  the  matter  is  felt  lo  l)c  of  invportance  was  shown  last 
suiiiDier  by  the  fact  th.it  the  Executive  Councilof  the  Health 
Kxhibitiondevoted  a  considerable  sum  to  the  establishment 
of  a  model  laboratory  imder  the  direction  of  Mr.  Watson 

Chcyne,  in  whirh  many  of  the  results  and  the  most  recent 
luetliods  of  investigation  were  shown.  This  laboratory 
was  visited  by  brge  numbers  of  icientiic  men  and  others, 
and  the  hope  was  univcrj..ally  expressed  that  the  made! 
would  become  the  basis  of  a  permanent  institution.  W'e 
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are  gbd  to  hear  that  the  Kxecutive  Council  of  the  Ex- 
hibition are  taking  into  consideration  the  adv-isabilit>'  of 
devii(in|»  their  surphis  funds  to  this  object,  and  we  hope 
that  they  may  ultimately  resolve  to  do  so.  They  could 
not  better  advance  the  cause  of  hyipenc,and  more  fittingly 
carry  on  and  |>erpctuaie  the  work  begun  by  the  Exhibition. 
The  sum  required  to  build  and  adequately  endow  such  a 
laboratory  would  of  course  be  considerable,  but  there  can 
be  little  doubt  that,  once  the  matter  is  started,  various 
public  bu<iies  will  aid  in  the  work,  while  a  suitable  site  at 
South  Kensington  might  be  obtained  from  the  Commis- 
•ioners,  a.s  there  the  laboratory  would  be  in  the  vicinity 
of  those  belong; ing  to  the  Science  and  Art  Department 
and  the  City  and  Guilds  Institute. 


liEROES  OF  SCIENCE 

Htroti  of  ScifMce :  Affthitniaant.  Hy  T.  C.  Lewis,  M.A. 
(London  :  Published  under  the  direction  of  the  Society 
for  Promoting  Christian  Knowledge,  1884.) 

IN  this  volume  short  histories  are  given  of  the  following 
inventors  :  Watt,  (leorge  Stephenson,  Richard  Ark- 
wright,  Crompton,  Maudsley,  Joseph  Clement,  James 
Nasmyth,  Whitworth,  and  Itabbagc.  The  facts  told  of 
the  li>cs  of  these  men  have  been  gathered  from  reliable 
sources  and  arc  accurate.  It  is  unfortunate  that  Prof. 
Lewis  did  not  introduce  more  of  these  facts  in  his  book 
instead  of  using  up  its  ver>'  limited  space  by  inserting  an 
inordin.«tc  .imouni  of  moralising,  which  is  extremely  tan- 
talismg.  and  m.ikcs  it  often  diflicult  to  proceed  owing  to 
the  impatience  which  it  causes.  No  words  that  could  be 
used  by  way  of  rclleclion,  even  by  a  great  writer,  could 
add  much  to  the  moral  stimulus  afforded  by  the  simple 
narrative  of  the  li\es  of  men  like  Watt  and  Stephenson, 
and  the  *tylc  which  we  encounter  here,  although  often 
very  ambiiious,  signally  fails  in  attaining  its  mark  and, 
instead  of  increasing  our  admiration  for  the  men  de- 
scribed, a»ld«  an  unwelcome  tinge  of  the  ritliculous  to  the 
account.  Thus  in  describing  the  early  life  of  Arkwright 
we  meet  with  thc^c  senicnce^  amongst  others  ;  — "  Ilefore 
thi»  he  W.I*  piiilialily  as  well  olV  as  most  itinerant  dealers 
in  hiiir  of  hi*  rank,  but  this  first  decisive  step  of  his  "[that 
tr\vn  a  village  b.iilici  to  a  dealer  in  liair]  "  was  eiuitigh  to 
show  ih.U  he  couM  Ite  Joininatcil  by  an  idea  even  to  the 
length  of  rrlini|uishing  Mtme  certainties  of  .-itl vantage." 
*  Whilst  he  was  ilmng  his  unrxi  iling  wtirk  of  pre|Mring 
orderly  c\tver  for  the  oiiisulc  of  oiliri  iiirir<>  hcails"  [this 
me«ns  making  w>kk)  "he  was  appuirntly  ton  willioiii 
muih  n>rnial  r\<  ilrmeni  mtriMlurin^;  onlrr  and  rxer- 
rtsing  thiHight  in  the  intcnor  of  Ins  own  :  in  ronsinpiem  e 
(t(  which  It  ap|)eais  that,  whatever  he  did  in  lliosr  d.iv%  to 
rtiver  the  he«d»  of  ilniikin^  niid  tht>iigliil(<<s  inni  and 
women  with  a  fan  slutw  of  li.ni,  he  his  donr  inoir  for  us 
in  piotulingfoi  ihr  iiisidr  ol  iiiii<i  some  furniture  of  profit - 
able  thought," 

Anvong«l  manN  iiitioiis  pir<  rs  of  infotinntion  whii  h  we 
<C«nye  At  tot«  we  nia\  di.iw  altnilion  to  ilir  followlii),'  pir<'e 
««f  tiH  i«l  l)i«toi>  |iioImIiI>  hitliriio  unkiioun.  "Wlirn 
Ad«nt  ilrlvr«t  and  I  \e  span,  01  when  ihrir  drs<  rndtinis  fii  «t 
•dt>pt(Hl  ihi«  divl*li>n  o(  Idtioiii,  the  wotk  ol  iliKgnig  was 
in  the  swrai  ol  ihr  brow,  11  if-t|uiir«l  siieii|*th, 
llei^alrd  to  the  iii.ii«  ,  the  ptoirssof  s|iinitiiig, 


which  required  less  strength  than  dexterity,  was  assigned 
to  the  woman."  Neither  in  Genesis  nor  in  the  7><Mt*- 
tions  of  the  Anthropological  Society  do  we  remember 
havii^  seen  any  account  of  this  early  example  of  tbe 
division  of  laboor.  Valuable  practice  in  English  r<^ 
stnicnon  after  the  manner  of  the  old  so-called  orh  • 
graphical  exercises,  might  be  set  on  this  book,  by  ailcr. 
boys  studying  English  to  criticise  and  explain  if  po&>.tii( 
the  meaning  of  the  phrases  in  italics  in  the  following  ses- 
tences  :— /Page  1551  "In  him  we  look  in  vain  for  /< 
dUinterttttdntis  that endfitrs  self-SiUrificf  to  us."  ;  P. 
"  The  revolution  that  was  being  effected  by  the  intrndu. 
tion  of  machine  tools,  was,  like  all  revolutions,  sure 
meet  with  resistance.  It  is  not  too  much  to  say  that  n 
its  means  a  Utile  one  became  a  tkoutand."  As  a  piece 
grandiloquent  writing,  of  which  we  here  tind  lmn^ 
samples,  we  may  instance  this  (p.  211;; — '"Modern 
inventions  succeed  one  another  like  the  links  of  a  golder. 
chain  forged  by  men  of  god- like  skill  for  our  support,  ist. 
indeed  for  our  elevation.  The  cloak  of  an  Klijah  ofttr 
falls  upon  the  shoulders  of  an  Elisha." 

Wc  arc  curious  to  know  if  the  a.ssailcrs  of  cla&sicx 
education  have  ever  used  stronger  langii.-ige  tli.-in  is  best 
employed  in  describing  Nasmyth's  studies /p  3t  2) : — "Th< 
classical  education  they  had  attempted  with  little  succrs- 
to  give  to  him  there  was  not  at  all  suited  to  his  bent  Hr 
asked  for  food,  and  they  gave  him  a  nauseous  poi»«\" 
In  these  days  when  the  working  man  is  so  courted  aix 
admired,  we  should  have  thought  it,  to  say  the  lei« 
unnecessary  to  inform  the  readers  of  this  IvM-ik  thr 
(p.  202)  "  in  all  his  (Clement's)  work  .  .  .  there  was  v 
interest  in  his  art  which  in  his  case  raised  it  abovx  t^' 
labour  of  a  calling,"  or  (p.  232),  "  in  labour  such  as  h. 
(Nasmyth's)  there  was  no  degradation"  This  too  afti' 
he  had  Ijccome  an  employer  of  labour  himself  ! 

Resides  committing  great  errors  of  style,  the  autb- 
occasionally  errs  as  to  matters  of  fact.    Thus  (p.  xiv  . 
says,  "  The  world  has  had  to  be  content  with  usinj;  fr 
two  and  a  half  to  four  pounds  of  coal  for "  r»ne  hor  • 
power.    The  limit  would  have  been  put  much  lower  L- 
he  studied  the  records  of  the  engines  of  the  best  AmeT-,<^ 
liners.    On  p.  57  a  description  is  given  of  "the  dou>" 
acting  steam-engine,  in  which  steam  is  admitted  to  (irr- 
the  piston  Iwth  upwards  and  downwards,  the  piston  be  ■ 
also  aided  m  its  motion  by  a  vacuum  produced  by  - 
dcnsation  on  the  side  towards  which  the  steam  is  pressir. 
it."    To  say  that  the  piston  motion  \%^^  aided"  by  <:» 
vacuum  on  the  opp<isitc  side  to  that  on  which  steam 
acting  is  a  curious  way  of  representing  the  fact  that  wnr- 
mil  sill  h  a  vacuum  no  motion  of  the  piston  would  N 
poniNf.    The  definition  of  parallel  motion  given  is  nc« 
tin  p.  58  we  re.id,  "The  specification  included  .  .  .  iV 
I onlrivaiiie  for  parallel  motion  or  for  making  the  pi-s;  ■■ 
io<|  move  perpendicularly  up  and  down  without  chj 
or  |K'rpciuti(  tilar  guides,  or  untowardly  friction,  arr: 
heads,  or  other  pieces  of  clumsiness." 

Tlir  liiN>k,  which  wc  are  informed  (p.  vi.)  is  intended  •  • 
Ih»s,  dors  ni>t  give  enough  expl.ination.  The  descripni-Ar 
of  Ills rntions  given  arc  of  the  briefest,  .-tnd  will  be  qu  • 
umnlclligible  to  any  one  who  h  is  not  already  spent  1 
«onsidci.il>lr  amount  of  lime  in  studying  them  elsewh< 
If  Prof  l.rwis  hail  been  cor*  Tntil  the  wcAri= 

rrtlci  iion«  which  he  ha  Jiook.  and  )tj 
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instead,  inaerted  a  few  engravings,  he  would  have  made 
the  booV  more  entertaining  and  less  to'i";^'  to  readers  of 

only  aver  i:,'e  [>,!tience.  If  he  had  sp' nt  umrc  time  on  the 
solid  piuts,  and  less  on  its  aJTectcd  adornments,  he  would 
kave  produced  a  valoalile  and  Uiteresting  book 


OUR  rOOK  SHELF 

Tki  Stuih-nt't  Guide  to  Systtmattc  Botany.  By  Robert 
Bcnilcv,  F.L.S.,  M.R.CS.  Engl.,  ftc  (London:  J. 
and  A.  Churc  hill,  iS^^4.) 

TMJS  little  book,  which  aims  chiefly  at  supplying  the 
wants  of  medical  and  pharmaceutical  students,  represents 
fairly  what  was  the  state  of  systematic  botany  in  England 
\\\(  r.'.\  years  ago.  i  he  ii  ilk  of  the  book  is  occupied  with 
.1  dtuiited  dcscriptuMi  (It  tlic  u.^ttural  orders  of  Phancro- 
^'ams,  while  the  (_'r\  |i:<i:;.ini  -  arc  dismissed  ;ii  f  i  ticci'. 
pa^es.  But  it  i>  imt  otilv  Ir.  the  very  cur-or\  ka\  in 
which  th(j-i- pi. ill!'-.  .IPC  tn  .it<Mi  iti.it  thr  -itiulrn;  i-<  ic>i  lu 
underrate  the  iiiii>oii.tn' e  i>(  tlir  imu  pli.M.iL.u  .lUliiierences  j 
by  which  the  various  j.rcini^  nf  ('r\  j.t()L;.tii!-.  .ire  distin- 
ijuishcd  ;  the  h#»fprof;<  nr-i  m-.  -1  rir,  of  and  Fungi 

^re  descril>e>:i       ".ndns    1 1  .mpar .ihlt-,  .1*  regards  the 
fcnn-i  used  in  tlie  <.l.is--iti.  .itn m,  with  the  orders  of  thr  | 
Ari^ni .-vpemis.    Again,  iii  iln  rcxt,  signs  of  antiquity  arc 
I        [''US  :  for  instance,  in  distinguishing  the  Cryptogamia 
Jr.  Ill  (lie  Phanerogamia  (p.  14)  we  find  that  the  former 
"  Aic  repro<luced  by  "iporcs,  and  are  therefore  acotyle- 
donous,"  a  sentence  which  implies  that  the  Spore  is  the 
hoinologue  of  the  seed!    In  clescribine  the  ferns  no  men* 
tion  is  made  of  the  prothallus,  antlmMia,  or  archegonia, 
tbough  the  latter  arc  described  as  occurring  in  the  mosses, 
And  renddng  in  the  formation  of  a  "  sporangium."  These 
examples  are  stifiicient  to  show  Uiat  this  book  does  not 
meet  the  present  KcpiiFeRients  e>-en  of  medical  students, 
who  now  have  access  to  other  text*books,  treating  of  the 
principles  of  ^stematic  botany  in  a  manner  more  in  ac- 
cordance with  the  present  state  of  the  science  than  the 
**  Student's  Guide  "^of  Prof.  Bentley. 

77/<-  Ehilruian'x  Poitel- Rook.    The  English  Edition  of 
llospitalicr's  "  Formulaire  rratitjuc  dc  I'^lectricien." 
Tr;inslatcd,  with  additions,  by  Gordon  VVigan, 
Sarristo-at-Law.    (London.  Pahs,  and  New  Voilt: 
CasieU  and  Ca,  Limited,  i8^) 

Nf .  H'  -i  r  1  u  il  l:"-  "  Formulaire  Pratique  dc  I'l^lcctTirirTi,"" 
»>r  whiih  tin;  \Mirk  hifore  us  is  a  translation,  h,T=.  btr.irne 
well  kn"\>ii   in   this  <  .n:nlr\  ,iN  ,1  useful  C<i!l  ipnuliinn  «>f 
i!,-ita  art',  rn'.i  -  I'lt  dri  ihl.iI  v\.»rk.  and  .\!r.  \\'i;.,.iii  li.<sil<ine 
— .  .'..i-rr-iMC  111  pMtCnn  .ir.  Ijil;!. -.li  \  rr--l' m  ■.Mllliri  iht  tc.i.  Ii 
,  .t^  ttie  iiitiiu-i<>u>  tl.ist%  of  pr:n  lu  ,il  irien  wiiosc  Lnowicflgc 
.  .f    Frcm  h  is,  ti.  say  the  le.i^i.  limned.    He  has  executed  '• 
Ills  t.i>k\(:r\  I  ri  ditably,  a^  t he  li<wik,  10  far  as  we  can  tell  ; 
without  .1  iiiiiiiitc  examinatmn  nf  rli<  numerical  and  other  < 
<l;ita,  seems  fairly  accurate  and  tnistworihy.    The  least 
satisfactory  part  of  this  work,  as  of  all  others  of  the  same 
Wind  which  wc  have  seen,  is,  we  think,  the  synopsis  of 
tlt^SOO"  which  IS  given  along  with  the  d  ita  and  other 
practical  infomi^tion.    In  these  days  nf  excellent  ele- 
mentary and  atlvanccd  text  books' of  theoretical  and 
to  some  extent  dso  of  applied  electricity,  the  necessarily 
rlCia"-'hed  and  somewhat  scrappy  staten^ents  of  theor)- 
«rhicb  partly  fill  the  "  pock«t-b(M>ks,"  are  liitic  called  for, 
s^n^  the  space  occupied  by  them  could  be  used  tn  better 
3cl'%-antage  for  oiher  mntter,  or  the  book  lightened  by 
(,2i9tr  omission. 

J  a  looking  over  the  book  we  have  found  some  slight 
r^talts  in  descriptions  of  instruments,  &c,  whiih  might  be 
in«Acled  in  a  new  edition.  For  instance,  in  p.  7$»  the 
mtsrb«)r  (?  translator)  hns  entirely  misapprehended  the  use 
>r  the  V-giDove  in  Sir  W.  Thomson's  "hole,  slot,  and 
^jaJSA^afningement  ibr  insuring  that  an  electrometer  or 


other  instrument  is  replaced, after  being  moved,  inexactly 
the  same  i>.->sition.  The  " bole"  is  not  simply  a  hole,  but 
a  conical  hollow,  and  the  primaiy  object  of  having  a 
V-groove  is  to  obviate  the  intinitely  perfect  fitting  which 
a  scconti  hollow  would  render  necessary.  Again,  the  de* 
scription  of  the  quadrant  electrometer  (p.  107)  does  not 
seem  likely  to  convey  any  clear  idea  of  the  construction 
of  the  instrument. 

The  subject  of  the  testing  and  laying  of  submarine 
and  land  tdcgraphs  is  iM>t  very  fully  treated,  and  the  data 
in  this  department  is  also  comparatively  mea^m.  On 
the  other  hand,  descriptionsof  a  large  number  ofdynamo* 
machines  atld  statements  of  experimcnul  results  nj^rd- 
ing  their  behaviour  in  electric  lighting  and  transmission  of 
power  form  a  marked  feature  of  The  bmik,  and  wc  need 
not  say  that  even  roughly  approximate  information  of 
this  kind  in  a  collected  form  is  very  valuable. 

On  the  whole,  wc  feel  sure  lliat  U>e  work  will  fonn  a 
valuable  pocket  companion  to  the  electrical  engineer. 

*L  Grav 

.VwiHii  Hy  C.  11.  Hinton.    (London:  John 

Haddon  and  Co.,  J8S4.) 

Thf  ronsti'iitivc  elements  of  Euclidean  geometry  are 
the  sirniLihi  kiic  and  the  circle — two  continuous  curves, 
wh  <  h  -land  to  (uic  :iiiotlier  in  a  certain  relation  of  reci- 
]>rri(  it\ ,  and  the  ru  tu.il  j'roduction  of  which,  as  Newton 
has  already  remriiked,  demands  certain  mechanical 
appliances— the  ruler  and  the  compiass.  If  we  add  to 
the  al>ovc  that  Euclid's  method  is  the  synthetical,  then 
his  system  of  geometry  is  defined  without  ambiguity.  I'hc 
pincipal  lack  of  this  geometry,  which  was  not  clearly 
brougnt  to  light  until  the  »econd  half  of  this  century, 
consists  in  this,  that  it  is  limited  to  considerations  of 
quantity,  and  only  treats  secondarily  of  the  reUuioas  of 
posititML 

Ponoekt  has  recognised  tUs  defect,  and  has  laid  the 
foundations  of  the  so'called  modem  geometry,  which, 
during  the  last  few  decades  has  so  greatly  ennched  the 
science  of  space  as  well  in  positive  cesmts  as  in  new 

methods. 

Euclid's  system,  however,  has  not  been  upr>">otcd,  but 
only  completed  on  a  side  on  which  it  was  wanting.  In 
schools  the  "  I  Irmcnts  '  of  the  Alexandrian  geometer  are 
generally  taught,  while  descriptive  geometry  and  the 
theory  of  higher  curves  .i-  ■..ii;;^ht  m  the  University 
course)  are  chiclly  ba.sed  on  moikru  iiictho<Is« 

In  a  handy  introductor)-  publication  .Mr.  C.  H.  Ilinton, 
Science  Master  at  Uppingham  School,  has  brought 
fonvard  points  of  view  which  fonn  a  third  hm  thnd  <>{ 
sjeometrical  invcsfipation.  fundamentally  diftereiu  from 
(mill  t(iii.t_-  ineii'.iMiicd  .iboxe.  It  is  ii,it  npiposed  to  cither, 
hut  ipjicirs  .IS  .1  ucl(iinui  jaiplcmcnt  of  both.  Thcauthor 
iliie-  not  prcM:|;ipiisc  <  oiuinuous  elements  as  has  been 
■.:t  lur.'lly  (lot  f.  tint  only  set.s  of  points  equally  distributed 
:n  luii  fiiinrns  oiis,  which,  merely  for  the  sake  of  con- 
venience, are  connected  by  straight  lines.  As  in  Euclid's 
gcomctr)-  an  infinite  i>cncil  of  rays  can  be  drawn  from 
c\cni-  point,  so  the  conic  scctiems  may  be  determined  by 
a  method  of  counting  discrete  points.  The  problem  of 
division  of  a  given  line  into  parts,  and  of  the  cin-tnirtion 
of  parallels  can  be  generally  solved. 

The  practical  ad\  antages  of  this  nen'  method  in  the 
form  in  which  it  is  now  published  are  purely  educational, 
though  it  is  wholly  based  on  the  principles  just  mentioned. 
The  author  has  succeeded  in  bringing  new  idea.s  into 
simple  and  attractive  form,  which  enables  the  youthful 
and  inex|>cricnccd  mind  in  a  very  short  time  to  acquire  a 
mathematical  knowledge  of  space  which  is  of  much  value 
in  Gtcilitating  a  subsequent  thorough  understanding  of 
Euclid  and  of  modem  geometry.  The  work  has  an 
encouraging  appearance,  inasmuch  as  it  does  not  contain 
any  hypercritical  transfonnation  of  the  ^item  of  our  old 
Euclid  (in  which  respect  so  many  authors  Imve  recently 
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(►rrf.'l  ,  y.-A^A---.  M\  ,icr|<iair»prf  v  "h  new  th'-'i^hti  which 
in  th«m«eive^  arc  w<>nhy  (A  twrtuit,  artd  which  in  their 
pmmA  Umik  are  *4  %twnA  raiication»l  srrvirr 

Kaci,  Hfvn 

7>1'  l>,»  t')i.':  /fnv  \t,i.1f  /rni  //  r.,'  i,.  ,/.    A  Ii<y)k  for 
Am.i'»-  ;rA     I;,  s        l;'/  '-r,r     (London:  W.  Swan 

Vir.t  r .'4 i,<  hcifi  sTi'l  '">«., 

fur-  Ji»fi«  b<v>k  '<f  7;  jwt":'*  'ktigned  to  ^ve  to 
i»m-«''- ift  pT;<r';rjI  ir.form  I' on  t'j 'hr  r^diitru' Tion  of 
%  ;tmll  w,rk;nf;  'lyn;4m'>  Tn^r h: nc  What  li  aimed  at  is 
the  triildtn^  up  r>f  a  mjM^hinc  capable  of  )x:ing  worked  by 
hiiwi  and  ^'ntable  Cnr  experimental  purposes.  Th^ 
itffMgOiy^iefArif-  marhine  i*  one  uhKh  an  atn.iteur 
mu,hka»\n  may  very  well  un/Jtrtakc  with  every  prospect 
iif«iK<-^M  and  Mtifuction ;  and  the  book  before  ns  is 
practical  and  ii  pleasantly  wriiten,  and  will, 
we  iee)  «wre,  be  acceptable  to  nuuiy.  We  aie  acquainted 
with  hvAn  tm  tlic  vieam-cngine  for  amateor  constructors ; 
b<tt  a  dynamo  of  timple  form  is  easier  to  make  than  a 
s«cai»«ncine,  and  wili,  we  think,  when  made,  prove  a  far 
flMtv  oimi  and  pleasure  civinK'  tr>y  than  a  ateaiB'Ciigine 
well  at  an  amateur  can  put  to^'ether.  When  ail  is  done, 
a  «team-«n^nc  of  amateur  cnnstrurtion  can  do  little  more 
than  %r>  riiind  and  round  ;  but  a  h'xt  of  experiments  in 
rlrcuir  l,/tiiinj{  and  in  eletiro-rhetnistry  may  be  made 
Iff  f/ill»>v.  on  ihr  '.urfcssful  completion  of  a  small  hand- 
d)  narri'i 

Ih'"  .iiitlior  dr«'rd»e»  tdf  tr^.ik.ti,'  .1  \fr\  simple 
dynani'i  with  a  kind '>f  Iri  * Ic  » f.iinil  nrm-tt  jrc.  All  his 
initrurtirin';  are  clear  nifl,  .t.  «e  ii;ive  ,ilrMil\  >,aui, 
ihoroujjhly  prartif  il       Th'-  <<iily  'ji;cstiim  on   whirh  wp 

have  any  doubt  wli  iif  .n  1.  wln  ther,  at  any  moderate 
speed  of  inrnini;,  <>"  'I  n  utn.  will  yield  fo much  corrent 
as  the  reader  is  told  be  may  expect. 


LBTTEKS  TO  THE  EDITOR 
{7%aEil^AHmrtUUMmiMniptm$MtJ^lfM0mti 


yTh$  MMl9r  mrgfHil/  rtftutti  e»rr*ip«tultnli  t»  keif  tMr  UUm 
*$  Aftt «/  ftiilth.  Tk*  prntHri  »n  Ait  tpatt  it  M  grtmt 
tkat  M  U  imfmiU*  rtktrmu  t»  immntlu  ^fmnmunm 
9f  t*mmmmUmlUm  ttmtali^tgtntmtlimgamiiitpitfiett,') 

Natural  Science  in  Schools 

Ah  '.no  whi>  fisi  \>r-i-n  1  t.p.fij;  ■  !  in  irachiiii;  Mrifncp  in  "wHooh 
for  llir  ln<l  Irn  ynr  ,  I  li  n  I  I  \]\  |i»  mnkc  »oinr  n  trnrV;-  'in 
I'mf.  II  I'  AiiiiviiKn^  -  itm  fritinj; '•'f ''ifi  P"hlishfil  ;;i  Nm  '  i;  i 
ill  N(»vrinti  i  (*  (|t. 

Oi  I"  'I"'  f"'*<  pill"  ''  I  woiilil  likr  (11  mjirpss  my  i^Trn  nicm 
with  liH  »rn;li(y  i<|H'liii<^  wof'lk.  The  ni.Titi  1  l\  if  lifml- 
in*«<r''«  KK"  *'  I '>mp)<  tt-ly  witlumt  any  scietiff  iiiuimij;  llint  it 
itytiiy  ilill'iMll  fur  iiijiny  of  tht-iii  to  see  il»  ncccHKiiy  or  even 
it«  aav4riii>|{c,    Tlis  youngt-r  gcncTSlioa  of  iDA>t(.'t^  in  the  large 

KMh  tclKHtH,  Rioreom,  having  come  to  ihc  work  in  recent  year« 
n  nnt,  lihelhrlr  pi*th!«ps*rin  at  K«Kby,  Clifionr  Taunton,  and 
«l«ewfwre«  hail  an  tinportuniir  uT  obiervinK  the  isain  of  life  and 
Mfterai  InteWiteMe  wntrh  folfowcri  the  iniradiictkm  of  science 
rntii  Ihc  re^uUr  srhnol  warli,  in  thoie  achtmlii  where  it  was  taken 
In  haitil  M>riiiw*ly  mmI  with  eMhii«iA«m.  Others.  agtUn,  have  more 
nr  IrM  (otirollrn.  <'<»nsri|uenlly  it  1«  Mill  lu't  ■  vs.n  y  lo  point  out 
that,  fkcrili-nt  •«  it  the  Iraining  Riven  hy  ihr  n<ntlieii\.iiiciil  and 
cU««iral  irmhint  «>f  our  mIuhiK,  yd  lhn1  In  il^ulf  it  in  not 
nMNIKh.  Nn  r«i  I  111  III !■  in  the  mriktJ  of  u-ni  hiin;  ilas'.ii*  .in'l 
tn»lhr<nmi'»  will  I  omjutiMnlr  foi  llii>,  to  i>ilo|<t  Hr.  Arm^lrongs 
*or,t>.  tht  )  litit  I.,  ili  vi  lop  "ihc  fiviihy  of  o^sl■r^  iiij;.  nn<i 
i<"i».>iioi^  iii  iii  ol'ini'iMti  nnd  experiiiveiil ,'"  tli.it  they  fail 
l  >(;ur  nny  iit<  «  in  Hir  .  onriric  of  ihr  n.Hiirr  of  fvi.lrnic.  No 
<l'Hi1>i  ininv  «t>lc  iiirn  r  Im  .ilr.l  i>ii  n  il,i\^ii  »l  or  malhomnticjil 
h.Mi*.  c.in  oli^eivr  nii<t  ici' "ii  (r^  tin  otrtrr  v.ilion  ;  ihi*- i-*,  howoer. 
In  *pi!c  i>l,  (  no!  in  .  .<n  •r.|iirni  !■  of,  thfir  itainiiijj.  To  the 
tjr  thedeftrtriu V  !■.  .1  -.moiu  m»tier,  and  pmUtMy  it  |*oe> 
to  BCVtMUII  f<iT  the  |i4Tulii^t  npinion*  of  «cho1»n  one  «ometlin«« 


hrar-  ei^'''^-'''-  ■  }  ■  'i-':  - -  iy  nn.-n,  inJ  pn>lacc5  iL- 

unr'or  ;:r..i'rU  f'x.  r'r.:-.lcr.;  i. ! acsiing  thcjn  liial,  tl' theii 
iie  to  go  iBta  btL-vat^'  and  co  Succeed*  tfacy  aHBl  not  Ksf  a 
school  too  long— they  asn^t  oot  kaia  too  moA  bookleanm 
It  ihoDld,thci^  in  additiQa  to  itt  ather  sefsies*  be  the  htatntm 
of  Kienee  m  edncstwa  to  keep  awake  aad  deurfop  the  tmxmi 
pndka!  intelligence  r/  rvat  M*,  and  M  to  IBake  Up  far  'it 
dcficicncic*  in  thU  revpect  whidh  aocoapai^  the  odKiwae  -mt 
3t\\3nri-f^  „(  1  li'.erafy  and  ■■tttemnicai  labnre. 

Ii]  I  sur>r>/^  thar  to  vii ncr  trafhrr  sriB  fill  to  .i^crt« 
Prof.  Ariii'tr^rtig  ih.i*  wf  have  hy  no  means  c»hau»te<1  ihe  p>» 
hilitic  cTcn  of  oar  !.7<r*<n;  o;.pjr!  jfiiiies     As  n>y  cbjecl  u  ■ 
i/li  xarc  a'1nn<-«,  however.  I  luU  not  Ji^ell  upon  tfial  fujt 
hi?  rcn>3r*>  nr<:[.t      v.iy  thnt  1  .ini  'nre  a  clo<<r  ao^uaiM^-  - 
with  the  rocthr»l-  of  a  t;<r ij  :r..iny  of  -lor  ^cfncf  4--hu.,i!inavc:  — 
wi:h  the  time  ai  tht  ir  dt-^povil.  the  Utora:  ';^r    -jy  Wjfk  rc.  » 
their  boys,  in  'hort  with  the  comhtiorv  under  winch  they  w  ti- 
would  satisfy  him  of  the  con.irlcnbic  ralae  ednc»tir>nAlly.  mt-- 
it  is  properly  '1'^<fie,  of  mii'  b  that  he  c  inHann?.  arwl  al?-!  'j^ 
something  it  »   It  h.  ..  i .  -  -  i-  rIr..»Uy  Ixrtng  atlemptevl. 

The  lecturss  in  -chiXiK       J.-^^dy.  I  should  My,  o»uaJlT[iv' 
or  less  of  the  nature  of  the  tutorial  cla^strs  which  Iw  rpctmiawx 
and,  whilst  we  recugnisc  a  great  alocalio&al  value  hi  aaal}^,ra 
workfif  ptopeilyttaibl,  weshall,  I  feclsne,hci«adytoat«ed« 
that  nran«Ani»hMteratsodaa<hbmdyforsn. 

Hasincsaid  diia  mmek,  I  besten  loadd  that  I  <{njte  rtoapM'. 
en  the  other  hand,  the  «Joe  of  Prof.  ArmrtroogV  wiggi>iti  --. 
and  that  I  am  at  present  conductinc  a  class  011  a  system  whic  • 
principle  i«  very  like  that  whuh  he  suggests.    Indc<Ml  11  i 
several  important  points  the  result  of  suggestions  made  to  k- 
I'rof.  Armstrong  some  two  years  since.    More  particuIoHy  1  = 
trying  a  form  of  what  I  may  call  the  problem  method  of  pm-ii 
leaching,  which  Prof.  Anr.strong  *o  strongly  recomme«4v 

A  s  v!  i'.  only  l.itely  that  wc  have  bad  the  rie>-«s«ry  ai!ajni;T: 
i!.itn.n  (■<!  thi,  attempt,  my  experieriK;  i>  ridi  vi  ry  great.   V.^;  ' 
have  learnt  a  ^ood  deal,  and,  as  FH.  Arm-troug's  lecture  bni.^- 
the  question  uiio  iir'niurK.nre  Jll^•  nrnv,  I  may  say  what  <■ 
experience  is  vo  far.    Remenil-iriiit;  lli;it  .iitiAmyof  timet- 
the  first  importance,  and  that  our  1. 1  licet  in  tc.ichinc  «4rictw. 
schools  is  to  promote  a  certain  atliiuUc  of  immi  toward*  N»' 
rather  than  to  produce  skilful  manipulators.  I  am  n<->l  \t- 
tain  whether  coiirvs  of  work  in  which  each  pupd,  wtih  a-  - 
ance,  suegesis  and  carries  out  the  expcrimenta  himvel^. 
tutorial  clutes,  in  whidi  the  swgestioos  tie  as  litr  as  j*^- 
elidtcd  bf  the  teneher  fian  the  dam.  and  then  the  vac> 
cained  out  by  the  teadier  before  the  daas,  will  glee  the  te- 
results.    I  tned  the  latter  plan  some  years  ago  with 
at  Taunton  with  the  most  encouraging  result*.    I  belicre.  >  ■» 
ever,  thai  r»  c.  i;'iliin.iti<in  of  the  two  mcth  ^ds  will  fimt!'.\ 
best.    Tl.crc  i- 111- (loiil)t  tliAl  greiitcr  interest  is  creat<--l  • 
the  pupils  do  the  work  themselves  ;  on  the  other  hand,  -  - 
time  is  lost,   at   ftnt,  through  difiicaltics  of  manipuU.- 
.AccorrlinKly  I  ttm  trying  to  arrange  things  «i>  thti!  *Hc  w 
I  \)H  tJiiirnt- -.Ii.tII  come  together  and  l>e  dunr  ti\  llic  Iots  .  _ 
wl  tti  anythiiifj  mi^n*'  difticiiU  has  er>  It.   .1onr  wc  fall  hack  i- 
i!ie  tutorial   nu-'ln"!.     I  I'lur  im  liiuhi  r,f  ihe  advantaj- 
praclical  work  <  ■  unl 'int-.l  hi'!:  sunn-  form  of  iL-ciuring,  if  tk^' 
timt  rriflu  '-. .     I'm  in  --i  i-..  .1  ,U  •  ■•.rrc  t.'.i  .  Iv  i^  lime  rir  ni^h 
for  both.  A>  an  introduclicm  lo  a  coiiivc  of  iKAiOi.a  on  the  p"^ 
NyM<  11:  11  ]iiactical  course  or  a  tutorial  classon  the  linc«  }>r<ii 
by  lit.  A(ni»trong  will  certainly  W  of  great  value,  an<l  •-<- 
the  other  must,  I  think,  be  possible  in  aloMMt  evenr  s^moI. 

(3)  I  will  now  pass  to  some  points  not  disoiaeo  by  I!>r.  .>>  ■' 
strong  in  which  it  appean  to  me  that  chemical  ttiwchi-: 
present  is  open  to  improvement.   I  always  atin,  myseU^  sk^ 
informing  my  das«cs  of  chemical  facts  or  principle*.  Vc- 
far  as  potslbfe,  St  leading  them  to  discover  them  for  there-. 
In  this  I  .im  more  or  less  hampered  by  the  absence  of  »ijr. 
i>pprccialii>n  of  the  l>enring  of  the  simpler  physical  faci<  «^^  >•  . 
upon  chemical  processes.    This  1  supply  a*,  far  as  I  can  ^ 
liclii'vc.  and  I  am  trying  the  cxpcrirocnl,  that  a  re?il  a.Jvir 
the  value  of  chetniMry  av  an  education  will  l>e  made  if. 
introduction,  the  licginners  arc  put  through  a  course  of  \irt 
I'loblcni  work  which    brings   out  in  every  po^ihle  ir«« 
rlei>endencc  of  ihciiiii  nl  '•jicration<i  upon  the  simpler  f^T - 
properties  of  matter  ;  siu  li  .is  vr.latiUlv,  solubilitv.  Stc. 

{\\  1  was  told  ihi-  ■>■(  1  r  <l:iy,  li\  :i  ^ica*  Liullioniy  c.ri  e 
lional  inatlers,  that  sciciitc        luil  u  ilislititt  unU  |(4:tu«l  c-r-' 
gminni.ir-teaching.     I  think,  on  the  other  hand,  (hat  v: 
teachers  have  K-cn  rather  slow  to  rccognue  and  intii-a^ 
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l<inicnlv  excellence  in  (he  method  of  laqgiMWMeiidwn.  I  icfer 
(o  ibe  practice  of  waking  the  suUeoU  acqnifiucd  irfdi  the  works 
ofjEmi  writmatdMMfUc9t|W>*iUeBeri«l.  IdmiMliltetoiee 
fi^jr  advaaool  chtMi  oTchenioil  ind  aiber  altuleiits,  in  tdionb 
mA  dMwIwK,  icodinKi  with  auistMice,  some  of  the  more  suiiaUle 
■wmoirtof  sudi  men  «  l>»vy,  Graham,  and  Familay.  I  do  not 
advocate  the  compk-tc  ahamlonmenl  of  text-book*,  but  I  should 
RiJcHce  greatly  if  their  ii»e  a>uld  he  cunsiderably  restricted  and 
MMKllimg  better  »ub«lilu1ed.  I  las  not  this  neglect  uf  the  original 
wriHaC*  of  {real  workers  by  our  tcachcm  somelhinc  to  do  with 
the  tuMcqitcnt  ncglccl  of  rc»eatch  by  so  many  of  their  pupiU  ? 
There  is  of  onirte  this  practical  tlimcuhy  in  the  way  of  what 
I  pio|>of.c — that  uri^inal  memoir*  arc  not  at  present  obtain- 
able  in  a  form  in  which  they  cm  be  put  in  the  han<U  of  whole 
claws  of  xtudcntH.  If  my  Miggcrtion  idiuuld  prove  acceptable 
to  even  a  few  u  icl  c  i  ^  however,  ibat  19  s  difficulty  which  could 
be  vt-ry  i-asily  \utmouritcd. 

(SI  When  any  otic  proposes  10  himself  a  chang<:  ni  lu  .  mode 
f^l  leaching,  unless  his  position  \*,  qiiiti-  exceptional,  he  alway-i 
finds  bim^lf  confronted  by  one  solid  dilTicuUjr,  via  pnblic 
cxamiiuuions  of  one  kind  or  another.  Teachers  at  lint  in* 
apiicd  die  examioen.  Now  they  find  liieimelves  too  olIeA  bclp- 
lew  befow  them.  In  tiie  faee  of  onr  vwwib  ciam»ine  Bond* 
iDdwIdMlC  are  mMirly  powetler*.  The  tfane  aeenu  to  have  come 
when  an  aaaodnlkNi  of  ■eiciKie*teacher«  for  the  improvement  of 
science-teaching  i(  a  real  aeoessity— something  more  or  len  re- 
sembling  the  Anociatioil  for  the  Improvement  of  Geometrical 
l  eaching.  Such  a  body  would  oAco  b«  invahtablc.  It  could, 
by  the  appointment  of  ttMUmltlces,  and  perhaps  by  pecuniary 
help,  promote  such  experiments  a*  I  have  suggested  in  Para- 
graph (4).  to  cases  such  as  the  recent  unfortunate  action  of 
the  War  Office,  it  might  be  expected  to  do  good  work  by  re-  ( 
idncing  individu.-il  by  organiM^I  action.  And  it  could  har  ily 
fail,  !«y  Krtn,;in:;  teachers  .in<l  examiners  into  fon'.irt,  to  doni  icli 
to  mnkr  in  teaching  more  iwissili'         .it  ;.i.--.Lnt. 

My  vartuob  rLi:i.ir!<>!  on  <o  msny  points  have  nece^suidy  tu  n 
brief  and  incciii|ilci< .  I  t  ml  l  n^jt,  in  the  form  of  a  letter,  j;o 
fully '<nf.ft  f^iii  vti.jti-,  .if  ailv.int.n;^,  disadvantage,  and  diflicully. 
I  '-'.aII  Juv.j  ;\ni]i|y  .irt.iini  ii  tlii'  iltject  I  have  hail  in  view  if  I 
have  heljicit  to  draw  uttentton  to  taetc  imuortant  matters. 

W.  A.  Shrnstome 


Do  Ffybir>Piih  Ply  or  Mot? 

I  Have  cros-i  I  iliL  AiliMtit  m  l  Indian  Oceans  many  times 
.wd  at  diAerent  «,cai«nv  i.f  ihe  yo:ir,  bnl  irnHl  my  hst  v..yaf;c-  tu 
Ciloilla  I  WK  unable  to  .>ni« rr  tins  |ucs:i.  in  (i.it itively.  I  <Jr 
days  logclhcr,  aide<l  at  time*  by  a  puwciful  titlJ  gl.s.vs,  I  ii.ivc 
cndcavourvrd  to  cMablish  satisfactorily  whether  these  nimlde  little 
fiah  meii  their  membranous  wings  after  rising  above  the  surface 
of  the  sea  or  not.  An  old  and  valued  friend,  the  late  Charles 
King»ley,  on  his  voyage  to  the  West  Indies,  so  graphically 
pataited  k\  the  pages  of  "  At  l^," eeoardi  hia  opiaion  in  fitvour 
pf  the  tirings  being  employc<l  a*  a  meant  of  propnktoo  through 
the  air  after  the  fish  ipnt  their  more  natural  element,  and  I 
Certainly  inclined  to  the  s.ime  belief,  although,  owiitg  to  the 
"c*«^W»cd"  coodiiion  of  the  Atlantic,  1  fonnit  accurate 
ohvervation  impossible.  In  the  Indian  sea«  the  .>|  peirai 
rarer  intervals,  atxi  limit  correspondingly  the  chances  of  watching 
their  mnvenicnls. 

On  a  bt.ifinj'  nfttmoon  in  May  last,  on  board  the  steamer 
Imii-t,  M)!nt  hnn  lfi-l  niili^  mH  Uic  African  coast  on  the  way  to 
Oviot?,  1  lii  l  ihi-  firsl  .»ud  only  opportunity  I  ever  enjoyed  of 
1  i;itili-.liiii;;  Iw  y.md  >li  |>utc  this  vexed  ijuestion,  wlinli  I  am  not 
aware  ha*  i>u!icrii>  t>t.-i.ii  scHled,  The  »ca  was  perfectly  calm, 
Lovered  here  an  l  thcic  with  .1  ycll  jiv  scum  which  exhaled  :i 
fresh  ufipl«»*fini  sintll  liio  .1  bea*:li  covered  with  sea-weed  .11 
1'->W  ^v.^t■-^.  I' r' im  (ho  v[i.it-dcLk  nlxivc  ;!ie  ciljins,  \vhic!i  wore 
filled  up  in  the  fore-part  ol  tttc  Uup,  1  could  descry  at  Irciiucnt 
ntervau  ihoaU  of  nying-fish  rising  and  apparently  fluttering 
from  50  to  100  yards  before  dipping  again  into  the  mirror-likc 
lUffinx  of  the  oceaa.  Along  with  several  of  the  pamiiiifriii 
tone  of  ihem  provided  with  ficM-clauo—I  vainly  cndcniouiod 
to  make  certain  whether  the  fiih  did  or  did  not  aiake  uie  of 
their  wingi  after  lenving  the  water.  Ojpinia»  were  divided, 
for«  owhig  14  npiA  motion  of  the  liah,  it  was  impouiblc  to 
heepnnyoBeof  them  long  enough  in  the  field  of  vision.  It 
f  cmrred  to  some  of  us  at  length  to  look  over  the  bow*  of  the 
stumer,  and  there  we  saw  a  sight  not  soon  to  be  forgotten. 
The  llyinf(-lish  a|>pe«red  ftei|nciuly  ihootiag  upwards  ia  htige 


nunbera  from  the  bhie  glas^  depth*  directly  facnenlh  w,  Ihe 
shoalf  were  disturbed  v/  the  tmkI's  cutwater,  and  their  every 

movement  plainly  discernible  uddia  under  water  and  from  the 
moment  they  rose  "  winnowing  the  waving  element "  with 
expanded  wings  ard  tad,  bent  on  escaping  the  |>ursuing  craft, 
until  they  dipped  again  into  the  sea  for  shelter  or  to  obtain  freiih 
im]>etus  for  continued  flight.  I  satisfied  myself,  and  so  did  my 
fellow-watchers,  that  after  a  certain  number  of  strokes  with 
win;;;-;  nnd  t.iil — from  twenty  to  thirty,  vriryinj^  with  the  dimen- 
^lutii  if  (he  fish — which  we  repeatedly  counted,  as  they  left  cor- 
rc!.|»onding  impressions  on  the  oily  surface  of  the  water,  thc»e 
appendages  were  not  employed  to  accelerate,  but  merely  to 
sustain,  the  (light  while  the  fish  remains!  in  the  air.  The 
curved  ;nt|'iessif>ns  left  by  the  wings  on  Hi<-  w;i'.ei  ipjiv.ire  l,  .1% 
nearly  I  could  jud,jc,  from  twelve  to  cigliUtn  iiiclica  apart  on 
either  side  of  the  fishes'  course  until  clc.rr  of  the  water.  The 
tad  left  no  perceptible  imprint,  but  could  be  clearly  seen  waving 
from  siile  to  side,  adding  doubtless  considerably  to  the  imptdse. 
After  rising  out  of  the  water  the  wii^s  and  toil  remained  rid);cd, 
but  io  aome  inatnneca  woo  tightly  twiatod  to  {neaerve  the 
equilibrhini.  Oecashmally  n  fish  appneed'  to  km  its  fanhuee  in 
the  hurry  of  escape,  and  toppled  over  in  a  ridiealous  fashion. 

The  yellow  scnn  also  attracted  attention,  tinging  the  ripple  at 
the  bows  a  deep  orange,  I  had  some  of  it  brought  on  board, 
and  a  fellow-passenger  of  an  entomolt^ical  turn  placed  some 
under  a  powerful  microscope,  but  failed  to  determine  the  species 
to  wliieli  It  betoni^.  Ten  year*  .ngo,  near  the  same  place,  I 
observe<l  the  water  assume  a  <lirty  yellow  tinge,  as  though  it  had 
sud<lcnly  'sho.iled,  while  the  same  unpleasant  smell  was  per- 
ceptible. The  di>c«>li  rnti  in  :xn'\  -mcl!  I  frnind  to  be  due  !o  the 
presence  of  vast  qunutnir  .  ,  ,1  .i;inn;il.  nl.i,  .dnut  a  quarter  <if  .111 
tnch  lun^;,  tHrmi-transparcnt,  jointo.1  like  a  cane,  and  about  the 
thiekn.     .,f  .1  .ni.iJI  needle.  ROBUT  W.  S.  MlTCHlLL 

Ganlen  Reach,  Calcutta 


Battbquake  Mrasurements 

I  REGREr  that  Prof.  Ewing  should  take  <o  rt-.i^ch  to  heart  my 
criticisms  of  his  results  of  earthquake  rcgi^tr.iti.in.  I  think  that 
if  we  can  get  a  «iin«;l<-  movement  instead  of  a  double  one  we^^ain 
much  by  halving  lite  err.jrs  of  double  registration,  extra  friction, 
complexity  of  ealcuSalion,  &C.,  all  causes  that  tend  to  increase 
the  .!n|ierfee:i  in  .d  the  results. 

Nen.'ier  dul  I  intend  to  di^sptirttge  «ei.im<>(ogicat  !nvestif»ation"« 
on  l)ie  plain  of  \'edo,  V.  i!  it  doc.  •teni  ti>  me  tli.it  the  first 
iluu  v.i^h  '.tiiily.  ^Me?!  .i^  Prof,  i^vvinf;  ,\nd  .'ther-.  h.rve  iniiiitted, 
shouM  Ik-  in  ,1  1  itility  ^^h:re  the  nnni-:ii;in  oi  ifi>i urging  influ- 
cntui  would  !jc  .i!jk-  li>  couiplicalc  the  results.  In  fact,  we 
should  expect  much  more  progress  in  arithmetic  in  a  child  u  hieh 
commences  by  learning  Io  count  than  in  another  that  is  imiuc- 
diaiely  put  to  ttudy  tnctkiM.  I  should  never  sugcest  that  one 
eanh-ahakeB  locality  should  be  continnously  studiM  more  than 
another  wben  once  we  have  dedded  upon  the  moit  aervieenble 
and  accurate  registering  apparatmb 

Now  as  a  resraent  io  a  coanliy  oontUMMnuly  shaken  by  earth- 
quakes, many  of  which  are  disutraoa,  and  where  investigaton 
arc  few  and  far  between,  wc  want  instruments  that  give  the 
least  complicated  tracings  possible  if  wc  are  to  find  observen 
amongst  inhabitants  of  the  Italian  proviadal  towns.  The  some 
thing  holds  good  to  a  variable  extent  In  Other  countries. 

Again,  hardly  any  one  would  accuse  me  of  cl.iiming  entire 
originality  for  the  principle  in  the  apparatus  described.  For 
example,  every  one  knows  that  the  pen  luhmi  lias  been  uscd  ;is 
a  seismograph  for  centuries  even.  All  th;il  I  el.>im  is  .1  e  in 
hination  of  difTcrent  forms  of  nctu.itini;  and  re[;istei  :ng  ap.jiara- 
wj'di  a  few  novel  introductions,  f.ir  .:  is  ]ir;ie; lea'Jy  impos- 
sible to  ini  ciil,  in  the  true  sense-  uf  tkc  word,  a  new  i  snnn^rsph 
any  more  than  a  new  locomotive. 

Perhaps,  in  my  cuiic's  opinion,  we  have  reached  perfection  in 
seismographic  instruments,  which  it  appears  Ls  not  shared  by 
many  workers,  as  the  continual  new  suggestions  and  modifications 
indioitc^  an  docs  nlso  the  fact  that  throiighout  all  the  observing- 
itatioas  ao  iar  Imtbuled  it  is  rare  to  find  two  provided  wiui 
siadlar  imtmnfMii, 

In  rcgtud  to  Prof.  Bwing's  la^t  para^iaph,  j>cihaps  experience 
will  determine  whether  mv  suggestions  (to  really  lie  outside  the 
sphere  of  practical  seismology. 

In  conclusion  I  shall  be  happy  to  hear  suegestkms  for  any 
improvements  from  others,  for  in  my  own  hnuble  opinion  we  do 
not  yet  possess  «  single  icianqgraph  that  reaches  near  to  perlicc* 
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tioa  \mj  owm  of  ceaiw  indiided).  M  UMt  w«  ntay  atUl  oomider 
Um  instnimcntal  inve$ti|BUw  of  culbqiukes  fiir  Irom  a  tetded 
nutirr,  ami  one  )o  be  aoi*  Iblly  woHtod  out, 
Maplcct  November  10  H.  J.  JOttJOTOM-L&vis 

AoMbd  Flowering 

RiiPKRRts'i:  to  )Y>Hr  article  on  etutumn  flowering  (p.  1  j),  I  nwy 
mention  tli.it  my  tunlcn  primrose  arc  now  flowering  again,  ana 
a  laSurnum  i*  in  tlnwer  in  llie  jjariien  of  iitii?  rtf  the  houses  on 
thi»  rivxi.  I  «a»  in  Pari*  in  Septcmlh  i  iS6i,  and  saw  many 
horsc-cht-stnut>  in  tlower.  Ihe  »uiniiier  ol  iSOl  was  uniT<iin!ly 
wami  .tn'l  Aty  on  the  CwHinait,  thou];h  I  believe  n  >t  in  tin 
BrittUi  Ikiaadi.  J'l^tvH  JuUK  MiKrHY 

J(  Oibone  Paik,  BeHiut,  November  14 

The  Noitbemniosk  Sztieinlty  of  Bniopo 

"A  N'.>R«>..iAN (NATURh.  p.  17)  vivj  that  my  dMCt^ 
lion  of  Kniv-.'  ),ero<li)cn  as  a  low  glaciatctl  tongue  of  lock  W 
harxlly  C'>rrci.  t.  Ah  Norw  egian*  oujjlit  lo,  and  generally  do,  know 
morf  .i)i.jut  their  own  land  than  do  loreigners,  I  will  quote 
Ton<f>vrg,  wli  >.e  "  Norgc "  is  admitted  as  a  hL^;li  :vi'',i.riiy 
bjr  alL  Docnbins  (he  scene  di^|)layed  from  the  edge  of  the 
pedpiee  of  the  Nonb  Cipe,  belays:  "BeoeMh  yon  at  « 
4»l«iKc  of  o>ie-«^h  of  «  mile,  you  tat  llie  Aiw  bm  Kiuvs> 
kjatodde.  xMtk  it  mmitmiabty  the  wmt  nerliem  part  «f 
A'vway,"  The  pictue  ia  his  book  {htm  a  pfaotocraph)  shows 
the  northward  Mtrcinit;|r  of  this  projeclioR  m  •rnhcd  over  by  the 
wmvett  ami  its  iM-</<mMSrpiedpil<Mis,  ai  I  saw  il. 

I  sailed  ronnd  it  twice,  m  uc  than  ten  yean  ago,  halting  in 
fcoot  of  the  Nottii  Cape  for  hair  an  hour,  and  can  only  !>mile  at 
the  attempt  to  claim  the  northward  supremacy  of  Knivs- 
kjamtildeB  a*  a  new  dixovery  or  one  dem.indmg  further 
rcrificarinn.  In  my  oipy  of  Munch's  map  (185?)  it  is  >hown  as 
pr-iji-i tuii;  a  litilf  fiirtlicr  t^orth  than  the  North  Ca])c. 

1 .  .cislt-r^  further  confini\>i  my  statement  omcerning  the  eleva- 
tion of  the  neiiihlmiiring  Arctic  heaiirnnds,  wIiIlIi  "A  Nor- 
»\-gi.iii  "  .ilso  t. intradicl*.  .Svi-clioIlklilM>en,  acconling  to  Tons- 
birg,  i'.  t»cnt\  four  Norsk  feet  higher  than  the  No  ih  1 I 
shoidJ  li.ivc  .ii!.K<l  thil  the  nieasiircment  I  s;3ve  «  .[-,  m  Norsk 
feet.  Mf.i'.urcd  in  l-.ngii'ih  feet,  the  h<:.;li'  .1  Ui  N.  nd  Cape 
i>  1004  liei  ;  that  of  SverholtklublHrn  lo^g  tcct  m  tilge  of 
the  clitf  1  hi-ic  are  atwut  a  dozen  other  headlands  of  similar 
uvogniEudc  Utwcco  North  Ca|M;  and  the  VarangerQorvl. 

W.  Mattiku  Williams 

BfM4ilif  of  Ibo  Qmdruinana 

Hav  e  anj  of  your  re.iders  any  cis(>erietice  of  the  pro^hiclion' 
in  taptivity,  of  a  »<■.  «</  generation  of  any  of  the  >piai!riirii;>na  ? 
At  least  ttttlvr  (iUl  of  aUmt  eighty  s|>ceies  kept  in  the  /oolo-^ital 
('.aniens  ha\e  lued  diirmg  the  l>ast  thirty  years-  the  lemurs 
formui);  a  h>r^;r  proi>orlion — and  the  Kliesiis  more  fre'iuciitly 
than  any  ntliei  ii»<iikey.  1  presxme  ih^t  even  a  /»/•/ ^'enei  i- 
tion  (d  any  i.f  the  anihroiM-i  ls  u  unknown  -  except  pov>jl,ly 
of  iIk-  (jitil'oii  t>).  nic  i||sp>isiiii>n  and  in<iial  character  (in  the 
widi  si  vti>*e)  >(  no  >]H-cies  of  monkey  wtiaiever  approiclu-s  ihni 
of  ihi-  'l.<;  M.iy  not  this  U-  due  !(■  i!ic  al  sente  of  inhetiiame 
(|..  wliii  ^  the  doj;  owes  mi  much)  of  the  gradually  .Kcuroul.itc  1 
culiix  i-Min  of  tbe^  qaaiitics  through  aviociation  tiritb  man? 
The  .I..g  h«%  enioynt  all  these  ailvaniaget.  The  imiokey  can- 
But,  vmnr^  t.. '  li  -  iinpi*s<4tiiiil]r  of  rearing  a  wcceswNi  of  gener* 
titans  in  eiprnKv.  Ihtec  the eifxricbcc uf  youf  reailris,  who 
may  haw  <iiuilu«la  first  genei.«lii>n  of  m<>nk«7«,  p'  tnt  t<-  any 
tmpf*>WBC«>l  «>n  the  parent  %{oiV  in  <li<  osiliit  i  ao.i  ch^naetei  f 
Si»  f  II  IS  1  K  ISC  iK-eo  aide  to  ni  l>;e  in  li%idii,iK  in  pudlic 
Cl>lie.  I  I  'n'-.  (la  nu  ic  mental  )!•'«  I  I  of  tlirse  :innn.il^  1  ini  pu  ii.v.isly 
eu-mis  thai  (ifjny  t>lhcr».  1  >li(ml<l  be  gla  I  1<>  kn.m  wln.iher 
tbi*  opinion  is  •■lurcti  !•>' tttote  wbii  hare  !><  I  m  'le  evteuded 
opiMilunitte*  of  iilvvcmitiwn.  Aat  m  a  iNtct>i^ 

FlysMagi^ots  Feeding  on  Caterpillars 

\  "t  K  n.nr.|^i|i.l.  lit.  I  )r.  I  It.  ii  ivia  ip.  i>  nii4.iken  in 
gnppoon^  ill,  ill,  >  '.I  i  d  from  lii>  l.iii I  lU  .  Iir\  ^.ilis  were  "  liotis« - 
flies,"      lti,-v  1  .  '  .r';;  t,.  mi'    l.imi^    ,'  .:■  :  1 'itri ..  ,  which  Is  ii| 

%rr\  tjn;r  r\:',nl.  ^  .llo['f^^lrl^;  s^^^i.il  li-in  Ireds  of  ^ih-cic>  Hi 
;  alone.  »nd  ail  piol>(il>l)  |Miasuic  in  other  uuccU.  l  ite 
>iy  '*  beluti||{i  10  ibc  mtftamily  AtutfUM,   The  mlsuke 


I*  very  pardonable,  (or  there  is  often  grew  catemaJ  ^naiUtity  :i 
form,  cdour,  and  «iae,  and  it  i>  one  fceqnemly  marie  in  1 

Chrcadaa  Road.  Lewidwm,        Novmbcr  14 


It  might  interest  Dr.  E.  BooaviA  {November  13.  p.  sj 
to  know  that  it  is  not  an  nmiMial  drcamstance  to  limJ  ti.i 
larrs  of  the  bouae-Ji]r  in  1^  itou  of  vm^m 
y.  gtrmaniM  fttOiag  mpon  the  live  bote  of  the  mrm  za^ 
pn]»m  of  the  waspi.  OeeadaaJfy  I  have  &nnd  nem  fai  itr 
!unimer-tine  quite  dewited  by  the  wa«p<i.  all  the  pupe  i*  !>'.< 
celU  having  been  eaten  Ity  the  maggots  of  hoiue-fiie*  awl  vhf 
Ih^tra,  F.  W.  EixtOTT 

Buckhunt  Hill,  Basex,  November  iS 


The  Sunday  Question 

Thk  announcement  that,  "  after  opening  the  Free  Library  ■» 
Sundays  for  (wo  months,  the  Town  Cowndl  liave  resotvcit  *« 
close  it  .again  /«  conuiju  nu  of  tht  imitt  tmmttr  if  tiiitmt,' 

<:m\  to  indicate  that  tlw  Town  c:ouncil  of  Chester  were  a»  ets^ 
111  deciding  to  cUm  the  Library  as  they  had  previomly  bam  is 
(giving  Ihe  Jpeople  of  CheDtcr  an  oi)|>ortunity  of  snemyng  ■  |s9- 
lion  of  their  day  of  rest  in  the  I'ublic  Library,  whete  tboae 
do  not  pos^cHs  libruies  of  their  own  can  obtain  acce^  t^^  iv 
wisdom  of  the  ag^ at  Stored  ia  book*. 

If  the  (acts  are  as  statedi  no  one  can  complain  of  the  an  ; 
of  the  Chester  Town  Council,  though  ioim;  would  have  i<s= 
glad  to  have  seen  a  little  more  patience  with  people  who  tw 
long  have  been  compelle<l  t  >  sjicnd  their  Sundays  when  us: 
home  either  in  the  chiin  h.  the  t)ublic-house,  or  the  »trvet».,  1  ■  « 
whici'.  ni.i)  li  uuiiile  !  «;th  .i  lvMnlagc  and  profit  t<y  free  .»' 
intelligent  men  and  women  ;  but  when  men  are  drtvea  to  mx 
of  these  places,  what  dMuM  be  a  Ucmby  boconwa  i»  too  mm 
c.ase>  a  curve. 

However,  a.s  I  have  said,  wc  h.ivt-  tii>  lii^Iil  '1  (  >  jiilain  o(  :n: 
Town  Couilc-il  of  Chester  cluiiiig  the  I'ublic  Lujrar)  on  Suryl  ? 
if  there  is  no  i  iii^  I.  r.ible  number  of  the  pe«)ple  of  the  t*^; 
desiroiii  of  usiii(4  iisc  institution  on  that  day.  In  c»»Ui-- 
comniujDities  rc]>resentaiive  aatfaoritiei  Mich  astoWB  oonadbtf- 
parliaments  aie  oaJy  )u»iiAed  itt  spending^  pufclie  moBcy  on  - 
stitutioBs  when  at  least  a  cjuridcnne  icetion  of  the  eiNiijant:* 
desires  it. 

The  Sunday  Society  bases  it»  claim  for  the  Sunday  open-- 
of  the  Ilriti^h  Mu-ieum,  the  South  Kensington  M<is.cntii. 
Natural  1 1  jstory  \lu\eum,  the  National  ( iallery,  and  the  Ite 'i':^ 
Green  Museum  on  the  asccrtaine<l  fact  that  very  lar^e         ■  " 
of  the  comiiuinity  do  deiirc  to  visit  thcin  on  Sundays,  and  1 
be  replied  that  there  arc  more  people  who  have  mt  s^icd  dem- 
and therefore  these  inslitulions  should  l>e  cIo>-ed,  I  an-iwe  i' 
thai  .argument  would  close  the  whole  of  them  on  oery  .bv 
the  week,  for  n  1  one  will  f  <r  ;»  moment  cotitetvf  that  *  xiM,^  '■ 
of  the  people  of  the  ICr,.  I  Ki:i.;dom  have  visited,  or  can  ;•  . 
»iidy  visit,  these  natioaal  enliibitions  of  the  wonders  0/  r- 
univeiNo  and  what  we  call  its  liiglie^l  product — man. 

I!ui  the  benelit  of  these  instiuitioiis  js  not  confined  to  ih 
who  actually  vi»it  them.     The  sermon  of  the  I'nritan  divine  - 
the  teeuire  at  the  mechanic's  institute  .ire  alike  indebted  i"  ■  - 
british  .Museum  and  the  other  institutions  naiiml. 

Let  the  tru^teo  of  the  British  .Museum  follow  the  cKam|>k 
the  Town  Council  of  Che  ter  nod  opentlie  Mnsenin  on  Sanitor- 
for  ttiiro  moQihs,  and  the  (jucstion,  so  far  as  ihe  Simday  StKte ' 
is  concerned,  will  be  aetlkd  foe  ever,   I  srill  ventare  to      t) . 
after  such  an  experiment  the  Rillish  Mineam  sronM  never 
1h:  closed  00  Sunday and  with  such  an  example  in  the  ca'" 
of  the  metropolis,  no  Sunday  Society  would  be  longer  need^i  ■ 
a  Ivo  ale  the  openin'j  of  museums,  .art  galleries  liknarica*  as^ 
gardens  on  Huodays. 

The  statement  that  at  Keswick  the  "  Sunday  o|>criinc  ctj*'-: 
mcnl  had  been  tried  and  ab.and<incsl "  is  tnie,  but  it  M>ot\h'  i» 
expl.iined  that  the  Ijbrary  at  Keswick  is  not  a  puMic  inHttui? 
in  the  sen^e  ol  t«ei[ig  >iip|iortcd  by  rat'S  and  ta^es,  arid  i->  > 
the  s<ile  control  of  the  vie:o  <if  llir  paush.     Il  w.lt  the  late  •  .  C 
wh.i  closed  (he  Library  on  Sin«d.iys,  and  1  have  the  plra.u'^ 
ann  iuin^og  the  f;ul  that  the  .s»und-iy  closing  expeiiinent  hj.s  f-.  ; 
tiuiland  ;ilandoned.     I  he  |>res<:nl  vk  ir,  the  Kev.  I.  N.  !!  >■,- 
did  001  d<:i.ule  w  do  thin  unltis  iwa  authority,  but  he  om*/.^ 
a  i}>eci«l  meettt^  of  the  Cummittce  to  coniider  the  qoot;- 


Digitized  by  Google 


Nw,  20,  1884] 


NATURE 


•then  k  was  dcci'JoJ  to  again  open  the  Library,  during  the 
WiUcrMHOBt  on  Sundays.       Makk  H.  JlDae, 

Hooomy  Sccvetanr  of  the  Saiiilkjr  ijoctcty 
%t  Paik  Pfawe  Vinu,  IMdJBfMD,  W.,  No««mtacr  17 


A  Pugaacioua  Frog 

A  SHORT  lime  fa«ck«  aboiiit  <  o'<Aidt  i<i  tbe  evening,  jiut  as  it 
was  getting  dsffc,  hearing  « iqiic«kil«iM>iie  below  veranda, 
I  got  up  to  lack>  and  «««  a  moai  aimu ing  liglit.  -m.  a  fight 
bctwecs  a  Gng  and  a  bat.  The  latter  wm  evidently  gettinf>  the 
mm  of  It,  bat  at  last  neaeedcd  insetting  away  for  a  time  tiom 
ilaeiqiaaent  ;  the  frog  again  a(i.ickc<l  it,  but  this  time  ht  was 
gfadlocry  "(luits,"  as  the  bat  lurocil  on  bim  and  beat  him  ofi^ 
afterwards  managing  to  hide  somewhere  no  that  we  could  nut 
find  it  ;  the  frog,  however,  wx->  »orrly  bitten  aliowt  the  no>r,  and 
was  in  a  sad  plight.  I  do  not  know  li'^w  the  bat  could  have  been 
on  tbe  gTiMind,  but  it  hail  probably  f  illiti  fro:n  il«  nest  durit^ 
Ih*  day,  and  was  waiting  for  tbe  evcninL;.  wh.-n  the  fr.i^  espied 
and  attacked  it  with  the  bef  te^aicnUonc  \  1 .  s  1 1 

Kkwin  H.  Evans 

Maigapala,  Soemedaag^  Jam*  Octolier  13 


A  niSEASE-UERM  MYTH 

\\7  E  are  indebted  to  a  correspondent  for  the  following 
'  '     curious  note  ftoin       :  - 

YoH  may  have  seen  Wilfred  Powell'a  "Wanderings  in 
a  Wild  Countr>- ;  nr.  Three  Yean  among  the  Cannibals 
of  New  Britain.''  If  vou  have  Hot  aeen  it,  pny  aend  for 
it,  for,  though  falling  far  short  of  what  it  ougfat  to  be,  it  is 
not  witboui  interest.  At  )>.  167  he  telb  «  story  of  native 
magic  which  remintls  me  of  something  I  nave  read 
before. 

A  native  doctor  tieing  called  in  to  a  patient  "lookiiig 
wretchedly  ill,"  performs  a  little  "  devif-devil "  business, 
and  then  blows  some  btinrt  lime  frtim  the  hollow  of  his 
hand  ag.tmst  the  patient's  stomach  ;  "  then  he  began  to 
scratch  the  man's  navel  with  one  linger,"  gradually  ■a\>- 
proaching  his  mouth  to  the  fellow's  stomach,  and  drawing 
in  his  breath.  Presently  he  places  his  mouth  close  to 
the  man's  n;ivrl,  (Ir.nw  l^ack  sutUlcnU  ,  rcti  lics  \  li >lciiil\ , 

and  throw  j  up  .1  'Aorin.    This  the  uoithy  lincvjr  dtie!) 

twice. 

Powell  says,  "  I  lookcil  .it  the  worm-.  ihc>'  were  unlike 
a>i\ I rii;    J  (,,-,•(  !■./]■>,■,  .\n<\  .i|i|jc.irftl  .is  if  they 

ccrtrtmly  mi^lu  have  come  tVnm  .1  man'^ 

Now  see  Bates  on  the  Am  izi'ii-,  c.ij)  iv  :  -''  This  ific 
illness)  the  Vrsxf  \  prrtrnH'-  :i>  cvti.u  1.  lie  blr.ws  mi  ilic  se.it 
of  pain    thr  sim.kc  irniii  .1  l,\rL'(-  ■  i^.ir.  ,  .  ani!  ihrii  -.in  ks 

the  place,  drawing  from  his  mouth,  when  he  has  finished, 
what  he  pretends  to  be  a  worm.  .  .  .  Senhor  John  con- 
iriveri  to  get  possession  of  the  supposed  worm  after  the 
tr.ck  as  performed  in  our  presence,  and  it  turned  ont  to 
be  a  iong  wkU<  air  root  <if  some  plant  "  ! ! 

WItfrciI  Powell  should  have  got  that  worm  or  another 
•pecimen,  even  if  he  had  been  compelled,  in  tbe  interests 
or  science,  to  explofe  the  patient^s  stomach  with  a 
piclcaxc; 

Wben  Macdonald,  of  the  old  surve^mig^hip  Herald, 
was  in  these  waters^  he  was  daily  sc<irching  for  a  specimen 
of  the  pearly  Nautilus  (A*,  pampiiiui),  which  is  pretty 
oomtnon  here.  One  day  upon  the  reef  at  Nasamasovti 
he  met  a  Fijian  coming  out  of  his  canoe  in  which  he  had 
been  fisbitlf.  He  showed  him  the  picture  of  a  Nautilus, 
which  tbe  man  recognised  at  once,  and,  in  reply  to  a  I 
question  put  through  an  interpreter,  said  he  liaid  just  ' 
e.nten  one  Macdonald  got  into  a  great  rage  at  the  loss 
of  siich  a  treasure,  hut  suddenly  checking  his  excitement 
;»nd  glancing  ntpidly  over  the  native,  he  said  to  the  inter- 
pi  i-tt-r.  '•  ( )u'.<:k,  nsk  him  huw  Imii;  )t  is  smcc  he  .iti;  w.'" 

liiit  Uicrt;  w.is  •^otnethini;  in  (lie  c)  i:  iiinl  ihf  luno  of  rbe  I 
<lr»ctor's  viiii.e  th.it  •^n  --i.iiilfil  ihc;  ^^ctitic  <  InM  of  N.iiurc 
tlxaty  before  the  interpreter  could  open  his  mouth,  he  had  i 


taken  to  his  heels  and  put  half  a  mile  of  reef  between 
himself  and  the  man  of  science. 

What  awful  thought  passed  through  Macdonald's  mind 
has  not  been  left  on  record. 


THE  BUDDHIST  THEORY  OF  EVOLUTION 

'pHE  theory  of  evolution  held  by  adepts  in  Buddhism 
is  the  outcome  of  the  researches  of  .in  immense  suc- 
cession of  investigators,  l>clieved  to  be  qu.iliiitil  for  their 
task  by  the  possession  of  spiritual  f:i(  ultu-s  .Tnd  percep- 
tions of  a  higher  order  than  those  l>clon^,iii>j  to  ordinary 
hum.Tiiity.  in  the  course  of  agci  the  block  of  knowledge 
thus  11.  cumulated  concerning  the  origin  of  the  world  and 
of  ni.m  .THil  the  ultim.itc  dcstinir-,  of  our  race,  checked 
uikI  ex.iitiLiifd  at  every  point,  \etilinl  1:1  .ill  directions, 
.ind  const.intiy  under  examinalinr.  throu„dioLit,  li.is  come 
to  be  looked  on  as  the  .ibsoluie  tniih  concerning  the 
evolution,  p.ist  .ind  t-i  come,  of  m.in  .iml  the  planets  he  is 
destined  to  mli.ibit.  1  he  miiiatcd  members  or  "  adepts " 
of  the  ii'iddhist  (  lilt  cliim  to  have  attained,  through 
nitcn^c  self  nlisorpiion,  a  knowledge  of  physical  laws  of 
.N.T.iire  not  \  ei  understood  by  Western  science,  investil^ 
them  witli  extraordinary  powers  known  as  spiritualistic, 
such  as  clairvoyance  and  the  disint^ration  and  recon- 
struction of  matter  by  a  simple  effort  of  wiiL  They  claim 
in  fact  to  be  in  possession  of  potential  (acuities  which  will 
only  be  generally  developed  in  liiture  stages  of  evolution. 
This  religion,  wnich  is  wholly  unaggressive  and  seeks  no 
converts,  attracts  many  on  account  of  its  claims  to  be  in 
accord  with  all  established  scientific  fact,  and  by  its  incor- 
poration of  so  patent  a  truth  as  the  doctrine  of  evohitioa 
as  an  intmal  part  of  its  svstem. 

A  briet  exammation  or  these  claims,  and  a  glance  at 
the  past  and  iiitnre  of  man's  evoilation  as  thus  ehbonted, 
can  hardly  M  to  be  of  interest,  if  it  foils  to  cany 
convictitm. 

It  is  impossible,  and  unnecessary,  to  attempt  to  follow 
briefly  the  mystic  subtleties  of  Iwlicf  that  have  fascinated 
the  Oriental  mind,  and  been  to  it  for  ages  what  the  pur- 
suit of  practical  science  has  been  to  Western  nations. 
Shortly  stated,  the  Buddhist  di\-idcs  lh<-  h  iir.  ui  entity 
into  seven  principles,  the  higher  of  which  h.ue  nut  yet 
rc.irhcd  their  fill!  (ie\ elopmeni.  The  first  three  are  of  the 
earth,  .in<i  done  uiih  at  di  aih  These  arc  (i)  ihc  body  ;  (2) 
vitalit\  .  or  the  life  )>r.nci|ilc.  an  indestructible  fVirce  which 
aHai  I'.es  it'-e!!"  to  otlici  object-,  after  the  decoin[K>--iiion  of 
the  Ijndy  ;  ihe  .islral  bodv.  "  an  ethereal  duplic.itc  of 
the  ph\siral  hndy.'  which  tan  tinder  ccrlain  circmn- 
stanccs  hccnme  disembodied  and  visible  a-  a  uliost  ;  i ^\ 
Ihc  animal  soul,  or  scat  of  all  animal  desires ;  (5 1  the  human 
soul.  The  other  two  can  be  passed  over,  as  they  arc  still 
in  embryo,  and  belong  to  a  wholly  superior  and  future 
condition  of  existence.  The  fifth  and,  later  on,  the  sixth 
principles  make  up  a  man's  continuous  individuality 
through  successive  incarnations. 

The  solar  system  consists  of  seven  planetary  chains. 
Tbe  one  with  which  man  is  concerned  consists  of  seven 
planets,  through  each  of  which  he  has  to  pass  seven  times 
in  onicr  to  accomplish  his  evolution.  These  are  the 
Earth,  Mars,  which  is  in  a  state  of  entire  obscuration  or 
rest  as  regards  die  Iramen  life-wave,  Mercur>',  just  be- 
ginning to  prepare  lor  ks  ne»t  haman  period,  and  four 
other  planets  which  are  composed  of  an  order  of  matter 
too  ethereal  for  telescopes  to  uke  cognisance  of.  Tbe 
system  of  worlds  i«  compared  to  a  system  of  towers 
standing  on  a  plain,  each  of  many  stories,  man's  progress 
being  a  spiral  round  and  round  the  series,  passing  through 
each  toucr  ns  it  ;iL;.i;n  conies  iriuiid  to  it.  at  a  higher 
spiritnal  IcM-l  than  before.  Ihc  iiupvils.c  trj  the  new 
evolution  of  higher  f  inis  is  given  by  nishes,  not  a 
continn.ii  (low,  of  spiritual  monads  coming  round  the 
cycle  111  a  si.itc  (it  for  the  inhabitation  of  new  forms, 
and  those  which  for  miileniums  have  gone  on  merely 
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repeating  themselves  then  sUrt  afresh  into  grouth,  and  rise 
rapidly,  through  intermediate,  to  the  higher  forms.  The 
ipiral  character  of  the  progress,  and  the  fact  that  the  tide 
of  hfe  passes  from  planet  to  planet  in  gushes,  accounts 
for  the  gaps  in  the  various  kingdoms  of  Nature.  Each 
time  a  spintual  monad  arrives  on  a  planet  it  has  a  com- 
plicated process  of  evolution  to  perform.  It  is  many 
times  incarnated  before  it  passes  onward,  and  man  has 
many  incarnations  in  each  great  race,  the  normal  sum 
being  not  far  short  of  800,  with  an  interval  of  at  least  1 500 
years  bet  ween  each,  spent  in  the  "world  of  effects,  or  heaven 
of  ordinar)-  theology."  In  the  first  planeUry  round  man 
inhabited  an  immense  but  looselv  organiswi  body,  and 
could  not  be  called  intellectual.  In  the  second  he 
becomes  of  firmer  body,  whilst  in  the  third  he  is  rather 
in  form  of  a  giant  ape  than  true  man,  yet  of  concrete 
body  and  advanced  intelligence.  In  the  fourth,  the  pre- 
sent round,  his  intellect  becomes  fully  developed,  and  he 
achieves  enormous  progress.  We  now  approach  the 
transcendental  mysterj  of  mysteries,  our  future  devclop- 
nienL  The  fifth  round  will  lie  occupied  with  a  struggle  be- 
tween physical  intellect  and  spirituality.  In  the  sixth  round 
a  state  of  perfection  of  body  and  soul  will  be  attained 
which  can  hardly  even  be  imagined ;  while  as  to  the  seventh 
round  the  occult  teachers  themselves  are  solcmnlv  silent. 
It  l>cing  altogether  too  God-like  for  realisation.  At  the 
end  of  each  planetary  round  an  intercyclic  period  of  ex- 
traordinary exaltation  must  be  undergone.  It  is  by  pro- 
of  occult  training  that  adepts  project  themselves 
precociously  into  the  fifth  round,  or  possess  themselves  of 
the  attributes  of  fifth-round  men,  so  as  to  be  able  to  | 
explore  the  mysteries  of  Nature  and  of  other  states  of 
existence,  and  to  assimilate  knowledge  by  clainoyance 
independently  of  obser^■ation. 

We  now  exist  in  thcfifth  race  of  the  fourth  round.  The  first 
and  second  races  developed  no  civilisation,  but  the  third 
and  fourth  did  do  so  several  millions  of  years  ago,  though 
no  traces  of  such  now  exist.    The  periods  of  the  great 
r'K/t  races  are  divided  by  vast  convulsions  or  geological 
(.lianges,  which  cut  them  off  at  the  appointed  time,  leaving 
only  a  few  survivors  behind,  who  rapidly  relapse  into  bar- 
baritm.    The  founh  race  lived  on  "Atlantis,"  and  reached 
Its  ap**};**  in  "the  Kocenc  Age,"  when  this  great  con- 
Uhcnt  showed  the  first  symptoms  of  sinking,  a  process 
that      upied  it  down  to  11,446  years  ago,  when  its  last 
Foysidonis,  went  down  with  a  crash.  "Leinuria" 
Mat  drowne<i  with  it'i  high  civilisation  and  gods  about 
7'>3/Xrt  year*  earlier  than  Atlantis,  or  just  before  the  early 
pjn  of  the  K'/cene  Age,  the  relics  of  its  third-race  in- 
li.ibiianls  exiNfing  in  some  of  the  Aat-headed  aborigines  of 
Auvlralia.    The  true  Chinaman  is  interesting  as  a  relic  of 
ilie  fwrth  ra'.e  The  civilisations  of  the  ante-Glacial  period 
were  »ijjienor  to  those  of  Greece  and  Rome,  or  the 
I  .KyfHian,  whi' h  was  in  its  decadence  12,000  years  ago. 
J  lie  uninhabited  Arctic  regions  will  prove  not  only  to 
li.»ve  r/ijoyed  a  tropical  climate,  but  were  likewise  the 
of  one  of  the  most  ancient  civilisatitms  of  the  fourth 
t4>r    Atlantis  Ijclonged  to  the  Miocene  times,  and  the 
»«ia/ 1^*111  which  destroyed  it  came  at  the  appointed  time, 
••  ,Mitttt\%it  it  would  be  impossible  for  the  best  seer  to 
« «|/.il4ir  (he  eturf  hour  and  year  when  such  cataclysms 
^,K*t          •mail  have  to  occur."    The  relics  of  these 
X„»^t  > .  .iliaationt  are  hidden  in  strata  which  have  never 
gA^.U^f  ally-  explored,  deep  in  the  unfathomed  ocean 

/  ,  ....y^tBM  nm  of  Ihe  Buddhist  creed  is  the  belief 
^  .a  .  *..,.inum  of  periods  of  repose  with  periods  of 
^^„. ..,    / .  MNM  tlMM  every  twenty-four  hours,  and 

 ^  -Mtfl*  •Bd  revives  with  the  seasons,  so  rest 

mA  hkamafion.     The  tide-wave  of 
a^04  M  ut  *»rh  of  the  seven  planets  seven 
..A  <i*  Mven  races  and  ebbs  away 

'   '•  •  '      0^0  ntf^  ptriod  of  our  planctar)  chain 
.■  ■/in  mm  m  round  of  humanity  is 


perfected.    At  an  incalculably  remote  period  the  whok 
of  the  seven  planetary  chains  of  our  solar  system  vu 
pass  into  a  period  of  rest,  and  finally  the  whole  univtr* 
itself  will  have  its  great  cosmic  night.     After  the  let; 
night  of  a  planetarj-  chain  the  animal  and  vegetable  »on: 
resume  their  arrested  activity,  but  when  the  time  arr»t) 
for  all  the  planetar)-  cliains  of  our  system  to  pass  i;^ 
their  night,  each  planet,  as  the  seventh-round  man  (]-jr> 
it,  is  annihilated  instead  of  merely  becoming  invisibx 
and  there  is  an  outflow  from  everj-  kingdom  of  as  entu*. 
These  will  rest  in  lethargic  sleep  in  space  until  bnn.:: 
into  life  again  at  the  next  solar  period,  and  will  then 
the  soul  of  the  future  globe.    We  have  cver>-  indict  : 
that  at  this  \ery  moment  such  a  solar  night  is  iX^ : 
place,  while  there  are  two  minor  ones  ending  !Mimc«i>T: 
At  the  beginning  of  the  next  solar  day  penod  the  hithr- 
subjective  elements  of  the  material  worlds,  now  sca:;^^. 
in  cosmic  dust,  will  form  into  primordial  ripples  ci  > 
and,  separating  into  differentiating  centres  of  aa  . 
coinbme  in  a  graduated  scale  of  seven  stages  of  eTola;> 
Every  orb  will  pass  through  seven  stages  of  dcnsii\,  i_- 
its  solidification  and  desiccation  at  last  reach  a  1  • 
when  it  becomes  a  relaxed  conglomerate,  and  its  • 
stituent  niasses  cease  to  obey  the  laws  of  cohesion 
hold  them  together. 

Evolution  takes  its  rise  in  the  atomic  polarity  wb 
motion  engenders.  In  cosmogony  the  active  and  pi»j  • 
forces  correspond  to  ilie  male  and  female  principles.  T:- 
attribute  of  the  universal  spiritual  principle  is  to  euoi- 
and  shed,  of  the  material  principle  to  gather  and  fr  - 
date.  'Oiese  l>ecome  consi  iousness  and  life  when  brv  1." 
together.  Our  planet,  like  an  iceberg,  is  n»erel>  a  - 
of  being  for  a  given  time,  and  its  present  appear.v  • 
geological  and  anthropological,  is  but  transitory  and  > 
pass  away. 

Such  are  the  beliefs  and  doctrines  concerning  e\'oIu;.' : 
held  by  theOriental  scholar,  who  holds  in  pity  the  bcnigks 
ignorance  of  Western  so-called  science.    The  book  fr  " 
which  they  are  gathered  is  sober  earnest,  and  I  i-i 
asked  whether  the  Duddhist  ideas  on  evolution  are  - 
accord  with  the  discoveries  of  science.    The  men  sast 
ment  of  the  belief,  shorn  of  its  mysticism,  1^  a  sudvc  tr 
answer.    The  importance  attached  to  the  numera.'  ' 
seems  puerile,  and  its  reason  is  not  easy  to  disco\cr  .  1:  ■- 
claimed  that  the  colours  of  the  spectrum  and  the  no«»  .« 
the  musical  scale  are  seven,  and  that  there  are  ses  cnbti 
doms  in  Nature.    There  is  one  seeming  scicntihc  t*". 
however,  which,  though  it  has  escaped  the  "  adef*^ 
favours  so  fai  the  belief  in  evolution  by  gushes,  and  is  * . 
unexplained.    The  first  appearance  of  manv  forms  ot  L» 
on  our  planet,  it  is  well  known,  is  ver\'  sudden.    All  '-k 
groups  of  Mollusca,  and  especially  in  the  case  of  .\r 
monites,  appear  at  once  fully  developed  and  in  grct 
variety  of  species,  and  never  develop  into  anything  higl'< 
So  with  the  Kchinodermata,  the  Crustacea,  In&ecta, 
different  orders  of  fishes,  many  orders  of  reptiles,  mi" 
supials,  ferns,  and  dicotyledons.    All  these  seem  10  h*-t 
l>een  evolutionised  in  a  \ery  sudden  manner,  and  as  ir 
afford  no  grounds  for  controverting  the  Duddhist  belr  I 
that  they  arc  well  developed  arrivals  from  other  ploitea.  1 

J.  Starkif.  GARI>Nr>  I 


threatened 


T/fE  RAIXh'AI.!.  OF  1884 

TH  E  water  famine  with  whic** towns  of  Mane 
and  Bradford  have 
served  to  draw  public  at* 
fall  of  the  present  year  ' 
the  extent  of  the  defic 
best  inuwiecUyi  real  1  set 
subS^  *«(mi)rf  ti. 

Me  show: 


Go 


57 


in  various  parts  of  the  I'nitcd  Kingdom,  the  excess  or 
deficit  of  ram  which  has  occurred  dunnj;  the  first,  second, 
and  third  quarters  of  the  present  year,  and  also  similar 
values  for  the  inontli  of  October.  In  the  last  column  we 
have  the  number  of  months  in  which  the  rainfall  has  been 
less  than  the  average.  It  must,  however,  be  explained 
that  these  numl>ers  do  not  necessarily  signify  consecutive 
months.  The  values  in  the  table  have  been  compiled 
ffom  the  Monthly  and  Weekly  Weather  Reports  issued 
the  Meteorological  Oflic^  and  the  avenfes  employed 
have  been  Uioae  lor  the  fifteen  yean  1866  to  i88a 
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An  examination  of  the  first  colunm  shows  tliat  during 
the  first  quarter  of  the  \  car  there  was  a  deficiency  of  rain 
over  the  midland  and  Siiutb-c.istern  counties  of  England, 
but  an  evce>-.  in  all  other  parts  of  the  kingdom.  The 
deficiency  w.is  most  cle.irly  in.irkcd  in  London  and  its 
immediate  iieighl>ourhood,  where  the  total  fall  was  from 
2S  to  30  per  cent,  less  than  the  avera^'c.  The  excess  was 
greatest  in  the  north-west  of  Kn^'land  and  north  of  Ire- 
land ;  in  most  parts  of  these  districts  the  aggregate  was 
from  30  to  40  per  cent,  more  than  the  average,  but  at 
Kl.ickpool  ii  was  as  much  as  41  per  cent.  more. 

riic  tigurcs  in  the  next  column  show  that  during  die 
second  quarter  of  the  year  the  weather  became  much 
drier,  and  in  fact  a  deficiency  of  rain  was  recorded  over 
ibc  entire  kingdom.  With  the  exception  of  Marlborough, 
where  the  falling  off  amounted  to  only  9  per  cent,  and 
Hereford  and  Londonderry',  where  it  was  respeaively  19 
and  16  per  cent.,  the  deAciency  \-aried  between  22  and  54 
per  cent.»  the  lower  value  being  recorded  at  Cirencester 
uid  the  higher  at  York.  Upon  the  iritole  it  appears  that 
the  driest  weather  was  experienced  in  Scotland,  the  north 
md  north-west  of  England,  and  the  neighbourhood  of 


Prom  the  figures  in  the  third  column  it  would  appear 
hat  a  very-  similar  State  of  affairs  prevailed  in  the  July  to 
r  quarter.    With  the  exception  of  Lcith  and 
'"^re_ there  was  a  trifling  excess,  every  station 
had  a  deficiency  of  rain,  the  districts 
I    m  *^  bein^  the  western  and  southern 

'•e  east  of  Ireland.    In  the  catch- 
1^  ^  Ve  northern  towns  derive  their 

'  ■  ^  'Hit  SO  Strongly  marked  as  in 


other  parts  of  the  kingdom,  and  the  serious  state  of 
affairs  which  prevailed  during  iJciober  must  therefore  be 
set  down  to  a  long  continued  rather  than  an  exceptionally 
severe  spell  of  dry  weather. 

The  ngures  for  the  month  of  October,  given  in  the 
fourth  column,  show  that  the  fall  of  rain  was  then  abm»^ 
mally  small.  .\t  Londonderry,  it  is  true,  there  was  a 
slight  excess,  and  at  .Aberdeen  the  deficit  was  not  par- 
ticularly striking,  but  in  other  parts  of  the  country  the 
falling  off  was  very  considerable.  At  many  of  the  English 
stations  the  total  for  the  month  was  only  ooe-thiid  of  the 
average,  while  at  Dublin  It  did  not  aouNint  to  u  much  at 
ooe-foorth.  The  places  least  aftcted  were  Stonyfaurst, 
Ldoester,  and  Ounbridge^  wtars  the  amount  was  iroin 
29  to  39  per  cent,  less  than  the  avenge. 

The  general  result  of  all  these  facts,  as  given  in  the 
fifth  column,  shows  that,  with  the  exception  of  London- 
derr>-,  the  ramfall  of  the  past  ten  months  has  been  less 
than  the  a'. cr.iiM-  in  all  parts  of  the  kingdom.  At  Black- 
pool, Leitli,  and  Glasgow  the  deficiency  has  not  Ixen 
particul.irl y  ti  iii  irkable,  but  elsewhere,  and  especially  in 
London  and  tla  home  rnimtics  gcncralU,  it  has  been 
very  great.  A:  ' '\h >:  i.  ;i ii't  uso  in  London,  the  aggre- 
gate fall  for  the  ptruui  lia>  been  only  about  two-thirds  of 
the  average  ;  and  there  is  consequently  no  reason  to 
doubt  that,  unless  the  weather  of  the  remaining;  tew 
weeks  of  1884  undergoes  a  very  sudden  ami  iler  :iied 
change,  the  total  for  the  year  will  be  unusualiy  small. 
Up  to  the  present  time  (November  18)  the  rainfall  for 
No\eniber  has  onl>  amounted  to  one-third  of  the  average 
for  the  whole  month. 

The  last  column  in  the  table  gives  the  number  of 
months  during  which  the  amount  of  rain  has  been  in 
defect  of  the  average.  At  Manchester,  Leicester,  and 
Dublin  there  have  been  eight  such  periods,  and  at  Cam* 
bridge  nine  ;  while  at  Oxford,  and  also  in  I^ndon,  every 
month  has  shown  a  deficiency. 

In  endeavouring  to  compare  the  above  figures  with 
those  for  previous  years,  the  meteorologist  is  met  at  the 
outset  by  a  very  familiar  difficulty,  namely  that  of  finding 
reliable  information  for  any  very-  long  period.  As  regards 
London,  however,  some  x  aluaUe  statistics  are  to  hand  in 
the  rain&n  diagram  prepared  some  years  ago  by  Mr. 
Geoige  Dini^  F.R.Met.Soc.  This  diagnun,  whidi  i^ves 
the  mondily  and  annual  fall  of  rain  in  the  London  district 
during  the  sixtv  years  1813  to  1872,  was  compiled  with 
great  care  ana  precision  partly  from  Luke  Howard'is 
observations,  partly  from  the  Cobham  jontnals,  and  to  a 
large  extent  (irom  information  published  or  supplied 
by  Mr.  Symons.  By  completing  the  statistics  up  to 
the  present  time,  we  get  a  long  and  very  valuable  series 
of  return.-.,  and  arc  also  .ibh-  to  ob:.iin  .\  rrally  y^oud  and 
reliable  aver.igc.    In  the  following  i.iblc  arc  sliovva  the 
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tiital  atnmiuts  of  rain  in  London  during  some  of  the  driest  of 
the  past  seventy  one  \cars,  toj;clher  with  the  percentage 
difference  from  an  average  based  on  the  seventy  years' 
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— _  '^^z.    '.-  5<r'caing  the  years,  those 

?«— : -ri?!.  ^  »2  ;3  the  a^^eg.tto  f  ill  of  r.iin 
H_  c  it      r«r         !css  than  the  average.  The 
-  --■  1-;  tiu  and  ditfcrcnce  from  the 

•    •—■r  rrv:       n^.orris  tn  each  of  these  years, 
r-  ;  » '-I  be  found  the  numbier  of 

:t:.-^  :  -      wi.     tae  ramfail  has  been  deficient, 
it:  tw»  colsnos  it  appears  that  the  years 

131  ;  zAjm.  die  d  >t;  notion  of  being  the  driest  of 
lL  as  txa.  a"  %  bcsag  i>nly  17  3  inches  and  t7*4  inches 
-fece-.^-r.:.  TT  percent,  less  than  the  aver.ipe.  Next 
me»  wrSi  a  total  £ill  of  177  inches  and  a  deficit 
as  17  2^  ^  cent.   As  ftgards  the  period  of  teo 

■^-.I'-i^  li>:  p-»e:^:  rear  has  been  drier  than  any  of  the 
pax  ar«ec-.>-:*t.  b(tf  io  the  year  1847  the  rainfall  was 
iifti.-.,  as  Cirizzest.  in  dhe  case  «f  the  other  dr^-  years  the 
a;:^.:i;:e  fa~  fx  the  lea  months  was  atkast  .m  iivJi  innre 
tik2  ^  C:t2«r  1*47  Of  i8^4«*nd  in  the  year*  14:32  and 
was  threeia^bes more.  Oo compahog the retuma 
f  K-  ih-  pist  seventy -one  >  ears,  one  more  Striking  fact  is 
br  -.-f.  <  Kit  of  the  whole  series  dune  has  been 

--,«  li,  o.T  on  which  the  deficiency  of  rain  has 
C-^.t."--Tl  tnr  >;  .h  a  greater  number  of  mon:))^  li.ui  it  h.is 
th-s  •.  c^r.  Th.5  lon  »  period  of  droug^ht  coninicnceLl  in 
N  j>^r  i>46  and  continued  until  N"  neinijt  r  1  -i^;,  ;iml 
thf'f:  *  err  conseusictiUy  no  fewer  than  tliiricen  t  on-.ci:utl\c 
rr:  r.:-^  fi^r.ng  which  tile  nunfiUI  in  London  w  is  IkIow 
the  avtrji^e.  FRtUK.  J.  Hkodik 


ASClhST  ClH.\ESh  GFOGRAPHY 

\^  ^>T  li)n-  iince  the  Chinese  Ambassador  to  England, 
*  '  in  rhc  co  irseof  a  remarkable  speech  at  F'olkestone, 
twitted  European  scholars  with  the  labours  which  they 
freely  bestowed  on  the  >tudy  of  extinct  nations  and  races, 
while  the  still  existing  civilisation  of  China,  hardly  infe- 
rior in  antiquity  to  that  of  any  other  race,  rcrcivcd  but 
scant  attention.  Whether  the  charge  is  wi  ll  fojtuled  or  , 
not  we  cannot  pretend  to  decide  here  ;  but  there  is,  wc 
bcltcvc,  00  doubt  that  there  is  still  in  Chinese  literature  a 
vast  mine,  into  which  but  few  and  trifling  shafts  have  been 
sunic  The  wealth  of  the  geographical  literatun  of  Oiina, 
for  tnstance,  is  known  to  out  a  few  scholan,  and  one  of 
these,  Xf.  de  Rosny  of  Paris,  in  a  work  lecently  pubtishcd 
00  the  Oriental  nations  known  (o  the  ancient  Cbhwse, 
says  that,  among  all  the  literatures  of  the  East,  that  of 
the  Chinese  pro&bly  contains  the  most  valuable  informa- 
tion for  the  study  of  AnLitic  cthnograpbv,  for  a  crowd  of 
nations  which  h.ive  disappeared,  or  which  are  unknown  in 
Kufope,  have  been  the  subjoct  of  subittaniial  notices  by  the 
Chinese,  luitiide  w  htch,  probably,  we  know  nothing  of  their 
pi»lil:c.il  hisiory  or  of  the  ann.ils  ut  'tuir  riviliiation.  .M.  dc 
Ko>n\ 's  work,  which  is  publiiilied  by  the  EthnOj;raphical 
So<-icty  of  I'ari*,  is  do\ote<l  to  the  translation  nn  1  piecing 
together  of  cxlr.H  is  from  old  topo^raphic.Tl  Aiir  '^-,  refipci  t- 
ingv.it."]-  I  ountrics  kivnn  tn  ih>.'  i_  lunc in  ,iin  u-nt 
Innc'v.  .\hi«.h  of  the  labour  a>  a  work  ot'  ihi^  iijii-.i 
nc(.c>>arily  be  devoted  to  identifyin'.;  the  pluo  irun 
tuinc<l.  In  many  case*  this  has  nor  i;\>jii  uu  i  been  satis- 
f.iLtiinly  <lonc.  'Ihu^,  the  "fi,:iii  ■>!  thi  ri.niie  I'a-tsin, 
ajiplicd  to  the  Kiiin.in  Empire,  1*  uiapj^L-ii  in  obscurity. 
I  he  latrst  theor)  is  ihiit  it  is  the  phonciical  representa- 
tion of  Tarsus  in  Cilicia,  whtjiuc  Antoninus  sent  ambas- 
sadors to  It.ictria,  s<i  that  the  name  of  Tarsus  was  the 
fitVL  echo  which  China  rct  cncd  of  Kome.  Hut  although 
there  is  much  in  M.  dc  kosny  s  \olumc  which  tan  only 
inurcst  the  ti  t  linic  il  Sinologue,  yet  one  can  gather  from 
the  tcikt.  as  well  .is  Irom  iii.ips,  a  fairly  accurate  idea 
of  the  knowk'IfjL  of  i^co>;r.i|>liv  |x)*-c-.sfd  by  the  Chinese 
in  enriy  times,  of  the  ni.ips,  iWin  h  are  nine  in  number, 
contains  the  Indian  Archij^lago  as  known  t<>  the 
,  and  MX  others  (ndo-China  and  Malaysia,  ac 
to  Chinese  geographers,  at  various  periods  from 
'h  rrntury  before  our  era  down  to  900  after  Christ. 


The  Chinese,  then,  sk mnling  !^'  M.  ik-  K.'^r.y,  ha\e 
from  the  most  remote  times  cicriip;i-i  ilu-insehes  wnth  the 
top«igraphy  of  the  districts  ilirojL,'li  uliich  thr'.  inifn^tetl. 
and  have  studied    the  geo^'raphy  iif  the  nciL'f" '  •  •un; 
countries.    Yu  the  Great,  who  rei^'Ti>.-il  m  tlic  ti.i-i  i  oi  il«e 
Yellow  River  twenty-two  ccntiiries  liefnre  ojr  <  r  1.  «  .i*  i 
veriuble   geographer.     1  he  SMu-Jirin,:,  which  c«>ntAin< 
an  account  of  the  {lublic  works  executed  under  lim  direc 
tion,  contains  the  hrst  rudiments  of  Chinese  ethn  -tiraphT 
as  Genesis  docs  that  of  the  Jews.    A  gcographic.il  w»Tk 
which  is  probably  not  less  ancient  is  the  Skan-JtiTt-tnif 
It  is  at  least  as  old  astheCboo  dynasty  -1134  h  »-  .— and 
some  Chinese  autliors  even  carry  its  date  hack  to  the 
twenty>se«enth  century  before  Christ.   In  a  book  of  ntes 
of  the  Choo  dynasty  just  refened  to,  it  is  sutcd  thv 
twenty>feur  officials  wen  specially  charged  with  the  »^ 
ministration  ti  «  4epaitment  for  national  teocrash; 
It  is,  however,  to  the  historians  that  we  have  to  iooi 
for  accmmts  of  the  various  peoples  wMdi  eariy 
mttted  to  the  preponderating  influence  of  tbe  Milk&e 
Kingdom.    The  nomad  hordes  of  the  north  anl  weA,  afic 
the  .States  then  in  process  of  formation  in  the  sooth,  *5 
entered  intrj  rel,ition>  vvirh  the  (."hnif-e.  The  ambassador- 
whom  they  w-nt  to  the  Court  broj^lu  with  th«:m  informj 
lion  as  to  the  people  they  n-preieir.C'l.  »hirli  '.•.is  d^h 
coiiM^'ned  to  the  .irirhivcs  ol  the   l  -inpirc  by  r.>  liistoro 
L:r.i|ihcrs     The  oltiri.ils  sciu  l)v  ilie  C  hiiicse  in  return-' 
the  peojilcs  alioiit  them  conMifnitcl  (h-ir  oaota  of 
gr.iphicil  and  cttino;.;r.iphi<Ml  fact--,  intil  ultimately 
documents  on  the  subject  li'-  .ime  30  numerous   th  ■ 
n.ativc  scholars  judged  it  well  t  >  s  immarise  them  ir.to<^' 
great  work.     It  was  thus  that  the  great  enc^-clapxtit^ 
associated  with  the  name  of  Ma>tOttan-lin  wns  formed. 
Its  first  publication  was  in  1323. 

The  limits  of  the  woHd  as  known  to  the  early  Chines* 
arc  stntcd  Va-  M.  de  Rosny  tn  be  :  rr.  thr-  north.  Souther 
Sibeii.i  .iiid  K.inirhatk.i  ;  in  the  e.r-i,  tile  Kurt'.c  Islajiil- 
(a[>an,  the    Loochoo  Archipelago,  and    ll»at   of  iht 
Philippines;  in  the  soulb>east,  llorneo  and  Cdche* . 
to  the  south,  Java,  Sumatra,  and  Ceylon  ;  to  the  »r--. 
Arabia,  Persia,  and  the  States  bordering  on  the  C.ispiir 
Some  acholats  have  professed  to  discover  the  Kuir^ 
Empire  tinder  the  name  Ta-isin,  and  .Amcnc.x,  whid> 
mission  of  Shamans  aie  said  to  have  discovered  in  tte 
fifU)  cemmy»  vnder  that  of  Fousang.   tn  the  work  bcftae 
us  the  writer  gives,  from  Ma-touan-lin  and  other  sourest^ 
the  statements  of  the  eariy  Chinese  writeis  with  xc^ut 
to  the  various  races  inhabiting  these  tegians  s  tMK  br 
M^ams  us  more  than  once  that  these  ancient  docuRWJ^ 
though  of  great  value  in  teaching  us  about  peoples  Uuk 
known  to  us,  must  be  used  with  the  iitrnost  reserve, 
only  after  undergoing  a  se-irching  examination  and  cr  : 
cism.    The  presicnt  maUiment  of  the  work  dt.iU  ocu; 
with  the  races  to  the  south,  south-east,  and  eist,  s-jch  . 
the  lapane*e.  Amos,   Siamese,  A:c.    Its  \aluc  ax 
cthni ■^r  iph.c.il  and  geographical  uoik  1  .m  oiil>  l.»e  Li> 
I. J  the  I. IK  or  two  living  Europc.ias  who  h.wQ  madff  - 
^I>c  .  il  study  ol  the  subject ;  but  it  places  beyond  do, 
'hi  t'a<  I  til, it  sttident<i  of  the  ethnivi'raphy  and  lust"r--_:^ 
^L<  i.;r:ipli\  nt  the  1- ar  E.ist  will  ha'.  r  !o  reckon  with  ■■»■• 
vsoiks  of  their  remote  Chinese  predecessors  b«fure  titi^ 
knowledge  can  be  regarded  as  complete^ 


COLOUR 

MM.  .\.  ROSENSTIEHL  has  made  an  interv- 
•    ing  contribution  to   the   science  of  c.<!.ni/ 
the  form  of  ,i  h\>iiiiirc  rcccmly  published  under 
auspices  of  the  .Surk  ie  InduHricllc  of  Kouen,aadL.aBdrti 
"  Les  premiers  I'.li'iiiencs  de  la  Science  de  V^i^omittBr 
In  this  ire  iti-c-,  whieh  is  a  iiiihIcI  of  brevity  aoA  cX  ^ 
liioiistt  itue  I  leaniess,  the  aiillior  shows  that  the  CfDj, 
mcihudu  which  have  hitherto  prevailed  amongM  ctJk>: 
of  all  classes  are  radically  iin^a^" 


Digitized  b7 


^op.  20,  1884] 


NATURE 


59 


>  1  ed  entirely  upon  the  study  of  coliHirin<r  iiit>//irs,  and 
gciore  alt'i'-otlu  r  ;he  fundamental  d  st.nriirni  btmeen 
ri.loor  as  a  pr>>ijcriy  of  such  matter,  mil  (M^our  111  the 
lh\'4)ological  s€!i>e  "f  .i  p  .rCi  ul.sr  :iltci'!iun  ol  (lie  uri:  ui 
>f  sight.  It  is  to  the  >tii(i>  of  fiilnur  by  means  of  Ci)U»ur- 
tensaiions  that  our  attenti' in  is  clui-c  tecl  ;  and  it  is  to  the 
ynihesi^  anil  analysis  ol  the  rrf.ivu  inipri-^sinns  that  we 
irc  to  look  for  ex:u:;  \  u-w-.  on  tlu:  rr-l,\tioiislii|)S  of  the 
rnloura.  The  distinction  in  question  once  stated  is  so 
jbvious  that  the  author's  clain>  for  recognition  of  the  new 
»ystem  or  method  as  the  necessary  complement  of  the 
jiUcr  will  be  at  once  admitted.  Diit  the  author's  avw  is 
not  so  much  to  obtain  Ui«  intellectual  assent  of  those 
accustomed  to  the  propoaiHont  of  abstract  science,  as 
niilicr  to  convince  colour-artists  of  every  denomination 
of  the  direct  utility  of  the  method— to  show  them,  in 
fact,  that  It  supplies  the  means  of  solving  problems  in 
colouring  with  rapidity  and  certainty,  and  furnishes 
valtiable  criteria  with  which  to  strengthen  the  a:$thetic 

TM  chief  obstacles  to  (he  general  acceptance  of  the 
method  lie  in  tte  erroneous  views  which  vnderlte  the 
weU-wora  {Hraverb,  "  II  ne  Taut  pas  disputer  dec  gouts  et 
dec  naStnn."  While,  in  oppo<;itlon  to  these  tenets,  the 
authorconicnds  for  tlic  admitsiun  of  more  posilive  views, 
and  of  the  cxncriincntal  method  ujion  wiiich  ihey  are 
baaed,  he  very  distn^rtly  disclaims  the  idea  of  substituting 
taste  and  artistic  mspiration  by  a  set  of  mathematical 
rules.  "  1  i^ii'.  Ill  s,  ■'  must  ever  remain  the  supreme 
judge  of  lilt  .1  ■xtlieiit.  lalue  of  any  combination  of 
colours. " 

It  is  tiu«  lli.it  tiie  artistic  instinct  confers  upon  its 
possessor  a  comparative  indefx-ndencc  of  tht  nu  ilp  ■tlical 
sclctlion  of  colour  ;  but  this  instinct,  or  imuiuv  <;  percep- 
tion of  harmony,  is  by  nu  means  unerring  guide,  nor 
without  the  intlucncc  of  prcvinlmL'  i<U- 1-^.  Ntost  of  thf*.e  ' 
are  of  necessity  incomplete,  and  111, ut,  ;irc  dcmonstrai:!;, 
false  :  an<l  the  artistic  instinct  theretore  needs  develojv 
niciit  and  correction.  In  the  abstract  which  wc  .shall  give 
of  the  author's  treatise,  we  shall  give  due  prominence  to 
the  evidences  of  these  shortconiings. 

The  elaboration  of  the  empirical  system  still  prevalent 
»co»e  to  Chcvreul.  It  is  based  entirely  u]>on  the  study 
of  colouring-matters,  and  it';  "^r.iles  of  colour-relationships 
are  purely  arbitrarv.  Tli<-  thc>>:etical  treatment  of  colour, 
on  trie  other  hand,  ha»  been  chiefly,  and  indeed  ne-r-^ 
wily,  conrined  to  the  investigations  of  the  spcctm-.i. 
Early  in  this  cenlurj',  Young,  the  father  of  our  modern 
science  of  light,  formulated  a  theory  of  colour-sensation, 
a  theory,  that  is  to  say.  which  coordinated  the  physical 
phenomena  of  coloured  light  with  the  ptommena  of  its 
aj>pKCiation  by  the  eye.  Colour,  we  know,  is  the  expres- 
sion  of  wave>length ;  the  sense  of  colour  was  referred  by 
Voting  to  the  agency  of  distfoctive  retinal  nerv«!i,  each 
endowed  with  the  capacity  of  selective  excitation  by  ra>  ? 
of  certain  wa\<-lena;ths.  He  recognised,  further,  three 
primary  divisions  of  wave-lengths,  corresponding  to  red, 
iilkjc.  and  yellow  light.  The  later  researches  of  Maxwell 
h.i\e  given  results  confirmatory  of  this  view,  antl  addi- 
tional testimony  [11  tlie  u.irulc;  fu  I  in~ll^'ht  nf  th>-  t^tcat 
philiiMipher.  I'mt  .ire  not  t  nnicincil  .it  tiiib  iiiomerU 
with  the  theo::'-s    ami   sucrnlaf.ons  of   |inic  -t  ;rnrr  SO 

much  ai  with  ;lie  inoic  i-ir.iLni.i!  ijiiCiUon  uf  die  ads.m- 
lage  to  tl;<-  rolo-ir:v[  of  lorrci  inn:  impressions  dcrixcd 
ftoin  tiie  tmpuical  stuiK  of  [ii>.;nicnfs,  by  th?  sti.viv  of 
colour  in  the  light  iif  th»  ir  in. un  rt-,iilts  .iiid  1  <  :isc.iiu  i'.< /  s_ 
A  very  praiseworthy  effort  to  bndgt  owj  thi'  ■^.\\^  wlni.h 
hiid  SCI  long  c-xisied  Ixtwccn  the  science  n;ul  the  art  of 
C"'"i,rin(r  |,;is  been  maiie  by  I  rof  von  Berold  in  the  pub- 
i  '  I'  or',  of  his  work  on  the  "  Science  of  Colour."  This 
CActlleiii  treatise,  in  spite  of  its  translation  into  Kngliih, 
<  h4S|  we  think,  not  received  the  attention  in  this  coiintr>' 
^hvh  ft  rieserves ;  this  is  hccounted  for  in  part  by  its 


,  but  Ml  equally  poweri'ul  cause  is 


to  be  iound  in  the  ci»ii.s«;r\ .i;i--ni  of  those  to  whom  it 
appeals, in  the  jealousy  of  in^,^^;  >n  b>  tlie  forces  of  a  new 
method  of  a  territory  ren<Iered  sacred  by  inheritance. 

In  both  t!i  .iiisc^  <  onsidcrable  importance  is  attached 
to  tiic  rednction  of  the  variosH  terms  in  conventional  use 
to  the  act  •  ir.it e  i  \prcssion  tif  tlic  nlcas  involved  in  the 
scientific  investig.ition  of  colour.  I  his  is  a  task  of  con- 
siderable difTiculty. 

M.  Roscnstiehl  finds  the  French  terms  especially  diffi- 
cult to  handle.  The  three  principal  substantive-,  nuance, 
/a'fiitf  And  ton,  he  assigns — though  with  a  confusion  that 
his  choice  is  somewhat  arbitrary— to  the  three  variables 
respectively  which  detenoine a  colour,  viz.  kind  or  quality 
{eiphe),  intensity,  and  purity.  In  this  choice  he  admits 
that  the  terms  Ion  and  muutcf  may  be  said  to  have  an 
inverse  rei.iUunbliip  to  that  which  they  occupy  in  musical 
language,  but  at  the  same  time  justiiies  the  selection  as 
moat  in  accordance  with  present  usage,  pointing  out, 
tnofcovcr,  that  the  analogy  between  the  ear  and  the  eye 
is  so  slender  that  it  is  not  to  be  sought  in  to  terms  which 
cxpren  Ikeir  sensation  i.  The  translator  of  Uexold  linda 
bims^  caflcd  upon  to  accommodate  himself  in  his  treat- 
ment of  the  sttDject  to  the  use  of  the  terms  hue^  tint, 
shade.  To  avoid  prolixity  we  give  as  the  residt  of  a 
careful  consideration  of  the  terminology  of  both  autbvfS 
the  following  definitions  of  essential  terms : — 

(1)  Colour  in  the  scnse  of  wave-length  must  be  deno- 
minated by  /inc. 

21  I  he  ill  ^'ree  of  brightnesB  {French, we  may 

e.\prciS  by  ttnt. 

(3)  The  degree  of  purity,  /.r.  Ilon-admixlore  with  white, 

may  be  renderc<l  hy  Aw. 

It  is  obvious  th.it  (2)  and  (3)  are,  in  regard  to  the 
ordinary  conditions  of  vision,  interdependent  variables, 
for,  ibc  iiit<  ir-.ity  or  illumination  increases,  tlie  propor- 
tion o(  Si  h.ite  increases. 

I;  will  be  found  on  tn.il  that,  by  means  of  these  three 
substantives,  the  essential  factor*  of  any  coUmr  nny  be 
expressed.  It  is  clear  that  habit  ui!l  prcM  iu  our  spe.  lal- 
ismg  the  use  of  the  word  colour  ;  but  wc  may  limit  its 
use  scientifically  to  the  genenil  expression  of  primary 
distinction^  reserving  the  term  hue  to  indic.ite  specially 
wave>leiWtb  and  variations  in  wave-length.  There  still 
remains,  nowever,  the  important  word  shuih  io  dispose  of, 
amongst  the  substantives  in  conventional  use,  as  well  as 
the  numerous  adjectives  with  which  they  have  been 
conjoined. 

The  more  general  use  of  shaJc  ha;  l>een  to  express  the 
idea  contained  in  (3),  />.  the  toning  of  colours  by  addition 
or  removal  of  white,  and  this  u:>c  may  be  reUined.  At 
the  same  time,  in  order  that  our  n  nncnclature  maybe 
precise,  we  must  obviously  avoid  such  expressions  as  a 
"red  sha^e  of  orange,  using  instead  "  red-orange  hue,"  or 
even  "red  hue  of  orange,"  or  wain,  *'dark  s/utdf  of 
green,"  meaning  thereby  a  green  01 medium  tone  perhaps, 
but  of  low  illumination  ;  the  correct  expression  here  would 
be  "  a  green,  a  liarf:  or  Itm  lint "  (eouUur  /cz/tyV). 

The  term  coulcur  utiurie  is  ipplictl  by  M.  Ro^enstieh!  to 
a  pure  colour,  or  the  corresponding  visual  scns.ition  :  such 
(olniir,  are  o  Mously  never  met  with  in  the  arts;  those 
whii  b  i[i[iro\nn.itc  to  saturation hctcrmstOtt/cwrj/nw/i/iM. 
These  ad.jei  t  ^r  are  perbaps  best  translated  \r$  iniegr^ 
and  itiU  I  ei^petiivcly. 

l  ilt:  -iiei  tr^l  hues  arc  inle^ra!  full  <  ynrs  or  tones 
.ire  those  wbich  give  the  impression  of  .(uan'.ity  of  colour. 

I  lie  tern;  .^itniut  or  .>•;  i.V  i^  n  eii  ;ii  tun  -^enses  :  first, 
to  iiKiica-.e  a  graduated  succession  of  tones,  it.  the 
gradation^  of  1  j^  stn  hue  through  its  several  tones  to 
white  ;  and  second,  a  graduated  succession  of  tints,  or 
the  gradations  of  a  given  hue  through  its  several  tints  to 

black. 

The  itsthftii  <(ttinul  or  scalf  is  the  term  applied  by  the 
author  to  graduated  modifications  of  one  and  the  same 
tx&aairseiuatioH ;  its  special  significance  will  become 
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aea<e  i^oanm  15  we  proceed  in  our  examination  of  "Si. 

:be  :i»«;:garion  of  colours,  or  rather  of  colouring- 
f"=<*^  ^  au-bor  employs  concentric  disks,  which  arc 
X  rap.d  roution  by  mechanical  means  of  the  simplest 
c-»r»cter.  These  disks  may  be  coloured  uniformly  or  in 
*eci-.T*  var.ojs  hues  ;  the  well-known  result  of  the  rapid 
r-jCat;c-o  ;i  in  the  latter  case  the  mixture  of  the  sensations 


velvet.     The  admixture  of  black  is  then  produced  \\ 
cutting  from  the  disk  a  sector  ;  the  disk  being  then  ^aai 
before  this  chamber  adds  the  sensation  of  black  to  that  1 
colour  in  the  proportion  of  the  size  of  the  sector  renwr 
\  to  that  of  the  disk.    A  special  apparatus  is  described  u 
I  measuring  the  sectors  of  the  disks,  as  is  also  the  i?r 
I  necessar)-  instrument  by  which  the  disks  are  cut  witi  i 
without  the  simultaneous  removal  of  sectors. 


F'.s.I 


Fig.a. 


yif.2. 


Fir.4. 


f..'/».  .f.'o  a  single  uniform  coloured  im- 
••.<}'A  the  degradation  of  colours  by 
.  '*'»..'>ry  to  have  Ixith  a  black  and  a 
►  •  ••.  .x  ;'.'3nt.fA  by  means  of  precipitated 
'*  *  ^'iitable  surface;  the  black 

t  'j/  »  \n  a\\  f  hanil>er  before  which 
t  '>,.«/». Vr  l#cirig  lined  with  black 


The  author's  expcrimenlai  results  are  given  in  a 
of  coloured  plates,  to  which  descriptive  notes  and  ' 
naiiuns  are  attached.    Some  ofthes^*^ 
ducc.    riatc  I  in  the  book  is  a  $••* 
colours  or  hues.    The  su]>erpo« 
both  at  rest  [V\g.  i)  and  in  iiiotit 
details,  such  as  the  attachmet 
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volvintj  nvis,  are  ^llpprc^^l•(t  f.ir  iIk-  sake  of  clearness- 
Under  ihe  tondtlio;)  of  rafiid  rulatum  both  disks  ap- 
pear to  be  coloured  a  utnt.irn!  yri-\- 

Thus  in  a  single  cxix  r  nirnr  i--  dtuionsuated  (1)  that 
blue  and  yellow  arc  Cdrnjileiuentary  colours,  (2 1  '.hat 
particular  tones  of  blue  and  ydl'SH  [ihkIiicc  hy  inixtisre 
of  retinal  impreisinns  a  wiiite  ni  \u\\  tmi  mi  fact,  by 
lt»casiirin}»  the  sectors  tr>iiip(iMii>;  tht  outer  annulus,  a 
white  cti"  tiie  nuciiMiy  of  that  of  the  anmilus,  w  luch 

IS  protl  icc  l  Ijy  barium  sulphate.  Other  i>inary  combina- 
tions .V  ill  be  found  to  proaucc  similar  results,  e.g.  red  and 
blue-green,  violet  ami  jcltow-green.  In  (act  given  any 
hue,  a  second  mav  be  formed  by  means  of  this  ippantus, 
»u':h  that  the  combination  of  the  retinal  impressions  proper 
10  each  shall  produce  the  sensation  of  white,  the  degree 
of  this  sensation  varying  with  the  tone  of  the  constituents 
ol^  the  combination. 

Ftom  the  cvpcrimental  investigation  of  oomplemenury 
hues  the  definition  of  intensity  is  readily  deduced.  In 
ihe  sectoral  of  the  plate  we  notice  equality  of  area.  Had 
wc  taken  a  fuller  yelhiw  of  the  same  hue,  the  grev  pro- 
duced with  the  bnie  sector  of  c^inl  area  would'  1.  >%< 
showD  a  ydiow  cast,  and  to  mnore  the  neutral  grey  nr 
low  white  we  must  inciease  the  area  of  the  blue  at  the 
expense  of  the  yellow.  The  relative  intensity  of  complc- 
meataiy  bees  is  thus  defined  10  be  the  reverse  of  the 
sectors  necessary  to  prmlucc  neutrality  of  hue. 

The  use  of  the  particular  yellow  pi^n^cnt  of  Fig.  i, 
\  coloured  in  the  original  chromate  of  lead,  is  ilictatcd  by 

!lhe  lowness  of  tints  of  all  our  blue  pi'^mcnts  :  tl,c  purest 
of  our  ultramarines,  smalts,  ami  milnie  blues  do  not 
■possess  one-third  the  inter.sny  of  (  hromateof  lead  ;  and 
,  the  s.ime  is  true  of  the  j^reeiis  and  vmUits. 

The  study  of  complcriu>ntary  rolour--  leads  directly  to 
the  discussion  of  the  baws  of  tins  phcnoiiu  iiou,  whether, 
i'  It  IS  [>hysical  or  physiological?  It  is  in  th  s  depart 
nitht  uf  the  subject  that  confusion  of  ideas  lias  longest 
persisted.  Althougli  it  was  pointed  out  hy  M.  I'laieau  as 
long  ago  1  839  thai  the  mixture  of  i:olnunng-wi?/.Vrj'  and 
of  coIour-j<-Wrt//f«x  are  distinct  nhenorneua,  tin:  classical 
experiment  of  Miischenbroek,  uaiing  from  1762,  is  still 
retained  by  Icctutor^  and  text-books,  together  with  erro- 
neous mterpretations.  Newton  himself  fell  into  the  same 
etror  in  his  discussion  of  the  recombination  of  the  spectral 
colours.  The  author  puts  the  matter  in  the  clearest  light 
by  pointing  out  that  there  are  a  number  of  mixtures  pro- 
ducing the  sensation  of  white  light,— that  psychological 
idcotity.  therefore,  is  no  criterioq  of  physical  idoitity. 

The  distinction  is  perhaps  most  clearly  demonstrated 
by  a  pUte  of  figures  represent^  die  superposed  disks  at 
re!^t  and  in  motion.  The  outer  tnnolus  is  composed  of 
ahematc  and  equal  sectors  of  UttC  and  yeDoWf  the  inner 
disit  faeiiw  coloured  with  a  miatiire  of  bhii  md  yellow 
pgncnts  m  equal  proportions.  The  lUstinctioa  in  ap- 
pcannce  woduced  by  motion  afliDinls  the  clearest  demon- 
stration of  the  point  in  question  (Figs.  3  and  4). 

Toe  next  portion  of  the  treatise  is  devoted  to  the  study 
of  mixtares  of  colours,  i.e.  colour-sensations,  which  are  not 
CenmCmentar)'.  The  tnore  itnjiortant  results  are  tliose 
^bMned  in  the  so-cillcd  "degradation"  of  pigments. 
Snch  pigments,  for  ni'-tance,  whetx  applied  to  a  white 
WItface,  will  be  more  or  less  ini\cd  with  white,  i.g.  the 
Knsations  of  white  will  be  more  or  less  conjtuncsl  with 
thsi  of  the  pigment  hue,  as  the  (ni.antity  of  pigment  per 
unit  of  surface  is  less.  The  author  reproduces  series  of 
^ch  tones,  in  the  rase  of  Prussian  blue  and  chrome 
i'^'l^'i  togctht-r  with  ilu-ir  respective  complenieniaries. 
|anQth  rasfs  it  is  found  that  the  progression  is  accom- 
'•'i  -'j'i  f)>  11.  .1  Iteration  in  hue,  ihc  fuller  tones  Ijcing  dis- 
To  ld' L  ?t  i'^  clear,  therefore,  that  to  rotisinu  ta 
'  jiiuiui  of  tuiiei  i^ith  any  jjivcn  pigment,  in  order 

^^^j^H^aj/g^         ■  •<^c'  or  stanil.ird  value,  each 
^^^p  complementary,  and 

^  ^S^ii  correction 


in  ac(  (ird.ince  with  their  demonstrated  imperfections,  Z.^. 
departures  from  the  standards  determined  by  the  method 
of  physiological  rotn)).irison. 

The  author  has  veiy  carefully  compared  such  scales  of 
tones  with  the  purely  arbitrary  scales  of  M.  Chevreul,  and 
has  found  the  differences  to  be  considerable.  Such  indwl 
might  be  inferred  indirectly  fioin  M.  Chevreul's  detlnition 
of  "  the  tones  of  a  colour "  ;  they  arc,  according  to  him, 
"  the  different  degrees  of  intensity  of  which  a  colour  is 
susceptible  according  as  tlie  suhfame  by  which  it  is  pro- 
duced frqftwfajKftO  is  pure  or  mixed  with  white." 

A  comparison  of  colour  combinations  harmonised  ac- 
cording to  the  two  systems,  will  show  the  lesthctic  aitpc- 
riority  of  the  physiological  method,  judged,  that  is,  by 
the  much  abused  acrbiter,  tasu.  It  is  unnecessary  (iiither 
to  insist  iHMh  the  practical  importance  of  such  con- 
ctusibns.  It  will  doubtless  have  lieen  already  appreciated 
on  the  pan  of  the  reader  that  the  confiiston  of  ideis  which 
it  is  the  object  of  this  tieoiiae  to  diminate  cannot  have 
remained  without  influence  upon  the  education  of  the 
eye ;  nor  can  he  fail  to  see  that  the  training  involved  in 
the  practice  of  the  author's  experimental  method  is  a 
valuable  xsthetic  discipline,  as  well  as  a  precise  study 
of  colour  relationships. 

We  have  attempted  to  give  an  idea  of  the  difference  in 
appearance  of  the  clisks  by  lines  on  a  white  surface. 

TUE  LA  TE  FERDINAND  VON  ttOCHSTETTER 

''T'WV.  r.uinrrc)M>  frienils  and  admirers  of  the  late  Dr. 
*  h  erduuiiid  vou  1  hichstcttcr  in  Europe  ant!  .^nstral- 
a-.ia  ha\  (■  to  thank  his  old  assocu^lte,  Ur.  Julius  \  1  'I  1  i^t, 
for  a  gr.iceful  tf.bule  p.nd  to  his  memory,  ■.vhi.-U  lakes 
the  I'orni  of  .1  sympathetic  biographical  notice  published 
towards  the  end  of  bst  August  at  Christchurch,  New 
Zealand.  The  memoir,  wh  ch  is  accompanied  by  two 
l>ortr.iits,  from  a  lithograph  and  a  photograph  ?howinp 
the  distinguished  naturalist  in  his  twenty-ninth  and  lifiieth 
years  rcspei  lively,  is  taken  for  his  early  career  p.irily 
friMn  .in  account  in  Hrockh  ins's  "  C  onversations  Lexicon," 
and  for  the  period  since  the  two  friends  tirst  met  at  Aiirk- 
land,  N.Z.,  in  1858.  from  ilochstetter's  writings  and  {iri\atc 
correspondence.  Bom  on  April  30,  1S29,  at  Esslingcn, 
Wurtemberg,  the  future  naturahst  was  at  first  intended 
for  the  Cbitfch  by  bis  Cstber,  Frof  Christian  Ferdinand 
Hochstetter,  chia  pastor  of  that  town,  and  himself  a 
botanist  of  no  mean  repute.  But  in  the  seminary  of 
Maulbronn  near  TttMngen,  his  love  of  science,  implanted 
in  the  paternal  home,  prew  so  strong  that,  besides  theo- 
logy,  he  applieil  himself  with  gre.tt  zeal  to  the  study  of 
tninenlfwy,  paUvontolqgy,  and  ^logy.  After  taking  his 
degree  or  Doctor  Phiioeophite  m  1852  he  seems  to  have 
finally  made  choice  of  a  scientific  career,  and  in  1S53 
fbandeaiplaymientoin  the  Geological  Survey  of  the  Aus- 
trian Empire,  soon  after  receiving  the  appointment  of 
Chief  Geologist  for  dm  Bolwniian  Section.  His  reports 
on  the  geology  of  the  Boehmer  Wald  were  so  highly 
appreciated  that  he  was  selected  in  1857  as  geologist  of 
the  Novara  Expedition,  which  brought  him  to  Auckland 
on  December  22,  185?.  Here  his  services  were  at  once 
secured  by  the  Government,  and  with  the  rcluct.int  con- 
sent of  the  Commodore  of  tlie  iXoftira  he  .iccepied  .111 
cng'.igcment  of  eight  months  to  c\aminc  the  gcolog-y, 
physical  features,  and  natural  history  of  New  Zealand. 
During  this  period  he  made  extensive  topographic.il  and 
geologic.il  surveys  of  the  prov  inces  of  Auckl.md  and 
Nelson,  the  results  of  which  were  embodied  in  his  stand- 
ard work,  "  Neu  Seeland,"  published  'ii  i.S')3,  followed  in 
1S67  by  the  greatly  enlarged  Knglish  edition  dedicated  to 
the  Oueen.  -Soon  after  his  return  to  Euro|>e  he  was 
appointed  Professor  of  Ceology  and  Mineralok;y  in  tlie 
Technical  University  of  Vienna,  and  after  a  visit  ol  some 
months  to  England  in  i860  he  settled  permanently  in 
the  Austrian  capital,  where,  in  April  1801,  be  married 
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(;«M<h<.lt»rt  HmiuiiiikI).  tliiiiKliiFr  of  the  Kn^lith  director  nf 
0»»>  \'iriii(ii  ((111  ttuiU«,  A  vi«it  in  tf/iy  to  Vesuvius  wa* 
IxIIkmkI  iir\(  \riti  l»y  llir  a|t|ir;iranr e  of  the 'i€<'«'/^ 
»%l  N«'w  /riiliitiil "  himI  of  llic  "  I';il.i  omol»»gy  of  Ne» 
/r<ilititil,"  Im>(Ii  of  i(rr,\\  R<  icniifir  value,  and  forminj}  h:» 
i««>itn  I  unit  iltMiMiii<>  lo  llie  cxteiiiivc  fcriet  of  the  .\<n-ara 

AI'Kiii  ilii-  ^iitiir  linir  M«irl)(tel(er  was  commissioned  to 
r«|il<<i«'  ihi<  Itti  iiNiiiiii-  hii^in*  in  Cartnthia  ami  other  parts 
«i|  AmoIiiii,  wIiiii"  lir  diMiivrird  numerous  remains  of 
kill  Im'Ii  niiilil<'ii«  iiimI  |>r«-hiklorit  lake  dwellings  similar  to 
ihixr  liiithil  tti  llir  liikr«  of  SwiizrrLtnd.    In  |!^7  he  wa^ 
rtn  trd  riri»tilrMl  ol  ihr  I iii|K-riiil  Oo);ra|)hical  SfKrietyof  I 
\'iiM<Mi«,  II  |>ii*iiiiiii  Vkliiih  lie  held  till  romficllcd  by  his  ; 
IkiIihk  hcitlih  <n  irnKM  ll  in  1HK3.    He  now  commenced 
Ihr  |mli|ii  III  Ion  iil  n  wlioir  sriirn  of  j;roloKical  and  mine- 
tnli>(:ii  ill  tf^l  KiKikn  fur  higher  sthooli,  which  were  inlro- 
ihio'il  mill  luiinv  iMiu  of  ihc  Austrian  Kmpire,  and  one 
III  Mhiili.iMi  I  n  si.illo^;tii|ihy,  was  rsiicc  inlly  distini^uished  < 
\\\  lis  I  lriMur-.H  mill  ijiiitiiii(;li  Kliis|»  of  the  subject.  Time 
wrt»  nuiv  iiUii  liMiinl  III  riMii|ilric  Ins  i;colo^Mcal  essays  on 
llir  I        III  (.iMiil  llii|ir,  ihf  Isl.iiul  of  St.  I'aul,  the 
Nil  ••I'.iis,  mill  |.i\.i,  lot  the  A't>7><ir,i  s«-rics,  and  also  to 
|»iibliili  nil  inifii-NtiiiK  airoiini  of  the  K^eal  earthquake 
mill   »iM  w.nr   III    iSfiS,  in    the  soulhcm  hemisphere, 
Ihi  liiibiitl  It  I  all  iiliitiiin  of  the  ineaii  depth  of  the  I'acific 
ilisliiiril  lii'iii  ihr  Lnown  N  cliK'ity  of  the  waves  across  that 
tiiriiii     Mir  iipiiiiiiiiiiiriil  of  Consulting'  CiColoKist  to  the 
l'uiki->h  itiiat  Kailnay  Conipany  brou^'ht  him  in  186910 
Ihr  ll.ilW  tit  IViiiitsiilii,  the  rrsuUs  of  which  journey  soon 
rtllri  it|>|M- iiril,  p.iitb  In  the  l'iiufftlinf;s  of  the  X'icnna 
«<«si):i.i|>liii  .ll  Siiiiri>,  |mrlly  in  the  V'-.tt-lii'ok  of  the 
lm|iriial<>rii|ti(;ii  III  liistiitiie,  and  in  I'l-Urmiinii's  Mitthtil- 
tiii^.n     I  t>i  thrxr  iiiipnitaitt  i;riilii^u al  surveys  he  was 
ihtiM.iiril  li\  ihi<  Stiliiiii  with  llic  Older  of  the  Mcjidid. 
Nitiw i|ti->i>iitiliii);  thr  liiNo  of  his  rlilcsi  daughter  Julia  in 
|S-i..inil  II  iliiiMiH  .iilcitiim  of  the  ihiiiat,  his  scientific 
wiiiiii);*  iiiiil  «iiiMf.  uric  now  lonliniird  with  unl1a{;t!;ing 
tr.i).  111!  Itidiii^;  ii  haiiillviiok  of  gcnliiKy  w  hich  formed  part 
%«l  ihr  "  .Ml;;i-inr,nr  KiiKiuidr  "  ;  an  atlas  of  twenty-four 
ISistl.i^u  .ll  piiixii.il  i  irws,  with  lettpiprc-s  ;  nuich  harass- 
i«ti;  «>>ik  III  I  •niiiri  lion  uiih  ihe  N'irniirsc  International 
I'Niiibiiion  III  iS-(;  and  la^tlv,  an  aiduous  journey  of 
I'lri  t««»  niiiiiilis  in  the  suininrr  of  1S72  to  the  I'rals 
«ii«)    ^^lM<lu  a*  I'lMisiiliin)!  (jrolivnist  to  a  lar>;c  mining 
i.iitiMi     1hrn»ame  his  lionourablr  ap|)ointnient  as 
lr  t«hi-i  »l  M  irtii  c  to  v'niii  n  I'tiiu  c  Kutlolph  in  1S72,  fol- 
l><««>l  HI  tS-^  hi  hiN  elc>  li«in  to  ihr  Rectorship  of  the 
ti>l\'.i..  ll  I  iiiii-i'^.ii,  and   in   iS'h  lo  the  |iosition  of 
limv  it    liiiriul.ttit  ^v'hicf  l■utatot^  of  the  Imperial 
\..«i'  III  MiiNr.iiii  »if  .'.viil.ijjv,  Kthnii1i<i;i ,  and  Natural 
\\  »..«  \     \\\-  h  ..I  h.>\vd  III  wiineN-.  tlir » omplclion  of  this 
mv  I  tix'iii   bin  «li.'c.  «hi«h  Has  lirrti  in  proi;icss  for 
mi-'i  i«»ii»    but.  A'..'i<«ii>:h  It  was  nr.iiU  rr.idi  li'r  ihtu- 
|\i,  .\«  ««  ^n'l  .»■»  lb.'  s.i.nmer  iM'  iS.^i.  hr  did  not  live  to 
«»v  •!  .»;v 'rs^  t«i  t!ic  pulil'.c.     In  ttir  intrir-t>  of  the 
\l..»,-.  •»    V   *-«t«sl  PrrniAtV.  Hol'aiid.  Ilrl»;uini,  .ind 
N.s  .n^^  «\  Ai-^d  wa»  *«»i>n  .ii;ri  bu-ili  ei\j;ai:cd 

»  .Si  •  .  •.  "C  eviAi  il  iMi*  m  v'.ifiMli'.i,  H.^hrnita,  and 
,v* ,  .%!  ♦  .y  ,sr  evm  ir,  wNi.  h  rv»iilir>l  in  the  dt>»"iiier\' 
,s  .s  V.  .V*-  ,4:  AisbiNi:.>«:  1  al  tre.i«iir\-s.  pte- 
>  «  .s  ••  .*  ^  i.w  «kc!e{.v'*,M  ;Sr  esr.nct  caic  I'eii.re- 
r'l  •»  .V  sv*.  *•«•.»  «i.  ;"iN>T  .V  biMwre  ismamrnts 
•M«  »«  V  .  .  ••  .  V  Vow.i  t!ie  rn%l  >>♦  l>".>  !>:> 
Km  *  ^•  ,T,N  He  S.1  •i-rrsi  nv,>. h  aSsMit  ih-.s 

V  -s  •  ,\i  •«  •  ,Ve  Vc*  a-st  a-T)'s  a.\NMnivin:t\1  b\ 
sVs  sv  «.»•.»»  %  .  ,s  s,.,  »\"n«..«-i»  .h  latft  drir!.»j<e\: 
_^\s         .1.  „  «..».k  «i»   ,-.  »V,ev  tcin^^-iji!  '^):  tsn 

hli^  «<  Um  k  UKv-HHts        hUi»>eVv»  bv  %ir»>^esl  eiMirrU 
*^  tW  kJK'»«K^  Mwi      tbe  n«tiit«l  *«fe«sYv  IrK^etait):- 
^^  ♦W  U««>  W  K'tmHi  liw*  in  tbe  Tll^^«4  .V  hi*  mulii- 
«"»       .  U>w«*K^  N»  ixMiir  h  rrfssrt  -.ti  i.sSi  ,vi  atviie  MeM.an 
^wkv>»>riNt      li.m  t«  i^e  Smbrtsnr  I'.iJks  tu\n 
'  ■     -    •     «  ^  iMxrvMiWi  Ntc*  i*tn  b»  ^emAn«K« 


C'jetea  la  ~«  E=.per:e  ChAjie*  the  Fifth.  Hi»  bx 
r.rrjir.'.r^i.  .i.  'o  soe=-':e  "as  a  ^per  read  in  Febr.m  i 
ti*  jrese--.  .•a^  'xi-Tt  zz/t  V'.eana  G*3k)»i'.-al  Inn:!:;'. 
g:*'-^  at  ■.r.iC->r:.Te  »:coc=t  of  ihc  ceiebrated  susw 
j>^.cal  c>I*c:::q  z.-jm  rem  >»-ed  to  the  Ne«  lapc. 
M  ,i»tzza-  tiof.T.iterrtr'i  Ue  ma .  thus  be  deicnbti!  »■ 
cpi'.ocne  of  :be  historr  erf  'Jte  natural  sciences  in  Aun 
djnng  the  last  c/^aner  of  a  century.  Dr  voo  tius- 
■  appreriAne  laeitocr  cr^o^des  with  the  appnipnate  It 
I  from  tfoeihe ; — 

(  "  F-s;  r.ei'  <Jcn  jmj  in  wohlgeg- •oatcr  Kiih ; 

Mr.  VjiJtLttt  Erie  'iccit:  ihn  lei»f  la, 
L'od  sa&ftcr  ili  lid  Lcbem,  Lege  tiino 
Anf  dir  des  Grabet  bur^je,  guter  Mann !~ 


A'OTES 

Pk-A.  C.  H.  Darwin,  of  Cambridge,  and  Vil  i-t^ 
Oliver,  of  the  K«}-al  iiar.!<n»,  Kei,  hare  Inxn  oooiiMf. 
tlie  Ccraocil  of  the  kojral  i>.>:iei)r  for  the  awaril  of  th«  Wak'- 
MedaU  o>nfcTTed  by  the  Crown.    The  Copley  NWil  w! 
Kivcn  to  Prof,  Carl  Liidwi^,  of  l^piig,  in  rfco^fwt'*' 
great  scnrices  which  he  hiH  renilcroi  to  phy>iolo6>cJ  *«- 
I'rof.  Tobias  Robertus  Thalcn,  of  Ci>»ala,  is  tn  kave  ll>«  Rjf 
MciIaI  for  hi>  sjicctroscopic  researches  ;  and  ibe  D»«y  M''^ 
awarded  to  Prof.  A.  W.  H.  Kolbc,  al>o  of  Lripnfr  ^ 
meardics  in  the  isomerism  of  alcohols.    'Itie  two  Lafuff  ' 
fc:iiiur!>  arc  P'orcign  Memf)eri  of  the  Society.    Prof.  Ilii**- 
Prof.  Oliver  arc  Fellows,  the  former  well  known  f;r  k»  «« 
nrntical  invcstigatioiii  on  the  rigidity  of  the  earth  «B«3  «• 
the  latter  for  his  investigatiou  of  the  classificatioo  of  [<)»'> 
for  the  important  services  which  he  has  rendered  to  W- 
botany. 

In  speaking  recently  at  the  Academy  of  Ms'ic  ii>  HiilxtV- 
to  a  large  audience  on  the  wave-theory  of  U|;hl,  Sit 
Thomson  made  the  following  renuirks  on  the  ctnfloi''^ 
the  metrical  system  :— "  You,  in  this  country,  are  Mihj«t*l> 
Kritish  insularity  in  weights  and  measure*  ;  y>>u 
an<t  inch,  and  yard.    I  am  obligcil  to  use  that 
ajKilogisc  to  you  for  doing  so,  because  it  is  so  incoovtlii**- " 

I  1  ho(K-  all  Americans  will  do  everything  in  their  pawfW*" 
ducc  the  French  metrical  system.  1  hoiic  the  ei^il  ****  ^ 
formed  by  an  English  Minister  whose  name  I  need  no*     '  ^ 

I  Iwcattse  I  do  not  wish  to  throw  obloquy  on  ""f 

i  remedied.    Me  abrogated  a  useful  rule,  which  for  »  »1>*^ 
w«<  followe<l,  and  which  I  hope  will  soon  1k>  again  eiije*"'- 
tlu-  Fri-nch  metrical  system  W  taught  in  all  our 
1  do  not  know  how  it  is  in  .Vmcrica.  't  he  schix'l  siMcw  ^  ^ 

I  be  verya,lmirnble,  and  I  ho|ie  the  teaching  of  the         ^  ^ 

I  will  not  be  let  slip  in  the  .American  scliooU  any  "'*"*T*^  ,| 
of  the  globe*.  1  say  ihU  seriously.  I  do  no«  tl""*  ^  ^ 
knows  how  »*-rioudy  I  >i>eak  of  it.    I  li>ok  upon  oiu 

'  system  a<.  a  wicknlly  braiii-deslroying  piece  of  bt>c»<i^  ^ 
which  we  »iiiier.  The  rvav<>n  why  we  continue  10  ""^j^.i 
im.i^inary  ihthculty  of  making  a  change  and  t»o{luli<  t 
I  n.H  think  in  America  that  any  such  .lifficuliy 
in  the  way  of  adopting  so  spleniiidly  useful  »  refofw.  ^ 
i  r  IS  statiM  th.u  LonI  Rayleigh  has  nf>ign<d  the  Ci^  , 
Prv:Vs»«»r»i\ip  of  Ksjienmental  I'hysio.     The  ^ 

I  \V.  rh.  rn».xn.  Sir  W  illiam  (Justice*  C.roix.  J, 
S«.iki*N  tXirwio.  R 
\V.  IV  Niirn. 

1>R.  Vi».  Mi«  Waiwjii.  F  K..>- 
mfht  .<f  M,««it«  U'^!  fhssoila 
«i:h  ,.  t.-fi  f. !'i  «il  wh-i  laii 
((vt  tlL^  *»J  t»U4tM»ti4>i^>  NVc  h 
the  .f(v 


llusiice)  i>n"«^.  ••-  1 
B.  CUfion  «»«fordl.  atxl  StuH.^ 
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T>iK  pres«otacion  of  prues  and  certificates  lo  the  students  of 
Finsbury  Technical  CoIIcec,  and  of  the  South  London 
cho^l  of  Icchnical  Art,  aud  alto  lo  the  candidates  At  the 
'ccbnulagiol  Esaminations  iicid  thu  year  in  London  will  lake 
\mm  St  the  Pithmoniim'  Hitt  oa  die  4th  proximo  at  7.30  p.m. 
he  Lord  M  iv  .r  wHI  j^ir^id*^  and  the  pnwtwill  be  pmenled 

y  the  \.Mr>\  L'h.iiiLLlli.T. 

Nkws  (rum  Japan  stales  that  Prof.  Milne,  of  Tokio  Uui- 
pt-vity,  IS  about  to  e^tablUh  a  subterranean  observatory  at  Jaea- 
ilima,  a  wj  deep  ooQl-mine  not  hx  inm  NagasaJd.  The 
bject  of  thk  ohwmitoiy  is  to  detemine  whst  'eooneetkiiii  exists 
etweea  the  eaith^jneke  plwoawM  and  meteorological  pbe no- 
ten*  bdoBigEiic  tn  the  eudl's  surGuw,  focfa  a»  storms,  baro- 
letrical  pteiMie,  tides,  tidal  waves,  Ac. 

M.  Ha.nsen-Hi.angsteo  contributes  to  IJ E'pl"'>  '  n  an 
niensting  article  on  the  straggle  between  trees  in  the  Danish 
Mcsls.  Th*  chief  conbataMs  arc  the  beech  atHi  ihe  bircb,  the 
anner  being  *v«rywhe«  sncccssful  in  its  iavasi'mi.  The  paper 
efm  cspeeidly  to  the  dbtrict  of  SitfcdMfier  in  the  heart  of  Jnt- 
•nd.  Forest'*  comp  >se<l  wholly  of  birch  .ire  now  only  fountl  in 
iieriJe snndy  tract ■•  ;  everywhere  else  the  trees  arc  mixed,  and 
itphetf  cr  tho  >.<;'il  is  favourable  the  bci-ch  rapidly  drives  out  the 
MkI).  'I  Ik-  Lvt'.'r  loM-s  il>  branches  at  the  touch  of  the  beech, 
ind  dfVDti-s  all  its  sircnjjth  to  its  upper  l>att,  where  it  tow-cr>> 
ihttve  ibe  beech.  It  may  live  long  in  this  wajr,  but  it  succnmbs 
ihimaiely  in  the  fight— of  eld  age  if  of  aodib^  dw,  for  Oe  life 
«f  the  bireh  in  Denmark  is  riioner  thnt  thnt  of  the  t>ccc1i.  The 
rriier  belteyes  that  light  Is  the  can"*  of  the  superiority  .)f  the 
att-  i.  f  ii  it  li.is  a  iircatcr  <lcv<:lo| -ij  III  hi'  ii,  branches  than  the 
'iich,  which  is  more  o|)cn,  and  thu»  ailows  the  rays  of  the  vtin 
<j  pas«  llir<;ugh  lo  the  soil  liclow,  while  the  tnftcl,  bushy  top  | 
if  the  beech  retains  them,  and  thus  preserves  a  deep  shade  at  | 
Is  base.  Hardiy  wkj  ftnrag  fdmts  an  pow  tmder  the  beech  [ 
'vccpl  tas  own  shoots  \  sad  while  the  beech  can  Itourish  under  | 
he  shade  of  the  birch,  the  latter  diet  immediately  under  ihe  , 
i  i.ch.  The  birch  has  f)nly  been  saved  from  t<ilal  extermination  1 
ty  Ihe  fact,  that  it  had  possession  of  the  Danish  fijrests  lonj; 
icfi..re  lh»>  bfi-ch  ever  leaclieil  that  country,  and  that  certain  dis- 
ricts  are  unfavi)urat>lc  to  the  growth  of  the  lalier.  Hut  wher- 
-irei  the  soil  ban  been  enriched  by  the  decomposition  of  the  leaves 
•r  the  hitch  the  battle  begins.  The  birch  still  Aouriidies  on  the 
'Otder*  uf  lakes  «m1  other  marshy  places,  where  its  enemy  can- 
>H  r^ist.  In  Ihe  s:Une  w:iy  in  (he  fi«rc-ts  of  Zc-eland  the  fir 
'fc<\  are  d<sapj>earint;  l>eUire  the  lieci  h.  Left  to  thciusclvt-i 
lie  are  5o<in  repl.iccd  by  the  beech.  The  strugt;lc  l>ctween 
he  latter  and  the  0.1k  is  longer  and  more  stubliofn,  for  llic 
•nsches  and  foliage  of  the  oak  aic  thicker,  and  ofTer  much  Tc- 
iiianoe  to  Ihe  poffiage  of  lyht.  The  oak  also  has  grait  Ion- 
.evity,  hat  sooner  or  later  it,  teok  siteramhs,  because  it  cannot 
tcV'Oop  in  ihc  shadow  of  the  lieech.  The  earliest  forests  of 
kmiiark  were  iiiainly  coiiipcsed  of  a-^jtens,  with  which  the  birch 
»3«  ippareiitly  assi^eiate^l  ;  Kr-idually  the  snil  was  raised  and  the 
liMiaie  grew  inilde''  ;  then  the  fir  );rcw  and  formed  larj^e  forests, 
fhis  tree  ruled  for  centuries,  atid  then  ceded  the  first  pLice  to 
he  hulai  oak,  which  is  now  giving  way  to  the  beech.  Aspen, 
etch,  lir,  onl,  and  beech  eppemr  to  he  Ihe  steps  in  the  struggle 
or  the  sitndviil  of  the  fittest  among  the  ferM  iiecs  of  Denmark, 

V.'r:  l  .un  f- nil  V  . .       that  the  U.S.  Signal  .Service  is  about 
unilrr;  iV;>-  ilur  publication  of  a   general    bibli<i^ra|ihy  of 
K>robi^v    riii  allied  topics  (such  as  earthcpiakes,  tcm-striid 
.vi  l  meteor*),  and  requests  from  the  writers  of  aU 
l^list  of  their  contributions  to  the  litentluie 
^die  titles  of  all  scpnimte  work^ 
"  The  nnitther  of  titles 

t  attentioo  is  intriied 


to  the  importance  of  fidl  titles,  with  details  of  sixe,  and  place 
and  date  of  publicaiioo.  References  to  periodicals  should  be  on 
this  patteni  :— 

**  Qnetdet,  Lambert  Adolphe  Jacqnel, 
Snr  les  orages  du  molt  dr  Avnl,  iM;. 

Bnixellcs,  Acad.  Sd.  Bull.  XIX.,  1S65,  «;35  5j7  " 

CorTe.«poiwJence  should  be  addrewed  to  the  Chief  Mgnal  Officer, 
U.S*  Army,  Washhigton. 

F.KMA.s.sij  LoR-SCHEH  of  Turin  has  just  issued  the  fifty-first 
catalogue  of  the  literary  treasures  contained  in  hi^  "  Libreria  An- 
liquar  ia."  The  present  number  is  devoted  chiefly  to  geography, 
travel,  and  antiquities,  and  the  contents  arc  conveniently  ar- 
ranged under  four  heads:  .\merica,  .Afric.i,  China  with  Japan, 
Oe^rai^y  and  Travels.  AmongM  the  entries,  which  nnmfacr 
499  allotelher,  the  UUiopbile  win  find  much  to  Inteiot  hfaa. 


HtRR  J.  Oi^tN,  a  Nonvrgi.ui  l-uLi.'.iU,  who  has  been  Study- 
ing the  fungi  in  the  vicinity  of  ikrgen  during  the  summer,  has 
found  a  GMi/iiMniff  jpwriWr  ml  Hoidand.  Thb  variety  hst  newer 
befiwe  beea  Ibund  b  Scandinas-Ia,  and  bekmcs  to  Eqghuid.  Of 
other  viuieties  new  to  Norway  which  he  has  discovered  may  be 
mentioned  /ihii.i/^g,m  lul^olm  and  a  /Miius.  The  flora  of 
Tysnaes  Island  is  stated  to  be  identical  with  that  of  lungland. 

Thk  folloTring  letter  has  been  reeeived  by  Vnt.  R.  Ray 


-  r,  F,R.S.,the  Secretary  of  the  Mnr  in  -  ti 


ciaiion,  announcing  a  d^inalion  from  the  Royal  Jvi»tiety  m  aid  of 
the  fur>d  (now  approaching;  5000/.)  which  i>  being  raised  for  the 
purpose  of  baildiiig  and  fitting  a  mari'ie  laboratory  and  experi- 
mental nqmriuCB  at  Flymouth:— "  Royal  Society.  Burlington 
HoMBCi  Londoni  W.»  New.  1, 1884.  Sir,— Youi  letter iebti*«  to 
the  Maiine  Biolegiad  Astodation  was  laid  before  the  CoonCil 
at  their  meeting  on  Thursd-ty  last,  and  I  am  I'iieC'rc!  "m  infnrm 
you  that  the  Council  have  voted  the  sorti  ol  250^.  Ir.nu  the 
'  Donation  Fund '  in  aid  of  the  '  .Marine  lliological  Association,' 
as  a  token  of  their  sympathy  with  an  cflfort  which,  ihcy  have 
every  rens^on  to  believe,  will  contribnie  lai^ly  to  the  progpcss 
of  lliological  science  in  this  countiy.— I  beg  to  lemain,  yours 
ol>clicnily,  M.  FoSTftIt,  SecltS." 

Anoxc  other  interesting  pspen  in  the  ^rtmditigt  of  the 

Perthshire  Society  of  Natimi  Science  for  iS.Sj  S4  we  notice  : 
dimorphism  in  oak-gall  makers  und  in  their  U'^IK.  by  Prof.  J. 
\V  I  i  iil.  !•  I  >  ;  evulutioB  MWl  S<^>ine  tilings  said  r.-i.:.ii<ling 
it,  by  Kev.  Ci.  .Milroy,  ft.D.,  in  which  a  "creative"  ajiJ  "  spon- 
taneous" view  of  the  origin  of  life  is  discusscl  w  ith  studied 
dispas>ioaatcne«s.  We  are  glad  to  observe  the  ilonrishing  Mate 
in  which  this  Society  teems  to  he. 

PROK.  l)E  1  AColTKRlE  is  bringing  to  a  conclusion  a  work  on 
thcabtjriginal  and  non-Chinese  races  of  China,  which  will  l>e 
published  shortly  by  Messrs.  Field  aitd  Tuer.  It  will  deal  with 
one  sectioa  of  the  learned  anthor's  researches  into  the  o>igimt$ 
Sinkit,  in  which  he  has  been  cngajjed  for  several  yeais,  and 
which  have  been  so  successful  in  some  u;  |  ulant  re-[)Lct-.  One 
of  ihc  most  curious  results  of  the  work  will  be  to  demonsirale 
the  real  vouth  of  the  Chinese  as  a  homogeneous  and  powerfu. 
]ieople.  it  is  based  wholly  00  original  researches  into  Chinese 
iiienture,  and  this  is,  we  believe,  the  first  time  ih.it  the 
ethnology  of  early  Chin  hat  been  studied  from  the  works  of 
the  ChincM  themsdves,  or  indeed  at  all.  The  work  deals  with 
the  various  tiiVtv  ulikli  \\.\\r  v.m,  lively  occupied  China 
prx>i>er,  and  whuti  art  iiMimartly  n  uiiectcxl  with  the  Indo- 
Chinese  races,  the  latter  being  in  fact  the  mo»lern  representa- 
tives of  the  early  occu|>ants  of  China.  The  originality  of  the 
Bubjcct)  as  well  as  of  the  sources  from  which  it  is  treated,  should 
render  the  volume  one  of  great  icienlific  and  geneni  iaiereil. 
The  work  was  oTif^aally  pteps««d  a*  «i  introduction  to  Mr. 
Colqnhotttt's  new  book  "Among  the  Shaas,"  hut  it  gradually 
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grev  to  uick  an  extent  uader  v*  author'i  hinds  that  it  becatne 
tf0i  krgc  P/r  luch  a  purprM,  and  thit,  as  well  as  its  inctependent 
»jlii^,  rrftderH  it  de>ira!ilc  to  have  a  separate  publication. 
Mr.  Colqabouc'ii  v</lume,  which  is  on  the  point  of  publication, 
will,  however,  contain  an  inlroduction  by  Prof,  de  Lacuuperie  on 
the  cradle  of  the  Shan  race,  which,  oirioosly  enough,  he  p(acc!> 
far  away  on  the  borders  of  Shensi. 

I'kor.  R.^^tico  CakiCai.i  continues  to  develop  the  scheme 
f'rrmaUled  in  the  first  number  of  La  Nucrva  Saeitza  with  great 
rigour  ami  learning.  'Hie  third  number,  fur  the  r|uarter  ending 
September  18K4,  ^how*  even  greater  energy  and  grasp  of  the 
•ubjcci  than  il»  predcte^sora.  The  e<Jitor'»  view*  are  now  quite 
clear— <ip[K>tii ion  alike  to  the  two  extremes  of  materialism  and 
dogmatism,  and  the  establishment  of  a  new  philosophy  rccoa- 
tiling  the  subjective  methiyU  of  the  old  scIi'joU  with  the  objective 
tt.ind|>«int  of  the  new.  Kvolution  in  the  Darwi  nian  sense  is 
•cccjilcd  without  rescrsc,  arxj  the  germs  of  life  arc  Mnighl  in  the 
very  lowe«l  forms  of  matter — the  crystal,  the  molecule,  and  the 
atom  ilself.  Thus  csolulion  receives  its  broadest  expression,  and 
tiegini  from  Ihc  very  first  a.  well  for  the  vital  force  as  for  crude 
mailer  itself.  The  first  genci',  f)f  psychis  Is  in  fact  referred  to  a 
unity  arising  out  of  the  fusion  of  lower  chemical  species  in  a 
higher  chemical  specie^,  which  forms  the  connecting  link 
lieiween  {kftnitat  and  biological  psychogenesis.  In  it  indi- 
vi<tualt  twgin  to  react  in  such  a  way  that  the  opposition  be- 
tween kubje<  t  and  object  miy  almost  l>c  laid  to  have  already 
liegun.  The  thcf)r)'  is  ingenious  anil  skilfully  worked  out  ;  but 
Ihc  unusual  interest  taken  <m  the  Continent  in  this  |vcriodical  is 
probably  due  mainly  to  the  remarkable  learning,  cleameui,  and 
conaislency  with  which  the  cilitor's  views  are  advocated.  In  the 
prcuciii  numlicr  the  chief  articles  arc  :  -Modern  Italian  Thought, 
the  I'ylhagoric  Formula  of  Cosmic  Kvolntinn,  and  the  French 
Ami-Clerical  Evolution. 

A  IIKiH-LEVKt.  meteorological  station  ha  -  1»een  recently  csl.t- 
t>li«he«l  by  Mr.  Wragge  on  Mount  lx>fty,  alwiut  2200  feet  high, 
•nd  ten  miles  from  Adelaiile,  S'lUlh  Au  tralia.  With  Mr. 
Wragge't  grea*  energy  and  ability  valuable  results  will  Joubtlcs, 
l>e  obi.iine<l  from  this  new  high-level  xtaiion  in  connection  with 
Ihc  excellent  mclcsirological  service  of  the  colony. 

In  the  Rr|Kirt  on  Weights  and  Measures  presented  to  Harlia. 
men!  by  the  lloaul  of  Trade,  under  the  Weights  and  Measures 
Act,  1878,  Sir  T.  H.  Farrer  remarks  in  reference  to  the  metric 
system,  thjt  an  opinion  has  t>een  expressed  by  the  Hoard  of 
Traile  that  the  time  has  now  arrived  when  this  counlr)'  might 
with  B-lvantage  join  the  International  Convention  on  Metric 
Standards,  under  pro|>er  conditions  ;  provided  such  a  course  is 
not  to  t>e  taken  as  an  adhesion,  on  the  |t,irt  of  the  United 
Kingdom,  to  the  metric  system.  These  olisers-alions  appear  to 
bo'  intended  as  a  reply  to  the  eighth  res<dulion  of  the  Conference 
of  the  International  Geodetical  Association,  held  in  Rome  in 
t  Mo)>er  last,  which  expresses  a  ho|>e  that,  if  (he  rest  of  the  world 
accepts  Ihc  meridian  of  Greenwich  for  the  unification  of  longi- 
tude, I'ngUnd  will  find  in  this  agreement  an  additional  moti\-e 
for  taking  a  new  step  in  favour  of  the  unification  of  weights  and 

nicasurcs,  by  ailheting  tu  the  Metrical  Convention  of  May  30, 

1875 

Two  years  ago  I'lof.  <).  Sais,  of  Chrisiiania,  was  given  some 
mud  taken  from  Ihe  tx4lom  of  a  Uke  in  Australia  by  Dr.  Lura 
holtf,  a  Norwegian  geologist.  Re>:ently  he  b.is  made  ex|>eri. 
I  with  the  same  in  small  a({uaiia,  and  has  succeedcfi  in 
;  from  the  dried  muJ  ijuile  a  fauna  of  .\ustralian  fresh- 


water invertcbratev 

AOOOIlMNo  tu  I.' Kxfl*ratun,  Commander  de  Ameraga,  of 
iry,  has  handed  to  the  Mmistry  of  Marine  at  Rome 
enllectWKit  made  during  the  recent  voyage  of  Ihe  corvette 


CaTTMtii>h.    The  voyage  lasted  more  than  two  yean  udiU. 
during  which  time  she  louche'l  at  M  jntevirico,  Valfcu. 
Callao,  Guayaquil,  Sydney,  Singapore,  and  .^dea  lapr- 
hydrographical  investigations  were  made  in  the  Sitaiticf  Mm 
Ian  and  on  the  coasts  of  Fiji,  Tahiti,  and  among  the  iitu6  • 
the  South  Pacific    The  collections  relate  principaU)r  to  d:^ 
p^logy,  ethnology,  the  fauna  and  flora  of  Peru  and  Atar^ 
Peruvian  potter)-,  mineralogy,  and  zoology.    In  the  Aatlr. 
logical  Section  there  are  three  Penisian  mummies  it  fei- 
prescrs-ation,  although  the)' probably  date  back  a  lho«siaii:r 
before  the  Spanish  Conque>t.     They  are  distinguished 
Eg)'ptian  mummies  by  being  in  a  crouching  positiM  ifar 
of  at   full  length.     In  the  Ethnological  Section  then, 
curious  s|>ecimen  of  Carib  art  found  at  the  summii  of  Vi 
Critli,  near  Guayaquil. 

The  Tiitn  announces  the  death  of  the  celebnttd  tif— 
and  traveller.  Dr.  Alf  ed  Brehm.  in  his  fifty-fifth  yeu. 
son  of  a  Thuringian  ornithologist,  he  devoted  much  of  h»  ■« 
attention  to  the  study  of  birds,  but  all  animal  natatt  n> : 
pros-ince,  and  his  oljservations  ami  researches  *re  rtcri 
volumes  of  high  im|>ortftnce  and  value.   While  still  a  rcrji 
n>an  he  spent  several  years  in  the  north-cast  districts  of 
and  later  in  life  undertook  frequent  scientific  toors  is 
lands,  including  a  visit  10  Siberia  and  Turkestan.   In  I*-' 
accompanied  the  Duke  of  Coburg-Gotha  to  Abysiina.  i>  • 
1877  acted  as  scientific  guide  to  Prince  Rudolph  in  llw  ow* 
of  the  I>anul>e.    The  deceased  was  for  some  years  Dltc:' 
the  Zoological  Gardens  at  liamburg. 

A  MAi'.NIKlCENT  metcor  was  observed  at  MulWia.*- 
khine,  on  the  evening  of  October  30  last.    Its  direflw 
from  north-east  to  south-west,  its  duration  two  to  three  wc*- 
While  visible  its  progress  was  accompanied  by  a  hisung  «■• 
and  it  fin.illy  exploded  with  a  loud  report  and  hrilluni 
reddish  light,  leaving  a  bright  trail  behind  which  was  stiU 
half  a  minute  later. 

Two  prehistoric  toJibs  have  been  recently  opened  of 
villages  of  I.atdorf  and  Grona  near  Rernburg  (Oemunj!.  f- 
the  direction  of  I'rof.  Virchow.     Three  skeletons,  le  f- ■ 
comb,  a  bronze  ring,  a  flint  knife,  and  half  a  hoise»kx«' 
found.     The  excavations   have   now  licen  conlinutl 
Dr.  Fischer's  direction,  and  more  objects  brought  u  'i  ■ 
among  others  curious  necklaces  made  of  the  teeth  i* 
wolves,  and  foxc*.    The  age  of  the  tombs  is  said  lo  *« 
3000  years.    The  objects  found  will  lie  preserved  in  the 
of  the  Hernburg  .\nliquarian  Society. 

We  have  received  from  Mr.  Hcnr)-  Simon,  of  Msaditf'' 
copy  of  a  pamphlet  by  Mr.  Breckon,  Mr.  Simon's  reprrw^' 
for  the  Clevcl.ind  district,  on  the  question  of  the  manaivts"' 
metallurgical  coke  in  connection  with  the  saving 
products.  An  account  of  the  present  position  of  the  qneif'' 
England  is  added,  as  well  as  a  reprint  of  papers  oo  lb*  ^ 
read  by  Mr.  Simon,  Mr.  Dixon,  and  Mr.  Sanith  bet"" 
Iron  and  Steel  Institute  and  the  British  Association. 

The  tobacco  plantations  of  Southern  Hungary  ate  ihitss^ 
by  a  terrible  pest,  vii.  the  »o-callc<l  wire-worm,  whliA  ^' 
from  the  ordinary  tobacco-worm,  inasmuch  as  it  enlers  tk** 
of  the  plant  just  aliove  the  roit  and  then  works  its  iW*^ 
way  rit;bt  up  l  i  the  fluwcrs.  I'Linis  thus  attacked  J 
toKicco  whalcs-cr,  as  the  leaves  turn  yellow  ai 
after  the  worm  has  att.ickcil  the  stem.  The 
mcicly  attacks  the  rojt.  Tlic  large  jito*^ 
arc  celcbroteil  for  their  i-\    "    ■  p  - 

j  deslroyctl  this  year  bjf^ti- 
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A  LARGE  IlorticuUur.nl  Exhibition  »  to  b«  held  ai  Berlin  in 
5<r|>teinbcr  1885. 

A  coFFEJ.  plantation  has  been  cMabli^hed  by  a  landowner  in 
'.he  nci|;hhour1ioocl  of  Komc.  It  is  staled  that  he  realised  a  fair 
prufit  with  this  ]rear'>  harvest,  which  consisted  of  3  tons  of  coflee 
per  hectare. 

A  XEW  mud-crater  has  formed  at  the  foot  of  Mount  Etna, 
mcaturing  voroe  500  metres  in  diameter.  The  mud  ejected  by 
il  flows  towards  Monte  Furmento  and  the  pine  forest  of  Dianca- 
rilla. 

't'HK  additions  to  the  Zoolo(>ical  Society's  Gardens  during  the 
(list  week  include  a  Vcrvet  Monkey  (CfW/i'M«-«/ /a/oni/zV  9  ) 
from  South  Africa,  presented  by  Mr.  J.  A.  Cameron  :  an  Asiatic 
WiJjJ  Ass  (EijHus  cHOgtr  i  )  from  South-We>tcm  Asia,  prc- 
senleil  by  Licut.-Col.  R.  A.  Crawford  ;  a  Short-eare<I  Owl(/*x«> 
'>r>i(h\v(ut\,  a  Lesser  Kestrel  (Tinnuneulu!  (fHtkris)  from 
Giiqualand  WeM,  South  Africa,  presented  by  Mrs.  L.  Weil  ;  a 
Coromoo  Cormi)ranl  (PkaUcretorax  carli/\,  British,  prcseiiteil 
by  Mr.  S.  S.  Mossop  ;  a  Macaque  Monkey  [Ma«uus  eynom^lgui) 
from  lndi»,  dcposite<l  ;  two  Tasmanian  Wolves  ( Thylaeinuz 
cywKtf'kalH%\  from  Tasmania,  a  Reindeer  (Kangifrr  larandus  i  ) 
fivim  Labrador,  a  Golden-winged  Woo<lpccker  [Colaptts  atiraliii) 
from  North  America,  a  South  American  Rat  Snake  (SpiU'Us 
ruriW^i/u)  from  Soulh  America,  purchased. 


OCR  ASTRONOMICAL  COLUMN 

Tmk  SaTI'RMAS-  Svstkm.— Dr.  W.  Meyer,  late  Assistant 
Astronomer  at  the  Observatory  of  Geneva,  has  puhlLshcd  in 
.  vxijt.  of  Af/moires  di  la  SotiM  dt  Pkytiifut  rt  d" Hiiloire 
Kii:urilltdt  Ctniv*  a  determination  of  the  dimensions  of  Saturn's 
ings  aikl  of  the  orbits  of  six  satellites,  and  (he  mass  of  the 
'lunel,  founded  u}ion  observations  made  at  the  Observatory, 
«ilh  a  iilar-micrometor  on  the  Merz  refractor  of  10  inches 
ipcrturr,  presented  to  that  institution  by  the  late  Prof.  Plant- 
inioor.  The  observ-alions  in  question  were  made  during  the 
>p|VMition  of  1881.  and  upon  a  system  which  it  was  believed 
»'iuld  give  (he  measures  a  superiority  over  those  obtained  with 
h''  same  instrument  in  the  previous  year.  The  meinoir  on 
satum  aitd  his  satellites,  which  has  been  separately  publishoti, 
«  prece<led  by  a  very  minute  description  of  the  Plantamour 
■•|aalorial  by  Prof  Thury.  The  measures  arc  printed  in  detail 
»ith  the  elements  of  reduction  employed  ;  they  extend  from 
\ugBsl  15  to  December  19.  Dr.  Meyer  considers  that  Mimas 
»n  certainly  ol^erved  on  five  nights,  though  he  remarks  : 
'  Mcme  dans  la  colossale  lunette  de  Vicnne,  c  est  un  objcl  trcs  | 
Iclicat,  qui  es\  rarement  visible  quand  il  n'cst  pas  pr^  d'une  | 
l(>ngatiun."  On  November  4,  at  loh.  Jim.,  a  very  faint  ; 
'bjcct  was  ohienred,  approximately  in  the  position — x  =  254",  1 
=  -  35",  which,  by  means  of  Prof.  Asaph  liall's  cphemcris,  , 
)r.  Meyer  identifies  as  Hy|Krion.  In  the  discussion  of  the 
'ibits  of^ the  satellites  (Enceladus,  Tethys,  Dionc,  Khca,  Titan, 
nd  Japetus)  provisional  elements  arc  assumed,  and  are  cor- 
ecteil  in  the  usual  manner  by  e<]uations  of  condition.  In  order 
0  determine  the  mean  motions,  the  Geneva  results  arc  com- 
«rcd  with  those  of  Hessel  in  the  case  of  Titan,  while  for  other 
atcllilcs  the  comparison  is  made  with  the  cpoclis  deduced  b^' 
acub  from  his  measures  at  M-idras  in  the  ^'cars  1856-58,  it 
ting  considered  that,  in  view  of  the  precision  attaching  to 
hem,  little  would  lie  gaine<l  by  having  recourse  to  the  older 
'lAcrvations,  esjiccially  as  difficulties  attend  their  explanation  in 
»»nv  cases. 

The  nins5  of  the  rng  Is  conchided  to  he  very  minute,  certainly 
much  less  than  the  value  assigned  by  UesscI  ;  it  is  staled 
L  with  the  aid  of  Tisscrand's  theory,  taken  in  connection  with 

rofaaenration,  was  found  for  a  higher  limit. 
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'  '   '  '<  s  of  tbaJMKDCt  deduciblc  from  the  Geneva 


s  ortkK||nct 


la  the  probable  error  with 
Prof.  Asaph  Hall 


The  following  arc  the  ]>erio<ls  of  the  satellites  and  their  mean 
distances  from  Saturn,  determined  by  Dr.  Meyer  : — 

Sidereal  Mean  tlb^lance 

revolutioo  Id  arc         In  o^uatoruiJ 

d    h.  Di        (.  ,  mdii  of  Sjtiini 

Knccladus  ...  I  8  53  6-92  ...  34'3So  ...  3*866 
Tethys      ...      I  21  18  25-62  42751    ...  4"8l2 

Dione   2  17  41    9*29    ...     54'757    ...  6-163 

Khca   4  12  25  1 1  "57    ...     76  484    ...  8'6oS 

I'itan   15  22  4t  23-16    ...    176*910    ...  19-911 

Japetus  ...  79  7  49  24-84  ...  5147"  57  9JO 
The  Variable  Star  U  Geminorum. — Mr.  Knott  has  sue- 
ceede<i  in  observing  another  maximum  of  this  irregular  variable, 
which  appears  to  have  taken  place  on  October  22,  thrnigh  there 
was  very  little  diange  for  lour  days  after  that  date.  On 
October  18  it  was  lielow  I3'3m.  Krom  his  previous  observa- 
tions compared  with  this  one,  Mr.  Knott  infers  that  there  has 
been  a  double  (>erio<l  in  160  days. 

Enckk's  Comet. — M.  Otto  Slnivc  has  notified  that  an 
cphcmcris  of  this  comet,  extending  from  the  beginning  of  the 
present  month  to  ihc  beginning  of  May  next,  has  been  prepared 
by  Dr.  Backlund,  and  that  it  was  intended  to  communicate  it  to 
a.stronomers  direct  from  Pulkowa. 

Wolf's  Comet.— M.  Gonnessiat,  of  the  Obscrv.itory  at 
Lyons,  has  calculated  elements  of  this  comet  from  observations 
extending  over  forty-fi%'c  days  :  he  finds  the  )>eriod  of  revolution 
6'862  years.  The  following  ephemeris  is  deduced  from  his 
orbit  : — 

At  Parii  Midnight 
R.A.  N.P.D.      Log.  distoDce  lDten<ily 

h.    m.   s.  ,        .         frum  Eafili        of  light 

November  21. ..22  57  13  ...  93   60  ...  00035    ■••  074 
33. ..23    3  II  ...  93  3i'4 

25  .  23    7  II  ...  93  54  9  ...  00169    ...  0-70 
27.  .23  12  13  ...  94  16-4 

29  .  23  17  18  ...  94  36  0  ...  0-0300    ...  065 
Decemlier    I. ..23  22  23  ...  94  53  8 

3  ..23  27  30  ...  95    9  8  ...  0  0425    ...  o-6l 

I1ie  intensity  of  light  on  September  21  is  taken  as  unity. 

GEOGRAPHICAL  NOTES 

At  the  last  meeting  of  the  French  Gc0graphic.1l  Society  Dr. 
Paul  Hcis  read  a  pa|>cr  upon  the  results  of  his  journey  throtigh 
the  valley  of  the  Mcikong,  and  further  north  into  the  un- 
explored region  which  separates  Indo  China,  pro|>erly  so-called, 
from  Tomjuin.  Dr.  Heis  has  nude  several  discoveries  likely  to 
be  of  service  to  anthro|>ologists,  geologists,  ar.d  mineralogists, 
and  has  brought  back  with  him  a  collection  of  insects  and 
reptiles,  as  well  as  a  meteorological  register,  which  was  checked 
four  times  a  day  during  the  whole  of  his  journey.  Leaving 
Saigon  on  Decenilier  12,  1882,  he  ascended  ihc  Mcikong  as  far 
as  the  18th  parallel,  at  which  point  he  turned  off  from  the  main 
stream  in  order  to  go  up  its  aflluent,  the  Nancham,  and  en- 
deavoured to  rcich  Luang-Prabang  through  the  hitherto  un- 
explored region  known  in  Annam  as  the  principality  of  Tranninh. 
This  region  is  infested  by  Chinese  brigands,  caltcd  H<>s,  who 
dros-e  him  back  to  the  Mcikong,  and  seized  the  greater  part  of 
his  baggage.  Reascending  the  river  to  Luang-l'rabang  he 
remained  there  for  eight  months,  exploring  the  country  in  various 
directions,  notably  along  the  Nancham,  which  took  him  close  to 
the  region  of  the  Hos,  so  that  he  was  again  coin|>elled  to  retrace 
his  ste)>s.  Being  prevente<l  from  returning  eastward,  he  went 
through  the  Siamese  |>art  of  Burmah,  reasccnded  the  Meikong 
as  far  as  Chicng-scn,  thence,  passing  from  the  basin  of  Ihc 
Meikong  to  that  of  the  Mcinam,  he  reache<l  Chieng-mai,  Bn<l  so 
made  his  way  on  foot  to  Bangkok,  following  the  course  of  the 
Meinam.  From  Bangkok  he  went  to  Chant.ilun,  on  the  west 
coast  of  Siam,  and  thence  on  foot  to  Baltambang,  traversing  the 
plain  of  the  Saphyrs,  where  4000  Burmese  arc  employed  in  the 
search  for  precious  stones.  After  visiting  the  ruins  01  Angkor, 
he  reached  Saigon  on  June  12  last. 

TllK  oldest  Geographical  Society  in  Europe  has  hitherto  been 
regarded  as  that  of  Paris,  founded  in  1821,  but  according  to  a 

fiapcr  recently  read  before  the  Verein  fur  ICrdkunde  at  Dresden 
)y  Dr.  Ruge,  this  honour  belongs  to  the  "  Cosmograjihic 
Society"  of  Nureml>erg.  It  was  established  alxiut  1740,  and  first 
came  before  the  public  in  1746,  and  nas  connected  with 
llomann's  establishment  in  Nuremberg  The  founder  of  the 
bitrr  was  the  well-known  cartographer,  joliann  Horainn,  on 
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•N->«,   ■  -.  •  n  :»u  r  .V«.-T^4cd  to  his  son.  The  latter,  having 
•  ••    ••     -"^  r"  "Tf  "v  S--ca<s*  to  a  relative  named  KlicrifwrKer, 
I  y^-r.  j>f\ivi«!e<i  thry  always  rctaincil  ihc 

r  ~v    •  •  •  -  :Ve  the  firm.    Franz  endeavoured 

 --  »  ;r;.N  their  maps,  ihiK  cuming  in  contact 

••  n C"*  an.!  altimately  founding  the  "(?o4mo- 

r~-"**  » \xfi  «x*  dividetl  into  mathematical,  geogra- 

•••    ,1?.   l-vi-v-*'.  ««\-!t.'ns.    In  a  work  published  in  1750 — 
V»;~»v-."'' "NrH*  Xavhrtchi  und  Samniluiit;  auf  dxs  Jahr 
Ji*     -  »»•  ,v<n-Uine<l  Unidly  of  the  defective  condition 

••  "   •  *      «••'.  •.i:<v»'»  ID  the  German  Slate,  and  criticise*!  un- 
•».    •••      «.      Bu.«  <>t  ilermany,  a>  well  at  Miggoled  the 
H-«5  -t   ••  •r-.'x-t^  them.    The  na|icr  then  dcscril>e4  the 

•n-is- M  '>--i  -.he  S»virty,  their  projecl*  for  the  inciea'ic 
•1  J        •••    •  — among  others  a  lottery  to  |iroc«rc 

»l-»"s.    .         t"i.  S'wever.  the  I  cading  spirits  were  called  away 
f  ♦  ••-•tv  ~    •■ «-.  ar;»«Tiitie«.  or  to  Kiis-ia  ;  the  Sevtn  Yean' 
W»    •,•        >•  i-»  <v-*.lv  work  of  the  kind  .idvocatcd  ;  I'ranz 
jm»    '  •    %>.  M.\»T  «i:«M.  and  the  •* C'nsmographic  Society" 
»  "» a—.var  to  have  t>oen  c-mfineil  to  reme<1ylng 
•   t»  «t    «-     t«\  Mi]>plying  good  |Mi|>ular  maps  of 
o^uming  mote  accurate  information  a*  to 

•-»•  c^-  v » 

\*7-»t        tNe  »hip  Ffn,^rin.t,  Capf.  Nil'ion,  arrival  at 

•  I  ,■  Mt  l%,^ui,  in  tirrrnland,  re|>orting  that  an 
F-»  i»  •  ■•.  I  ♦  .•«:-.!  -HI  an  toe  tl.v  in  the  julianeh.iah  Itay,  the  lower 
"■«*  ••'  *  s.'*r,  the  xi.l.-*  of  a  w.Midcn  che»t.  and  some  other 

mf«.>|  Ann.:  t,  •  hill  of  ladmg,  and  some  cheques 
»,.;••..'••  IV  I  .••'  ;.".«  jvAir  of  oiKkin  lroii>or<  markcii  "  l/mi* 
'"d  a 's  .»r>km  which  o>vere.|  vtinelhing  of  the  shape 
•  •  v  -  f  •  h.m>.«n  lisly,  hut  which  the  Kskim  i  did  not 
<\»"  •«-  —  1,  ,  ,>i  tii«  sii|H-rNtiti>>iiN  piejtidico.  On  another 
V  '"lid  a  .pMniiiy  o(  s.^dor.'  app.'irel.  The  llskiino 
S»t«;*«  rh.-  a<tule>  to  lidi ineha.il>,  and  gave  them  to 

C"»«-  «      M.'tT  I  »;:en.  who  w  oner  >iet  out  to  recover  all  the 
«*•♦*.       •*>.•  I  .Vi  n  W4s  un.iMe  to  lin<l  the  »|H>t  a;;ain.  Ilerr 
I «  v»  •♦  ■!»  «  «     ::>,tt  .imoii^  the  artii'li's  aielwo  sitle-.  of  a  w<HHlcn 
."1  IS  wti.l.-n  III  )H'neil,  "  (leneial  ••rders,  iclrgrams, 

«a  «•  .■;>.  .I; line,  sjiip's  p.tjvrs,  vaiiont  p.^prrt,  various 
A^'.x  ••.  ••v^^^l!>•l  ivtrtv,  .  .  ."  I  lir  1.1st  woids  .ire  not  very  clear. 

••••I  Isvinl  IS  wntien.  Brfoie  sailing."  There  is  also 
■  !.•  n  'ss>^  ,>i  , >•  on  whu'h  is  ptinled,  "  Kot  d<'|>o«it  with 

«»•.•  U«nk  .«!  t'  lj  ..'inia."  «ii,|  a  jviir  of  oil>kin  iroiis<  ix  maiknl 
*' I  ••IMS  Xi'ros."  The  most  lennikitltlc  oinmist.mce  o)  this 
«»»s,s.\..,  i»n,itin  i!^  ihesjvM  in  whuh  it  was  made,  as  ihr-e 
•1.1.  I>s  nil,. I  in  the  %>Mifse  0I  ihi.f  years  have  diifli-il  on  an  ice- 
««v  irom  |..n.:  m  K.  to  \V.  !  ni.  y  can  h.iidly  hail  from 
the  ph.v  w'l,  I,-  iho  l.stnn.  ru  w.is  ciushr.!,  as  she  s.tnk.  and  the 
♦niroiinlm:  i,e  l|..,-s  were  Kumnd  to  dust  hy  the  catastrophe. 
Itol  »e  kii.iH  liom  the  tvpoiix  of  M<-ssi>.  Pannriihower  and 
M. \\ illi'  ili  ii  ,  i.  w,  nriri  lr.tving  the  vesv,-I,  i«ni|HNl  for  a  few 
.l,u«  on  ..,.,„  ,„.  tlo.  in  id.  r  to  diii.le  the  proiiMon*.  Iliis 
«.v.k  1-1  »,v  n.  ii  III,-  N,  w  Sil«eii«n  M.iiids.  and  piol,,il.|y  the  lent 

J"''   i<«t.d  «1i,tr  the  iviitains  iiM-ie  now  fomiil.'  A«  no- 

Hslj  h«.|  il>.  n  di.  d,  theie  1  «iinol  haie  \w,  \\  <iuv<  <>ipse  under 
th.  1v»i.t.i«.    \M»,.i,        ,|„,  I,,,  ,l,,i„.,|        „n|y  Ik- 

tonx.iiii.d  ;  hill  t.v  a  i.ni^h  >Ahuhlion  the  di>l.in.e  is  al-iiil 
IV««  ntnii.  il  md.s.  and.  it  h.«s  11  ,„irii-.l  in  aU.ul  l<»io 
diis.  ih.  «i.i  «.-,  I  .I,.  o(  .li.Hiiig  IS  i\  nMiii,.il  miles  iH-i  d.iy, 

MVho.K     I'.'H.ln;  |.,|  .1,  ,i|.m», 

■•I  Mu^..i,  Will  MM,"  "riimf  Hisnnivk."  and  ••foiinl 
M  .III..  «i.  ill.  mm..  ,  >»,n  1.1  ihi,«r  i.»iai.i.ts  l>i  Urn  i.u.iav 
M.  t-.  i.m  oil  Im.  rsid-x  lilt-  loiii  lip  ihr  |'.»i«ii.i  Kiv.  i  in  the 
I'f.iiii..  Mi.i.-.ii.  (  \«,..  ,<i,ne  KrpiiMi.t  I  In  «  l..'l....g  I,,  a 
tni-l.lli  |ii...ip  .t(  .,..11,.  hiiii-li,-,!  ,  (II ,,  1,  u  .»t  ihe  Ii^m.issi  Kiwi. 
Whi.l.  •!  iImI    p. .1  (.,.,„«  III.    Km,i,.I4,,  Ni«..,,i  i|„.    .Aiy. „!,„,. 

I  I      ||„.  ,„,.,  ,  (,,.  ,.1,1,  ,1,,  ,,11,  „ 
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V'  M   ^1  •  dt  11  »|  »,.„„.  ir,  kilom.  iii  >  tvl..w 
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'  ■  at"  sJ,  I.  „,  M.sl  in  N-mih  .^i„,  ,,.a  in 
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The  Expedition  which  had  left  Loango,  ledbjf  UnLlcs 
in  order  to  carry  provisions  to  De  Braua's  Miaiaii  il  .Sw 
Po'd,  was  ahandoned  by  about  two  buiMimi  omm  c  i 
shore  of  Lake  Loadima.  It  arrived  at  the  Minpiip  1 
on  the  Congo  (a  Mation  of  the  Intcnu(ion«l  Society iuoJi<i| 
and  prepared  to  make  a  new  ilart. 

AN    ACCOUST    OF    SOME  PREUMISXI 
EXPERiyfESTS    WITH   DIRAM'S  ASLl 
METERS    ATTACHED   TO  KITE  Smi 
OR  IVIRES' 
'T'HESE  experiments  were  regularly  commenced  ia  Sc'-i 
1883,  and  continued  at  intervals  up  tu  JaiK  14.  iSSi  ' 
preliminary  no'c  descriptive  of  the  apparatu*  atvl  niei-  ) 
ployt"il  apjicarcd  in  the  Quarli-rly  Journal  of  the  Ri>ni  V  • ' 
logical  Society  in  1883.    As,  however,  some  improvtoiA'-a 
since  then  Iwen  made  in  the  mode  of  Hying  and  e»tK»::1 
heights,  it  may  be  as  well  to  give  a  brief  account  <i  tk  vi 
dt  tiffi'O. 

First  of  all  two  kites  arc  now  flown  tandem,  tlie "  I 
being  a  small  kite  .ilxiut  4  feet  high,  which  is  easily  p< 
whicn,  when  it  has  reache<l  an  altitude  of  about  looSrr'.  ri 
the  win<l  is  always  considerably  stronger  than 
surface,  is  usci  to  lift  up  the  larger  main  kite  (jfecl  liu.*  •-' 
l>ears  the  string  (latterly  wire!  to  which  Ihc  ift-jrah"-- 
f.\stcne<l.  Il  also  helps  to  keep  the  latter  sttaily  fc-^ 
prevent  any  sudden  and  ilangcrous  descent  of  kito-  '' 
nients.   The  Ktrger  kite  is  now  made  of  tussore  silk  oltKt  if  • 

1>attcm  ami  cnjiable  of  folding  up  like  Archer's         ■'  ' 
iites.    The  tail,  which  is  in  reality  a  most  imiH-rtja  •  ' 
and  usually  the  fiiNt  part  of  the  ap|)aralus  to  gi»emjj,  "i 
!  of  six  large  wire-riinnietl  canvas  cones  fasteiiol  to  a 
alliiws  them  to  revolve  without  Iwifling  their  cotd. 

In  the  first  experiments  the  nmin  kite  was  flown  ''J 
flax  coril,  but  littcrly,  at  a  suggestion  by  Sir  Willum  '  •  < 
piano-cord  steel  wire  lias  been  used  similiu  to  thai  <ii'.'  ' 
Sir  William's  dccp  sca  sounder.  This  I  have  f'*"'- '.^ 
improvement  on  the  string.  Il  is  double  the stftO£th.<>»* 
the  weight,  one  tenth  the  section,  and  one-half  ibt j 
ilrawback  being  that,  unless  great  care  he  e««rci'«''-  '  H 
liable  to  kink  and  nist.  To  obviate  the  latter  1  k>»- J  j 
supply  for  the  coming  year  clectroplale<1.  1 

It  is  also  neccsary  to  have  wire  all  through, 
agreeable  discharge  of  electricity  is  apt  to  take  p'»--- 
junction  of  the  wire  and  string  in  ordinary  wea'Hf.  '  ;^ 
which  some  of  my  friends  would  he  able  to  testify.  * 
wire  is  continuous,  and  in  contact  with  the  iron  of  iV  ^ 
which  is  rivetetl  to  the  ground.  I  have  found  no  perctv^ 
in  onlinary  weather,    llie  winder  was  made  foe  ot  ^  ^ 
Flliott  Itros  .  and  though  by  no  means  perfect.  »  --^ 
iK-itig  rivetol  to  the  earth  »o  as  to  hold  the  kite  ia  >[  ^ 
wmd.  and  l>eing  furnished  wiih  a  ratchet  and  spnnC*'  1 
Ih-  lockeil  s,>  as  to  allow  me  to  attend  to  the  anetnomr'^ 
obscivations  with  the  theodolite,  \-e.  j 

The  anemometers  are  of  the  ordinary  Bir«in  pattf*- 
in  <li:inictrr,  and  suspended  to  a  gun-metal  rod  «>i«'""| 
the  vertical  plane  ot  the  wire,  the  roil  being  fastenei 
by  clamps  at  its  ends.    When  the  large  kite  is  » ""^  ^ 
.11  so  lioiii  the  win.ier,  and  stca.iy,  an  anemoroelci  i'  ^ 
the  n«  aic-*t  loo-fiN»l  maik  and  its  indication  and  1'"''' 
The  wire  i»  then  luye.!  out  a  certain  distance.  ' 
«n.-monirirr  alt.iche>i,  and  s.s  on.  the   interval  "'J^y 
l.iwrsi  in»lninu-ni  anil  the  win.ier  being  regul*""'  | 
Ihi'  .lillrr.  n.-.-s  ofvcl.vity  are  rcpiresl  for  a  cou>P"^[^  ,4 
01  l.iw  a  litit.lc  re.jvslively.     The  altitudes  arc  aii-  ^ 
l.iling  the  veitual  ani;Ies  of  the  instruments 
with  a  ihcsvlolite  placed  at  the  winder,  and  CdbW^, 
•  vna(;r  value  f.<r  the  lahiJe  period  with  the 
i».  h  iiisiniinrnl.     The  melhtid  ctaptoyed  » 
pr.it imair,  a«  I  cann.4  le»ve  the  winder  »«T 
siiiiidianeoos  .^Wn■allon»  at  th«  et>d»  c4  a 
IS.  homevT'.  one  whi.-h  1  havr  rcascw  to 
laiily  aivurate.     A  crttain  all^jj^ 
'       to  ihr  l.iwrsi  instrument./ 
iiirfii>  Is  thru  taken  to  lie  * 
li.Hn  lhl«  anil  ihr  vrrtnal 
iiirnt  It  •  ah  iilalr.!,  an. I 
j      •  Pmim  fw4  •)  ■II'  Mamtm.) 
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a  aocataaoaOjr  been  checked  by  ob«erv»tion»  taken  M  the  codt 
ft  base  of  891  feci,  and  with  >uch  saiUfaciory  rnulta,  tfaftl  in 

e  ptCMint  v.isL,  Nshcre  the  observations  huing  rclativct  gmt 
carac>-  in  mt  i  .nii^  th«  abciolate  hcit^hiti  U  not  re4}ttirea,  I 
te  iJcci(Ic<l  ;o  .-\Avy\  it  in  preferaiccto  the  latter  infinitely  more 

iiibrous  n>fthi>it. 

NiniicroiiN  ol>MTvali<.>ns  have  been  UMdc  without  >uccc><.,  acci- 
nts  of  all  kiuils  happening  both  lo  Lite-;  An<l  initrunu-nt^,  Mifti- 
-nf  (  >  'IctiM  .in)  tiiif  who  tiut  itiili;icvl  with  a  liiilc  Linli 
HI  All  wuulil  eventually  come  li^jlit.  I  li.ivc  thori-fnic  only 
x\\  .itilc  fji  1(1  collfi.!  the  rcsull-t  ul  a  ncIccI  few,  su.  2J  in 
I.  in  whi'li  !h'-'  c I'lilii iDri',  were  favourable, 
lliihcito  I  havL-  iinl)  ii»cil  kiles  is  a  /■'.•«/  ,','i)fF'iii  foi  uVi^cr- 
■i<j|i>  on  the  rlifTcrcnti.il  vcl'iciiy  i>f  the  air  ;>I  ililiViciit  hei^lilN, 
|)ur(»<>c  for  which  they  are  obviously  exceptionally  litlcil.  1 
n  hoping,  howewr,  iluiini;  the  cominc  year,  with  new  and 
^proved  apparitus  and  a>sislance,  for  which  I  have  received  a 
ovenuneiM  grant,  to  employ  the  same  mean  pf  «le«atioii  for 
Mcmtioito  of  tempcnkiurc.  pressure,  height  of  doud-ftnita,  &c. 
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«4W 
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1519 
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40 
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a6p.iii.  ( 
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49111.111.  \  B  ...  tit  ...  1165 

Vpril4    r  B  ...  4JO  ...   UM   ...  tot 

Mr-m.  \  A  ...  228   ...  1916 
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A  ... 
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S 

A 

fi 

.A 

.\ 
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*>79 
f63S 

2534 
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1147 
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loia 
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151S 
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'f  \  S.  8-  K. 

109  \  ^'  f 
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;^iv.4«-w. 
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g  I  S.  49^  W. 
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53  I  S.  sa-  W. 


S.8j*E. 

;;(s.44-E. 
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IJ  I'.m. 
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1904 


<«yi6  1  B  ...  495  ...  1994 
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O 
B 


30 
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Oil 


1879 

i: 

20>5 
2039 

•^7 


g|N.7rE. 
g(s.fi4'E. 

g}N..-E. 


The  height  of  tbe  place  of  ohicnwtion  is  500  feet  above  aea- 

levd. 

or  course  it  is  not  intended  at  this  early  ilage  to  attempt  to  draw 
any  but  the  most  temporary  conciusicMis  from  such  sparse  data. 
There  i^  no  doubt  that  if  o^■^ervatil)n^  cmld  be  taken  every  hour 
a  distinct  diurnal  variation  in  the  dilVcrencc  l>ct  ween  the  velocity  at 
two  i;ivcn  heights  would  lie  obvc  veil,  the  velocity  at  the  ijreatcr 
allimde  probably  temling  towards  a  niiniiiuini  alHuii  ilu-  -..^mc  time 
tb.n  ihf  vi  locily  at  thccarth'-i  surface  reached  its  in:i\inumi.  This 
«  u:l  I,  hurtijver,  i.rily  be  foiillrl  In  bc  the  ca-.e  wlirn  the  lici(;ht» 
Hire  alxjut  looo  feet  or  more.  Ap.irt  fnun  .uii^  il  i!:  leniiinatifin 
by  hell)  of  the  in•l;Illn)ellt^,  Ifivicvii.  ilu-  ix^-ltinu  ■■I  Mich  a 
iluirii.il  vari.-iliitii  ha>  bern  -.ivcrul  ti;ii'/>  fiTiil4y  l>u.uj;ht  to  my 
n'it;ce  by  tlu-  f.ict  that  while  iliuin,;  the  nii  l'llc  nf  the  il.iy  the 
kilc  f'Cf^uctitly  llic>  with  ^uat  ililtaulty  nwiii^  In  tlie  presence 
of  vertical  ascending  and  <le!>ccndine  currents  ;  iowai>ls  cveningi 
when  the  wind  at  the  surface  has  oUcn  died  away  alto);clher,  tne 
kite  flics  at  a  higher  altitude  and  pitlli  htrder  aod  steadier  than 
it  did  durin  /  the  day.  This  baa  M  oAca  oocuncd  ibftt  I  have 
ccftMd  BOting  it  as  anything  eif MfAoMj.  I  nay  obaenre  that 
audi  ft  cotidwan  is.  precisely  what  one  would  expect  if  the  thei>ry 
of  the  diurnal  variation  in  the  %'elocity  of  the  surface  wind 
given  by  Dr.  Kopjicn  in  the  Ztituhrifi  dtr  Oisttrrdchsthtn 
Cfsrlhchaft  fiir  Aiftton&hfie  for  1879,  be  accepted.  .According 
to  this  theory  tlie  expansion  of  the  lower  strata  by  solar  action 
during  the  (lay,  causes  an  intermixture  of  the  air  (  ti/l  aiistuitii  h) 
to  take  ;il.ui-  1  .  iwecn  the  upper  and  lower  Uyer^,  by  which  the 
velocity  of  the  lower  Livers  is  increased  by  the  jjtcatcr  velocity 
wliii.h  the  descending  air  brin;;-  with  it  from  above,  while  the 
upl'  T  layers  have  lln.ir  velocity  de<  i  i-.wni  b\  thr  -malU  i  vcK-i  ity 
Willi  Hliich  the  a-CLiiding  lower  au  uMi  leii  1>  :!i<  .i,|iei it i.-.  of 
the  earth's  siuf.iee,  is  endowed.  Ihiis  while  the  mi;iii  vi  lmi'v 
i>f  the  atmosphere  mii^lii  remain  al-  iiit  the  s.inie,  the  (iiHerc  in 
between  the  velocities  aSi  i\e  aii'l  bel  iw  -hi>iilil  umlern"  a  itiuiiial 
("criod,  the  minimum  ihiten  nie  ojturnn.;  somewhat  after  mi<l- 
day.  I  was  jjl.vl  to  sec  the  other  day  that  some  ol«scrvalions  on 
the  velocity  of  the  wind  at  .some  lofty  observatory  (1  think  Pike'a 
Peak)  showed  that  the  diurnal  |i«rio(l  in  the  wind  vdodty  ftt 
8000  or  9000  fact,  in  exact  ap|wsiiion  to  what  occun  at  the 
earth's  MiftoCi  exiiftitcd  o  mimmmm  ahont  midday.' 

Another  ftatore  that  haa  been  brought  out  hy  observing  the 
flight  uf  my  kiie>i,  whidi  frequently  fly  at  hctghu  of  from  1300 
to  1500  feet  atx>ve  the  sea  and  thus  enter  the  clouds,  is  the 
esiitence  of  a  ,iiu>.iiit  it.icnXuil  under  cumulus  and  cumulo- 
Itraliu  clonda.  When  »uch  ft  cloud  comes  over,  the  kite  rises 
op  until  the  string  is  at  an  angle  of  60°  or  more  ;  but  in  pro|K>r- 
tion  as  it  rises,  so  its  pull  bcoimes  weak  ;  the  i  ite  in  fact  lies  on 
its  face,  and  thus  lositij;  neatly  all  the  luHi/unial  component,  the 
curvatuie  of  the  slii:i^  mi  ii  .i-i  s  \  ery  much,  and  il  an  instrument 
is  attached  to  it,  it  i>  .iiie  1  >  l  »  iie  d<jwn.  .VLcr  such  a  cloud 
h.v.  passe.i  I  have  fn;i|'.ien!ly  noticed  the  apparent  existence  of  a 
downwiii.l  .iiiK-nt  whii.li  caii-rs  kite  l<.i  de--c<nd  and  at  llic 
s.TiTii-  ti'oc  inite  ise  lis  |inl!  hy  the  [Te-sure  Ifeiiii;  eveited  ni' ue 
;l^  u:l't  a  Veldeal  siuf.lcc. 

kejjarditij;  the  I'loei vatiuiis  themselves,  I  a:ii  not  aware  that 
any  similar  ones  have  prcvi  nisly  ticcn  m.ade,  e>cepl  by  Iff. 
Stevenson  of  Scotland.  I  lis  plan  was  to  fix  anemometers  I0  a 
pole  50  feet  high  or  place  them  at  diffeicM  height*  up  ft  nwua> 
t  iin.  Id  the  latter  case  it  is  not  cntftin  that  Ihc  vdodtios 
lepiesent  what  would  occur  in  the  fiee  atnoapheie  at  the  aftme 
km.  In  the  fimncr,  one  is  Bnited  to  poles  of  moderate  height, 
and  I  do  not  at  present  see  thnl  anything  eUc  can  compete  with 
a  kite-wfre  for  greater  heights ;  balloons,  captive  or  otherw  ise, 
being  of  course  out  r>f  the  question  where  wind  is  concerned. 
Mr.  Stevenson  seems  fin-ally  to  have  .ado)ilc<l  a  very  simple 
formula  for  the  in>  rca-t-  ,,f  the  velocity  with  the  height,  vit  tnat 

it  is  exactly  proi)  •rtional,  or  '  =  -  .    That  though  this  mif;ht 

V  k 

be  true  up  lo  $0  feet  it  is  certainly  not  true  for  greater  heights 
I  showed  PKlly  conclusively  in  Nature  for  March  29,  1883 
(p,  506),  wfaeie  ft  discus  ion  of  Dr.  Vetlhi's  dond  obkervwitms 

bvonred  the  femmla  ^'  =  ^  thrott^jb  a  range  of  ao  e  than 
20.000  feet. 

Though  I  do  not  wish  to  try  and  dclcr  1  ine  any  formula  at 
this  preliminary  «t.a(:e.  it  may  W  interesting  to  note  tne  exponent 

'  I  hia  >ecm.i  .iK  i  i.i  Lie  (he  case  on  Ben  Nevis,  icKardiM  which  Mr. 
Buchan  lays,  "  la  ueh  of  lb*  iBonih*  iht  maxioma  vaiocity  &  ilaiin(  ih* 
K aad  dia  nUslauHB  dariw  dw  thf^  bdag  (has  cheMinttw  af  «kt(«ee«i> 
ai  Mwleveb  aod  aa  plsiBa"(Mdr/««nM/  of  dtt  Seeidik  MetMMl«gieal 
Sociuy,  jid  writ,      i,  pi.  %i\ 


Digitized  by  Gopgle 


68 


NATURE 


\J^ov.  20,  18^4 


\;<:I'!r-:l  !'V        'iliM-;  V  ;i;;r.>i,  I  h.i\.'  ni.i'ir,  when  ^roup^  tdg|t(fa£r 
r-jiighly  actordiiig  lo  aluluut;.     Hit  rtaulis  ire  :  — 

ApprcMunute 

N«<  of    Mean  upper  Mwnlo»  cf  Mtin  upptr  Mean  lower     value  of 
•Im.  h«lghl         tieighc  nkxriiy        velouiy     expoiKat  in 

lonnala 

6  ...  349  ...  93  ...  1630  .  H4S  ...  i 
%  ...  41s  ...  173  ...  1751  >474  \ 
4    ,.   «34   ...    314   ...    1987    ...    190a  ... 

1  till-,  ut'.il'-  ilu-  v(  Im  iiy  m". .inal'ly  inci r.Tii--.  .is  wc  ascend,  the 
Mit  i-ijikU)' tliiijiiii^Iifv  iUur  lilt  Ui  A  200  Of  300  U'Ct.  It  must, 
however,  bo  rcmcmberetl  that  the  place  of  oUservation  Is  itself 
Joo  feet  above  sea-level,  and  (hough  this  would  probably  not 
•fleet  the  results  near  the  siitface,  the  air  above  200  feet  must  be 
moving  with  very  nearly  the  same  vdociljr  as  it  wcHild  have  at 
il»  icuelewalioii  above  a  Ma^tevel  tiuCue.  Adding  therefore 
the  500  fc«t  to  both  iidshu  te  the  com  of  ihc  two  last  groups,  we 
geti  Ibr  the  value  of  4r,  \  and  }  instead  of  \  and  ,v.  The«e  two 
valuer  ate  imbaUy  nearer  the  irath  than  (hu>e  in  the  table,  and 
hover  round  the  mean  value  |,  which  I  have  already  state<l  wxs 
ftniiid  to  hold  for  Vetlin's  dovd  Telociiies  up  to  23,000  feet.  In 
any  case  it  is  plain  thai  Mr.  Stevenson's  formula  cannot  betaken 
10  tiokl  licyontl  hi»  yyUtoK  pole. 

Further  observations  will,  I  trust,  give  a  trustworthy  basis  for 
determining  the  variations  in  the  velocity- increment  corrc-jwnd- 
in^  10  the  direction  and  abM>lule  vnlfM-iiy  t>f  she  w;!!  1  well  As  ^ 
lltuse  corrcitomling  to  sc.\s-)n,  hiinii  liiy,  'i  niix  rniiii'-,  .iiid  pres-  : 
sure.  To  thoroughly  invesiig.ttc  the  velociiy-iiiticiuciil  uitder 
all  such  conditions,  and  thus  to  aflurd  data  to  the  physicist  who 
desires  to  construct  the  bitb^o  unwrtiteo  icieDce  of  aeto- 
dyn.%nnics,  will  be  one  of  the  objects  of  By  experinwBlt  during 
the  coming  year. 

P.  S.  0<!i>''er  23.  —  Since  the  foregoiii;j  observations  were 
made  I  have  Miooceded  in  getting  reatiuigs  with  the  anenomeiers 
at  heights  of  over  I  too  feet  above  the  graund,  or  1600  feet  above 
sea-levcl. 


THE  CLASS/FICA  T/O.X  AXD  AFFIXITJES  OF 

/)/XOSA  UK /A  X  KEP  TIL  ES  ' 

T  N  till-  I  Mil  '  the  author  presentetl  briefly  the  results  of  a  ■itudy 
.1  lUt  •..iiirran  rrjitilrs  cm  which  he  had  lieen  entjapcd  for 
•  V'  r.il  ytrir~.     W.v  i:'.ni|  li  i  results  will  l>e  puhlishe<l  i"  1  He* 

•1  uii*ii.t^i.iplis  now  tti  preparation.  The  material  oji  which 
the  investigation  is  mainly  based  consists  of  the  remain-  i  l 
several  hundreil  individuals  of  thi*  group  collected  in  the  Rocky 
Mountains  by  the  author,  and  now  preserved  m  the  museum  of 
Yale  College.  Other  im()ortant  American  s^iecimens  have  been 
cxasincd  by  the  author,  who  has  also  siuflied  with  care  the 
more  important  ■pecimeivi  of  thia  group  in  the  tniiMsitns  of 
Cunwe.  The  faivatigatioa  k  not  yet  oooaplcted,  hut  the  results 
alicady  attained  seem  to  he  of  nmieient  irteretl  to  prewni  to 
the  Associ.it ion  at  ihiK  time. 

In  previous  piiMications  on  this  subject  the  author  had  ex 
prcs-.jvt  llic  <jpinion  that  the ;iT«r;.»  sh<.>uld  l)e  regarded, 
n  it  .Is  an  order,  but  a«  a  sul^lass,  and  his  later  researches  con- 
firm this  view.  The  great  number  of  subordinate  divisions  in 
the  group,  and  the  remariiable  dirersily  among  those  alreadv 
ilisci'vm  indicite  that  many  new  forms  will  yet  be  found. 
.\iiii>ng  iln>se  already  kiKivK  :i  it  I.  t>  a  much  greater  difference 
m  sijc-  and  «trfi-«'!ff  than  in  any  other  sub-class  of  vertebrates, 
wiih  the  t  ti  ■  in  if  the  pl.icental  ntammals.  Compare*!  with 
the  Mirsiipuls,  ii»ing  and  extinct,  the  Din  snuria  show  an 
e'pial  divcfily  <vf  vlructure  .ind  size. 

.\icordiiig  to  present  '-vidence,  the  Dinosinns  w« :  r<  r  infilled 
entirely  to  the  Me>i  _  \,;e.  I  hey  were  abun>i.i:.t  111  thr 
JurasMc,  and  conlinueil  iii  liiiiiinishinj  numbei^  to  the  end  o( 
the  Cretaceous  1  eiioil,  when  they  became  extinct.  The  great 
variety  of  ktna%  that  flourished  in  the  1'ria.siic  rendcnt  it  more 
(ban  fieobafale  that  toote  aembera  of  the  mup  edaicd  m  the 
Pemiaa  period,  and  their  remania  amy  be  Tnoniht  to  light  at 
any  time.  The  Triasiie  DiiK»a«n,  aJthoorii  very  aunerouii, 
are  knoiro  lo-day  aninly  from  footprints  and  Iragmentaiy  osseous 
remains ;  benoe,  many  of  the  forms  tlescrdied  cnnnot  at  present 
be  lererrad  to  their  nppmpriaie  divisioi>»  in  the  group.  From 
the  Iiiixssir,  however,  during  which  perigd  I)ino\auiiiin  reptiles 
teatlicil  their  zenith  in  sue  and  Mmben^  lepreventatives  of  no 
lcv^  tK  ri  f  rttr  weU'inarkcd  order*  ait  now  10  well  known  that 
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different  families  and  genera  can  be  very  accurately  detcrroir.r'. 
and  almost  the  entire  osseous  structure  of  typical  examples  - 
leait,  on  be  made  out  with  certainty.  Comparatively  Ntik  ■ 
yet  known  of  Cretaceous  Dinosaurs,  allhoiisn  maay  bave  hn  t 
demibed  ftom  incomplete  fpcdoMiia.  AO  tliese  appear  iv 
hate  bccB  of  huge  siie,  bat  tmidi  infetidr  in  tiiia  tei^ietr  * 
the  Semitic  fonns  of  the  previous  period.  The  ttwam  Vc^ 
preserved  diow  that,  before  extinction,  some  meiplioa  «f  lt( 
group  became  quite  higMy  specitlised. 

Regarding  the  Dtnoaaun  as  .n  nulxclass  of  the  KKntt.ta.  4< 
f  rms  liest  known  at  present  may  l>c  classifie<I  as  follows  .- — 

•SirB-Ci-Ass  DINO.SAURI.\.—Prem.v<ilhry  bones.  *eTar. 
upper  .ind  lower  lemi<oral  .ircfaes ;  rami  of  louver  |aw  wuto.  a 
ftoat  by  cartilage  only  ;  ivo  teeth  on  |ialate.    Neural  arcit«>s  r 
vertebiie  united  to  ceatn  h)  mtai*  &  tKml  vertebita  > 
Cervical  and  Ihoiaeie  ribs  d(whle'b«kit4.   liimt  prolottg^ 
front  of  .-icetabuUiin  ;  acct.ihulumifenncd  in  pan  by  pub^  ;  m.  .i 
meet  ilistally  on  median  line.    Fore  and  hind  liniK  present.  '* 
tatter  .iiubulatory  and  larger  than  thos.e_in  front  ;  hea<I  ff 
at  right  anglei  to  condyles  ;  tibia  with  procnemial  crest  ;  n  ■ 
complete.   Ftru  row  of  unals  compoaed  of  asiragalos  aai  . 
cnneum  only,  whieb  together  ferm  the  upper  porUm  of  aaw* 
joint. 

(1.)  Order  SAt^xorooA  (LizAai^roor).— HeiMvunw.  ^■ 

maxillary  bones  with  teeth.    l  arge  antotbital  opening.     Aolrr  ■ 
nares  at  apex  of  skull.    l'o>t-occipital  Ixjnes.    Anterior  VWrt-- 
opistliacadiaa ;  cervic-il  ribs  co-o.ssi(ic<l  with  vertebnr  ;  {>rc-v 
vertebrae  haHow;  each  .sacml  vertebra  supports  ii>  ovkn  rr- 
verse  pteceK.    Fore  and  hind  limbs  nearly  equal  :  limbi  N 
solid.    Feet  ]dantKrade,  ungulate :  live  digits  in  m»a»  ni 
iHrs  ;  second  row  uicarpal  and  tarsal  bones  ano«sified.  Stctr- 
bones  parial.    Pubes  project^  ia  AxiM,  and  united  dtstaBf 
cartilage ;  no  posi-puliis. 

( I )  Family  AUantosauriMr. — A  pituitary  canal.  Kaehia  dtivn 
downward,  with  expanded  ejaremitict  meeting  on  wr^Hff  tat 
.Sacrum  hollow.   AuteragrcBudab  with  latent  caviticL  GcBin 
Ailantosaurus,  ApatosaHtus,  BroatoaaMnis. 

(3)  Family  />r//Mte«dSr.— Dentition  weak.   Bnin  indr  • 
backward.    Laige  pittdlary  fetaa.    Two  antorbital 
Isdila  with  strait  shaft,  itot  expanded  distally, 
ward  .ind  backward,  with  ends  meeting  on  Uae.  I^ar-^ 

deeply  excavated  below.  Chevrons  with  both  ameiwr  ^ 
posterior  branchca.    Genoi :  Diptodocus. 

(3)  Family  JMwHieiiirASp.— Small  pituitary  foeta.  Lkt^ 
slender,  with  tvristcd  ahaft*  directed  back  ward, 
meeting  on  median  line.    Auerinr  candaT 
vertebrn:  »>Iid.   Geo  US  •  Mococauius.   EaropMB  fonos  ttf  r 

order :   Koihrio^pondylus,    Ctteeanuras.  Eucatneroina^  1>r. 

thopsis,  Pelorosaunis- 

(II. I  t^rder  Si  Ki.dsavk ia  1 1'l  a  i  iji  I,[,'akiiV  —  Herlcvor- > 
I'CL'",  |il;uilii;ri»<lu,  iiri^ul.it*.'  ;  In'c  <i  1^*:' ^  in  in.-irn.i^  ;iri,l  ^k-.»  ;  ..^-.^t 
juw  ul  carpals  unossiticd.    I'ulu;;.  jjrujctUrig  iVfC  lu  fsoot  .  \  • 

fiu  bis  prevent.    Fore  limbs  small;  locomotion  mainly  co  ''. - 
imbs.     Cervical  ribs  free.     Vertebrx  and  limb  borves  - 
Os4e«i.i^  li  -im  il  armour. 

(1)  \  3L\iki\'j  Slcfotaurithr.  —  Veilebric  bi-c.muive.  N«.uraJ>:^- 
in  Mcrum  expanded  into  large  chamber  ;  ischia  dirrctetl  1  «. 
ward,  with  sides  meeting  on  median  line.  Astragalu*  eo-Qs>t 
with  tibia  :  metapodiaU  very  ihort*    Genem:  Stugmi 
(llypsirhophus),  Uiracodon  ;  andtn  Kurope,  Omo«ram«TO«r* 

2.  Family  S<tli<UiituriJ,.      .\-lr,if;.i|iis   rv  1    m  os-dfiesi  • 
tibia;  mctat.irs.iK  elongated;  ii.ir  fuiu  •  lun.il  ijigitA    (b  j*, 
Kiimn  liniu^  .ili  iMiroi>eaik     (i.  ru  r^i  :  ^  :ij!ii(o*aorm^  ACB 
pholis,  Ciat  A  iiius,  Hyla-osaurUj,  roLicaathns. 

(III.)  Order  ORNITHOIHiDA  <BlRt>-P0O'r).— Ilcrbivsce  - 
Feet  digiligrade,  five  funclional  digits  in  maiKKit  and  ibrc«.  - 
pes.  Pnbes  priiii  i.ring  free  in  front  ;  post-pubtt  tnvac 
Vertebrx  solid.  Cervical  riba  &ee.  Fore  limbs  smaU  i  ' 
bone^  hollow.  Prenaiillaiiea  edentulouB  hi  ftont.  A  r 
mandibular  bone, 

(1)  CamfitanofiJtr.-  Clavicles  wanting  ;  post-{vttbis  : 
olete.    Ccnera  :  Camptonotoi,  Laosaurasi,  Nanoaannu  ;  an,- 
Euro()e,  Hyp^ilophodon. 

(2)  Family  //u^riMiAiiilMr.— PoM'-pubia  iiicooipteie  1'^ 
maxillarics  edentulous.  KlMtini  foTtm  all  EufOpeaO.  G«X*  < 
Iguanodon,  VectiMimiik 
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(j)  Family  /f<iJivsauri,{,r. — Teelh  in  several  rows,  foncing 
•itb  UK  a  lc*>elale'l  (jrir>iling  iwrface.  Anterior  verlclir.x  opis- 
hocnelka.  Ocoen  :  iladro»antt  (Dicooiiu?],  Ag^ibftOBUU, 
ri<MKxlM. 

(tV.)  Older  TlISK0r00A(]hMST>P00r).-^iuiiivoroas.  Pr«- 
MUtilutf  taoes  wilti  tertb.  Anterior  naret  at  end  of  skull, 
.aree  uuadiital  opening.  Vcrtebrx  more  or  less  feollow.  Feet 
lifriliRntde ;  (lt|;><^  with  |>rchenvlr  daw*.     Pabee  ptojeCling 

("wuwuti,  with  diaal  ends  co-o«;ified. 

<l)  F.-inuly  .V^A/<«iMMr»i&r. — Aoterioi  vertrbric  C(mv« to-con- 
»ve ;  KmaaHag  mtebnt  bi-ooncave.  Pttbes  alcnder.  Attn- 
pdiH  wilh  uccfldin^  procca.  Ocnfinit  Mcgalosaiifm  (PoUtilo- 
ilevKiti)t  AUoMunu,  CttloMwna,  Creonanu,  DnrpUMiinu 

it)  FamDj  Mmannda^—hvim  Java  cdenlnkMS  bi  fomt. 
eternal  aoa  donal  veitebne  coBvem-oiiKam.  Pnibca  alendcr, 
nrHh  aMcriar  matciBf  united.  Astsagilus  wilh  aaoemiiiic  pio- 
:ess.   Gcsu* ;  LMrosaunia. 

{3}  Family  ZanehtiontiJir.  ~\cr\c\}rx  bi-concave.  Pul)«4 
l><^>j>1  dongate  pUics,  with  anterior  maijpns  united.  Astragalus 
with<m!  a5.ccn<1ing  proccs^i.  Fiv«  d%ils  m  BiiBH  aad  pes. 
Ctenera  :  Zancli^lon  (?),  I'eratoMnniC 

(4*  Family  AmfhiiauriiUt. — Vertebrae  bi-o>nc«ve.  ^^l>l.■^ 
I'd  like.  Five  dij^ts  in  manns,  aod  three  in  pes.  Genera: 
Amphis!  u'i>  I  ML-^.vl.icty;)is  ?),  Bathyfutbut  (7)r  Cleptynnnis, 

(d)  Sub-ordet  C'H.in ,\.-- 1 5)  Family  CaluriJu. — Vertebra? 
nml  !«mes  of  «.lt-li  'Mii  imi  un'.  iiic.  Anterior  cervicals  convcxo- 
conc  jvc ;  tL-m^rnm^:  vcrid  i  i-  bi-concave.  Cervical  ribs  co- 
tisMtKHl  With  teneU.-)c.  Mctatarial>i  very  long  and  blender, 
(icnns  :  Cwlctrus. 

(<*)  Suborder  Compsooatiia.— (6)  Family  Camfsosnathi- 
Cervical  Tertebrse  convexo-concave  ;  remaining  veriebr* 
M-coactee.  Three  fuactiooal  dkiu  in  manux  nnd  pes.  lochia 

WritblMVT'Bl'^*^^  ""^^  "BB-    ('«>"   '  (  'Oipsrjgiulhus. 

aSnb^rder  C r. R AtTOMUKI a .  —{7'  lamily  CaalotaurUa. 
sm  «e  skull.  Cervkal  vertebi.u  ]>l:\n<-c<>ncave ;  rc- 
munuie  vertrbrw  bi-coDca*e.  Pubes  dcndcr.  Pelvic  tmnes 
co-«^bed.  Osscoufi  dcnnal  jptate*.  Attragalns  with  ascending 
|«irooe».   MetaunaU  co-oadfiol.   Gentn:  CeT»to6auru». 

The  lb«r  oidcn  defiaed  above,  which  the  author  first  esta- 
Idistied  for  the  reception  of  the  American  Jurassic  DinoMuni, 
Appear  to  be  oil  nalotril  group*,  well  markc<l  in  general  Trum 
(sndl  otfcci.  Tbe  Encopcan  Dino>saur%  from  deposits  of  cnr- 
I eipoiiiliiHL  age  fiiD  readily  into  the  same  divi'sion<,  and,  in  some 
CMet^aiMifanly  tapplement  the  series  in  licnio!  the  American 
ftirms.  Tbe  more  important  remains  fmiii  'iilicr  formations  in 
thi<i  ctMHiliy  and  in  Europe,  »o  lar  aa  Uicir  character»  have  been 
mii<ic  out,  xunj  Hkewiae  M  rdStned  widi  ccxtabtty  to  Ibe  Mme 

.^i(t.  r<  n!  in  th«>t  lyuttal  .'urtiiH,  Jiow  indications  ot  ajJiJiuxiiii,! 
:.ir>  in  ^.  me  of  their  aberrant  genera.  The  Saura^ia  for 
r^.nii'l'''  -  "''^  AtliH(osaurM>  arnT  Brvnttnaurtis,  of  gigantic 
sif.  !■>'  ituir  inrot  characteristic  members,  have  in  Morosaurus 
.1  biajid*  Ituvlmg  towards  the  SUgostmria.  The  latter  order, 
likcwive.  alihoagh  iu  ivpe ccmt iMMMmM  ia  muv  reipecU  the 
most  stroi^ljr  mailced  diviflMi  of  the  Diaoiuii,  bai  b  &tlU»- 
mmrm  %  Kpi»  with  «one  fcatom  pobMhig  atron^  toward  the 

T*be  emrfwoot  Dinoiauria  no*  lict  known  may  all  be 
plMCed  at  prcaent  in  a  single  order,  and  thi>  is  widely  separated 
KOOa  those  that  include  the  herbivorous  furnis.  The  three  sub- 
orders here  defined  include  very  abcrmnt  forms,  which  show 
natfjt  points  of  resemblance  to  Mesoioic  ^birda,  Amoog  tlic 
moM  \ia§fHfWAri  remains  belonging  to  this  order,  tbb  reaem- 
Mance  appean  to      carried  much  farther. 

The  Amphit xMrid,t  and  the  ZnmMfutiJ.r,  the  most  general- 
i>f<!  fsmilir'  of  tlip  DtHemHr  ii,  arc  known  nnty  from  the  Trias, 
(■(i.-  iy|!iL:ii  [;inrr\.  li  iwinr,  i-f  iln-  nflr-r.  :ini|  vil  -onlers, 
arc  JuraMJC  I'onns,  ati-l  "n  ilir-,<'  r  -;.r  (  i  tll)  Uic  jii  L-jciit  classifica- 
tion )!<  based.  The  i/itJ< l  iiuirvl.,  .\r<:  ilic  only  f.amily  confined 
I,,  thf  Crt-t.icposH  Aiwve  tln»  furijialiuii  ihffc  appears  to  be  at 
pt-fi'-r.t  n. .  -Ill  J  ul  II y  es'idencc  of  any  M'urtMwrt'if. 

Tiic  iittulur  ott[<:r< //a/Ufeda  zaA  Aet^tauri*  include  canii- 
V,  .roiis  reptiles  which  are  alllM  10  the  DtHtsamrit,  bttt  tbof  dilTer 
fioiu  that  group  in  «ome  of  ita  moat  cbaraeteiiatic  taAwns.  In 


both  Att,'j<iiinn  and  Hallafiis  the  calcimi  11m  is  much  ])roduced 
backwards.  In  the  former  genus  the  er.tn  l  l:nil  .s  are  croccnlilian, 
and  (his  i>  also  tnic  of  the  dermal  cos-cring.  In  both  of  these 
genera  there  are  but  two  sncr.il  vertebra?,  but  this  m.iy  be  the 
case  in  tnie  Dinosaurs,  especially  from  the  Trias.  Future  di<i- 
coverics  will  probably  bring  to  light  intermediate  fonns  lietwcen 
these  onleri  and  the  typical  EWnosaurs.  The  ( 'mMiiia  liavc 
some  some  strong  affinities  with  the  l>inosatiria,  e^pcci^lly  with 
those  of  the  order  SaHro/>c>>/{i.  The  extinct  genus  BtLiion  of  the 
Triassic,  for  example,  resembles  Dif>Ji\1i'tu:,  particularly  in  the 
large  antorbttal  s-acuities  of  the  skull,  the  posterior  position  of 
the  external  nas.-il  aperture,  as  well  as  in  outer  featom.  The 
khynchci  tf-luUii,  represented  by  (he  «nni /IkAlH^,  have  teveral 
import.int  char.icicrs  in  oommoD  With  the  Dt^MMfia,  and,  as 
the  former  is  evidently  an  ancient  type,  it  is  probable  that  a  real 
affinity  may  exist  between  these  two  groups. 

That  birtis  arc  cloicly  rclatcfl  to  Dinosaurs  there  is  no  longer 
any  question.  In  addition  to  the  various  characters  which  these 
groups  have  been  known  to  jthare  with  each  other,  two  more 
may  be  added  in  consequence  of  discoveries  ntade  during  the 
past  year.  The  genus  Ceratotaunis,  a  carnivorous  Dinosaur 
from  the  fsjrawir  of  ?j5e  Radcy  Mountains,  recently  drsfrilifl  Ijy 
\.\\<\  .Tuthiii,  tlic  pelvic  hitncs  o.^ossified,  a.  in  :tll  known 
tiiiil-,  livini;  .inii  fxli:u;,  tsccpt  Arckir-e'ptpryx.  I'lu'  s-.Tiiic  rcJV 
till-,  mi>rL-<nL-r,  Ii.t-  :hc  niclatarsal  hones  t'limly  uniud,  :l^  in  all 
asluli  !miN,  with  |ii>-,si'jjy  the  single  exctpliuii  ol'  AnktiitfiUryx, 
while  all  tlu-  kn  uvn  Hinofauria,  except  Cemtosautus,  have  both 
the  pelvic  anil  ilic  i.^ctatarsal  hones  separate.  The  exceptioit  in 
each  ca.s«  brings  birds  and  reptiles  near  together  at  this  poiot) 
and  their  doM:  affinity  is  now  a  matter  of  demonstration. 


77//:  DAA'/S//  EXPEDITION  IN  CRF.F.XT.AND 

^XfE  have  on  previous  occasions  referred  to  ihf  ]-'xj>t-ilition 
under  l.ieuts.  Holm  and  C  tr  ie,  wliicli  h.is  fcr  niirc  than 
a  year  been  engaged  in  exploring  the  cast  coxsl  of  Greenland, 
and  we  are  now  able  to  supptemeot  this  with  an  interesting 
re|)ort  from  Lieut.  Holm,  wnttea  in  the  tpring,  from  the  winter 
quarters  of  the  Expedition,  Htd  Rccifcd  aome  tMie  ago  liy 
Miling  vHKl  at  Copenhagen. 

Tlie  place  where  the  &pedition  wintered  is  called  Namor* 
talik,  and  tie<i  on  the  east  coast,  ahenit  fifty  miles,  a<  the  crow 
flics,  from  Cape  Farewell.  It  is  also  called  Bjomeorten  (the 
"  bear- haunt ' ).  from  the  many  bears  in  the  neighlxmrhood. 
After  an  excursion  Ixstintr  two  months  and  a  hall  during  the 
summer  of  1883,  the  LvUti  jn  returned  in  .September  to 
Namortalik,  but  t?ic  luit.  for  wintering  not  being  finished*  tligr 
started  for  a  weel.'~  liir:h><i  excursion  to  the  FrcdriladallffMd, 
between  Nanmrl.illk  aii.l  Cipi-  Farrwdl. 

It  was  not  vmtil  llic  lihI  nf  OumIilt  '.h-it  tlic  Kxjiciliti  in  could 
lH"pir>  their  rcgitlar  stit utit'iL  i,'i-,.'rv.itii!ns  at  tli<  vt.iitioB,  but  sftrr 
[  (hit  >Ute  they  were  contin  u'l  wiilmnl  intcrraption  througli  tlio 
I  winter.  .\  s,  howes'er,  the  chief  objeci  of  the  lUjieilifii^n  wa?  !n  f\- 
plure  Ilie  e.ist  coast  in  hoat»,  the  >i:ii'mifir  e!i-erv.ili.in^  hnve  not 
been  V:>  rii.h  as  those,  for  instance,  uf  the  DaoisU  Isituiiuttiunal  Ex- 
pedition at  Godthaabin  iSSa-Si  (Natukk,  vol.  xxix.  p.  337) ; 
but  every  dTort  was  made  to  adiwre  as  strictly  as  possible  to 
the  programne  of  the  lateifiational  Pobir  Comaiiidoa.  The 
nieteoroiocical  obwrratioBs  ware  laade  treiy  ihlid  boiir  Iraan 
8  p.m.  to  S  a.m.,  cad  the  laigaetie  obocfvalhiBs  eveiy  hoiv  ax> 
ccjx  at  3  and  4  a.m.  On  the  lit  aad  5th  of  every  moalh  the 
m.-ignetic  instruments  were  read  every  fifth  minute  during  el^t 
hours  and  every  twentieth  second  dnrin?  one  houi. 

\Vilh  rcfvrcnrc  to  tti e  climaiological  conditions  of  the  cacl 
coast,  we  learn  that  llie  '.v.nter  is  very  raw  and  scs'ere,  alihongh 
it  cannot  be  said  to  l»e  of  excessive  duration.  The  pleasant, 
calm,  frosty  weather  which  is  experienced  in  North  Greenland 
seldom  prevails  <in  lbi«  cist  rni*;;,  tnit  in  its  stead  there  arc  fre- 
quent ar.1l  511' Mi  ll  elnn,;i  ■  .iml  viulent  s'onns  ;  there  being,  for 
instance,  one  day  20  C  <>i  fioM,  an  1  tin  ne^t  *-r\cr?il  ilegrees 
of  heat,  while  hcas-y  rains  and  >.nows  nli  .rri  iie  In  e mv.  ijwence 
of  these  sudden  changes  it  i-.  impossible  in  lia&t  (iic<.riland  to 
employ  the  nirxlc  of  loc.imotion  so  s%iluablc  in  other  p.irts, 
\\t.  the  <bjg-sknige.  The  only  means  of  conveyance  here  is 
liy  Ixiat.  If,  thcFefore.  tbe  sea  is  frozen  over  for  a  tiflK, 
the  inhaUtant*  remain  where  they  are,  and  wait  patiently  natil 
a  higher  tenpcntttte  rcowvca  tae  obatade.  The  ioe  aaver 
becomei  fiitt  eaougji  to  bear  a  ouui  aad  iledjge. 

Up  to  Janaacy  net  the  temperature  had  not  fallen  lower  tfaaa 
1 5°  -5  C— aboat  Chriitana— die  glass  generally  suadidg  between 
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■r.  V.       -^ivi  1     I-vwfT  '.han  i«r>  1  =  32*  F.  *. 
Iv-  '..  c.-i--.  uh;U;  (htr  ti'-rth-casl  "  Fi>hn " 
.  ii  (jfrcnUni)  1*  ;ndeht<M  for  its 

».n;cr-;  l>ut  thrre  ire  plncrs  where  ihc 
1.;:  ihe  »m!cr.  On  IifCembor  5,  during  a 
!iKnj!i.'tij4rU:r  r<j»<  to  t  I0°  C.  Aflvi  ibe 
bepnoing  of  ibc  new  *ar,  however,  Itae  enld  becune  man 
trrere,  wd  the  "  F'<1in   wfob  les  Iraqnaiit. 

To«iH»  the  end  «f  Jinnirsnd  in  Febniaiy  the  thennoiiMtcr 
vmetaacs  nrrlsimd  aft*  C.  of  fast,  md  oA  Mudi  9  it  fell  to 
-  2i-'5.  0««  lo«e4  icmfienrtare  rcgUtered  dning  the  winter. 

Soar  fatcfrMin^  earcicotan  are  alio  0«ira  of  the  aino-t  tin- 
Icnowo  Hi-^ricl  in  whicb  Expc.lioon  winii  rH.  'ni?  iUiif>n 
Namonalik  i*  dtscrihed  at  jitiutttl  on  an  l^!.lrl  i.  ami  .i>  h.i^iitK 
■  popuUtirtri  of  ;;o  viaU.    The  i^larnl,  which  the  iimc 

Mine,  i» '»ir' •  !  by  wcral  '>ther>i,  which.  lyiri;^  futilict  ■>iit 
t  .  ■<-a,  rvrc  v.-i:.-i  ■!  inn(j  ihe  '■I'rini;  f>y  the  naove  .  »;-'•  ".-itL-h 
W'-iU  :jni1  t-i.!,-r-  i-:  there.  T«>  theno/ih  thi-  -.tener%'  '^f  <jr(en- 
I.Tti  I  --vi  in  ill  -  ;;rr^','!<mt  ftn^l  hojiity  ;  «  tiiinint,n;ii>  wj'h 
l(jfiy  cotn---  r.-ini;  cI"'hU.     These  Arc  on  the  l--..T!'iful 

ljut  aliiio-:  unaji|ii  ..I'-t'.it  le  isl.itnl  nf  ."Nermei  .k.  If  the  .in  ln' 
clear,  ami  ttie  w<M(hrr  t.ilm  .->ii<i  ■"  nny.  the  liitle  islari'l  litv  so 
peacifully  in  the  rs  t-.m  tliat  orn"  fecU  tcmptc*!  to  climh  the  lofty 
inc>unrain>  ;  ffut  when  tho  storm  hovor>  atouiui  the  t  eak-,  half 
hi'Men  in  <irL.''ting  tlimrii,  arxl  the  I'olar  Sc.i  a  roa.s  of  fiam, 
the  giant  fomis  of  the  mountatnf  clfier  even  the  tviMest.  'I"he 
Btinland  tu^r-cd,  like  (he  uIiukI  ju^t  nicn;ione>l :  in  the 
wtwile soHtheni  poctwn of Cwnilnnd »« re; ion  of  wiM  ni'mn- 
laiiw,  farrowed  by  trtiDeiidoM  raviseit  lod  n-ini;  lo  «  ht.'ii;lit  of 
iirftrljr  iaao  feet,  from  trhicb  efiarmoas  glaciers  dcMend  to  tiic 
nea.  Undscape  prodncet  by  il«  wtldnen  and  dewilation 
verr  Urikiog  imprewkms. 

There  an  thirty  Ihile  tiiif-cvivcre<l  houses  at  Namorl.ilik, 
indutiing  a  hakery  and  a  bre«eiT.  The  so-mHoI  "  Koyal 
Comtiirrce  of  Orccntaod,"  a  Danitin  ComfMBy,  h.is  ■\\^<  3'h'i)<<t 
here.  'Hu  re  i-^,  h-^:i!^  s,  a  I.-,;;heran  mi^ston,  a  i  hutch,  -inn  a 
»ch'>'>l  .f;''ii  I.', I  hy  h:ilt  1  :iste  (jreonlanilon. 

The  >'  \;>iiuion  has  erected  two  observatories  on  the  rocks, 
nfoiit  lono  feel  from  the  dweiling-hooMMi  bill  oomected  by 

teUpho  e. 

(  to  N'amortalik  is  the  'I'ast-rniint  Fjoni,  sonii.  fifn  milt--, 
ill  ltTVf;tli,  otic  of  the  lovelu  '-t  in  .'soiilh  <<recnlnrii|.  < 'n  its 
sho't  s  the  V';;elation  is  very  luxuriant  in  summer,  ami  the  hiat 
and  m'>-' jiiito<->  .irr  s«>  trouhU  s<->nie  thai  one  could  im.-\^ine 
one'*  S4-If  in  the  tropics.  This  fjiinl  is  of  great  iin|Kirtancc  t  > 
the  N»'i  ortHlik  fM  ople,  as  its  shores  jirovide  them  with  fuel,  its 
Mnamk  and  H.lt<  r^  with  salmoii,  and  hctringc,  and  tu 
inneiil»in-«Iopt-s  with  pLtniiigans,  Polar  harei*  and  Ioms< 

When  the  mmmcr  cammenccrl,  the  ExfwditioB  intended  to 
leu**  their  ouaiters,  and  contbnte  the  eiploniiian  of  the  east 
eo»*t ;  twt  Inere  15  at  fkresent  no  news  of  their  achievements 
this  TOmmer.  The  progrinunic  is,  however,  to  explore  the  east 
eo-i't  l>y  -v-x  and  land  oa  far  north  as  ixr-.!''!-.  !  to  t  into 
crjinnnmic-ition  With  the  natives  whenever  ■  ■  1  iiiinily  oficis, 
in  whiih  l.itfrr  altpmpl  thmtIv  .ill  previous  Kxpclitions  have 
hern  ihs,)|i|Hiin:i  A. 

.•\t  ih<-  Ix-^jiiinit'i;  (if  this  winter  one  half  of  the  K^peiiiti  in 
IV .1-  to  return  to  .\;  iiiortalik,  while  the  SL-cf<n<l  en'lea\  i  airc<l  to 
t|>enil  the  winter  as  far  north  as  )K»>^)ble.  The  Eapeditioo  will 
leave  Cwcnland  in  the  aoinmn  «  next  year. 


SCIEXTiriC  SERIALS 

y,iirtt,T!  /iW.jnr,  AiiRiist  tt)  Kovrmtier. — The  mn-it  import- 
ant article  in  the  ro.  cnt  numU  rs  of  this  iii:i(;.i/ino  is  Mr.  Charles 
|t;ule>"«  jiapcr  on  the  stnictnre,  of  ,V.iraj  (Tamrftm,  l>elile, 
v.ir.  /',/i/fi,  Ma^iis,  illi:>ti^'ril  with  four  plates  anfl  m.my 
wiHrflcijts.  1  his  interotinj;  aihli'ion  lo  the  lirilish  flort-  first 
fouHfl  in  18S3  in  a  r:inal  in  Lancashire-  is  .1  n.iiive  of  warmer 
clitt'ates,  not  In  inj;  inilit:<  noii>  anywhere  in  KurojH-,  .tihI  has 
pf-.Knhly  tx-en  intoirluie^l  with  1  >,'ypti.in  cittt.n.  Mr,  H.iiley 
giv.-s  an  cich.ius: IV.-  .niounl  of  the  niorpholopy  of  its  v.irious 
"ti'nns.  and  es)H-.  i.illy  "f  its  miMie  of  ferli'jvation.  The  .\':iiai 
ii»l<iOt;s  to  a  tla,s»  <>(  pWttt  that  may  l>e  called  "  proio/oophi- 
laat«  thepoUen  briiHr  canied  lo  the  etigina  by  aquatic  animals 
of  law  orgimi<ati(m,  In  thin  iintaaee  by  the  cmrcnt!!  caixe')  by 
■stating  cilia  oif  ipeoe*  of  Vorticctliflie  —Moat  of  the  other 
in  iheae  mmbeis  ate  of  more  limited  iniere<t(  being 
ihicaj  paper*  tm  the  Aonmriag  plant*  or  crypt ngami  cit 


particular  districts,  or  descriptions  of  new  or  Iiltlc-known  . 
— Addiiioria!  irstnlments  arc  also  (riven  of  Mr.  J.  ti-  i»uc 
synop^i     I  I  In      iii  v  SrJaqinflla,  which  is  still  U&OOOipkfeii  ' 
ipL-cies  now  descrihed  amountiec  to  i&>. 

^iwtii  Chnude  fittamk*  Minw.  J«ly  to  Of.nltr-'^T' 
greater  nirt  of  the  .vacc  In  the  July  numlwr  of  ih>'  rr%fur 
is  O00a|ned  h\  ill -i  rijitivc  papers.    The  paper  of  most  iv"*" 
tmcr«st  hi  that  f>y  A.  Piccone,  on  the  alg*  (J  t)u>  Re '  * 
lie  shows  1h.1l  the  algal  flora  of  this  sea  sbow-j  inv.c>.  : 
affinities  to  that  of  the  Indian  Ocean  than  of  the  M.-^li'i  rru;-. 
It  i-  char.iclcriscd  liy  the  smalt  number  of  diatoms  m-l  ■  ( 
aljja-  generally,  by  the  entire  alienee  of  l.ainii  ;iiu  :i ,  in  •.  »  ,■- 
all,  by  its  exlraordillary  richness  in  species  of  S.it  ..:    im,  e*- 
of  them  endemic.  —  Inlhc  Oilobcr  nuiiil>er  arc  a  'vr;-  po    .'  • 
flora  of  ."sicily,  an<l  ;i  l;s|  of  the  "  |  ronubi  "  »ir  insi.-ci 
of  dowering  plants  in  Ciilabiia  and  ricdmonl  ;  .nl  ■  •  a  ni' 
K.  rirotia,  showing,  from  nn  examiii.-itiiin  of  thi   ...  ^j. in-, 
identity  of  Cylxf-Ui  taf-jxtriJis,  |«»iasitic  ou  thv  cjsj^icr,  » 
Cjrttvfmi  ratuMiu,  the  commoo  parasite  of  cmdfero««  ptie^ 
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Linnean  Society,  November  6  - .Sir  J.  LiiMwcU. 
President,  in  the  chair. — .-V  letter  w.i.s  rea  l  inlim^(i:i,; 
late  President,  Mr.  G.  fUntham,  Kjd  bt-ijucathofi  111  (. 
lepacy  of  loocv'.  to  the  Society.— A  notice  of  invit.m  .n 
Fellows  to  ti-  iii  l  ilie  cenlcnnry  (l>ecembor  4I  of  the 
Hohcmian  Society  of  Natural  History  in  Pra^^ie  w-.is  .,1- 
from  the  chair.--  Mr.  W.  T.  Thisellon  Dyer  exhibiif.t  i:  ; 
lowinj;  plants  and  their  products  — (1)  V'a<\-inium  ^r, ',.<.'  :■■:  s 
from  which  the  Tref'izonde  lea  ("  The  du-ltu  Pn^li '  r  -•  :* 
pared  at  Amassia  and  Tokal.    The  tea  ha*  a  plf.i-.ir:  ' 
hut  a  ^'jmewhot  htnll  tMte  when  dltttk.    (3)  Airr<tru 
l>(rj;i.tna,  spet^MM  of  this  CoTNO  plant  snd  of  the  cloth  r  - 
from  it.   <3)  Autjfrtm  ammtit,  with  the  nnlive  name  A  -  > 
poo,"  a  legnminous  plant  from  the  fibres  of  which  the  r^''  • 
an<l  tnnre  expensive  summer  cloth  is  made. — Mr.  Thos, 
showe  d  and  m.arie  remark*  on  a  specimen  of  AWij  trrttwirw.-t 
Mr.  K.  A.  Ht  lfe  afterw  ards  exhibited  examples  of  Hi  ii  ish  > 
proiiuceil  hy  Cynipidcan  insects  of  the  gCflVS  ?ffU'ot^  u  .  !■ 
were  the  Kilkd>utlon  i;all  formed  by  N.  mumifH.itii.  the  i;!' 
call  produced  by  A'.  <'j/»-»'»</,  the  sn)oolh-span};le  naJI  foiti  r 
N.  /vmi/vnnis,  the  scarce  s|ionj;lc  pall  formed  by  A'  i.r-JL.< 
/us,  and  the  common  sjiangic  gall  i>ro<iuced  V>y  ,V.  l.-n'wK-.'r 
as  aLso  a  purple  variety  of  the  latter  t;all.    lie  si.iti-<! 
plan  and  details  of  the  depend  on  the   tvAtmr  •  1  " 

irritating  fluid  dep)site<1  by  the  ins«-cl  ;  but  on  lhcf)'fur:  ■ 
the  diDerent  species  of  oak  seem  lo  luiN-e  an  influence  in  c 
minin);  certain  vari.itions  ?s  10  colour,  and,  it  may  be.  z.''' 
[growth,  rif  the  galU.  —  Mr.  tiro,  lirook  read  a  o.ijx-r  1  i. 
developnicn*  of  the  Fivcd>eankil  Rocklint;  (Af'-/f.''.s  mif 
which  the  followini!  points  were  enuni'i.iicd      ( 1 1  W  tu-r-  i-  ■ 
is  onl}'  unc  large  oil  globule  in  the  normal  ceg  of  M,-tfii\i. 
limes  this  is  snbdMded  into  fton  two  10  eiglit  or  p«eo 
bat  in  these  cases  there  is  always  an  nboonnal  develop  - 
which  often  resnlis  in  the  death  of  the  embryo,    la  lb«Me'' 
survive,  the  small  oil  globules  always  coalesce  lo  form  one  to" 
one  l)cfore  the  embryo  hatches.    (2)  In  the  further  dcvi  f  ., 
of  the  newly-hatched  embryo  there  i.s  a  crania)  flexure 
which  is  analogous  to  that  so  characteristic  of  £lamiot.irir-^ 
This  is  caused  by  the  rajiid  <levelopmeftt  of  tbodonnl  ]»r"r 
of  the  head,  while  the  ventral   j'orlinn  remains  mm;  nr.- ■ 
quiescent.     Later,  the  ventral  [K)rtion  plays  its  part,  in  I.  ' 
the  dc^'clotiiiiriil  r>f  the  jaws  the  Kmn  is  niished  back  ■ 

:n      '  -   -jT.lSr  \  II   -"il    1:1  ■■ 
v-  '  ,\   h>r  s.;  1^1..-  .-T 

■1!  uiit  u|fri  i-l-  '■ 

tier  halchif;:     Kyi'er  U 
the  eod.fi-,h,  so  fliil  * 
II II  111  ti<  tJike 
.i<ii» 


norm  >■  ;  ■  i  -  m  n.     ■  :  ■  \  .  ::.  .  ■  I  . 

is  no  •  II  1 :.  ..-    '  .!•.':■•  I 

viiell'     ;■       ■!,     iMi--  ■  I  !  '1 
aflervi  .i-,;^,.     141       .1,'.'  .    ]  ;  h- 
ventral  surface  for  at  least  : 
shown  the  "aroc  to  be  ilic  c^l  i 
yooni;  GcJi<ia  would  n>  C  apj^car  to  be 
tood  ai  nearly  so  e^rly  a  period  in  U<y-mt6Bf^^e  ;i<i  1 
Tele    teafiv,    Mr.  Rrook  alsoc»J|^*^  ^Ute 
temj  raiiife  on  the  rate  Of  deve*' 
gc»tcd  tliAt,  until  we  know  thr 
obtervalions  are  made  on  ther 
be  eslaM tubed. — The  nex(  co: 
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pUnu  mi'lc  in  Timor  Laul  by  Ilcnry  O.  Forbos.  Therein  a 
stvirt  account  \\  given  of  the  nature  of  the  isUnds  and  of  the 
gtnrial  character  of  the  vegetation,  after  which  coroe-S  a 
tn-hoical  hit  of  aliout  eighty  jflanfi. — I'rof.  Oliver  add*  a  note 
that,  "Tl>>>  collection,  m)  far  as  it  goes  i>>  made  up  in  great 
pul  nf  the  more  widely  diffused  species  of  the  Indian  Archi- 
pelago. The  mo»t  interC'sling  plants  appear  to  be  :  one  in  fr^iit 
only,  relenctl  to  the  mcliaceou!;  genus  Owtnia,  probably  O. 
ttrati/rrn,  Mucll.,  of  Queensland  ;  a  fine  Mtuuna,  of  the  sec- 
tion Stigololiiiim  ;  a  Sttiirhrea,  an  araliaceous  genus  hitherto 
only  receive"]  from  New  Caletlonia.  and  a  fruit  of  possibly  a 
S/rvmrwia.  Mr.  Forlie*  him?clf  is  inclined  to  regard  the  Timor 
LiL-t  flora  and  fauna  as  having  affinities  with  the  Muluccan 
(Ambniiu)  lejjitin. — A  pa|)er  by  T.  H.  foil*  wa*  read,  containing 
nolc^  00  sotne  New  Zealand  binU.  This  c'insiste<l  chiefly  of  field 
nbaervaticiDS  on  the  habits  of  the  quail  haak,  harrier,  owl,  k.^ka, 
k«a,  k«g  tailefl  cuckoo,  kingfisher,  and  native  wren. — There 
fi)lli)we<l  a  note  on  the  reproduction  of  the  hcternjcismal 
I'redine*  by  Charle*  B.  Plowright.  Therein  the  author  affirms 
tint,  when  the  repr  Mluclion  of  these  fungi  takes  place  without 
the  inlcrvcDtioo  of  .^»cidio*pores,  the  resulting  l'redi«]iores  arc 
tar  more  abunil.int  than  in  the  case  when  they  arise  from  the 
inipbniailiin  ui><>n  the  host  plant  of  the  A'tcidiospores,  this 
inference  licing  supported  by  various  dclailetl  observations  of  the 
author. 

Zoological  Society,  November  4.— Piof.  W.  H.  Flower, 
F.R  S.,  Trcsulcnt,  in  the  chair. — Mr.  Sclater  exhibited  and 
made  remark'  itt  the  skin  of  a  Woolly  Cheetah  IFf/ii  lanra), 
obtained  at  Keaufcirt  West,  .South  Africa,  tent  to  him  by  the 
Rev.  G.  II.  R.  Fisk,  C.M./.S.— The  Sccretarj-  exhibited,  on 
behalf  of  M3j<ir  W,  Hrydon.  H.S.C,  C.M./.S.,  an  egg  of 
Hlylh'i  Tnjgopon  :  an.l  on  behalf  of  Mr.  J.  C.  Parr.  K.Z..S.,  a 
S}>eciroen  nf  the  thick  of  the  V'uliurine  (luinea-fowl  [Numitiii 
x-u/lmr^mt)  hatched  in  Lancishire.— The  Kev.  H.  H.  .Sclater, 
F./.S.,  exhibitcrl  a  H|x-ciracn  nf  the  Harrcd  WarMcr  (Sylfin 
MiroWdl  iit-iaincd  on  the  Yorkshire  coast.  — Mr.  H.  K.  Dresser, 
F.Z.S.,  e(hil>iicd  s|vccimcns  of  the  Barred  Warbler  {Syhia 
mistria\tM(\  of  ibc  Iclerine  Warbler  (//j'/i'Airi  iVz/ri'^u),  killed  in 
Norfolk. — Mr  W.  B.  Tegctmeier,  F.Z.S.,  exhibited  a  specimen 
if  the  File-fish  [HalisUi  cafriscus),  which  had  been  recently 
siughi  oflT  Folkestone. — Mr.  F.  E.  Bcddard,  F.Z..S.,  rca<l  a 
>a|>cr  on  the  anatomy  of  a  gigantic  Karthworm,  Microrhttta 
'afpii,  and  i^inied  out  its  systematic  position.  For  this  very 
Qteresting  specimen  the  author  was  indebted  to  the  Rev.  Ci.  H. 
«.  IVsk,  C.M.Z.S.,  of  (.:ape  Town.— Mr.  A.  C.  Butler.  F.Z.S.. 
;ave  an  account  of  a  collection  of  Lepidoptera  made  by  Major 
(.  W.  Yetbury  at  or  near  Aden.  The  author  looked  ujion  this 
Mllectlod  a*  one  «if  the  greatest  interest,  since  it  not  only  con- 
ained  a  fine  scries  of  the  beautiful  -pecics  of  Trrcuolus  recently 
lc?irrtbeil  by  <.  ol.  Swinhoe,  but  also  many  remarkable  inter- 
Tadc*  t>clwccn  certain  long-established  species,  temling  to  prove 
ilher  that  hv1>riils  ttctween  allied  species  are  fertile,  or  that  in 
kden  a  cunditt<in  of  things  still  exists  which  in  Asia  proper  and 
■)  Afri«i  has  long  passed  away. — A  communication  was  read 
om  Li<Tit.-Col.  C.  .Swinhoe,  F./..S. ,  conlaiiiiiig  an  account  <if 
le  Ix:iii<i(>|>tera  c<dlccte<l  by  him  al  Kurr.ichee  l>etwccn  the 
cars  187S  and  iKSo. — A  communication  was  reaii  frnn  Mr. 
liom-xs  II.  Potts,  of  Uhinitaki,  New  ii^raland,  in  which  he 
escribeil  a  case  of  hybri'lism  between  two  species  of  Fly- 
it  ohers  of  the  genus  Kkif^dura. 

Mathematical  Society,  NovcmWr  13.— Prof.  Ilenrici, 
.R.."s.,  I'icsidcnt,  in  the  chair. — Prof.  Karl  Pearson  was 
ccteil  a  member  of  the  .Society. — The  Chairman  in  very  feeling 
•mis  referred  to  the  losses  the  Society  and  he  himself  personally 
mJ  sustainivl  by  the  deaths  of  Prof.  Rowe,  a  member  of  the 
ouncil.  and  of  l'r<if.  Townsend,  F.  R.S,,  during  the  recess. 
.fl«-r  a  slight  pause,  he  prcenled  the  Dc  Morgan  Medal  to  Pr.if. 
aylt-y.— The  Tre  surer  s  repor»,  showing  tint  the  financial  posi- 
w  of  I  he  Society  was  most  satisfactory,  and  the  Secretary's  re,  ort 
■  ■  "  '  (,  iIk-  rnccling  Ijnllnlcd  lor  and  duly  elected  llu- 
ucn  to  Kinstimte  the  Council  for  the  present 
■nt  L.  Glaisher,  F.R.S.  ;  Vice-Prcsi- 

ll>r.    llenridj^^l|^^rof.   Sylvester,  F.R.S.,  J.  J. 
V  V  ^      Tl^i^^tB.  Kempe.  F.R.S.;  Secre- 

[^nicmtx-rs  :  I'rof.  Caylcy, 

 Jliotl.  Prof.  Greciihill, 

>i«i^^B^^^^^^.S.  R  oberts. 
Mrt^^^^^^^^^Bhttncts  the 


lowing  papers. ; — On  the  theory  of  screws  in  elliptic  space 
(supplementary  note),  and  on  the  theory  of  matrices,  by  .\. 
Buchheim  ;  on  sphero-cyclidcs,  by  II.  M.  Jeffery,  F.R.S.; 
results  from  a  theory  of  transformation  of  elliptic  functions,  by 
J.  Grifliillvs  ;  on  the  limits  of  multiple  integrals,  by  II.  MacColl  ; 
on  the  motion  of  a  viscous  fluid  contained  in  a  spherical  vessel, 
by  Prof.  II.  Lamb,  F.R.S.  ;  on  certain  conies  connected  with 
a  plane  unicursal  quarlic,  by  R.  .\.  Rol>erts  ;  note  on  elliptic 
functions,  on  an  integral  transform.ili'>n  and  a  theorem  in  plane 
conies,  by  .\sutosh  Mukho|xAdhy.iy.  lie  then  stated  that  he 
had  found  that  the  six  Sim'-on  linescorrespon'ling  to  the  anguLir 
points  of  the  pedal  and  medial  triangles  of  a  given  triangle  with 
reference  to  the  medial  and  pctial  triangles  rcs|iectively,  the 
circum-circlc  lx:ing  in  this  case  the  nine-|xjint  circle,  co-inlcrsect 
in  a  |>oint  which  Pies  on  the  axis  connecting  the  circum-centre 
and  the  Symmctlian-point,  mi<lway  between  the  circum-centre 
and  the  ortho-centre  of  the  pcd.il  triangle,  and  is  also  the  centre 
of  Mr.  H  M.  Taylor's  circle. — The  President  (Prof.  Ilenrici 
taking  the  chair)  brought  the  meeting  to  n  close  by  reailing  a 
paper  on  certain  systems  of  y-s«ries  in  elliptic  functions,  in 
which  the  exponents  in  the  numerators  and  denominators  are 
connected  by  recurring  relations. 

Geological  Society,  Novcmlter  5.— Prof.  T.  G.  Bonney, 
F.R..S.,  President,  in  the  chair. — The  Secretary'  announced  the 
gift  to  the  Society  of  a  water-colour  picture  of  the  hot  sjirings  of 
Gardiner's  River,  Wyoming  Territor)',  U.S. —The  following 
communications  were  read  : — On  a  new  deposit  of  Pliocene  age 
at  St  Erth,  fifu-cn  miles  cast  of  the  Laml's  Eml,  Cornwall,  by 
S.  V.  WixkI.  F.G..S.  The  deposit  in  question,  about  five  miles 
north-east  of  Penzance,  consisted  of  a  tenacious  blue  clay  with 
shells  resting  on  sand,  and  passing  upwanis  into  a  yellow  un- 
fossiliferous  cl.iy,  overlain  unconfomiably  by  the  earth  with 
angular  fragments,  under  which  were  burieil  the  ancient  beaches 
of  the  British  Channel.  f>f  os-cr  forty  species  of  Mollusca 
oblaineil  by  the  author  some  appeared  to  be  wholly  new,  others 
characteristic  species  of  the  Re<l  Crag,  vtme  not  known  alive, 
sonic  still  living.  .Most  interesting  of  all,  six  species  of  Naiwa 
were,  all  but  one  (A*,  ^anulata.  Sow.,  nt  graMtj'cr.i,  Dujnrdin), 
unknown  from  any  formation  of  Northern  Europe,  and  occurring, 
living  or  fossil,  only  in  the  southern  h.ilf  of  Kuropc.  Of  these 
JVassa  iHulahitis,  Linne,  lived  in  the  Meiliterranean,  but  other- 
wise not  noith  of  Cadi/,  while  two  others  were  new  sfiecies  of 
this  southern  mu^abil'i  group.  In  the  opinion  of  the  author  the 
bed  was  Pliocene,  and  newer  rather  than  older,  coeval  uilh  the 
Red  Crag,  iHit  having  inore  afTinilies  with  the  Pliocene  of  Italy 
than  with  that  of  the  North  Sea  region,  a  fact  which  seemed 
to  indicate  that  during  its  dciiosition  the  only  communication 
Iwtween  the  Atlantic  and  the  .North  Sea  wxs  rouml  the  coast  of 
Britain,  a  p.Tssage  unavailable  to  the  Italian  group  of  Nassa  on 
account  of  the  refrigeration  of  its  9P  of  latitude.  The  bed  was 
the  deposit  of  a  strait  connecting  the  present  St.  Ives  B.iy  with 
Mount  s  Bay,  and  detaching  the  high  ground  of  the  Land's  End 
district  from  the  rest  of  Britain,  The  shell-bearing  part  of  the 
clay  was  t>8  feet  aliove  mean-tide  mark  in  Ilaylc  E>tuary.  Dr. 
Gwyn  Jeflreys,  in  a  <liscus5ion  on  the  paper,  recognisol  amoni;  the 
fossils  of  the  St.  Erth  deposit  forty-four  or  f^rty-fivc  species,  eleven 
or  twelve  recent,  thirty  three  or  thirty- four  extinct,  A  l>e<l  near 
.\ntil)e«,  in  the  south  of  France,  scemcl  to  resemble  the  St. 
Erth  deposit,  and  the  Mollusca  of  the  two  should  be  critically 
compared. — On  the  Cretaceous  beds  at  Black  Yen,  near  Lyme 
Regis,  with  some  supplementary  remarks  on  the  Blackdown 
beds,  by  the  Rev.  W.  L)owncs,  F.G.S.  The  cliff  section  mea- 
sured 300  feet  in  height,  the  Lias  occupying  200  feet  and  the 
Cretaceous  liwls  lOO  feet,  of  which  the  lower  25  feet  were  a 
black  loamy  clay,  an<l  the  upf>cr  75  feet  yellowish-brown  non- 
calcareous  sands.  From  one  point  in  the  clay  the  author  ob- 
tained a  few  fossils,  the  most  abundant  being  /.ima  ^trallda, 
and  $0  feet  a1>os-e  that  point  was  a  small  jKitch  of  fragmentary 
silicified  fossils.  In  the  author's  opinion  the  fauna  of  the  sands 
approached  the  Blackdown  fauna,  and  from  all  the  evidence  he 
had  found,  concluded  that  the  conditions  of  deposition  renilf-rexl 
it  iiiipo-.sil.le  'i>  reti>gnise  in  the  Crelacoiis  beds  ot  the  West 
of  England  the  sulxlivisiuns  of  Gault  and  Upper  Green-and 
so  well  ni;>rked  to  the  cistward. — On  some  recent  discoveries  in 
the  subincrgetl  Forest  of  Torbay,  by  D.  Pigeon,  F.G.S.  The 
submerged  forest  rested  on  clay,  the  soil  in  which  the  forest 
grew,  which,  again,  rcsteil  on  Trias,  a  breccia  of  Devonian 
fragments  intervening  in  places.  During  the  gales  of  1833-84, 
two  aggregations  of  rolled  trap  pebbles  were  found,  these  i>ehbles 
having  probably  served  aa  suicltin|{-lieartlu.  In  their  nei(;hboiu'- 
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Norember  la — M.  K(iU;>n<l,  I'rcsi- 
n  _ri»  — A^litioQ^  ro  the  mfmoiron  loniplcx  unities, 
•f  V  !_  K_-'!>rr<?T.— Retr.J--  -1  'h'  f  •unh  [  .»rt  nf  ihc  mop 
f  »  l  to  'hr  Ac;  '-Tiy,  in  U-dilf  i>f  the  Minister 

r  ■  V«        •  .  •    ,•.  fcT-  T^.      I  /.u  map   lii^  (pofn  prcparol  hy 

•  it  Luix.-  V.  cf  the  War  E>e}«rttnerit,  on  a  scale  of 
t  -Sjoacooat  The  \yr^m\  part  comprisci>  the  whole  of  the 
'.'''C'  ftci/Q.  in  Bz  -h^'.s  which  have  been  moed  for  Ihe  twe 
V  *<ve  tabcw  «( the  laicrMiioiMl  Coaerieis  mm  aaewbted  in 
B«*-s  »  '&CM  flnttm  felatlve  t»  Wett  Afriee.— Note  on 
Xe<«n.  RcmH  and  YMtti  aem  balloon,  bjr  M.  Herrj  Maneon. 
7  a  t  a«>:«ett  mtn  ai;ain  made  on  Satiuday,  November  8,  wnich 
6T  1  as  cotnpli^ely  successfal.    On  the  fir<t  ncca%ion 

9-.»-.^:i>«  wi«  propcUcI  nt  an  absolute  *pee«l  of  23  l:ilumetres 
per  b  St  »g»ia<  the  wiit<l  blowing  at  the  rate  of  8  kilometres 
^  h  -r.  The 
i'.rlil  vurreiK* 

^>y  :hi-ir  exprrirncii'*, — '  )l>^i~nationH,  uI'-iiil-h's,  .in  l  c|ihi  iiicriii<"i 
"f  W  ."I  >  c-.Tift.  Ky  M.  <  i<mn<! -Mat.     I  hr-  <)l>-^r>;»ti  ion  w.tc 

•  \       wi'h  ''ir   Hninni-r  6  inch  eii'iaturnl  "I  ihi-  Iamii^  Oh 

 r>i'  ry. — <  >  i^  rv.ition    i>f   thi-    Name   iMtncI   im  le  with  (he 

men  inn  cin  "f  the  lt'>r  I'^.iiix  '  >)K<-rv:vtrirv,  hy  Nt.  (."unrly.— 
N"tc  n  the  -in J' i-i'ii  -'  in  1  v.iii-iti.in- ■  curvature  in  the  sh.T'luw> 
,1-1  1  itin;.;  lunar  ccli|>  c-,  fiy  ^f•  1'-  Ijmcy. — On  an  oiuntion 
an.il '  1'  t  )  Kummet  ■.  cnuaiion,  by  M.  E.  Goursnt. — On 
i]^v  Sr;u.  rurvc,  of  any  "legrce  dcscribeil  on  a  plane,  by  M. 
Maunce  ii'<  K a^rte. — <  >n  atomic  aitd  molecaUr  movements,  bjr 
M.  M.  U'lgloit.— On  Ihe  depth  to  whidi  nalight  penetrates 
the  waters  of  the  Lake  of  Cknera.  hf  MM.  H.  Pol  and  Ed. 
Tawin.  From  a  series  of  caperiments  carried  ool  in  Aociut 
and  September  of  tMs  jrcar  the  authors  conclude  thai  light 
readies  a  depth  of  IJO  metres  and  probably  a  little  more,  the 
In  ninosity  at  thk  point  being  about  equal  to  that  of  a  clear 
ru.>onl<*>4  night. — On  a  general  Nlatement  of  the  laws  nf  chemical 
c  jiiiliUriiim.  bv  M.  H.  l-K  t'haiclier.  -  Vnic  on  the  i>o1ymorphi«m 
of  the  phot,phate  of  liii'  i.  hy  MM.  I',  llauleleuille  anil  J. 
Margottet.  The  authi)r>  i  if.  1  fi  >ni  -  vi  i  \l  i  xjHTimcnls  that  at 
t.-m:>-Mf>ir<  %  i.in^in;;  fnnn  300"  t  i  ic«>^*  •  ',  'his  pho>phate 
.  rv-t  ilti-i-s  1  ■  >ni  i-i/.  msly  in  four  cr)-,-  ii!  .:  i|  iic  form*  in- 
I.  >fii]>.itilile  with  '.ich  other,  an  1  r..ns<  j.i,  tuly  conHiitutin^ 
f.rir  'l:s|incl  chemical  -ijK-ciet.  '  >n  •rrttc- 1  .ipTtii'--,  by  M. 
A.  Ihtte  -  I  >n  the  action  of  the  primary  alcuhulic  ii>liilcs  on  the 
f  rliuin.ite  of  *ilvcr,  liy  M.  (1.  CalmeU.  —  .\naylical  stu^ly  of  the 
aimoipherc  of  ihc  city  of  Algiers,  by  M.  Chliry. — On  Ihe 
hyilrate  of  neutral  Milphaiv  of  alumina,  by  M.  P.  Marguerite- 
IMacharlonny. — Saponification  of  the  simple  arooatic  ethers  of 
ncuinl  «ur»tance<,  iyVLA.  Colsan.— The  mkiobe  of  ydhnr 
fever :  prophylactic  ifloeulatkm,  by  MM.  D.  Freire  and  Reboor- 
geau.  After  a  teriet  of  extensive  cit>erimcnl«  conducted  at  Rio 
•le  Janeiro  darloK  the  years  18B0-S4,  Dr.  Domin^os  Kreire  ha^i  mic- 
cecilcd  in  attenuating  the  virus  of  yellow  fever  and  rcUicin;;  it  to  a 
vaccinal  vfrut.  With  thi'i,  400  (icrvms  have  already  been  treat e<t 
with  complete  TOCce  H.  Bat  fre^h  cxperimcnKi  will  be  nee<U  I 
to  determine  the  <luration  of  immunity  obtained  by  this  fier- 
ventive  inoculation.- (Jn  Ihe efTect*  of  inflation  of  the  lun^s  with 
«viinpre».»e.l  nr.  hy  MM.Oreh.int  and  <Juin  piau.!  K.-  <  ir.  Ir m 
'lir  ^■,  ni  1.  ofvic  .  hifine  in  ((retrwi?,  t.y  M.  .\imc  t  .irar<l.  On 

;  '  I,     Ir  rrti.  tr  1' 1  .11.  I.y  M-  \'.  M.irc.ino.      This  new  proce--  1* 
riUd  asanmptc  and  economic  means  of  preparing  in  a  few 
estrcmcly  pan  peptone  at  a  cheap  lalc  It  H  capable 


of  being  advaotageooUy  applied  In  a  laiije  way  to  the  tt^ 
tionofnwatiinttraMKenaiiithwand  eoonomicfaimtlnai 
of  die  ctf*neM  ofiMOt  now  in  «t.-OriEiB  and  aiedeedK* 


DllLVS  Muil, 

-  I.   ?--sii-=r.  =.  -jr.:  .hur.  — Mr.  John  S.  M-ack.iy  rea.l 
e  ■ -.1  fr  or".- :a1  f^Z^n  Itnovirn  to  th~  Grec'  s  an 
*:  ^T^.  ■  ■  ri-      ' — Hie  f  jH  t«in^  o;fic.t-t. 'ir«r>  were 
\".    V  J.  G.  Barclay;  Vice-President: 
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;  -trr     -    ;       T  -rin,    Muir,   \I.-svr<    R.  E. 

TV.  I.    '.i^       . J  .hn  S.  .Mackay,  and  Uavid 


tion  oflhephonhaicsof  lioM  fc«nd  deposited  in  faille  qswas 
in  sedimenbuy  lands :  their  connection  arith  the  ina  m  a 
clays  of  iiderolithic  levels,  by  M.  FHealefait.— Coauihame 
the  anatomy  and  morphology  of  the  Malpighian  vtaseU  a  ■ 
I^pidoptera,  by  M.  N.  Choi  mlkov^Vy.  Completioo  if  \\t 
logical  evolution  of  Ck^uUfkarut  oirris.  Fahriau>  («u^- V  * 
I'y   M.    I.    Lichteiwtein.  — Note   on  the  charac-lenitm  . 
IVniary  Conifer  {Aramcaritn  Sternhr^,,  »  ,.xpp-)  allied  ;j  > 
Dammarcx-  i D^'Hi'ttrc-hus  Stfrnh, rj^i  \ ,  hy  M.  A.  F.  Man.-n.-'i 
a  ureal  oscillation  <if  the  Crrtacrous  sc.is  in  l'tov:n:e,  b  H  - 
Collot  — On  the  limestones  containing  fos>il  Echinuli  xcar^ 
at  StramU'ij;.  Moravia,  hy  M.  t-.  i^'oiteau. — Ob4ervitiaa.'»  • 
vilar  corona  in  Algeria,      .M.  t.  Kuchs. — .\ccount  of  1  a^: 
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Bcidciill  to  ncafc  of  j  tml  it  baperleM  pmsc  idyl),  in  which  a  lieaatUiil  ooaeeption  3*  wrought  oat  with  infinite  delicacy  and 
mMSag  attime  ikill.  Tiie  tale  ia  ainraly  that  of  xn  old  m  u  I'  tif. -lon^'  love  and  of  in  rewaid.  It  ia  foil  of  tlie  traest  pathos,  end 
le  or  die  is  to  be  pitied  wiw  docs  not       the  better  for  hnvin^;  n-.tl  it,'  — S-atsmtm. 

MR.  v..  A.  FKI  I  MAX'S  NK.W  HOOK. 

An  Inaugural 

I  c.  i  ir.j  ,  ,1  m       Mr,.  !iin  at  Oxford  on  October  15,  1884.    By  HOWARD  A.  FREENAH,  D.C.1.,.LL.D., 
Piofcssor  of  Mo»lcm  Histaty  in  the  Univcnuly  of  Oxford.    Crown  8vo.  a/, 

THE  LIFE   OF   EDWARD  MIALL,    FORMEBLT   M.P.  FOR 

ROCHDALE  AND  KRAr>FORr>     Pv  his  Son,  ARTHUR  MIALt.    Svo     lor.  6./. 

IHE  LIFE  OF  FREDERICK  DENiSON  MAURICE,  CHIEFLY 

TOLi '  IN  \M><  AV N  LETTERS.  Edited  hy  Ills  Son,  FREDERICK  MAURICE.  With  Two  Poelnitfc  Two  Voli. 

Second  Edition.    Demy  8»o,  36*. 

HISTORY  OF  THE  PARSIS :  Their  Manners,  Customs,  Religion,  and 

Pieient  l'o<ition.  Dy  DOSABHAI  FRAMJI  KARAKA.  K.C.S.L.  PKtidea^  MHirtnte  and  Cbirana  of  Her 
Uajtfty^  Bench  of  Justioei,  Borabay»  kte  Member  of  the  Boimtiay  Legislative  CoancUi  fat*  ChairmaB  of  the  Miuneipil 
Conwwtiac  and  lai«  Sheriff  of  Bonbay.  With  lUastrations.  Two  Vob.  Medium  Svo.  jfif. 

NEW  VOLUMES  OF  MACMILLAN'S  4*.  6d.  SERIES. 

PALES  OF  THREE  CITIES.   By  Henry  James,  Author  of  "The 

American,"  "  The  Europeans"  "  French  I'oeis  and  Novelislf,"  &c.   Crown  Svo.   4>.  M. 

A  ROMAN  SINGER.    By  F.  Marion  Crawford,  Author  of  ''Mr 

Itaae^"  "  Dectmr  Claiidiiia,"  dec.  Cmwa  Sva.  4J;  6d. 

tfONTCALM  AND  WOLFE.     By  Francis  Parkman,  Author  of 

Pioneers  of  France  in  the  New  World,"  "  The  Old  Regime  in  Canada,"  &c.     With  Portraits  and  Majis.    Two  Vols. 
S«-o.  25/. 

"  VIr.  f'.-irl;;n:^n.  who,  if  Mr.  Bfi»lcr<ift  will  fir:;trc  «■<  fir  ^nyint;  the  mos"  ctiiiiK  tit  A Lii'jrif :in  his'tjrian  now  alive." — 

"  'I  htte  14  n»  Amcrii.aii  wri^-T  livmi;  >v(i'  •.r  wni  U-.  .irc  li  <i  ,\r  \  1  ,r  witt;  more  L';ii;<'i-nc-'.  ami  ri-a^  I  with  mi>ri_-  ;il<'i4ure  by  a ccrtntn 
Si*  'ii  rciilfr*,  which  wc  arc  glaii  to  kr..ni  d.iily  ■.ii^icri :n  nuniU-r,  ;li.in  ih')~'-  i;l  M:.  r:tikrinri.  I  in  i-a^i:  of  diction  hi'  a^l-ts 
({r.n'r  of  narrative  and  a  picturevjue  toiuuung  which  iiivcii  the  inculetil  lie  dcsttibcs  with  an  uilcrc-l  «!)idl  nevfr  n  it'--  " — 

riiCTURES  ON  CATARACT:  Its  Causes.  Varieties,  and  Treatment, 

BeInK  Ni«  I.ecturcs  delivered  at  the  Westmin'iter  Itospital.  Ky  GEORGE  COWELL*  F.R.C.S.,  Senior  Smgeoa  to  the 
Westminster  Ho>|}iial ;  Lecturer  on  Surgery  ami  Ophthalmic  Sur^jery  in  the  Medical  School:  SatgeOA  (o  the  Royal  Weat- 
lni^^tcr  Ophth.ilmic  Hospital  ;  Surgeon  to  the  Victoria  Hospiul  for  Children;  and  COnsullnif  Ophthalmic  SwgeOO  to  the 

I'.i^t  I  i.nili.:i  H  i  1  liriil  t'lif  OhiMi rn.    With  It!i^<.tra';i>n?.    Crown  Svo.    \t.  (ti. 

.  UREElv  GKAMMxVR  FOR   SCHOOLS   AND  COLLEGES.  By 

T  VM  i  s  ilADLEV,  late  Profeswr  in  Vale  College.  Reviled  and  la  part  Re- written  fay  Fkediuc  ob  Forest  Allem, 
IVifcNsor  in  Harvard  College.    Crown  Svo.    dr.  {Nextweti. 


WORKS  BY 

RIGHT  HON.  HENRY 

Late  Profeuor  of  Political 

:anual  op  political  bconomy.  i 

^pth  EditiM,  Reviled,  with  a  Chapter  "On  State 
■i|ip%aiam  and  the  NatioaalitBtien  of  the  Tvand."  «n<1  an  I 
^Tooe*.    Cro«  11  8w.    I  ii. 

PERCHES     ON     SOME  CUkKi^NT 

POUTICAL  QUESTfON.S     Svo.  \ot. 

liKiUn  Finance — The  Hiniun^hnm  I  i^n^^ut  - 
Bin — Election  IixpenalB~Wometi'i  Suflragc— 
la  Cowoiies — I^imlJnlveadty  Education, 


en  Hp  Womi 
ijfcUntve. 


THE  LATE 

FAWCETT,  M.P.,  F.R,S., 

Eooooray  at  Camhridgei 

PRBE  TRADE  AND  PROTECTION.  An 

Inquiry  into  the  Causes  which  have  retarded  the  general 

•uloption  of  Frtc  Trade  Mnee  its  introdtiction  into  Eng* 

l->r».«     X..,v         ( •!>.••-.  -  V  ';'i.,n.     Cr  >wn  Sv...     y.  (i./. 

INDIAN  FINANCE.  Three  Essays.  With 
IntvoductioQ  and  Appendix.   Svo.   Jt.  6d. 

THE  ECONOMIC  POSITION  OF  THE 

DRmSH  LABOURER.   Extra  Fcap.8va  s^- 


MACMILLAN  ft  CO..  LONDON. 


Digitized  by  Google 


'AVr.  20. 


psCHAKO  swrm  *  co.  Worcester, 


ALPINE  7tL.\  Hrfbaeeoa*  Plan!. 


Vivr^  THrr&Ajrx^  or  gra?;d  ciin 


CLEMATIS. 


r 


^•K  ('  y>^.  '/  f;r  «TOVE  and  <  .REENHOr.SE  PLANTS 


1«E  ^EXCELSIOE•' 


THE  NEW  PATENT 

WOVEN  WIRE  MATTRESS 


'  ,  ,      .^^  i       ..,  ...  ■<  -.^        m^n-tt^rf  •<  Baeeiaiof ^'  ""-"^  of  a  wvre*  wire  cmtral  p€»t»a«  ^ 

/   ..  y.  .                •/  a«.;t    w.  t0flm*>lf  /trvtmit  posMSwd  1^  no  ocher  nuke    Tbt  M 

«  »?r-og»  oimaie  tbe  teodebcjr  ia  all            wirt  «M 

Br.D  »e&TS.     bcoTtM  bollow  ud  to  caxK  ilcnwn  to  nl  Itl 

»//  >  -•,'/>    *          ;  •// K  •  'yyl.'Mlf.S,  middle  of  the  bed. 


ClfORLTON   U  DUODALE.  MANCHESTER. 


PREPARATIONS  FOR  THE  MICROSCOPl 


AHAIOMV.  I'MVhIOLOOy. 

^h'nint.wrf.  uo'tahw.  gkology, 

MlHtr  ttAl.tHiY,  ICNTOMOLOGY. 
ti:.,  At.  ,  Ac. 
mu.  h»rt»T  ANO  CHOICK8T 
IH  f.Vtf.UV  ItKANCH 
Ml'  l'f>tt<;fJl'ICAK  HTUDY. 

WATHON    K    HONS,   MLS,  IllCIf 

<W<»  I  H<iM  <  HAN'  I  KS  I.AM 

MKnAf.N 


W.   WATSON    &  SONS 


Having  purchisetl  the  Basinets  of  Mr.  E.  \VnKf  Li  f,  'or 
'I  i-llinglon    koad,  HollowAy,  including  between  4avT>- 
50,ot»  Choice  Si>ecimcns,  are  enabled  lo  offer  an  s*--)" 
tclcction  of  Object*  of  Interest. 

/utt  Puhtiihtd 
(TO  iNCLUDK  Mr.  Wheeler's  Stock), 
NEW  CLASSIFIED  LIST  OF  OBJECT 
FOR  THE  MICROSCOPE. 


Illuitr.iteJ  CalaUj^ticJ  tUker  of  Iht  ahoi  e ffncardfd  P»tt  f~ 
any  part  of  the  ItW/J  on  apfluaiim  to 

HOLBORN,  LOND^ 

KSTABLISHED  1837. 


The  "OTTO" 


(If  (riMllMt'  l'lON  or  (lAH  Kiinruiilnnd  to 

<  1  <  I 


U>  75  7.  loNN  lliAii   ANY  other 
Mi»iim  par  liritko  liorun  powor. 

 t  »  t«  »<A  I  i»N  I    1  WIN  H  NO  I  Nil  H 

IhiIiIiUc  rtriy  Mi'»i<lil(liiM 
'I'ltK  alMatlltial  iMilMllig  Mm*  Ittigltt*  v»l  tiiad* 

•  MOtHl.tt  Y  «  IMIItNT  HKI  I'tHAICncH 

III!  h«<».t,  'il)ii|'l<'«<,  kimI  llrtt 

OMItkHVl  NMW  VKHTIi-AI  KNOINItN 

>flMllMBY  nnON,,  MiullotI,  M.uuhl 


Engine. 

OVER  15,000  DELIVI 


A   WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

'*  7*  tkt  t»lid  ground 
Of  Naturt  truils  Ike  mind  which  builds  for  ajrt." — WoKbSWORI  H 


No.  787,  Vol.  31]         THURSDAY.  NOVEMBER  27,  1884         [Price  Sixpence 


R«cSmciciI  am  •  Nmpaper  at  the  Ccoeral  Poit  0<Bce| 


MEMORY  AND  SUCCESS. 


A  Good  Memory. 


^^UXT  Coatribines  to  Success  ? 

^Y^HAT  Causes  Failure  in  Life  ? 

A  Poor  Memory. 
\\rilAT  cu  ftll  obtain  from  Prof.  Loisettk's  DiscoTcries? 

A  Goo<l  Memory. 

'THK  PHYSIOLOGICAL  ART  OF  NEVER  FORGET- 
TING— using  none  of  the  "Links,"  "Pegs,"  "  I>ocali- 
lics"  or    "  AsMjciations "   of  Mnemonic*.     L<»t  memorie* 
rMorcfJ — the  worit  nude  good,  and  the  best  better.  Any 
UarmtJ  in  emt  rtaJin^. 


ICMARI)  A. 
ers  wh"  have 


I'ro»pettMi  post  free,  (pvint;  opinions  of  Mr.  RI 
PROCTOR,  Dr.  ANDREW  WILSON,  and  uth 
«tudie'l  the  System. 

\  Day  ClxM  in  Never  Forgetting  and  for  Cure  of  Mind- 
Wandennjj  commences  every  Monday  al  3  \>.m.  An  I'.vening 
Ciiis  etrery  Tiacvlay  al  8  p.m.  Great  inducement*  to  Corrc- 
•pondcnce  Cla&.«es  in  above  in  all  parts  of  the  world.  Lectures 
in  Families  of  the  Nobility.  Also  Private  Lessons  by  I'osi  anil 
\<y  Personal  Inslruciion.  Pn>fessor  Lf>ISE'nE,  37,  Ntw 
^x^oRD  Strkkt  (opposite  Mudic's),  London,  W.C. 


CHESTS 
or 

PLATE 

AND 

CUTLERY 

COMPLETELY 
FITTED. 

A//  Sizes  in  StoU'. 

SPECIAL 
DETAILED  LIST 
FREE. 


KST  END ;  AND 
•^IHGS,  CJTY. 

■  .  ^H'  I  HEM' 


(All  RigbU  arc  Reaervad 


THE  BEST  MAGIC 

LAN'I'RRN  MADE. 


New  Mineral  Oii  i\u»sijiii  iiuii  L.uiiciii,  4-11H.I1  Coni]M>und  Con- 
densers, Brass  Stage  and  Sliding  Front,  Compound  Achrotnntic 
Portrait  Lens  ONjeclivc  with  Rack  .\djustraent,  and  Iniprovcd 
Faur-H'i^l;  Limp  in  Jap.inncl  Ulock  Tin  Ca*c.  Price  £3  158. 
TAu  Lantern  can  al  any  Unit  it  fitted  mitk  Liuu-U^hl  Affarutui 
:L>ilAi»it  Atttralian. 

ILLUSTR.VIED  CaTALOUUE  Of  L  WTKKSS  Ym.W. 

J  OH  3V  BRO'WNINO, 

63.    STRAND,    LONDON.  W.C 

METEOROLOGICAL  INSTRUMENTS. 


NEGRETTI  &  ZAMBRA. 

Opticians  and  Scientific  Instrument  Makers 

To  Haa  Majistv  thb  Quaaa, 

HOLBORN  VIADUCT, 
40,  CORNHILL.  *  139,  REQENT  STREET,  LONDON. 
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VICTORIA  UNIVERSITY. 

lVL*.^"™'"''  "*  »PI™»"  Ex(«Tn»I  Eumincn  in  the  Tollowing 

«.  Eat:&h  Luaguacc  and  Literature. 
».  Froxh. 


4-  ghtlmoiiiqr  »ad  Political  Kconomy. 
6.  dHnnatty. 

9.  Pbjrwil'Cr- 
>a  Zo  I  If  jr. 
It.  Ajutcmy. 
I*.  PulioloKy. 

■J.  " 


TIk  Apfwoilimt  witi  be  far  ihrae  nan. 

For  fcrrhrr  infenuiion,  »p|i)y  to  tin  R««iuiar. 

•*PI«»««.tw  BUM  be  vrni  in  oa  or  bcfon  Deecmber  t. 


A.  T.  BENTI.F,V,  M  A  .  Rcci^mr. 


ST.  THOMAS'S  HOSPITAL 
MEDICAL  SCHOOL, 

AI.ItKkT  KMHANKMKNT,  LONDON.  S.E. 
TWOFXTRANCK  Sf.lKNCT.  SCHOLARSHIPS  of  /.oo  ami 

t""!!!  ?Trer  S<U'J«ni.,  *>II  Woffere.1  for  Competition 

'fc'<»«f"o<  ihe  Vc«r  fnr  ihe  "  PREMMINARV 
SCaVriFlt  -  and  "INrKkMKKIATE  M  B"  F.uii.mation%  of  the 
*■  ""W^ty  of  IxndOD,         /w«^  /r  j^netl  at  nmy  limt 

FjMni*  may  W  laade  i<>  I^iurr«  or  10  Hovpilal  Practice,  and  special 
wra»(raicnt>  arr  made  for  Siudeni.  cniexinB  in  their  SccimuI  or  nibiequcnl 
lcar»;  alto  ^  I>enial  Siudent^  and  f..r  nua]i6ed  PrMliliuner<. 

I  n><M(tuw>  and  all  potitcularm  may  be  obtained  from  the  MediL.il  Secre- 
tary. Mr.  (>iU.(C(  kc»L.iK. 

  W.  M.  ORI),  Dean. 

THE  UNIVERSITY  OF  ADELAIDE, 
SOUTH  AUSTRALIA. 

ELDKR   PROresSOR   OF  ANA1T»MV. 

Co«i>cil  iniiie  A(>plicatio««  for  the  aU.ve  Prufc«'.>mhlpL  l^abry, 
ifit^  per  aninini.  TSe  Apuointmeni  will,  in  the  firn  inMante,  be  for  a  term 
ot  five  year*.  Salarj  dale  froin  Jatioary  1,  1M5,  and  the  Profcuoc  »ill 
be  expected  10  eater  on  h»  dutiei  in  ibe  hecinainK  of  Silarch.  Applicalion< 
•h««M  nach  Sit  AaiMta  Butm,  K  C  MC.  Agent  trtneral  for  South 
Atttlralia,  «.  Victnru  Chanbcn,  «»iminurr,  Lundoit,  S.W.  (of  slwm 
funher  t»«rtK«ilar>  ran  he  obuiord).  l.y  Oecambcr  next. 

BOOKS  (Secondhand).  Miscellaneous,  Re- 

mamder.  4c -C  HKRHKRT.  LnsliJ,  «>.l  Fo«.ga  l)ookv:ller,  3i.>. 
t..j2«cll  Road.  Ixjndon,  F  C  CataU,(pK-  fr^  f,n  receipt  of  l»o  Mainp>. 
Librafiaa.  Uid  Bcok.,  and  Parchment  perchaxd- 

SCIENTIFIC  ART. 

LECTIREROOM  DlAOkAMS  (fhemicaJ.  PjinUcl,  Geoiocica}, 
^_  J^<-       »"y  re<iuired  vale  in  black  and  while  or 

eokraped,  with  reference  klirr*  or  printed  tlewTripliona. 

AIm,  DKAWl.M.Son  WOOD  and  the  LITn«K;KAPHIC  STONE  foe 

bcirniiAc  W  oik»,  carcfnlly  and  neatly  eaecoled  by 

W.  S.  DUNCAN,  SciEXTiFic  Artist.  22,  DeUmcre 
Tcrratrc.  IL-iyswalcr,  W. 


M 


ICROSCOPIC  OBJECTS  FOR  HIRE, 

HiuokiRiral,  Botanical,  tmlofical.  Sy  the  beM  Mn«inteT«.  1*1 
out  no  mo»t  inoderal*  tetmt.  Particulan  of  U.  Wau.^.  Ualnain 
Road.  Forr.t  Hill. 


C.  D.  AHRENSt 

PRISM  WORKER  AND  PRACTICAL  OPTICIAN 
36.  GREAT  RLS.SELL  STREET.  LONDON,  W.C 

SPECIAL  NOTICE—Stt  Iht  Xew  Polarisim/^  Prism. 

Cma  be  medoTcr  any  A  A  B  Eyepiece.  Strongly  recomatended  for  Intern 
Wock  :  will  take  in  any  Object.  Alto  we  the  New  Emiting  Microscope. 
Any  Oliject-t 'Ui«  and  anv  Eyepiece  can  be  u«ed  with  it.  It  i«  ibo  only  way 
of  wane  the  Ot>jecis  in  treir  right  thape  and  fotm.  ^falr^  of  the  t.argeit 
N  o>l  Prnm»  in  eiiMence  f>T  lS«-  Ijle  W.  Spolti»woo<l»,  Knj.,  P.R.S.,  k., 
Jkr.,an<l  (or  Frank  Crup.  Fw)..  LLP  .  B  A.,  Ac  ,  Ac. 

Taaiic  »f»f  1  irii  with  Pai«H«. 

A  GREAT  BOON  TO'aMATEURS. 

PHoTa«raphi<  Aivpmlvt  atMJ  M«lrri»I*  of  iKe  Hif 'Juality  »upf»Ji«d 
at  I'tty  Prkv*  frt»«n 

TM«  PHOTOGRAPHIC  ARTIST  S  STORES. 
43.  CHARTERHOUSE  SyUARE,  E.C 
(CI«K  to  Aldengate  Station). 
-lOMPLETE    TOURISTS-    OUTFITS.      EVERY  REQUISITE. 
Mm  HlMMad  Mca  Utt  W.  Addraaa  Ik*  MAiucaB. 


LIVING  SPECIMENS  FOR  THE  MlCROSCOPi 

GOLD  MEDAL  awarded  at  the  FISHERIES  EXHIKlTlOX  i. 

THOMAS  ROLTON,  57,  NEWHALL  STREET.  BIRlllXf.HlK 

who  last  week  lent  to  his  raburibrrt  Cord)  luphm  tani>tm  iatrtMl ' 
ZooihuBnium  and  other  Vorticellida,  inrludiiig  1~hani.^la  Ufacitm.  w 
ilMch  of  the  lallcr.  He  aljo  icnl  out  lx<phonu>  crj-itulinafc  S<|*mi  ■ 
Etchomii,  lln>chionu>  paia,  Actiouvpberium,  L>e>mid<,  Vuliwi:  »'w  Brh 
Amceba,  Vonicella,  and  other  Spccimeiu  (or  (Huxley  awl  MartoilK^i- 
Laburatory  work. 

Weekly  Announcenenu  will  b(  made  in  thii  place  of  OrfMi^' '  - 
nupplying. 

Specimen  Tube,  Oae  SfaiUing,  patt  (K». 

tr  rvf/vt  Titi*i  f<v  loj  6rf. 
Porl&lio  of  Drawings,  Ten  Parta,  it.  each. 


SKELETON    OF    FROG    carefully  prt 

pared,  ^t. ,  po>l  free. 

C.  WADE  WILTON.  Nrrth6eld  Villat.Ua*. 

FOR  THE  STUDY^ DF  COMPARATIVE 

ANATOMY  — .KufcirilLun  MarvuiMol  Manimal*.  iirr*ftvrj  '< 
Wine.    Severs!  Fine  Adult  M.-ile  .iiid  Female  FHASC'  1  OiJ^  1 
For  ParticuUrs  and  Price,  apply  lo  ilie  loiparici.  .V  H  J,*nM 
355,  Ea>l  India  Ktxid.  London.  F 


THE  CELEBRATED 


H  o  iM  e . 


I«  unrivalled  for  Ganleoers",  Fore»ler>',  Farmef>',  Jeintr^, 
use.    It  requirci  nooil.    Shaqwn  with  a  kpilile  or  vijiet.  F%i<'*--' 
Uuiii  edge  ;  no  hunihiit:  aI'Miii  thi«.    Ha«  iiood  the  test  of  ton  yr^ 
in  Hotiea  Ibr  Axe«j  Hcilge  Knive^  Raiort,  Pri)knivr«.  and  Pl»a<  1''^  ' 
Honoorable  Mcntton,  I'ari*  KxhiMtion,  1B78  .  and  llronie  ' 
Intemaiioital  Exhibition.  1884.    Ask  yx>va  Ironmonger  or  oibir'ru  ' 
to  gel  you  one,  and  give  my  addreu  :  if  he  won't,  dnp  iM  lax^ 

JOHN  C.  MONTCOMtRIf, 

Tarn  O'&hanter  Stoiie  Hone  Works  Dalmore,  T  arb^llon  Stuua.  k' 
Avr&lure. 

NEW  MICROSCOPIC  SLIDES 

Jl  ST  ISSUED  BY 

EDWARD  WARD,  249.  Oxford  .Street,  Manciip  " 

British  Polyma  (P..lvpd''m  of  Bicelliria  cilia!').  Opaque  t« 


lk4lo«n»*l 

Paraute  of  Emu  <Niemu«  dmtiuicu^V  in  llaUam. 

Price  One  Mulling  each,  or  ]iott  free  for  14  Stauipt  Mk. 
Mim.-^'i'pic  Slide*  in  gnat  variety  »cnt  •  ut  on  v^lrtti"*- 
New  Serie*  of  I'nmounletl  (%iects,  11  DiMcctiafM  of  the  (Jo**- 

post  free  f'jr  if-  iV 


PATERSON  &  COOPER. 

76,  LITTLE  BRITAIN,  LONDON,  K.C. 
Electric  Light  and  Power  and  Telephone  Zntift^ 
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OVER-PRESSURE  IN  ELEMENTARY 

SCHOOLS 

^HERE  has  lately  ari»en  a  wnrm  controversy  about 
0?er-pfC98are  ia  tchooU,  and  its  alleged  results, 
e  points  in  dispute  are  tmquestionably  impoitaiit,  and 
lerre  the  careful  thought  of  all  those  who  are  interested 

;hc  inicUectiial  and  physiral  dcvelepmrnt  nf  thn  risinjj 
leraikin.  The  crj'  of  over  pressure  w.is  raisc-ci  same 
irs  ago  with  reference  lomiddle-class  schm^ls,  and  during 
•t  diicussioa  of  the  Proposals  of  the  Education  Depart- 
tit  for  the  New  Code  it  extended  to  elementary  Behoofs, 
e  National  Unii>ri  uf  KIrnu-ntary  Tt-arhcrs  took  up  t!ir 
>ject  at  their  meeting  at  Sheffield  during  the  Easter 
^  of  iMz.  In  Jiriy  they  had  an  impoTtant  orniference 
h  Members  of  Parliament  at  the  House  of  Commons, 
il  they  have  continued  e\  cr  since  to  agitate  for  a  relaxa- 
n  of  (Government  requirements.  Their  views  were 
;iported  by  the  opinions  of  several  medical  men,.and 
re  gladly  seised  hold  of  by  the  opponents  of  the  educa- 
n  of  the  people.  The  matter  ramc  before  tlie  SocI.tI 
ic nee  Congress  at  Huddersficld  and  the  Health  Exhi 
ion  at  South  Kensington.  It  has  been  investigated 
1  reported  on  by  tevenl  School  Boards.  The  Times 
I  dealt  with  it  in  able  leading  articles,  and  the  Pull 
(//in  prettih  uriitcn  "  Idylls."  Tlie  Kduration  Depart- 
nt  Itself,  and  both  Houses  of  Parliament,  have  been 
red  by  it,  while  the  personal  combat  between  Dr. 
diton  Bttnmc,  one  of  the  Lord  Chancellor's  Visitors, 
the  one  side,  and  Mr.  Pitch,  one  of  thebest  known  and 
^t  hipljly  esteemed  of  Her  Mail-sty's  Inspectors,  OH  the 
er,  has  added  a  flavour  to  the  contioverqr. 
"he  <)ue8tian  is  a  laige  and  complicaled  one.  In  deal- 
with  it  I  have  no  intention  of  touching  on  any  personal 
ters  in  dispute,  nor  of  speaking  of  the  pressure  on 
ni)l  Hoard  members,  or  nn  teachers.  Our  educational 
ems  exist  for  ihc  sake  of  the  children,  and  must  sund 
iIlaceoRling  to  theeflect  upon  them.  Myremarlcs 
will  be  restricted  to  public  elementar)-  schools, 
3>er  "  \-«luntary  "  or  "  Board,"  thouRh  I  do  not  believe 
they  are  so  ojicn  to  the  charge  of  over-presnire  as 
y  of  our  ■niddle<class  or  higher  schools. 
ie  allegations  are  of  the  most  serions  order.  It  is  not 
iich  that  here  and  there  one  poor  child  dies  of  disease 
plu  on  by  over-work  :  but  it  is  held  that  the  bodies 
It  scholars  -nre  being  systematically  sacrificetl  to  an 
•mal  development  of  their  minds,  and  that  there  is 
up  a  lieneration  whose  nerves  are  over-strung, 
■ho  arc  bcr.inini,::  more  .ind  more  liable  to  diseases 
\  bmUs  iB^C£nnccted  organs.  The  defenders  of  the 
assert  that  these  charges  are 
^^4yhat  all  reasonable  precau- 
^iapce  of  the  evil. 

T^ip  find  c\  idcnce  of  a 
one  than  arj;u- 
^ue  supple- 
them 
clu- 
'■O  has 


in  danger  ef  over^pressurt.  Take  the  tvpic.il  case  of  a 
class  of  seventy  children,  starting  with  about  the  sanic 
attainments.  The  bulk  of  these  will  be  average  boys,  or 
girls,  as  the  case  may  be,  feirly  healthy  and  intdligent, 
not  given  to  over-much  study,  but  still  ready  to  fall  in 
with  the  requirements  of  the  school.  Ikit  there  will  also 
be  some  half-starved  children,  who  often  come  without 
any  breakfast,  dull  children— descendants  of  a  wholly  un- 
cultured lace— fceble  children,  and  others  averse  to 
any  restraint  snd  constitutionally  irritable,  toRether  with 
children  who  are  weary  with  toil  at  home,  or  with  hanging 
about  late  at  night,  or  working  early  in  the  morning  before 
they  go  to  school  Besides  these  there  are  the  exception- 
ally clever  children,  who  are  in  danger  of  under-pressure, 
.md  the  over-sensitive  or  ambitions,  \\\-a;  arc  prone  to 
over-work  themseU'es  if  allowed  tin-  opportunity.  It  is 
evident  that  the  gCOaial  scope  of  the  instruction  must  be 
.tdapted  to  the  average  of  the  class.  To  reduce  it  to  the 
level  of  the  physically  or  mentally  weak  would  be  a  cruel 
wrong  to  the  niaiont)  of  the  children,  and  an  injustice  to 
the  public,  who,  by  means  of  taxes,  rates,  or  voluntary 
contributions,  mainly  support  the  school.*  But  this 
insures  the  possibility  of  more  being  expected  from  some 
of  the  other  boys  or  girls  than  they  have  the  pow-er  to 
I>erform.  This  danger  is  aggravated  uhcrc,  as  in  many 
country  parishes,  it  is  difiicult  to  raise  sufficient  funds  to 
provide  a  proper  staff  and  appliances  for  teadiing^  while 
the  very  existence  of  the  school  is  dependent  upon  each 
child  earning  as  large  a  Government  grant  as  possible. 
The  daiij,'er  is  aggravated  also  by  the  shocking  irregu- 
larity with  which  those  children  attend  who  are  driven  in 
from  the  streets.  Happily  detnentary  schools  are  usually 
e.xempt  from  one  prolific  sourre  of  over-pressure— com- 
petitive examinations.  The  .inn  i.il  dovernmcnt  exami- 
nation is  simply  for  a  pass,  and  :s  looked  forward  to  with 
pleasure  by  the  majority  of  the  children.*  The  practice 
of  the  more  hnpoitant  bodies  of  management  is,  I  bdieve^ 
similar  in  this  respect  to  that  of  the  London  School 
Board,  which  recognises  no  competition  between  one 
child  and  another,  unless  it  be  for  the  Scripture  prizes 
and  a  few  scholarships,  which  it  administers  for  other 
parties. 

(2)  That  in  n  large  number  of  instatucs  the  circum- 
slancfs  of  school  life  are  more  favourable  to  health  than 
the  home  life.  Before  the  days  of  compulsory  education 
m.iny  thousands  of  children  passed  a  joyless  existence 
shut  up  in  close  and  often  letid  rooms,  or  turned  out  in 
all  weathers  into  the  streets  or  alleys.  Now  these  children 
are  brought  into  warm,  well-lighted,  and  well-ventilatcd 
school-rooms,  where  habits  of  cleanliness  and  self-respect 
are  inculcated,  and  where  both  their  bodies  and  minds 
are  duly  exercised.  This  is  especially  the  case  in  the 
newly-constructed  Board  schools.  It  is  difliciitt  to  show 
this  improvement  by  statistics  of  health,  but  we  have  the 
Statistics  of  death.  The  Rcg^stnr-Gener.il,  having  been 
^|iKed  to  on  this  natter,  icpocted  that  "the  deatb- 
late  of  children  (from  five  to  fifteen  years  of  age)  in 
1861  70  was  6*3  per  looa    It  fell  in  l87l-8oto5'i  per 

'  So  br  from  llwBH()iitityafltecliitdiOT  bans  MW'fniHd.iibateiM 
by  Dr.  Crickioo  BmNH  iSmmw  •»  far  «Wb  cm  ■oomwHi  ite  ummi 

worii  rcqwnd  by  inc  Coat  cMly. 
'  An  aucodancr  oHS'  rr.  f'-.Tmcrty  a  Khoolmaster.  hm%  ju<i  wrttlen  (o  nxr  as 
r  it  <J  (tic  children  lookmE  aniiouily  and  jayou»l>- 
lEat  il  wvaiA  In  nMhiiiB 


Iblloiin  : — "  1  hji 
forward  to  Ihe  day  q(  tmuntiMim,  to  tuueh  to  lE 
ilmi  of  «>wliiw  cwiilur  f  J^pnwMy  >f  llwwdif 
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1000^  a  decline  of  19-05  per  cent."  ;  that  "  the  maiQ  part 
in  this  ftO  was  due  to  dtminished  mortality  from  the  chief 

ivniotic  diseases";  that  death  from  other  (ii-iensc;  tmd 
alio  declined, "  whereas  ihc  death-rate  from  nen-ous  affec- 
tions remaioed  unailecled,"  or,  po^siVih  ,  slightly  increased. 
A  dimioation  of  19  per  cent  in  the  death^iale  is  «  great 
gain,  and  that  this  is  not  to  be  wholly  or  mainly  attributed 
to  iinprovc<l  sanitarj-  conditions  in  their  dwellings  is 
sbown  by  the  fact  that  the  diminution  r»f  mortality  is  much 
smaller  in  children  under  the  school  age.'  Uut  the  question 
arise*,  granted  that  going  to  school  is  in  the  main  favour- 
able to  health,  what  about  these  nervous  diseases  ?  Is 
their  probable  increase  the  ri  s.it'  r.f  hii k  i-i  d  .iiii  :ul:iin  e 
at  school  during  the  last  decade  Dr.  Crichton  Browne 
has  drawn  out  and  discussed  at  great  length  the  stntibtics 
of  lunacy'  and  the  mori  nl'v  ''roni  hydrocephalus,  cephal- 
itis, diabetes,  nephritis,  l5tij;iu"s  disc.-isc,  ur.xmia,  rheu- 
matic fever,  and  rheumatisn*,  and  shows  that  during  the 
ftve  years  i876-&>  there  was  an  increase  of  these  diseases. 
But  the  remarkable  fact  comes  out  that  this  increase  has 
affected  all  ajjes.  The  increaiC  of  death  from  diseases  of 
the  krdney;,  has  been  gi cater  among  persons  of  twenty 
years  and  upwards,  and  the  incre.i>c  from  inflammation 
of  the  brain  and  its  membranes  has  been  greater  among 
children  under  6ve  years  of  age  than  atnong  tboee  who 
have  attended  school  daring  tlie  ]iefiod  in  question. 

Hut  the  statistics  of  disease  would  be  more  valuable 
than  those  of  death.  Unfortunately  they  scarcely  exist. 
Dr.  Crichton  Browne  has,  however,  tabulated  the  results 
of  his  inquiries  on  this  subject  in  eleven  London  schools. 
In  regard  to  headache,  to  which  he  has  naturally  paid 
great  attention,  he  has  arrived  at  the  startling  conclusion 
that  *«S  many  as  461  per  cent,  of  t5i<-  rhildren  aUeniiii>g 
dcmeatary  ichools  suffer  from  habitual  headache."  Me 
analyses  the  nature  of  these  beadacbes  very  fully,  but  to 
ask  a  class  of  children  t  ■  h  .al  ij  their  hands  in  response 
to  the  question,  "  How  many  boys  or  girls  here  suffer 
from  hndaches  often,  or  now  and  then?"  is  far  from 
being  a  scientific  method  of  procedure.  Hi*  tables  of 
comparison  between  the  different  Standards  seem  to  me 
more  valuable  as  evidence.  If  any  real  mischief  i--  i^dmil; 
on  in  our  schools,  it  will  betray  itself  in  the  evil  bemg 
more  apparent  among  those  children  who  have  been 
longest  at  school.  In  the  case  of  short-sightedness,  which, 
from  investigations  on  the  Continent,  Mr.  Brudencll 
Carter's  inquiries  at  home,  and  other  sources  of  informa- 
tion, we  know  to  be  a  growing  malady,  the  increasing 
percentage  from  Standard  f.  10  Standard  VL  is  very  ap- 
parent from  Dr.  nrowrr<  "s  t.iMe,  rising,  as  it  does,  from 
;  S  to  9-2.  In  the  case  ol  lit.idarhe  there  is  a  slight  in- 
crease ;  but  in  the  case  of  sleeplessness  and  neuralgia  or 
toothache  there  is  a  very  marked  decrease.  No  doubt 
the  inquin.-  is  a  romptex  one.  and  it  is  Impossible 
111  sfpar:itc  the  different  fa<  tors  i^i  tlie  rtsult,  hut  these 
cihlcs  certainly  invalidate  r.nhcrihdn  support  the  opinion 
thtt  thr  nervous  systems  of  the  children  in  oarprinniy 
schools  are  being  seriously  undermined. 
In  so  important  a  matter  as  the  health  of  the  rising 
ncratirr,  ^llould  welcome  .tny  additional  knowledge 
t  iiia>  l>c  the  uuicuinc  of  thu  controversy ;  but  the 
iat  of  practical  Importanee  is  how  to  fnataitain  to  the 

•iMMt  I*  dtacMMd  ia  the  SitNtrtfmi  /tmnmt  Stt  Jmm  iMj 


Utmost  the  beneficial  results  of  our  edacaliaittl  vittb, 
and  at  the  same  time  avoid  the  daitger  of  wti'jmm 
]  in  inilN  iiln.il  in-uances  OT  undcT  spedallj  uAMwhc 

Circumstance*. 

The  provisions  of  the  Munddla  Code  and  the 
Instructions  to  Her  Majesty's  Inspectors  ouglit  to  bt 
carriedout  In  ArticleSof  the  Code  mnnagensfesiKr^- 

tir  Ik  1(1  rc'ii>iin--iblc    for  the  i  .ire  nf  thf  health  vSitdi-'..  ■ 
SLholars,  »vlio  may  need  lu  lie  wtthttcld  from  exi!t;r^.- 
or  relieved  from  some  part  of  the  school  work  tlim.v' 
the  year."  In  Article  10911  is  stated :  "  The  iDs|)cci«t< 
also  satisfy  himself  that  the  teacher  has  nehba  <r-^ 

liclil  srholars  impripjxTli   from  cxiiinniMCrn.  :• 
pressed  th^ie  who  are  dull  or  delicate  in  prepar3:i 
it  at  any  time  of  the  year  ;  and  that,  in  classify;  n;  ' 
for  instruciictn,  regard  has  been  paid  to  their  Ii6«fcii.is 
age,  and  their  mental  capacity,  as  well  as  to  thw  : 
pn}gress  in  Ic.irr.iin;.'    The  IcKal  managers  arc  iJ" 
sidcred  the  best  judges  of  the  special  circuni>t:tc[rt'  < 
render  it  inexpedient  to  require  home  tessMM.  6^'' 
are   managers  to  judge  of  the  health  of  inc 
children  ?    The  proposal  that  a  monthly  tecofC  ■ 
height,  weight,  head  and  chest  girth  of  all  (he  iti 
should  be  Icept  in  every  school  is  not  i>kd}  ■ 
adopted,  on  accoimt  of  the  enormous  additiioad  as** 
which  it  would  entail  ;  but  it  would  not  seem  ;ay»' 
able  to  draw  up  some  simple  regulations  for  ttKrw 
man.igcrs  which  might  enable  them  to  detect  mi."" 
or  neurotic  condition  or  the  incipient  stages 
malady.  * 

A  .ni(L'hl  to  be  se!  .Tfi.iinst  those  prJft:'"""- 

tetid  to  «\  cr-jircssurc.    These  are  pretty  wti  >.i'*  ' 
practical  teadmK    Tbm  London  Board  has  ir--^  ' 
last  two  or  three  yean  taken  several  steps  in  ibi> 
tion.    The  teachers  used  to  be  paid  panis  tr^i 
f  ;<>\  ttriunent  f^r.uit,  .ir.i',  tlius  h.ul  a  pt-cuman  iw> ' 
10  pres5  forward  the  fvcbie,  so  as  to  insure  thwi^^ 
the  exainination.    There  were  great  difficult  >e»  ik 
these  anaagamanti,  but  it  wai  accomplished  at 
of  last  ytu.   It  is  a  common  practice  to  pn''  <'• 
hours  of  teaching:,  cspci         --IiDrtlv  licfurc  iht  ir.>i'- 
visit  ;  this  was  objected  10  by  the  Londoo  1>0"  • 
years  ago,  and  now  is  forbidden.    HaiaelessoQ«  '■'^ ' 
optional  with  the  teachers  and  the  parents  li^' 
physical  exercises  for  girls  have  been  iniroduct- 
Education  Department  li.is  been  induced  to  diint  ■' 
excessive  requirements  of  the  Code  in  regard  to 
work.  Artaagaoieats  also  ara  beiac^  made  for  '^  -'^ 
the  pupil-teachers  to  a  laigc  extent  from  their  lalw* 

the  schools. 

It  is  to  be  hoped  that  one  beneficiiU  result  of  u 
cussicm  will  be  an  increased  perception  of  the  d«< 
of  variety  In  tbe  mbfeets  of  instruction.   In  the  •>* 

.Mr.  K.  N.  Huxtnn,  Chaiiman  of  the  T.i>nii'-n  I'O' 
is  monotony  which  kills  ;  indeed,  we  look  to  a 

vaileijr  as  a  iMans  of  w  elcome  rdieC"  Happily  1^ 
omr  requires  "varied  and  appropriate  tKcnpalisa**  * 
schools ; "  and  this  is  largely  insisted  on  la  the  i*** 

strut  tMins  to  Her  Majesty's  Inspectors.   Tlicdrf  i'  '  ' 
tony  of  the  three  R's  in  the  ist  Standard  and  m  ->< 
schools  should  be  rdieved  by  object-lesson'*  ' 
iaterattiiig  ooeopations,  and  literaiy  atodin  i^"'^ 
hahnrrd  bythmelementsof  adaBtamaweU  asby«t«* 
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singing,  drill,  and  cookery  or  haniiicr.il'i.  It  is  a  matter 
of  eomnion  experience  that  w  hatever  incrciics  the  vigour 
or  quickens  the  intelligence  of  children  enables  them  to 
arqiiire  book-learning  in  a  miirh  shorter  «pace  of  lime. 
In  tthntevcr  pon'.N  crl.u  j'.inni -t-  m  i;,  il  iTer,  there  will  be 
a  ifcneral  agreement  that  the  bodily  &cn^s  of  our  young 
wwlriag<las8  population  ottght  to  be  developed  as  well 
,1^  tltcir  mental  faculties,  and  that  it  is  highly  important 
for  ibwn  ai  least  to  know  sonicthi&t;  of  the  world  in  which 
the)  live  and  of  tltc  materials  and  natural  forces  with 
irhich  they  work.  J.  H.  CtAUsrroNE 


THE  DISTRIBUTIOS  OF  THE  ,\fi:T/:ORO LO- 
GICAL ELEMENTS  IN  CiCLONES  AND 
ANTICYCLONES 
Sur  la  Diilribulion  ties  tHhixnti  Mili  oroloi^iijui-s  nulour 
des  Minima  tt  des  Maxima  liarouUtritjuet.    Far  H. 
Hildefarand  Hildebrandsaon.   Prtem<  k  la  Soci^^ 
Ui<)alc  des  Sciences  d'Upsal  le  10  Mars,  1S83.  (Upsal, 
1S83.) 

WITH  the  publication  of  the  first  synoptic  weather- 
maps  in  Kiirope  and  Amf-ric  v  about  the  middle 
of  the  j)rc-.<.'nt  century,  the  scientific  study  of  the  fjrcal 
movements  of  the  atmosphere  and  other  phenomena  of 
weather  may  be  considered  as  having  commenced.  This 
method  or  hiquiry  soon  Unghtosthat  in  different  parts 
of  one  and  fhc  <rimr  birninr'ric  depression  or  cyclone, 
vcr>'  ditierent  ciimatic  conditions  prevailed.    In  the  front 
part  of  the  depression  the  weather  is  wai  in,  nvist,  and 
clouded,  whilst  in  the  rear  it  is  cold,  dry,  and  dear. 
Further  inqtiiry  showed  equally  distinct  types  of  weather 
cliaractrr:  ;in^  (liflTcrent  parf.  of  hi;;h-prcssure  areas  or 
anticyclones.    So  close  indeed  arc  ihc»c  relations  thai 
the  study  of  weather  resolves  itself  very  much  into  an 
examination  of  the  phenomena  attending  cyclones  and 
antic)-efoites.    If  we  could  certain!)  prognose  the  distri- 
■ju'. :  '11    of    ;i  tnn  splu  i  ic   pressure   over    North- Western 
'uiropc  on,  ».«>,  Saturday  nc\t,  we  could  for  the  same 
inie  forecast  pretty  correctly  the  weather  over  this  part 
•f  ihe  earth*    Similarly,  if  we  could  forecast  that  the 
a«eriy  tracks  of  the  cyclones  of  the  con>ing  winter  were 
s  be  south  of  the  Clinnm:!,  uc  (milil  iMior.ist  4  severe 
inter  for  the  firitiUi  Islands  ;  and  on  the  other  hand  if 
le  path  taJcen  by  these  cyckmes  «routd  be  to  the  north 

'"tfiCf;*"  i-;?.Tnds,  .in  unusually  mild  winter  would  certainly 
•llow.  1  Ifiice  the  supreme  importance  of  any  accession 
'  our  knowledge  respecting  cyclone^  and  anticyclones, 
bis  is  what  Prof.  Hildebrandsson's  laborious  and  able 
I  per  does  in  various  directions. 

The  tliroction  .ind  vcli.citv  rif  the  wind  as  tuned  at 
psala  at  the  surf^ti  c  of  ihv.  earili,  in  the  region  of  the 
irer  clouilSt  and  in  the  higher  region  of  the  cirrus,  the 
mperacure  of  the  air,  the  amount  of  cloud,  the  fre- 
cncy  of  rain,  Ihe  transparency  of  the  air,  and  the  occur- 
ice  of  f'l^  ■^'■f  examined  w  iili  tcf<  icncc  to  forty-three 
fere/it  sections  or  areas  into  which  the  author  has 
rtitioned  cycloi.l'  and  anticyclonic  systems  according 
the  direction  of  the  baromeliic  gradient  and  the  height 
the  b;«.rometcr,  three  of  these  forty-three  sections  being 
t  centi  .-xl  .Tr'-^is  "f  ibe  csrline  and  the  anticychmc,  and 
t  space  separating  two  cyclones  which  are  not  far 
art. 


i  As  regards  the  direction  of  the  wiini  it  is  shown  that 
the  angle  made  by  the  wind  with  the  Iwronietric  gradient 
is  greater  in  summer  than  in  winter ;  greater  at  stations 
near  the  sea  than  at  inland  places ;  greater  in  cyclonic 

than  in  ani:c\ '.Ionic  rei^iiin:  :  and  that  the  angle  is  the 
maximum,  or  fhe  wind  approximates  most  nearly  to  a 
circular  c<'  ir  v\hcn  the  gradient  is  ilirccted  towards 
the  cast,  and  the  minimum  when  iliiected  towards  the 
west.  The  angle  obtained  for  I'psaU,  which  is  nearly 
5n  .  i-  L'r<"atcr  than  that  obtained  by  Looiiii>  f.ir  the 
l.'nited  States,  but  less  than  what  .Mohn  has  found  for 
Norway  and  Clement  Ley  for  the  Uriti^h  t. stands.  The 
observations  made  on  three  small  islands  were  also 
exjimlned,  viz.  Ulklippan,  a  little  to  the  south  of  Knrls- 
krona,  \Vader<»bod,  n<trth  ca>t  of  Jutland  and  a  few 
miles  oA  the  Swedish  coast,  and  Sanddn,  a  low  sand-bank 
about  thirty-four  miles  north  of  Gothland,  at  which 
«^f.it:  in,  ilic  angles  are  respectively  ^4*,  65',  and  74". 
Here  tiic  influence  of  the  sea  on  the  angle  made  by  the 
wind  with  the  gradient  is  very  striking,  being  about  a 
half  more  at  the  strictly  insular  position  of  Sanddn  than 
at  Upsala. 

The  angle  is  ,1'.  ihc  maximum  in  the  three  islands  when 
the  gradient  is  ducuicd  towards  the  east,  and  the  minimum 
when  directed  towards  the  west,  as  at  l.-ps.ala,  and  as 
\  Clement  Ley  has  shown  for  England,  Hoifmeyer  for 
Denmark,  and  Spindler  for  Russia.  One  remarkable 
res\dt  is,  however,  sluiwn  w:th  rtTcrcni  r  pnch  of  the 
lluce  ihlands,  vii.  the  angle  shosvs  a  wcll-pronounced 
secondary  maximum  when  the  gradient  is  directed  to- 
wards the  north-west  It  is  premature  to  attempt  an 
explanation  of  the  different  degrees  of  the  incurving  of 
the  wind  uprif.  ilir  ■  ■  jr.ic  in  the  dilTcttiit  parts  of  a 
cyclone,  until  similar  result;^  have  been  woikcd  out  for  a 
large  number  of  well-selected  individual  stations,  and 
until  a  more  definite  knowledge  is  arrived  at  regarding 
the  relative  prevalence  of  ascending  and  descending 
I  acTi.il  currents  in  the  fliflereot  sections  of  the  cyclone  and 
i  anticyclone. 

I     Tbe  velodty  of  the  wind  is  the  minimum  near  the 
centres  of  cyclones  and  anticyclones,  and  tn  the  middle 
I  space  between  the  cyclone*.    From  the  central  region  of 
:  the  anticyclone,  the  velocity  r.f  ;lir  '.vind  iii<  rc.n .1-  the 
I  barometer  falls,  and  the  maNimum  vekiciiy  is  reached  on 
I  approaching  the  calm  central  regirni  of  the  cyclone.  With 
I  r(  -|>ci  t  tn  thi-  ijr idirnt';.  the  greatest  veloc  ity  appears  In 
j  (itwui  when  the  gradient  is  directed  towards  the  north 
and  the  least  when  the  gradient  is  towards  the  west  or 
the  south-west. 

In  the  region  of  the  lower  clouds,  the  wind  takes  a 
direction  to  the  right  of  that  nf  ilu-  wiiiit  i*  t!ie  -ui  f.irp  of 
tlic  eartli.  In  other  words,  at  tlui  licjghi  ilit  wiads  tend 
10  follow  the  course  of  the  isobars  drawn  for  the  sea  level 
pressure,  with  however  two  noteworthy  exceptions.  When 
the  gradient  is  directed  towards  the  west,  tbe  angte 
c\r  r,-.U  uo'.lii:;  uluii  <!iu,  fiil  towards  the  soutfa  or 
Miulli-c.ist,  ii  Is  iiuir'.'jilK  U'»  ill, (11  yo'. 

In  the  higher  region  of  the  cirrus  tlni^i!  -,  the  winils 
blow  cenirifugally  from  tbe  region  of  the  C) done  towards 
that  of  the  anticyclone  The  velocity  is  least  in  the 
vicinity  of  the  central  region  of  the  cyiione,  but  it  stcadiK 
increases  as  it  approaches  and  flows  over  the  region  of 
the  anticyclone;  Tbi  centrifugal  movement  ia  greater  in 
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tlic  (^it»nt  (tun  in  tite  K-ar  i»f  a  cyrloiic,  ulirn-  tm|<^  •!  ilu 
(n'^i  m  irf  llir  cur,!*  1  l«iu-|  .tjtfittuihrv  the  ilnnii»»ft  M 
the  !<ivtrr  cltKiit- .iihl  »h«  vijul  Al  tlw  >UTf.Ke  «ff  ll"* 
f.ifllL  The  ilircrimti  ttf  \\w  I  irittf  iiuini  tluicl}  Uhiml 
.111*1  MvtT  ihc  cviiiitf  iif  (lt'prL-3M<4t  l»  til  S^ACitcH  jjrnirrjlly 
rVniu  north  iw  wn4,  hut,  fit<ii  ihc  cvrtpti*<n>  n  Mu  ll  *n  »  itr, 

llir  rcriihs  iiir  irt|it:ii:fl. 

It  tlircclol  t««t*4mU  thr  mnlU  itwl  !•  i-t  frr«|i*fUl  wlttn 
tlir<xic«l  ti»«.-iM|*  tl*c -Hiih  In  il»t'  l%.\Miy.o,  .iirtiii* 
it4  imMitiMin  fn'niiciK  J  HI  »lnr  r^'/^'-i  — ui.ii<^l  Iwiwi-tn 
the  luwe^  .mil  the  hipltf<-l  i*!-*-.*"!--,  \\  I  |^.*iU  llii; 
<  Scunr^-t  of  ihr.iir  t*  nt'jrly  mUi'iH'iiilcni  ttf  UitiuiH'Ini 
|trc>«tiit',  ilwrc  'jtiiii^,  hi'Wir^cf.  ii  yriMlt:r  U*n»li;ni  j  <<»  n^U 
linr%t  in  thi*  .lii  «hrn  the  ^;r»iUi'iit  i»  diiv<  toil  I<»m  ml-*  tlu' 
iluii  'ichi-r  dirfi  ii>)n«.  I  ImihI  Jtiil  r.iin  .in*  iiit*^i 
l>c>(iicni  tti:h  ^r-idM-nt*  10  tlic  M«mh  of  wr^t,  .mrl  If.i*! 
Mith  ;;TUfl»nii3  ti>  ilic  n<*ittt  (-.>-t  ti)  ->iinim'i.  iltr)  tv^\ 
hrlv  Jrimm-^i  ii*  prcisiirc  iturv.m"  .  in  winter,  k-*^ 
riY«iUH\.  iti^i»mui  h  j-*  ihc  -^Ir.!!!'  (  iiiiiiilua.  -nip'  h  mm*  ttit- 
iiii<>t  1  iimnton  ct'iuil>  ii»  iIh^  mm-mih.  ,irt-  nk<>^t  tiumi't>iii* 
m  iiiii(*>  t>f  Ki^K  (irr'ourr  ,inrl  nt  <  .i*i>iii.t)l)  Utiii^  uith 
ihein  kli};hi  -tlctnc  ro  t*l  •tiiMVt. 

In  winier,  iriit(jrf.iturr  i«  uUitr  till*  nu-4n  both  hi 
f  yclnttc^  jiimI  Jiuii>*  lniir«  uUrn  ttii-  jjf.tilLfii)  ihittfcU 
lam.ii^'>  the  4hil  Ik:I«<u  it  mIh-m  <tirt^  u*il  imw.ihI^  die 
iMti.  lit  the  <>.inic  si'.Hnit,  iriniN  Mtnir  n-i  ■«  jU  •uilv* 
i<»n.inl»  tlie  centre  i«f  the  i  m        r  t*ii 

thrriii'imcter  iiii-»  \W  \>t\'M\\r\v%  f  ill*,  j  'll  ;*r  •  -.f*.?. 
In  ultrcr         lLiti|n'i.iiufv  1«  i*f«lin.iiiK  .tUi^c  Ua  iiu.ttt 

in  IhH   itltiirt   ir   Itl  JUtirtC|«((M'*    .Kill   IM  thr 

if>ti»in  lieiuifvn        «)it»i»ttT;  m  -MirHiiM.T  ilir  t^-^tt-M. 

t;.M»*l— llw-  n  lulfi  Im  'H^  »tiit'  the  *lii)kri'U| 
rlYert).  of  ^nUr  .ind  tcrre»CTuI  r  iili.iliuu  ill  lUvx  4t.i>MHt. 

With  ir^rrrncc  In  ilic  tiiMnlnitioD  of  tt:ni|KT  ttuie  uilh 
lwtt;lil.  HiKlcbr.md-x'ti  lia*  vv,'ilit>iM(1  tin-  i*t)<i-ri.ift->>i\> 
iiudt:  .It  the  l\t\ -ik-i  ^I'ltnc  .it»i(  .11  *  I'miM'I  Ft^uittl. 
Hear  tlw:  lu>r  of  llu*  ini*tint.iiti  in  •  iiitru  i  iimii  whU  iK- 
lyc^K^ci.  nnil  iint^'vrVmf.  in  fhtti  |i.trl  ui  Kump*-  ilurin:* 
1K77-S1.  TIfcr  tliDL-n-nrr  U  Itu  cii  tlie  1cm|x>f.itutr>  ihc 
twn  |tUre^  in  «^iriicr  .iit.iiiii  ilit-  Hi.i^iiiuiiii  in  tlu  t|-  *i^it^ 
ul  tht- I  n.iri*  iif  .1  t  M  li>iie,  .t»i|  till*  ilitit  r(  !->•  I*  «|iinitii-|ii - 
itcntrilin^  m  the  Kimukkt  fi»e«.  ■md  llu  utiiiiniMMi  la 
rf.i^ii(«l  iwaf  the  i  i-fiiti-  iif  iIm*  Jitsiii  > >  ttti'i',  «\ltL*if  crtu 
|M*i.ituie  III!  the  tiKMfi  I-  Iii^Ik-i  ill  the  h^^hct  i4.ihii|i,  ilir 
iliiiVtrii*rin  b<i^bi  Itiiii,;  |^|f>fcet  In  miUi  inw>ti.*.i> 
iiMR'.  ilii^*  hi;:h  U-irl  -i-iiioh,  -it  will  ;m  tlie  huh-kul 
^.iiiiHi-  in  the  •miilt  •<!  l-iiim.  S-AitAiUiid,  ,iml 
A"-tri  J,  \%.%\v  (hi:  ilf  .idi  •tf  .ilni't-i  .tla  n  ^  mt 

iIh-  ii'inli-ttr^t  -)t»}ie  iif  .itiiit,yi  lonii-  .an  .1*,  thr  •  «-ntri  *  **i 
whi' h  arc -iirLiInl  tn  .1  ftiijih  uc-wi-flt  ilMiit>«n.  h  l» 
i^tc  iNrjMiio*  llul  ucM  lu.i(lt<il  iiiliim-t  thi-'>v 
•tattiiiis  ;iitt|  -('ll  mriT  ili.il  «iilitus  \}.\'.\  i«t  iltc  **.iiih 
*c?»l  (tl  lltcni,  Tiof,  llilih  liMtnlv-*)!)  rf.ilc  hi*  ii|i  nM*n 
til  ll,  f'lr  the  i^niMi  iiiii«ii  nf  tlirh4-  .il|'ilM|iitti-tiM  toi  ii>  Ih  s 
llcTi  Vfvi^Mtih  lU  l>m- .ind  hij;ft-k'»tl  -.1  iti-Hi*, 
«li.u  1%  tH-th>i|i-.  Ihc  ntiMi  f.n>(uMl4i>  |<i4itiiii>  m  iIm 
wnrld.  wnnn  ih.il  it  t-«  MtiLitcil  in  ihv  um  V  -4  thr  ;;rt.*ter 
(Mil  iif  llu*  Atljniii  M'irmt  wliith  sweep  ii\eT  North 
VVr^tem  Knn.pe,  and  tlut  thr  tiuhhutiuii  trf  the 
«»ttorn-4(ion&  it  frtt'rtu*  w<^iikl  he  an  impt^rijint  >:.im  l» 
aetcncc 


/■Ati/.iUtf:  it  /iVui.jw,r  #"/  J/.iJt|-  Ihrntutiom.   With  ItV- 
iLi^iMft  hy  ibc  AnilMir,  A  Si(U.irc.    'LtmiliHi'  Sc.-' 

\  Y^E  live  HI  uft        *>f  .nlvtnliire.    Men  art  rfc*l> 

*  ji»in  m  rxjM'diliim'*-  li»  ihc  Nonh  VvU  cc  imti 
iMirr:iif  ti4^  ihc  Vfiit  .in  *  •lutuit-'iit.  xci  we«ill  vn'.uvi* 
•.ly  lUai  iUi>  wiitL  Im  f-iM*  u«  i]ir>rribe«  j  1,1^:  |iUiii  it  xc 
itntloihlat  \*\  M\\  lr|1i»u  *tt'  thr  Ko>4t  tktisn^ii 
Sim  iit>  t  'inil  Ki-Miin:;  with  ;i  |K)piil.itHin  (4  vhi^  »• 
«  K.tni|ile  htii  ti;;iiird  iit  .iiiy  xf  unt  ibiiws.  A  1t«  u^n 
.ipi  .1  dia:rts*ti'*>hc(t  niitlietiuitieiiin  puhhshet!  ipea 
l.iiiMnt  nn  the  ru«<cfi>i-  i»f  .t  UfiL-uMrm  ialiinil,cTilH 
<*iffiiin'il '  Hiihin  the  iuidh  liiini'.  nf  on  imiirjn  liw 
«^  |^i|K-i»  ond  .iimilLir  wtiier  iKw-iiitd  **tb<  Att-tVi  o 
\\ntKH%  u(  h>)ni>itotdil  ^|i.itx.'  A  ihml  reiitifU.-it« 
i«  itik  Uiifiral  Mn]HiMd>iliti  in  ri>nii:ivint;  the  emimt 4 
iott ]U>;i:ni  Winjct,  luin^  mi  An*t  u^Hiikt;  aIimi)£  ibe  surUi 
til  ati)  Milcil  liud>,  whii  IK-  able  tu  fertcue  tmhm 
wh.it  cvl-ln  in  thh  •^nrf.ii.e  .md  inM-n^iblt  l>i  ill  hocrv 
Ii.'  ||i>H  delt^htrd  l'ri>l.  tlclnihitbz  will  be  fei. ' 
iiij>  I'LiiLiiui  uuici  i-  UMrdi\  i»f  >.'fi*ilcuve,  hi»  ((itTttr: 
ilm«  w-niinL  "Kl.itt.ittd  *  i*  ttoi  the  re^l  Dame  cl 
unknown  l,md  1tl1.1i  iccrel  t«  ihk  divul^tril',  bat  <t  **  •* 
I. tiled  hetc  iua1;e  its  lIliiji ii*r  clear  to  u«  SfKt 
iknizen^  ll  i«  j  n«»tcw4iithy  f.Kl  lh.1l  ik^r  at  l&ul  ^ 
KUiLtnilrr>  t>i<re-«M:»  liiniftcif  In  n'iiufk*l'l>  t**^-* 
hit^li-ht  aiiil  nin^ul.trlv  alirr  the  nijiincr  «(  iir  tei»»^ 
'^{urc'huiiviii  Ik-Hj;;  .ii'il  fiirllui,  llKiUi:h-»c  itp'' 
ti.iii'  lit  t«<<vr*i  ii  -Jt*t  a  nurtii  iu  thr  i a-j**  of  iht  irii*' 
.1  ihktd  diinrn>tioii,  he  hat  sprnt  «c>«n  I«itiy  >ein  •» 
M.Hc  i.itl.  Ml  tlicM:  ■itcim*ii»  Iliu-  in  aomf  mj-Mcn^ 
m,ini!cr  f«»in<l  their  ivjy  into  oiii  haiKU,  Tbcte  i»  ^ 
thru  that  Muhr  unr  iif  *iiit  it^iU-r^  iwa?  >et  ciptftaM  •» 
iheUtLul  |4.iin,  iKiNtpl*  the  penalty  mi:  he,  «c  dtt, 
he  IIW-.I  lir^t  I^-nw*  tl.u  ai  a  infv  .iiic  Hfl  ihcn***^ 
•(  that  h;i  riMiii}{uraCi<>H  a  tnai-^^k*.  v^ujik. 
h^titi"  1^  rt%;LiUr.  Tin*  Utici  i«  ti  un.  ^ 
Lind,  hfiauT.  wluievtr  )«hi  aic.  t'Mir  <>>nni;ur»n« 

Ik-  hv'*"*     wucljelidt-  yuti,  ,inil  vmh  vtll  A  Jfit 
MwriJil  mil  in  .>iritinentl>. 

Weutll  iutK  -t*t|i  tt*  iit'piiK-  hiiw  lh;t  »tiil  ibit  t^'* 
I  nine  jlxKjt,  liin  « ill  c«de-»^•t^»r  Im  b)  ticf'»ie  ^^^f 
*'4|(«.  i>f  the  frauttr* ,»(  ttui  Im       rn-w  «urM. 
air  iiifiitnivd  thill  (t  Ua*  ja%t  entcretl  up""! 
itnnt-miiiuii.' 

In  rialland  there  |j«  iim  •tut  ii-ii  a.n>  Iti;lu  w 
-1\.id-iw>,  l>m  thi'ti:  i«  f.>;.     l  lu,,  utmh  we  on 
t..lll^.llle4  |<i  In-  an  -aiiiiiit^Mh  d  ntn«.iiHet  i»  fiV'i;n->rJ 
tlui  whi-i  wi.rld  "  A-s  .1  1>\*«Mn^  warcci}  mfenur  w 
l!«elf,  itiul     tilt*  Nur»e  i.f  Art*  jml  ^^rY^nt  .Scic«« 
If  thcri*  iieie  n<i  fi^;;,  alt  hue*  u.iuhl  be  etjualh  ili^ 
wlum«  uiitkr  |M-f«'iil  •  it>  iiiii4,iniLe<s  "  hy  rjifrfui 

•  onttant  c\}>cium'niiil  i>lioci\.iti<ih  *^  Li*nip.>rnUtc  ^ 
ni'tfc  ami  I  If  triir-?.  DC  .ire  en.i1A?i!  to  (nfcr  wilh  f"* 
r%.ii  tni:i4  ihe  •otih^.iratiun  of  ihr  uhjtrt  iA<r\fd  * 
!•  a  ti<iV5'*tty  id  MtiLiikil  life  tu  know  the  uiit^ 
in-ilaiirr.  It  i»  u  |»ti.iit  uf  jrinKl  iKCCilfn);  to  jcive  a 
north  MiJe  of  ihit  w.iy> ;  ihi»  i»  delemiiiwl  »n  the 

•  I  ii«i  lift  •«>'t*f  ttikiw<-it  Hn^ir*  iiitt  *«  !*•  ■■^•*«i«»**^ — 

uilfOMUB  *«^im4r«.c<t4«il  ini  •  the  nuiai  t<  ihc  C«m>>>J  #f 
•^l^iMiii  «l«  ^«t  IrtiA  C«r      j«tuift|iw«  ««Mhii<     wbth  •'v 
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oC  any  heavenly  bodies  by  a  novel  (we  speak,  as  a  Spacc- 
deoiiea)  law  of  Nature,  viz.  the  constancy  of  an  attraction 
to  (lie  south :  however,  in  temperate  region-  the  south- 
ward attraction  is  scarcely  felt,  but  hcr»  :iL;  un  Nature 
comes  to  the  I'l.iilaiuler  s  aid.  If  he  is  in  nn  inhabited 
region,  the  fact  that  the  houses  (mostly  regular  pentagon*^ ; 
squares  and  triangles  are  only  allowed  in  the  case  of 
pourder-magasines,  barracks,  and  such  like,  for  sufficient 
reasons)  have  their  roofs  towards  the  north,  so  that  the 
rain,  «lnrh  (  .imc-  from  tli.i'.  ((iLirtcr,  in.iv  run  nft 

and  not  damage  the  houses,  will  help  him  to  get  his  north 
point  If,  however,  he  is  out  In  die  country  far  away 
from  trees  and  houses,  there  is  no  help  for  hirji  irntil  .i 
shower  of  rain  comes.  We  must  now  fpve  some  dt  ciip- 
tion  of  the  inhabitants.  The  women  are  all  straight  lines  ; 
the  men  are  other  regular  figures  (if  there  be  liopeless 
Irregularity,  whidi  tlie  hospitafs  cannot  cure,  then  the 
man  is  put  to  dcith*.  The  !>nvesi  orders,  pr^licemcn, 
soldiers,  and  the  ianMuU-,  arc  isos^tclcs  inan^Jes,  their 
mental  cahbre  being  determined  by  the  largeness  or 
smaltness  of  tlie  vertical  angle.  It  is  possible  for  an 
isosceles  triangle  to  be  developed  into  an  equilateral 
trinnple,  or  the  offspring  after  :i  few  gener.itions  in.iy  be 
so  developed :  in  this  class  are  t|ie  respectable  tradesmen- 
The  professional  men  and  gentlemen  are  Squares— our 
author  is  a  lawyer— and  Pentagons.  The  Circles  (that  is, 
approainuitions  more  or  less  cfosdy  to  that  figure)  are  the 
nobihty. 

/Voother  Uw  of  Nature  in  Flatland  is  tliat  "a  male 
child  aball  have  one  more  nde  than  his  lather,  ao  that 
eaeh  feneration  shall  rise  (as  a  rule)  one  step  in  the  scale 
of  development  and  nobility."    Our  author,  as  appears 
b\  tlic  drawing  on  tlie  c<>\ er,  h.ii  four  j)ent.it;<)ii.il  snns 
and  two  hexagonal  grandsons.    We  do  not  clearly  gather 
where  the  one  eye  (for  Flattanden  appear  to  be  monoculi) 
is  situated,  and  how  locomotion  is  effected  we  are  not 
told.     It  ran  hardly  be  by  such  means  as  were  once 
i^ugge^tcd  b\  I'rof.  Clerk  M  iwic-ll,  for  m  Flatland  you 
must  go  ste^ulily  forward  or  dire  may  he  the  disaster  you 
«3I  kifliet  upon  your  ndgbbour.   There  seems  to  be  no 
l.ic-k  of  no.ird  school";,  nnd  there  is  at  le.tst  one  unix  ersity. 
th.it  of  WcJUbndgc  (we  had  by  fonc  of  li.ibu  wTiUen 
Cambridge),  where  instruction  is  given  in  mathematics. 
A  knowledge  of  this  branch  of  study  is  obligatory,  for 
since  a  Pfatlander'seyecan  only  move  in  bis  world-plane, 
aJf  the  nbje»  ts,  himian  and  otlicru-ise,  even  the  circular 
priests,  .-appear  to  be  straight  lines,  and  the  figure-angles 
bav-e  to  be,  at  any  rate  appcnannaitely,  correctly  gitessed 
at  sight. 

Belnre  we  close  our  notice  we  roust  return  to  the 

iescription  of  the  woniankind.  The  women  we  have 
iaid  are  straij|tii  lines,  hence  they  are  very  formidable, 
or  they  are  like  needles,  and  what  makes  them  more  to 
ic  dreaded  is  that  they  have  the  power  of  malting  them- 
:eJ%'e5  practically  invisible,  hence  a  Flatland  female  is  "  a 

rcaturc  by  no  means  to  be  trifled  with."  There  arc  . 
lowever,  certain  regulations  in  force  which  diminish  the 
lamgers  resulting  from  having  a  woman  about  the  bouse, 
"here  t«;  an  entrance  for  her  on  the  eastern  side  of  the 

ousc,  by  which  she  must  enter  "in  a  becoming  and 
e*pcctful  manner  '  ;  she  must  alst).  when  walking,  keep 
p  her  peace-cry,  under  penalty  of  death,  and  if  she  has 
.ts,  is  given  to  aliening,  or  in  any  way  is  liable  to  any 


sudden  movement,  ilicrc  is  but  one  cure  tor  such  move- 
ments, and  that  is  instant  destruction.  Thmigh  involun- 
tary and  sudden  motions  are  thus  summarily  de.tit  with, 
yet  if  she  is  in  any  public  place  she  must  keep  up  a  jjcntle 
"  back-motion,"  and  thus  she  is  less  liable  to  !»  nu  isible 
to  her  neighbours.  Happily  fashion  exercises  its  potent 
sway  in  Flatland  female  society,  as  elsewhere,  for  we 
lejirn  that  "  the  rhythmical,  and,  if  I  may  so  say.  well- 
modulated  undulation  of  the  back  in  our  ladies  of  circular 
rank  is  envied  and  imitated  by  the  wife  of  ><  common 
Equilateral,  who  can  achieve  nothing  beyond  a  mere 
monotonous  swing,  like  the  ticking  of  a  penduhira." 
OwfriL,'  to  their  unfortunate  configuration  they  are  inferior 
in  all  good  qualities  to  the  very  lowest  of  the  Isosceles, 
being  entirely  devoid  of  brain-power,  and  they  have 
"neither  rejection,  judgment,  nor  forethought,  and 
hardly  any  memory."  This  is  but  a  poor  account,  bat 
we  nnist  Iio.ir  in  mind  that  it  is  an  ex  parte  description 
b)  a  i>4uarc  who  may  at  some  time  have  suffered  a  dis- 
appointment at  the  hands  of  a  lady.  We  shall  be  glad 
(though  we  can  hardly  expect  such  a  result)— now  that 
tidings  have  come  from  this  litde>known  cotrntiy— 'if  some 
female  w  ill  fav  our  us  w  ith  her  view  of  the  state  of  matters 
in  Flatlaiid.  At  buih  a  female  is  about  an  inch  long,  a 
tall  adult  woman  reaches  to  about  a  foot.  The  length  Of 
the  sides  of  an  adult  male  of  every  class  may  be  said  to 
be  three  feet  or  a  little  more. 

The  Look  consists  of  two  pans — Tht^  World,  i.e.  of 
Flatland,  in  twelve  sections,  and  Other  Worids,  in  ten 
sections.  The  whole  is  very  cleverly  worked  out,  and 
many  passages  descriptive  of  events  in  the  past  history 
of  the  country  at  times  force  upon  one  the  thought  that 
jt'ter  .ill  '.he  boo'c  :r..iv  have  been  eonipilcd  hy  a  Spare- 
dcniien,  and  that  he  is  quietly  laughing  in  his  sleeve  and 
nyinSi  de  te  Fabnla  luuTttvr."  However  this  may  be, 
Flatlander  or  Spacelander,  there  is  a  slip  in  the  note  on 
p.  64,  anil  for  "  Flatland  "  should  be  read  "  .Spaceland." 

We  commend  "  A  Square's"  book  to  any  of  o.ir  rc.ulers 
who  have  a  leisure  hour  from  severer  studies,  and  we 
believe  when  they  have  read  it  they  will  say  "  the  tenth 
p.irt  of  the  bomoor  has  not  been  suggested"  by  our 
description.'  R.  TUCKER 


OUR  BOOK  SHELF 

The  First  FHtKi/^t  «/  NtUttrta  FkitMfiiky.    By  W.  T. 
Lynn,  B.A..  F.R.A.S.    Second  Edition.  (London: 

Van  Vemrst,  iSf!4  ) 

It  is  a  little  diltn  uh  to  see  what  useful  purpose  is  served 
1)\  this  work,  or  \\liv  a  sci  oncl  cduion  should  be  i  .ilied 
for,  seeing  that  n  is  m-ithe:  of  the  popiil.ir  nor  yet  of  the 
properly  scientific  order  of  text-book.  Its  modes  of  re- 
garding and  describing  the  facts  of  dynamics  arc  anti- 
quated and  incorrect,  and  it  is  extremely  barren  in 
numerical  illustrations  of  the  kind  most  helpful  to  ele- 
mentar)'  students.  The  author  begins  by  telling  the 
reader  that  "a  pulling  force  takes  the  name  of  a  tension,'' 
whilst  "  a  pushing  force  "  takes  "  that  of  a  thrust.''  He 
then  gives  in  abbreviated  form  Duchayla's  proof  of  the 
parallelogram  of  forces,  "  because  it  is  the  foundaiitm  of 
the  whole  theory  of  statics,"  in  spite  of  its  essential 
faultiness  in  requiring  more  assumptions  in  the  course 
of  the  argument  than  if  the  sitniilc  nih*  of  eompo- 

'  We  may  OKEUioa  a*  ifroaity  hunuitvut  the  chapters  in  which  ihi  Squjire 


Digitized  by  Codgle 


[AW.  37,  18^ 


^iU*m  **(  Mxt**r»  wirv  .i-p^niiwl  I'Viiij;!!!.  Tlic  .Liithi>r 
i<  iitoluldi  tuitt  tliL*  <iiiK  kiiiiAin;;  uriiiT  •<it  *lv>>tt)iit <» 

4  iMiM)'  uirdctJ^M^u  (ji  |tiiM'ti  kliii'itiJiii.il  t|iijiitiiy  in 
n««-11  Alt  ".U  Ti  t(TAti»i;  fiir^t-«".in(]  Im  ^'UU  t«*  tin-  ikimldti 
(•1  nfitiii;:  1''*  /f  vtltrii  .til  H»>>i)rni  miitm  nuulA  put 
—  ttt,  \V  li.ii  ihi  <iiMk^i  I*  f«*  Mti«|«-r<-l  tiwt  **•■  f'MM 
<  .i|ittl»tc  iif  m,'iici.if  Mil*  III  •tni'  M'l^HiiI  ;i  sv-I.-  *ly  n  |i#rwni(>l 
lis  /'Ar\ii.;r  !•  tliHit  nil  iM  titciii»«»»n  whi' li 

ilu'  r^HiL'  i>ii4  JO  ••  h.»nJii>ri.-  »i  wtitn  II  i«  iixt 

iirti  -I.1U-1I  t<f  1i>')iii|  iIm!  rif  ti-  to  .i<i>  iiU4%  «it  all 
Itr      U'll  <*n      *  >ii  |i.  41   iIk    jiit'iKi  -t  itcs  III, II 
**  tn  lliit  tMitntri  ilit  ••iMitv  ,n<iti^l»i|»  •  *    ♦  •■i*  I  »Urii 

IImI  «*I«I'  iImiii  u'.iI  i<t  «tMtll  ml)  |Ui>l  lot.it*«i*  .1  tlltN* 
(<H(|   til  tliMllUtI    <>>.|li-i  '       lllH    1^  M    W-JM  III 

fit:t  t  .iiuilf\.  f^r  i1<i-  iii-i—  <•)  theoiiht  r  ili-iirikji  t«n  llir 
vUfuLitil  |MiiittL  iitl  tt>it  r«l.ilili-<Utt  mttlMml  .nii 
lifi-utitL' ,1  -i<n>1mt  MitiMIU'Mr  tAjIfl-.  I  llr*  iMiltitiMIt 
i^nrtii^^;  iht*  Ik'  It  ii.iti-*  t*  a  nu  tv  roiiKUli-tu c  ;  .m*i 
iHl*  I  iMii-  iilt'tK-*'  1*1  If  i«  i^)t  t'X.ii.t ;  « *  ii1h>  i*»>l  *»t'  «.iirr 
ilix-f  Y  uci;'h  10  v»  iii'iho.  <hi  fh»'  tirw  ili* 
Aiiibuc  trill  ilk-  eiM-Iri  u*  aait'njiM  Im  u 

ccTi-atn  iiiiu^-*  ilu-  ^ct>ii>tt  uhtih  **.(  c'^i'i'  {"c-'fim*  ik 
iin|iii!-i> '  m  .11  (iM|'t(--- liikiii  ti :  **  ihc  t)u**^  Ix  <>:•;  intt  i-w  lt  | 
|)rt>{biiiii<ikil  M  liM  dy.''    i'ltc-  i-'itf.i'iMii  lx'tiAi*-n 

Mrit,  ,  Hlttrl'  ,  .1  1  :<»t  Is-  t\|«c--ltt  t\ii'|il  |fl(i'in-»it 

(••rn'  ili\t.l«Hl  li\  111     .iiitl  .•//m'>  .  nW'tli  t-\pir*-^ii 
!••■*.«  iii'ilii|>tu*1  'n'  liMic,  I*  Uulv  aiiuxini;.    t«  lintc  lliv 
to  t|if><s.t|  i4  .1'  ur.i*    .\j,-»m.  Mil         4.<  iltr  .ii<lti-ii  I* 
•■)ic.iLir^  iT^jt  tin  I'll  ^itic •.i|viMt- «•!  •  .^.tinitii;  j  1 1  R.im 

it'<|-i:ti'  III  II  V  <t'  ]■  iiicihit  ti  I'  li>  v<i|t1<lr  I't  ii'-»)«t  thr 
ilvUiWI  t'f  j:Mt  il^  (••!  <*Ct  iiiulx.  lllll-f  ttllM  •  f.*r  tlifiiv 

jml       iiti"    'Hi  «  t*  iihilrnl      Im  iIh   7A'<lMMt  •»ii 

InilfiihiAiii -I,  r>i  ' iKii-i         inv  -ir.-iil'-iil  !•    tiiil  ilui  a 

|i|t.'-fcv,|li  itf  tv)i   |>    iluj  \H'\  -^lil  III-  J<u  ll  I-  «-  I  I  |1  !•)  li'.i  I'tSw 

|tir  u«*  "I'   It   t .  ^iM,t|i4ii  lie  I  iii'jv-  U*  •»•  h  I  -I  itniu-iti 
(Iiv  q  _    t         "  Ht  |Mt-"*iu  Unu  Ixri-  t:\t't:iNl 

li>  .1  tiu«->  <i  tl  I'  I  ..\<Mt  iIh-  >iii  •*(  .« 11.  i^^'l  ii*M lining 
H  I?  |pr»ii*«>"- '        '''^*      '  '  "t.  l*^'**  ' 

alflhot  t<4lll)>-.W  |t|>*<ll  .  Ml    «it|l'-        U-  IMUItk'  K>      '    -I  ' 

U»  luhl«  t  lUU^t*    <l  •)•«-  I'M        %t»*Uts  lT<*ltl  <■ 

jw«*^u»«  tu  tlr  (<r.  [i  I  •»  inim  w 

k|  Iti  »llC  H  tt  ••■  ft       U'  "  ■ 

I'iii^ri  ti'  itrir».itv  "  Ifin  ii  " 
r     1^1  It  'Si  m'  f.Trt'.  -  *fr  Imi 

I    ,    lull    HI    •)    t«'.Kl|i  f    "  '  ' 


kTiii(ilcr  funns  nf  inrclMiii<m:  tii  ilykunics  ihtrt  a 
.1  Full  (iism^Min  t4  ilie  )irinri)4r  of  i*ofk  «nil  It*  afip&ci' 

llMit  III  lllcrhiMIM'^ 

The  lr\i  K  rU..-ir,  ti«  Ut  a%  il  ;  but  «e  think  iW 
C'-i'ct.il  <.'\|io<tt|tin  <*f  til*  thrf»fy  1011  runclK,  mjoi  in- 
|h»n.tiii  (M-.iii*  lirti>^  u-W{;ara1 1«  live  c^Lrctsei  x;  tic  ui 
i>r  v.u  U  I  liiiiKur 

1  Im  fc  t?  il  t:<-*Mt  rMlkLtiDii  i^f  jir>ibt«mi  litLnj  thi 
hits  p^c^  i*i  ilic  l>'M>k,  liul  nil  4'v,iiti|ili.>  arc  uortc^u 
III  llic  ickU  .iriii  ilicie  ^ttr  l.n  rv^tilu  g:i\rii  h>  ^  nl  -jt 


VkCfi  i>^C-*.    I  U  ith ,  pitiil- iHini;  ihc  Uok  xtmlil  tei)u(r 
I*  t;<M»il  ttMi  hcf  ut  IihhI,  nlnt  <•   *  '  ' 
llii  •■nlii  i  I 

\\  v  •.ItiiMltl  nitUt'*  .•ic  J  U>«*k  Itkc  tln)  ntili  frw  ided 
«t^iili'ii1».  I*.|t,  li.iitti-,*  nj;.in|  pi'i>.('r.il  il.iws  iti'plro'nA 
uc  ill*  fiMt  ih  t)k  tlH'  uiiMir  ttf  iii-.-ttuicMi  u  h.ipfq  nu 
UV  r'cci  ttilti-il  ii|*-in.  tiiiiAt'ici,  It*  ;;nr  ;t  tor^ia!  itnt' 
nni-xi  111  thr  c.|i.iit-i*iti  10  itH'  4lir(Ciii4i  of  ^nitnui 
ir>tiu<  iiKii,  tit  iW  I  V~f.il  >u)t]iU  «if  2;ah1  tlja^rinii, auI » 
111)14  II  iiir-liiit Iff  It!  itinttic.  bi'ih  tn  lc\i  nni!  iMmnlct. 
lU  tltc  wmk  im('»n  ii*  A  H  \V 


t^rr£A:s  ro  7///:  tinnoH 

.'*  tr  t.-rtftf-mi  aisk  ikr  r.rt'trt  /•/,  ft' itf  J  mHv'V'^- 
I  /"'»  J£,tttt*r  mr^fftfiy  f^^Htsli  :t-'»tf/'titmj}  tp  k.tf  il**  ^tv; 

.."Wjvit#.vftt'n  >  .-.-WfttiWr*'.  «/:<■.'  -1 

CbeniJcftt  Re^eafcU  ttt  Oitat  BHuM 


V-l.l.  .41.  I'^S*.  • 

llMt'll    ».l|lt  -MM 

"|i;;  Tlt1  !•  i.S.'»h  ;  . 

.tu' '  ■  - .      V  '  u*.  '11 


(II,  A,  l«»  M»rn^  1 1 

will!  Il  t  jk*^    w  t. 

It  m.ij  Ih"  •?.nti  |  ■     r    i^i  it 
ihr  IVi' 
IIIbKlUki  *  to  M  > 

••I  •43ih  .*  Li'til  .1 

ttV«Vhl   v^.M.l-l      .  , 
Woflllill  .    "  1».      ,  .  * 

Ic*vri  v.'liimi*    ;(  \tf  1 1. -II 

(.»  So  » .iM  .i^ntr  I-  u  M  I 
iullr«l   14iliii1itiM,^    iu.t,  I 

int*lr-«il  IW  -to  '*  n|. 

111 


r  |'..li  t|n  i-^ 

■  litfi  Nsli  jirrall'rl 
111!    f        IMI   «  Hrr  « 

'»il.«»i;Ii  lU  vM 

-         »•  !•»  W  ci»cf«W 


It*  '*«r»t  (Hint 


.  tlir  iHn-ff*"'' 


I. 


...  til. 

.\\\.  Ml 


I'li-i  m  ..1 
ti.i.l 


.  .  I.iii  < 

»        I,<<  IHU'l  .11  *ti»i  . 

.^iil  llilt  •.in  W' 


TUI-    -  l!  I  ,.t  cllTtUHUIv 

•       't-ttK- f    ,  I      .  .»„  .(I  .'I,,  11.  ir*i  •  i>— u-»|  Sii 

I  lii*litul  lU  •  J  "  I  . .  .  -  ilii^ir.  11,,  t  I  ifH,  Il  ••.^l^■t^ 
vhuli  •Itov^L-tl  II  iCu  K  li'i  ■  r  '..kil*  41  tlir  r%'t-|-m 
Ui'.ilili  IMi.liii  II 11-:  .  ,.|ilu  »  n-Mi  (•(  t|tvi.iititn« 
1^  «.tiL«t'*hv  ;»i1kvi  ^IuimI*.  jtiM*^  «r:lHlH-4.tti«  iiiiitwl 
-•It"  ■      ■  . 

I  '»».»U  tlft-T*'         h  lIllli'llW*  ith 

ibi  .  I  thi-      '    i  l*  w  iti  \\\\   lli.tiutM)  - 

■■■  ■•-  ;  'I  ■  ili<!t  '  im.i  mIv-^-N 

.ue ^uiui^-.t    Ml  uc  tmi.i-:i  <iii«l:i«.tii<n  M 

.^H'^tctl  J«  Mill          ill.  Ml  Hitir 

i/^'il  .lutf  ini.  j  „i  .1.  .  ^  ni.i.  iMnfu. 

.i.in<-». .111.1  Hiliii  :,n  1  ,i  .ni  -lufcis: 

^llr^.'n^;^<  Jujitir  ii>  .  4inU*ahthii 


M.  1.1 


Il>. 


Wk.rf.i..r.  1" 

1. 1. 1  *v  ittf^  * 
.  (  tUiiiHry  a  ^ 

I  ,t]  ii.i- 
!  .  II.  illi-  1HI1»  I'l'*' 
r.f   in  itlfll  p"**'**^ 

I  i><^wfii>iJllT  I* 

.  ,  .)t»f  tl).  iii*** 

II  ih  ii  V-o 

It'll'* 


•-iKr  -j.  jin  «i3tnnt»:  nn  le  i**^ 
!.•>!  ill  Ibf  /Iri'rt'.'*** 

i  i.iiln.<.U(«*m<'^ 
1     -   .n-tKtii'-l"ti      *^  **■ 


■sr.  Ti?i 


v*GoogIe 


[AW.  27.  iK^ 


iuim  of  vctU'f*  itc«  .wwuhhI  i<uttiicltl.  The  nwlliHr 
i«  iituh-ibh  Dun  tlitr  t.iiJv  ^iwuwiv  "ntiT  <t|»  <l>iuiifiw* 
v.Iki  ptnisis  lit  f.fuMlKi,;  up  (mi.*  jh^I  .HA(4ctmi«ih  by 
Lillini;  arr*'lct.ri.  n  (;i  i«iri  U  Uiinii  iiiiiil  qiMiilit>  ni 

I  vi-If  an  "arti  UT.il.nx  (un  f:,  ".mil  lw  AyU\^  l-i  tlu-  mudillc 
l><  nfillfi;;  :■— //  M(rc<t  nil  iturtlnu  wuit-i*  nimM 

:  -  AVIi;it  lilt  Tltdknt  1-  !•>  »ii>iln%;  'ml  h>  ".t  f'^<^<* 
«  i|ubtc  tif  yciM  f.ii'n>:  im*nc  *iT<*nil  .1  iiy  roiirrainti-il 
trt  /'A'"  'p.  3;  !•  ilirticull  I'l  <ci .  wlitu  lite  ni.i»iijl»  ulm  li 
ilic  folic  btM.m  1-  iiiiMtvi  iu  .iml  wlirn  1:  »*  U"»t 

(nil  srjtiil  tt.  Ill  ittil  iliiii  Oiiti'  I-  an;  tinin^  >»'.  <tH 
t'»  br  nitnl  m.i.  'Mi  |t.  41  ilit  ^tHlmr 
•"III  (tti-  fMiinM;.  tli»-  ..iirnc  .i\'>litllli"«<»-  1*  it 
th.it  <H>r  tlic.ti  ii'.'t  ilntii  tiill  lint  li.ii^tii*-  ii 
Imil  tW  Omttl'v!  u.ilil.  IlliT.  t-  nt«1  -«t,  .1?  UjM  III 
/Aif  (o.iuirj.  f'>r  m.»-»  t<J  ilw;  •'ninr  »ltji»i*tl>  <ni  llic 
•ilJi'MUtil  (^•iioii.  .t.iil  tiuft  vr.is  4--',iM<-li':<l  titllbiiit  itny 
itfiMciii  1;  III  .t  -tiii'tjr*!  Miliuiw  ■«(  O'^iri.  Mil- tktiiiitiim 
in  UT.*,; ;  lUr  fi  '■  i!  •!.««»  U  u  iiitrr  «tiri.  »*Uwc ;  atvl 
ihf  t  Miiv  UU'iKf  itM.]f  I-*  H'H  rv,ii  I :  II  t  "iltif  fina  44  w.iirr 
ti«c-»     /  ttci;-|i  lit  ■'I  ititiiiir«.    *»n  iIk-  turn'  im;:c  iIic 

.lUlllor   KlK  llx:   rt.Lilir  l<>  Jsirit.iitI  viilli  r^^fH-U  tu  »i 

Ctfitniii  nu*a  llit  tcliH  .<*  uUuli  .^ivru  |iii-^»utc  m 
itiipul'^'"  M  11  iiiijt'i->''  i»|«tii  ii ;  "  ilic  ittii-*^  Iki  1^  mt,ci>»!l> 
)irit^tituci|L.il  |M  tl'l"  Ttl'i*-il>."  lite  t:ttiif:t-i'i»  iKlwcni 
/«i »fcUKh  ■  >  .  in'  III-  t'*|*r.*^'I  «v<|t*  Ml  Uim*  *ti 
(iH<V  il'iijrtl  III  ilfJ,  .mil /.v:^A..  V.I111  Ii  11  r^|iit9.iOl  i- 
f.«re  imiUiplic*!  ItiHc.i^  liv.h  aiu.n.u,;.  i»  tiini*  iIh* 
te^i|«vK.il  III  »>'•  -inu.'  A^tiii,  t/ii  |i.i^4<  4 ■  ilic  .nitUiM-  13 
t^K-Aiii^  «»f  a  (.t  <Mm  >.i|<ctbk:  vM.iinih)*  u  I'l  lulo  ' 
wi:i^hl  fin  i»fM-  h  i.iuiI  nf  tiuii  ,  jihI  Ik-  ».iyfc  "It  UixiUl 
tc«|t:iir  twl<c  .1*  I-  •vit'iful  J  fiiii  f  III  cn.iMc  il  t..  Ti»"»]  llic 
iiaron  «f  pra^it*  ii»r  tnii  •tt  tiiitl'^,  tl'r<»*  It'itC-:  f»»r  ilirrc, 
iiiiil  wi  (ii» '  it)'*  lb  ikru%  inilt-uil.  Im  tliu  fi>«tMin  t*n  ^ 
b>ilni>x.tLit-»,  MM  'tin<T  li.i-*  ilir  ^itnUni  Vjionl  ihiit  ■» 
ptvt;-;irt-  ii«>ia*  |*>iiitl  jtci  i^iuti- irx  It  i»(i|iLal  ti*  104  |ln». 
|ii:r  luu  tiju  ill'  11  Iw'.th.iii  Iw  <:"ni>.  4  I  1  ? ui  1)  .1  i|  <l<  tni-ril 
a-*  the  f't!l  t-n  jr  ,  V  "  Mm' |Mi--'-' iM- llu  ii'fiiiri- fuitvil 
l>)  ki  iitj'-»  if  li  iM  1  ]~iii  \)iv  Uiti  .111  tif  .1  M.***'!  iMiit  i^iiin,; 
il  i<  pf.*;M-ffiniii    1"  .Jic  iifri      ll'i'  Ui-*.'  llrtc  iIk  I 

jillltxl  )iilii|i%  W'ilxk.il  .-In-  u«iirt)  lit  Vi.itl-.Uit!  lr<  tUi  M.uliiM 
a>  ii»  h:%  I  b.iu.;i;  n  i|u  ii»*^  «>!'  U..4.I-,  tr>Mii  itnTiy  ilic  wirfil 
IJTC^'tlH;  in  il^ |ii»<jt|i--i  n-nf  i»l  •«»  l»i.iii> 
f«( A,  t)i  iisin^  llvf  KvHil  IK  tl«e  hAm-  n|  ^1*  Hk.iuy /tiwi/i,  in 
u liii  h  r.i-*'  It  »•         |.-n';vr  il  '  (ilrx-t-.rr  '  tnii  ;4  **  fiiiri-." 

II  tMS  lir  Mllll  l<  ilvi^x^  lil.lT  tlH-*»-  lltll>  «  MX-  ImI  nf 

llir  |>(it.  r(iKi|i>  ititv  iitr  :  I"-!!  <ii  .1  l«-.Mtirr  ttht* 
iihtli-ir.iWi't  iu  iiii'.i  -1  H■^T-^l•t|^  »<!  "hi-l  itriiii;i|ili.9  * 'liji* 
i>f  !ii|i:Ii  il  kiiul  ,111  iik<'<.>rO><ii,ihtr.  \ii  vuili  1  iMifiisifiit  t4 
tkii>il;:iil  uuikU  <<  l*>l- t  liU  tM  itic  IKlfiil  ullii  h:i*I  n  4*1 
Wi'timir?  "I'NiufiiM  ..r  l.iil^^k-  Sl».|i.»uii -,*'  Ml 
\|.i\'Aiir»  "  M.im  i  .iml  .M'«iti>i>.'  of  PiiiiLi«<n  ji^jI  1.111'- 
k»"p  >nl«nic.    II  Mt  Luiii  tli*i-iii4  iiu  -cOiia  N  vt  Umti 

III  lic>  rakl  iliMlc  It'll  i  iImm  «i<4  It-...  In.  mitu  .it  n|t>.c 
t.oriCKt  tiliMMltiiMH*  itiPiiIe^  iif'  lli>i«-lii  thill  t.iii  uitl) 
iiii-lrjil  t}ie  i4MiU  111. 

iA-.l/...iA:iyM,.»l'*,      A!..«^f,-,V»  £,UI\i*tJ. 

I ,  I.  C.    I'll.  ;  i  iJuri-i  riiii>Mrl,iiic  Krihi'  ^ 
•JmI'-  n  t>icii"-fiiiliji«  \.»limic  <•(  a  ••iitr4  i4  tli uitiiliiri 

iH^ik.  nil  [II  It  hkI  JI.[iLj  ,|  11,  iIIkIH.U1.  »  hi 
I  Inaiiul        luu.  |-,«  •■!»*.  (I),,,, |-ic)k|i  ni>i  ii'ii. 

ultiih  •N<inccJ    n  :Ur    I  i'l  Ijimi  .iJ  <ii*i.t.il*  ,it  Oil.  |>i.(iit 

Jicjltli  IMnhlt.oii  II  JKO  (ili^  ititlLillHii  of  .(.I-.  rinn> 

f  tAuil  ili.iiv  >u  (hcil  !t»»i*jI)..,iU«.j  wMh  iht  I'lhtt.ilUiiua 


»hn|ilrr  forms  of  lucchAitisin ;  and  in  dj^atnin  tWie  b 

II  fall  i1i»rii>»^irti  of  ilie  iirtnriple  of  work  and  iuiff4«»- 
ti»ti  lo  iMt*i'haHii  %. 

the  lc\'.  iM.k:>ir*  .iyf-M  jt%  II  yutM ;  boi  «e  ihn^  iIk 
urnrtui  i:s|m>-.-i.i«)  t,(  tht  tlu>»r>  loo  cuociac, nuii  4-i>' 
IMiiiiini  )t(<ini%  Ik  irlrj;.itnl  i)ic  c%(fciwc»  il  ibciBd 
t»f  r.ii:h  i.|i.i|ilt  r 

i  lure  ih  ,1  ^M.<«1  •  .•1lc\:lii>ti  iif  priittlems  (Hbz^tlrhc 
tiftr  1ia;*cv  «if  ihr  >f»>li.  Ikii  im*  i-%4inpW-*  nic  vntkeOrai 

III  iIk*  tr\i,  tiiil  il-i'rc  .itr  n»  ri.-^ith»  lo  any  W tlx 
rvi-ii>M-^    «.  It  .III} ,  |iiiiiil>  Li^ti'i;  ihc  ^MMik  wiiutd  rtsm 

.1         ti  jrbcr  111  li.viitl.  wh  u)il  Ucuitc  a.m}MC  unVta 

:li.  -iiliiKi, 

\\c  -fchMulil  ufliiii  d  ln«ilt  llltc  llil^  mithftie*  -cIki 
-liiilmti,  Itiii,  bill  inc  ir:;4ri]  li»  t;clitfAl  4U»  in«inna. 
iir  U  1  iiMi  tit  itk  thi:  ir  tdc  of  triMtimmt  a  tupm  m 
We  f^vl  I  jlk'il  ujiiiii,  |i<«n<-\i:t,  In  ^ni-  ,1  inhtiAi  mif- 
nitii'M  III  tin  L t|i.iiiti>Mi  in  (Im*  dirctimn  i<  uclnol 
iiKtnirtt-iM.  »t»  flu-  (iliif-il  >iiii;ily  of  •;<)iv:|  d:a4:raini.)r&lu 
rum  h  fri -liiii  •b  I'l  iniitiir,  Linili  in  iriii  jfid  runfiet 
lit  itir         Kfirc  UK  A.  H.H' 


*i{M«i|.it'i%  usi.tl  iltttrin, 
llinli 


HI      :i  (iia  1;  II  Jib  m 

rli)»>f'lil  ii.idiM  lil'.iiall 


liji.i'it.1  .if  tlv  Invik  tKCiiTc  m  lurmuiitx  t  mill 

ilicrvHlifH  v,m|..iln  ..(  iliK  .Si»  111)  uiiN  llic  iii.iini(.ii-. 
liicini!  lnilii»lii< .  ..|  III.  .li-intt-i  iii  <ili.<  li  ili< 
AreMiiuiiil  \\t..iic  t.iiiii<tirtl  lAjiii  .in  inti>iii>iciii>«i  ui 
.ijiitlifr^l  u-»  mil  .1'  III  Ihii'itlii  .i|  ii»ci  ti.t.m  •^  llicir  iiie 
I.Miti  (li.i;'t.iiii>  .iisil  (|iS>  rt|ti:i>rii  iif  Mii^hinq  iiui  Itirirt, 
I  r  jru'»,  .»iltl  iiiliTt  ItftMV  1  *<  kll*  III  the  *«.tltiU  nil  ^LUiCi.  j 

tho  |i>ii;{f  M  chA|tirr  in  kmciiutit  nirrnw  tl  »  uh  the 


iMTTKh'S  TO  Tin:  EDnoK 

\  />f  E>iitt*¥  nt^fKSij  rr^urt/i  r,ntfif^m,t/nJ$  /#  ir^  ft* 
mt  j>^»'  rti  /v'jiA*.'(.    Tkt  ftfimff  41  hi  t^i  1' 

Chrmiol  RescarcU  in  Gicat  BcliAin 

Al    ill'    :.llll<>i.i>4iv   Mit-  Itt^  ■■]    llic  I'hitUAJI  SxiPl  ^ 

M  n.J.  n.  I''!l4»t»'.  ]|'ir.|.l.-*ii  iij  i  in  »<l>luw.  M  U(  lii^ 
wliiili  < 'ir.- ii»«>  1  iint-  I'i  tiTii-Mi,*  ni-tiii  clu-  v*^*-'*'"''-*"' 
••iijtti  d  I.  H  ,411  11  III  lir/ljii  I  iKiitiirini;  -.iiiiii  mil'fcv.pvti-tai* 
■II  .1  "iwni  l**m'  -il  ilir  ft>IJir<>  Imi*  U«fi  lirctUiH  * 

i>ll|f>i       AUi-tilum    I*  illlU.!.  1  Im  |Ik>  Ijl^  lltll  m  * 

in.iri">l  ttii'iiti  •  ••(  I  ill  iijkt  .•II'.  Ill  I     Al  r.ftt:tiri>  u>l 
/•  lit'K  .  I  «  till  (•(  '•u-ii'im  »i(  ii-.«^i  it  itiiiiieliilt  »>J'< '* 
«.•^.ln^Kll1  C*"*"  iii  I <"h»<nJnU  S  .im-k  »  fiiwj. 
t  iii  liii,;  ilii*  ilir  viAtilti.^  ai«t  .lb tni«liiiii  Imi  i*  (i>  i'*'^ 
ilin  thi  tiumtv  r     jji^hf-  ii.ul  Ufuiv  ilif  .Sutxiy  it  ixSP^l 
yi  II  II)  Vi'U, 

.\tt.«  «i*'tl,wi^  III  I.-U-.  mI  |ii.i;.x-i/  lU- •tt(i»tefi  J 
l'iii*>i«>|iliT  111  ttinnuiyi  nUt,i>  litvcu-ii  ili-<  tin- 
-^n  i>it};:.iit|  Mi\'Uii)iti<Ai,  tlHJt*  I'lliiw  •iiiiir  rcnjc^t  *^ 
I- a  I  III..  1 -viiMt*  ■•  iUL:tt>iii  .in  1  niiiiilur  «l  |>i  ifc*»;n  wt*^ 
K  11  •liMimii->ii  ilinu^li  uaMmiiii-rjtt«i^  •Ir^Aii.in  in  wwk** 

li-.i.  Iiinfi  lirt  I  ••rniih. 

*•  nK-|.j.*  ii.'  K<i  "1  iv^  iiiL  «ilU  n  I.  In  lie  IcMol.^**" 
mriu  h<t,tti  inllu'.-iti  r  .iti  iKi:  [  t<i'^»«>«  tA  fcliiiiii^  * 
i>r.^iltrt  til  III  III  «\  ii  j  tif  ,ii  lii.i  .ijjlii.  ,1  III  lu  iKn  waf, 
Vili^'liiv.  K-in  .IW  ti  lili  III  UI-n.U  i|n-.  wlicrr  lb;  iiif*;!''*' 
llu^  IiiikI  iif  w.iiL  I*  ii-<  rkVi|{fK-.''l,  »-haiiii.*  ill  'h"i  p^^"* 
In<  ••iiuiii*  j-v.t  Mil  Hi-tli'-itilMlxi-.  .\v.,  ii»l*l»ii*ltJlll|  {'■♦P'*^ 
1*1  i-  t'ti  I  ]Mt*  ii>4  Li.-vit  I.I  |iiAitii-itly  iiitf*-  Ii"  v*l<i 
1.  H-.i  It  >.•]  UlM^dllbn  Uilill  iW  nKfcliiitlU;;  11  ihi'inxl'*?*- 

iHi;  <<#tii  i-  iVi  Mv  *ilyu  itiij  U-<  iiuc  i«ofwiii»  tVr  •* 
njl«i  il|]r  ti.il  »niMiiijL;i  •iii  kif*  Vi  uwlnt:.LrU  inlliMfli*** 
iiiiw.,  ,it>)  ii  1..  1^  ti  ucJ  ili*i  wi-  arc  .iliri.t)  *»fci«f  »*■ 
lAi*,  -  ml  >»u'  tS|.  !•  III.  ./  tbf  utx  ilir  nnr  liba*'**'^ 

«rtll..ll  Il  lV.    I.  .  fl  .1  .flH    I  .M^  'l.ftln:  V.  HlUc  trt  dllJ  tllHM  '"^ 

fii  .1.  i.i-..iit  .I--." 

I'  vi'-l  11-  i|  tiiiiir>l  « lu'lliiT -U4:li  n  *t)»i*meni  cin  Iif  i**"*^ 

«  »  11  It  »•  ntt'r*  ftu'l  llin<-  Iti;i|ii-n4  in  l«f  Hini;  t*  ibf  i** 
In.!  If  •  tlti-  «||  ,.,  r,al  irt>'ili'*  .i|  |it|H-T^  liM-trlj  t'lr.r^i  ^* 
iW:  ti  .j>t<tiivi  l  iwli'.  III.  .4  riii-mi-<ry  III  (mil  ««( 

;  ll«i-i-  nf  ilirvc  liitff|t»iiT- .i^v  |ujtj|.|ie<l  III  llir  PUfi^*^ 
7r,f«i./ft..,.  4,(  llir  U.n.il  S^kIj.  y>]»l<  a  vJih  4»nU|«nt  "** 
■  tf  till-  iii-Hly  0.  viol  ,luii»  twil  l>«<Mlii^  iv».tftv<if  ikc  Le«S** 
Mi-I.\l.       111.    «h'.lr  .llNJm    ^i-rwi.  ►orvviv   I  "  ^«  Ul»  ^ 

ucll  i»o-»tia>t  ij  I'l  livl  1.1  «  i*^  n|^<tctmit«  of 

•  *IIt»  l(/«i  ii.it|  I.  I^r  liM«t|  »tiirfc  inlwlo  'JT 

t«*'«nr.>h.|i«y(^  in  III.  niluUn  vlUVvrMatW  in  IniwA  « 
totn***  •<  tier  ill  ^i.Mwi.|, 


Digitized b^Koogle 


1^*  -  ,      .,.       i-i-ucl  -Uoui  >l» '<*\^'  "*«  '■'>■ 

r;::m  .:v,..ii.       .............  >•   '-y 


,i>..tr.i..  ii..  l:..>it'-.«'iy 


.,,:,y.li,„X,il>.  J/..    1 1  


.l.lrol 


,ri-lml."'i:''.        •'"••  ••I'l" 

" .1  ..I  ....,..-t .■■  -k.."'; «. ;  7!L  LT/. .J  ^.      '■•■'j-^'  '  "-•,"■■■"■',7';' ' 

 „        .1.,..  ,  ■::     •     -1-:"  • 

k'-  h.  fv., ........  n . I — .-.  ■  'V  r  v"""';;i: 


In 


. ,..  ...       .  (  ..^I..<i-L 

,,     .  ,„  .|,..|1C.<M'»P- 

t„  h  r'M-i  - 

,f....    -  ' '  '•' ^' ■ 

'  ,«.f.l'.  f.-f  '■• 


I.  I 


.11 


.l.-.f 


I.I  .t 


ll  li 


|..,- 


.1  .1.. 


...|  '.I'. 
•  I..      .  I 

I,;..  .« >•• 
II  <l  >» 


|'t,..~*  -.  «4I.I 

...  . 
III.  -I  ...I"  >'" 

.  „ii  <       I'  " 




...1.1. 


,1  t.<  ' 
-■■//  .•■ 
..jl'  ' 



M  I 


-l.r 


,;  >./(•• 
'  l.il  .'•  < 
.  I. 

.1  .1.1 


ll.  .....  .1« 


I.  'r 


.•I. .  I.  ■ 

.««!.. J 

I  I.AI  ...ii:.ii 

. .  ..>.  I  III. 


III. 
1 1, 


I  tml  I.  I  !■  I.. 
-   1...1I.  .^l.idt^l, 

.      1--1  ,n... 

I  ll.  I 

I   r  .-If. 

I  I  ...iii.t'U' 

At  .dh . 
...  ,.i*.tu*l 

I  „.  Ill  l,«.« 
I.    I  .1.^11111'  I.. 


Digitized  by  C  oogle 


A A lURE 


I* 


III  I 

Ih*- 

Ml.l 

IM|<|| 
»l" 

H»  I' 
|M 
Kill 

I*  fl< 

mk- 

III'. 
in  >l 
llk*l> 
tt.H.I 


ll|*iitl'*    —.1  •  t — *  xina^ 


|.ti-.u-tinl  u  ftliiijj)  Mrrai'in  fi-mi  lUc  •imr  tcU.  It  U  fCf lJ» 
•ku  llic  »Vlli;vithlr.  -.f  Ihr  i*i1.lu-  '•■mlJ  .llklMlol  !  >I»J  " 
ilii.^  L«*r'if  win  we  txli.-iM-t  w^i;  t..|.JI<iw  <im*i.ltin:lr 
•  Im*  irK'iilcjiot.  tti.  y  *.inl.|  .i^v^jiyiU-  -w  «-Iif,  intinJy  «i!k 
.il>«.n-*t>f  [KNtiiuarY  SJi'ti  iii.U*!  (»n,TiiI(rin  iW  .Im.rttiio 
wliiih  "if  m  intflicwivn  -ir«  .  I  aim!*  Hi  iict-t  <J,  ■«  xKuotmi; 

\V,  N.  ItAklLLV 

Our  Future  WiUhes  And  Clocks 

U    (HciCltC.        ll..  M..U  '-ITKi.  V..l.l-f.  in  \  Ml  ML         Jfrl,  It 

i|iHe.if>  it>  me  ihnt     .mt     IkjiI  ih*iii;f  >»  -'.i*!  Ji»t»*"n 

tll  *»-   llrculy  lTll>IlM'r4l»r!.       In  IL'5»»iI  tit  — 

Ml  Sinking  Ike  Antn.  It  i.  ^U'»  itwil  **  |»uUic 

.  ,  ,  cntiia  (»i  j;-i  .>n  t'»  t*ciiiy  ^iw.      I.Sc  wdK  Uiull  .i^i'ly 

l>«  |«llMtr  lUm-W.  .1^  U<ll,        l\uT  hl^hil  llltUllKl-  n-ml  t  ^'  >lMlll 

iliMUii:  tlie-io  •KiIiIhm  ml  ntsMif  i>4lirt^.  licU  if  ui.-U  -ciiily 

kvki.  Iff  rkcf.  nkn  t:r(>4ti-t  iU>luiUiiKi.'  fi^un  I  <i>  i'l-ic««  than 

il  jire-c'tit  imni-.  •■nlil  U-  |«»£r  ihkiiIvmIiU,  VUv  omnXvt- 
.tiiwiH:.M-y  i4  'tliM  liouM.-Lliii.Lt  »"«1<I  fi'Ut^i)  HK'd  l)ir  t-i**'. 

Hi  t\u-  jllcfiij.litc  tu^v^im  u(  "■■IK'  •Ir-^^  Mllljf  ■«  r4i'li 
b-niT "  WMiil'l  <!••  -iHAy  MjiK  iMM-  im|MR«Ht  liiiHivm  itf  jmiUk 
iltKk%  l)i.it  t>f  lii.ill.irv;  !••  w.l!^:lik:>*  ]<i<il<V  lltr  *■%At^  U-.tta. 
rri*wi»  i1k-J,  liiiitly  H.itMlK-r^  t^lI•'  ll*.I'l  l-it»«Trr.,  ci«niii>«l)r 
•li:|Htfl  ii|HHi  lilt  LSlll^ll  il  i^k  f"r  iiifiMiik4ii»n  wliull  i>«£VI  *'i(ljr 
Im-  ;u>iiiittr1  iiFlicrwiw  Hith  mut  Ti  iiiif'in. 

/A.'  24.A>(.A»A- ^rf",  III  l  liat  nil  ilmiliWLlWai  ifi  **(tu- 
«tit;iil.it  iiii>)iiit  I'f  idf  Kimi "  ttnriin;  *ny  cl^ni  iiriu-  -Iniul-t  l;v 
UmiiuIu  ii»>(t\  vtvtM*  ni'-'i  ti'^\  1^  iiiMi^'  'it  'l.iy  u  I'lTrn  nl*- 
I.I  Tioi  frimi  fii  •l>rf.iiit  cl«iV<,  .mil  i««vcti  .it  |>h-^-Hi  »ii  fji*y  in 
liv  :]itu  i  ri  j'litjr.  c-tvikiUy  wi»-li:i  uiaun«UBLLi>  iW  tii>lt>]i'uiK- 
llgkt  ft  viiiul  ]i<<tti-r. 

I4)  SlMiUij]y,  (H  till-  ui>i-  iif  Ui>  (tichl  l  >ii{n(;*i  ill  ihc  WiwU 
~  J  iiiuuiitiiit}  iu.*t'li.-.tnt  clii<iii<*Diiiin'  mlirtniij  -f.  wvniil  i<v 
liMJei  ittiii  <-(t!/  l»  ilisJili  Jl  ^  ;;Uiio;  wlul  li>4i  1-  tMilK-^lol. 

|$|  Il  wdL  fcuWnvl  l>ii«  ibc  .i<I"I<I><m  *4  iKh  pUn  «>iiM 
«liii  -t  twvf 'Mi.tli  li.ilC  niiiiirrv  iM< 

C'  /  V  '^n-'-'.' ■i>.-i/..  H  //jn.— Hi>  liLt-itracli  4-  iLr  ^w 
«*llL^  III  tw>t  i  ■Mt.L-Hlik  ritik-*  >X  •ij;iirr<  iiiiiliriiiiit-k>-<l  -irr 
WiihIiI  tVillifi  iV  I'k'it  <«tvii*.-  Uii^illi  .i(  llii  t^it<,  till- .itt- 
vflltlvnilc^t  >•>' lllr  Sinrlv  .lu-^U'  PiiitM  U-  •liHidii ->xrt|  !•)  iiiUiili 
siiH^  t  ^-.fnl  w  (Ki:  (•»-\i'>u-  (/ij),  at»<l  i  •iiiiiUf 
••ttK«:l>in  «<«il  t  ->|'|'I). 

(71    IW  |tt'*m.«'.  ill  4«y  ^illlt.  *4  mrlllt  hnil  ^JMIim].^ 

i<ihii»n  I-*  lh<-  nuki'i'''  iimiu'  iudt  ilit-  like.  111  ilu-  tikil  xu-x, 
c«|<*-iilMy  m  li'lli  /  t|i*t.  |K«riv>.  m'*iV\  l*e  lUliitirUlli  titfifutl^, 
4»l  icittklivr  in«i.iM.ilu'<«ii<  ■rcLiitiiii  \-  u»  wll.ii  Itic  luni- 
tlUV  l*r. 

»   I'\i3i  IC,  f<t  'ili^l.iir  All  «kl>-  1  {•«nt  t-y  i)u 

dlii|ciik,itt  tlvt*.  *>inTiM.  ■•ii4u.M)  |>4y  oiiittj  .i(tciKj*iU  t-i  lite 
-  .1  -iln;K-  iiult:  •\  Hu  tli-  «>'H*i.llti  41*1  'J«l'«'l«.  itlt« 
ll><,    •nJt    1-    I    l.ili.ll  .loxnhi.  i<L  >*i-»>    btiiC^ol  !•• 

i»Mi  Ml  t(.i.  I  III  ml  ttii>  tin*  li  iii*  IM  tbi'if  tmifc.  xiic 
wtHtltl  h.ni  *•)  Ail  II  i-^t  i.lir  rMiil  mtvii'il  I  tUm  1/ ilo'iilifit;  die 
.hi11.1l  mm-.i  irf  ill! 

y*i\  If.  .iin  «.i*rilu-  iiiii>»1tu>li'*Mi(  .1  "'o  ti-«u.  imli  •*>  wr  in- 
*t*  i'ii<|ii  t  iilu  n  |i1in«  .<|.>t;^,  ni«xll  Ih'  iiiixt  A«Vw.iii(i  .111J  tn 

ih*     ".I'Vilil.      l^  'llVbi  .11     I  I  II!  "     iIh     1I.1U-I'I>«  JlI  tb<«l  Jll.1 

miilnii;lit  |i>ii*  •<ni'  muL  t  i  ttii   •iln'i         I  mm       «  4-ni|i|» 
•I  uiiritix- 

I'lHlllv.  •)'t.*r«m    ilfC*  *lKllni  llh'  IHt*  I  IIHKV'M  lUlb  * 

Siim^  III  Mtiii]iO»'  liMiU  III'  I  illii  I  ii'|<I.it>.l  .11  •itt'tiL-Hii-IUi^l 
•jr  t  •cik-<  •■4  liiiL--.  «)u'it  III  ilif  iiininii.  Ii«>ii.  ml  *si\\ 
Mvi-k  il.iy  l»i  iCr  r<ii»  f>  ifk:.  m  >••••.  i  mtd     ili<i-Iiys  l.  w<>tM 

Ihil    ml  llli'  lli;f.*illiiIi.iM  ol  llii-  |t**h(y  kiiil    l|>*t||   .v^VIII  lt>1i> 

ftNi;li  <«-tv>-t.il  tlx'     lltr  iii.iiii  <l*.i.K.iHi.i^.-  .4  nl«4Mi«fih*  ik  * 
k>»<i  l>  ilni  11(11  »i«*l|t>.i   .til  Mlml  itttiiiM-  Mi^t^i-'liv.'  iKi' 
tiiK  i*liit:li  Hilt  i-li)>..4-  Ivliti'iii  \W  iHiwNC  111  I  »iiy  |i.iinl  m  itu 

Ih'il     Itinilf        V>H    .ill    |Hlt|*"i(-    |i«    Ntil.'l  kttl«^-»    .IrKMh'XIl  If  I. 

AaitiiiTV  t-  >i*t|iiUL'il.  iW  iKiir  *l<i«nlJni;;  i»  diaiii^tf  in  1 

•tii^  •tu  II,  itt-.ti^  iMi  III  iW  |«i,*<ii^  \       m  i^iliii.try  liii  »{ 

ilu-  iliJry  T»  iiU  II.  iiaii  •«itit]4  xinl  wmIim«i  uMth  n.fp.il 

WiMill  U  ^n.-i^  .mw.  I'l^iiir  IImimul 

liiiAinchitn  k'Mit,  S..  N)*iftii4«r  i*i 


Nptit 
iiul 


\:«  (c^ila  till  in.ii-iK  j1  .jur>ciim  Inn  d'tck-^arr  rw  \*v  Mhic 
•»«nA<a  Ulc  liMl  1*  v»  ^hu«  m<M)  f.Hff  li..%r-,  I  luiv  n  lOii- 


Bal  ftr>t1)-(  tlie  cnitmicficc  i^f  bc{iniuiif  tike  dty  u  siii^ 
It  ffi'trnt.  ivk  tlir  i-xriy  miKnm;;  huun  uc  ih<*e«tiid)  ii  h»« 
n^ul  t*'  liavf  imlKatiril  to  ilic  <krt  wl  (w  dxU  ukj  a»« 
til  ^tnVr  fruit  t  .1.11).  !•>  (1  3x  n<*W. 

Tlw  iiwuniritiriKr  I'f  b»i"JHi;  10  (ouni  iny  Rioitct  U  ni^.. 
3\¥j\<  %i\  i>  ••I'li'Ai,  >nit  tlmni;  <t  v>  ivtf^uf*  tJui  Dt«!ym* 
litm* -S-iwn  in  .t:i<m|.itiit;  il  with  «  *^7K-  vrtlia(i:ijCt  i  »J  1 
iLlii^  titji  ihxtv  M  4  Ji'"-!  'Iral  I"  t<  for  ibe  lyfm, 
uliLun-  tn  •iiiu-  |>bi«  «1ift<  tjiv  h>-iir«  vt  rcdii^  ^ 
■Wi'fill'  (-uiut.  ii(  l*c^utiiuii;  afrv^h  ai  the  nil  of  rtfty  ut  iwv 
ji^l  •li-f^ihii(|  7  4tk1  ij  a«  I,         Th»*  plan  wmlil  wdu  <(tt 

lIuiMtliAt  I  Mi.)u>l  III  'Ut:!:!.**!  lit  'Hat  cl<i^-iukm  tkwf 
■llLr  the  <t».ki>  lu  t>rjl  t^x-  •4tiikc«  III  joirx;/^.  |«u  itU^ 
•lll'l  J  ttr*;  -t  1«i>  >li-iLif<  oitl  .-1  rr«t  •  itnr  tlnur.  amUU  ; 
thikWuuhl  I'C  i.uiii«Li.\l  A«  cxkily  a«  y  MiKcutfT.  the*  vjw 
!>=  Ilo  mCAki'ill  uiulrt  •.ftlliury  (Uirutir<tlalui->  t>ic.«nl  llcitrle 
.It  .tl! ,  Mht-ltici  lilt-  hjui  vat-  ,  JJ  t.r  i^rn  «i*ilil  U  t 
n«i?«vaiy  lu  U-Aili  flic  ««vr  Ki  kaon  Mkxh  bjor  jl  ««•  J  n 
|wcr.T|  liKii.  iJiic  Uiki,  fur  «ii»ijiiL«,  IQ  the  si:<a<lf  l-**" 
«lt«-t)Kr  H  i«  10  i)tf  11,  lU  whcthri  II  t*.  11  ur  12.  use 
il*i3lit%  wlKiliti  It  l»  10  .-f  12.    Ae>l  •«  tlx  lutociiJe  t  np« 

ItKTVI.  the         %tf<AF  i-^  the  il.tLtt  twiU^  ftiXific  bt  omI^  •w^ 

'l»:i.».U*  iW  iHUkt.    Uihe  M.tiiM  ii<i:  ffvun  hi^c  it>  rwol  - 

1  ^:»flU-*hl  iktM  uil'toi  Uirftcw.-lil  k^-slcm  It  K  bltfaMviUt  fci  I 

l«'M'iii  wi'li  uhIj  •^•liii.iiy  (i*|jen«;t  tu  itiwuw  vkcthtr  • 
'tr.l.i-»  1 1  .ir  I J 

If  YT"!  lliink  jitiyilurv:  tlu«  »j|:ceuion,  »hith  1  h»«iJ«T 
ift'iiiuht  pny-vlftu  In  1  £ur  tirlMuj*  vf  x  diOcilijr.  1  * 
i;l.i't  i/j.m  K.Tftlil  K^H-ft  fl  IS  jfimr  |ni*ei.  K-fi 


Lightning  Conductor* 
In  thv  Ai/if*iiivi />tM-.i- .4  U»<  lily  miny    fti*  jsi** 

I -t-, *  Hiii'fn  vrinvuliai  ^ii*jtf)(;l]  N-rrn  the  poini  idiif*^* 
ii-ltui  ti(  .4"  the  niv-i'^H*  ihu.  |M.|Hjl.ifl)r  lis-iijiitwil-  '»^* 
B  U-n  .if  fiiiimcM  iHl  Ihlw  }ilp«T  Iroill  1  ralfcttlA"* 

a-|-*'U  iiuv  f>ii  1^;  Hiih.iiii  tnicfol  \»  ih^tr  wfu  m 
viillii*^  iMtitU  tlK  *iilt;cci  with  anp(r)iiilic«<l  mi*>K 

III  itii-  n-vicMcT*''  n.itT.itiM-  r4  ihi  history  i)f  li^inac*^  * 
."luu  .ili  nHtiti<«i  >4  1  rinLtin  *  :mti»l  IciKf  ff  .Se?»»^'^ 
t7*7--'-'*  Iri'i  r  iti  nhitd  ihc  -cn  il  iliu-wtfy  irf  ihc  •jowfl  • 
|>uui>  t-ijuin  t'lilii  wiifkl.  Iliit  II  n  jIiun  lMiilT  rtnletffrwb 
iiil'u.  |;ittii  li'iirt«<^  174(1  jr*t  1750.  in  *bith  III  ilfio*'*.' **■ 
>u>i>  tin  it)%\ii:tia  t4  Hi.l..  tiui  II  wu  i  »  hi-^  kiK«ilfV  *^ 
|«>Hii  Ai»l  III  ihi«  |"n*vr  iI.Hte- tliJl  hf  <i«v  I  tleidw^t*" 
ii>^iruiMitit«   III  HihiT  wnf.U.  Iii<.  oitcmnl  o'cwi-H'O***?*^ 

lh»l  I'f  .III  A|>li.li.ilu.  f.rf  /r^tJtttni  ihcifCvlIlKlliC  J  »k*f*< 
•li'-kL'  Jl  till'  pl  iii-  wIk-i*'  llic         w»«  fucii'l.    ^om,i  >  *« 
ii'ti  >iii<r.il.i-iu  il*-  nt  H'ltii  friMi  hi'-l  lo  l»*t  m-\.'t  iiW^^' 
All  ii»i|-i>inr)l  luiiitiKU,    Il  n  line  (li:il  FrntiktA  hamiX" 
« ml*  rVIl  lit  wnliili^  fwri-itt*  <v|'|>»viiyin  ih»l  tl^KH**^' 

fii4n  hi»  }i-tti.f-»  till*  Mii-^       1JI  rvptcmUr  1753,  Jl 

tin*a  i.(  tin*  riti.i|^^-Aii  -.ifMilic  r»rn,  |>irtfi.^-lwi"nihit  ifi*-"* 

■II      (iliLiil  III  till)  i-itt.mitt-  |»>wir  r^^  [-.>tiii*t  hijl  Ml  Ji<^f ' 

.iM.<  K'  li  xi.c(i:iJ«  •<!  u-  |*.  iii;;  a  im  wM  nl  ■■tuiiJi»C-i>(  i** 
lilt'  liiiiMmc  .1  •Ili-Jttt  Ml  iHiy  milHir  I'tviinlri  *•  "tir-"- 
iLi'l"'  •Icctrhlhit!  fiLitu  iliit  i.|<avU  ifi  lilt  iCt'iuoL  N*"*  *' 
»'*iU-iii  thii  r><ihii<{[  Liti  |.iiiilv.i  ihi?  )j<nt.i  '^oomn  11  •  ■ 
••  hiiltriuii;;    Hii]|..iii  ttiii  U      wtnu  V  !•>•  il  i  JOil « i**!**** 

llml,  11  ilUi  1^1  W-  ^1  .inicli,  »n  .il  iiM  ni&U  fcr^tU 
".ilti.uiu4i "  tn  ihif  «tt4(C.     I'hi-.  allia.-riitn- w***^^ 
Kf.I  <I.  I*  |.i  «.i|i>lti«lt>tt  -  All»win»  (.11  iKk  iiiii#.e  thai  *■  fM** 
ktmi  *i)^|i  »•  CMlMlilllli-^  1  LJuiiiri^  si'4.4-  "iM  i»t  C.*ltl*^«'  " 

Il  iii.iiii-f  llut  v»>iiilh  I  lll  i  t»ii  iir.njtunilt]  I  1*  ucJici  t? 
wivt  (civil-  III  rt^htiiiii^  toil*  uiili   iniiir  luiltf  iittic<»« 
»li»-iil..ii- Mimk  II  i.  Sui  lair  I  I  *.rnlil       ilic  icnt^f^ 

ihi-  ii|>4  ii  iii-l  |i.>iu>.iia}>li  iiaim<r  m  »lii*Ji  he  etttftc**^  ** 
w^*  itl  till-  itMt  t  Jiii^iMii     ti;:!iinir};-r<Ml*.    He  >*y 
(  *iniL.<i..r>  f>w\itl«,il  liy  rti;;mixrm;;  ail  We  wft^i-*^" 


^rnwrn;;  -..  —   _  ,  ^ 

•<im-L,  l-iii  ^riitV  ill  Muh  a  kuthict  »•»  Im  jNvera  ifce 
.u»l  Ji.  litilvrilii'  lic.iiKj(  .iwli-.  h-irmW*  Tbrttis**** 
lilt;  »\>,>n\  III.  l-ii.h.    lie  .iilmit.  ihn  ht^  iuw!uiiit»  <«J* 

Willi  llli'  »Km  Ml  .Mti-iift4t4:*  ruiiLiai^  ihc  clic^:l» o(  lblf»|«^ 

l«ctii  iiiAilr  III  Iht  u»c  «f  thcc  iiinilocKin  Uci  ■  tk«  "WJ 


'1  -  - 


Digitize  )OgIe 


1 1 


NATURE 


ontloo  thiwcdi  •hill.'W  a-  i<»  \n<iv  U  the  Mm*".  UtAi 
(he  wwwr  Kc  hi-!  »early  all  ifcj*nJ  jujy.  (lie  n  mainui,;  icc 
Ainmn)  ih*^  la.jlti*;  <  *  o.Jiiiiin.ii  f.mti.  wh*ih  "ii  tin- 
Ult  o.ul.I  tc  »jl\t'lu>«  r        |vika  >afci v m  tb»:  •  "1>  fc"miiJf. 
k-liiK         |.fI^arr-  »ii  -r  .ti:*-!  iiKtu-.  ilmli.  arrl  :ij^amuly 
^aiit  r-l'it,  Imt  whixjli  aII  .lt^i^p|«llt^xl  J  It*  ilivr*..i.K  ill 

.1  mviiut  iiunr<cr,  iht:  *».lfliiin»  ltiiiii|>  lico-iiM  »«-iv  m|-iJ1) 
d^lacii..!,  e>i\:iu)lY  if  iStFC  »<-  ^  (if»h  Iflt-a-.  ituJ,  r.uhiii; 
rivmm  Uim  j-WUcJUW  invi.*M.-.  .in-liliiftfl  l'»  ilte  Jw 
^/llu-  Ukr.    This  ..fUTi   Wil   1"  A  *»:r>  BrtHxal   Itrt  wliull) 
«rr"»«.vitii  titlii'f  that  lfc<  i«  li.nl  'ttni. 

Thr  ■|Uk-4t(.<n  nwy  Ik.-  vciy  luiiitAlli  i»ui  ;  Wlial  ta*  all  thi> 
iK  dii  Mkth  '•  |-*:4.'ili»r      fciMn-  '  -'It  injf  li*!  ^ 

Til.  lufii;«lPl^  r.irliiulii- ire  ilu.IKi»^lt'l  1»  ibdl  nu:  Ml 

wftUifit;        av^cnu-t  tvo  unrrr'(iii:iiily  i*"  'n^^tUu  loim, 

I  l>clli:ve  tliMtllC  'unit  ■<»  tl-KT  pi-viiliAT  fc-i.  *J'  nolHU'l 

iiy  Ml.  Miinb.  ind  Iry  li.m  w  litu  ul  %q[vmn>o,  \\ 

u>uftlly  ocattol  in  wUi^nf  !•>  a  •tic|*«ni>«<lnll.  Mitl  ilul,  U>ur.ii<l> 
.■ItritiK  ktitl  I  iti  i,  (Ait.UK-  ih-;  i»cKt.Ut».  fi  ->f  »:iU?i  (i«tiu  lli^ 
ili.ivkif>c  -uif""-  ci-tuvri*  ilic  •ifj;mift  *i  ^*n— mil 

(oldn  -.lum  I  lie  fuc/il^  — ilHo  M-i;  U"!    lhi>  kc. 

«|ii;fi  fnaih  ill  u3>iol  n*jiy.  aiiumc.  ii<  ll  i^m^*  •'O  tlir  li&cs  ^ 
luktiltu  tinii:utc  t 

Ml*  Buc  tKv  loi*»fn  ti  iJiH  /mil  tiiiiR*  t.i  m-  "uiin  ^>iii  .lU- 
tin*.i  u}i;i*-  ibc  <t"l*inn«  vf  <tii>'  Iayi»  I-iiiii:  M-4iij|)  •k'.jibjtl 
fiom  '.ti»*«  vtntltiTit  jih  U-  iii^>»<iiiUiI  ^<>i  )i5  nlut  ]  l-.iu'  fxiiiul 
tu  liikc  iiU.c  in  •cbiHifrifis     I  <linll  jEittni|ii  vAjtliuii. 

In  1iuil>!jn4;  •rxu  It^n*  ilit  u  .»•'  itti-  ic  |iiiHit:.  t>->ciUi>il  i*>i 
t<tfcrti'«r.  u»  Ihi-  km  l  uvintrtiBir,  >ii>4,  i|if  >r«ti%  lu* 
W  |iMliV>l  »'t  Kfitil;  l'7  )li>-  (.'ivi-  ihr  «itsl  a«  It:  bii>l 
f»,f^»li  lu  wjIL  Miili'  III  0^1.11^  ID  n  ;  «*Li4k1ly, ilit:  u*|uiit»| 
<|f|il)i  >if  fri'tti  llhi-lii  t'l  •llilcLti  ilu>H*  lliu^l  III-  tjlc  liduatl*  Ik  (4  I 
■rf)«  iol  ik>;  viw«r  >ni<w*|ti(M  xiiit  of  wiii<t  If  llii*  !>  iii< 
i?ti>'iK*l  ilt.)>ili  i>i  f.ftirn  nHli-^i  111*  f>a'ii  ilit  n>»iilt 

ihritf  «^{^taiL  ^ii..ii>t"fTns  'Ik  *i  *n-m,  hI-h  ^.mn 

liUi.  W'uki  n»l  i-iIhm'.  Iaii  Ihi.i^  :ni>>  iliit>  hill  tu  ^iiii*  .il  f'  lii 
III  h«c  iikK'  fiicti.  uliit.1iiii-4il.|  ti  ii'Ui  lull  ImiMkh;  iiiilici*' v  > 
4ttrti'  nt-ifunr  Jill  Mvlli  iii|>f!ily  isii  iiii|«h>.iiiI  |*<iiiki  uintycM 
Atatbiii  iii>|Mr*iil<Ii, 

I'llCM-  lf|iAI,l(l  |.l>tt- <rf  Ut*  UMlUV<l  )•>  ^1*'  -*ilttU]t  lll.t>  |KH- 
•lUy  *w  till    •imtl  liiKlitx  14  I'lllt  M'lXUAtr  4hl  <ll*lUMi  -I|f'>W- 

•i>tmi>  |>il*'>l 'oc -tlo^  ill*  tiilui.  h(iii)(  f  Lw-Ki  -lit  ~«lii[>i  111 
t)iv  O'ltii  "I  riiiw  -  iit-itii  Ihi-ti  inlitliluiEify  i-*f  tin  ub  ill nin't  r, 
dltli'-^vtli  -<?iHi-iTOi'M-f'l  ill"'  ••ff  ii|-««  iliv  ''iKi. 
Till*  ^y<t  "f  "'IM  "  «Uh'<  Mt.  ^tiiuti.iiMiM  -t  tii  w. 

im-  lututnll)  »ii|)i«^r»  I"  I  <e  ' AuKJUt  llul  lhi  uu»  nt  ''|«-(W4Ui 
k^c    wi'  i  U'Is.<l  Bjt  fmiM  m»f  1^         ix-jIj  'iiUt«i*i 

Kc<niiit«il  F  •) 

111  jll  ^iil'-'  liil^  ilr.(llliil  •litiib  Ml  tin  XiLiu,  •-•(^'finlK  ulmi 
l>K^' .Ul  i  igli  l^tiiit- t*i  (kt  txi**nl  fivt,  i4iil  14  Oil'  tCtMlDil 

1*  cut  >m»)' ii)~  tlx  iliiv(ti|:  tik'ik  111  IIm  IiUhi      Iiik  |>tm.|ci  xr 
ilu*i.  4nii  utiiinul  •iiiitviiiiii:>  y  bm^  Ka)  titttU  .Ut«t>iiol 
Uic  iiiiiw  in  ««(r  tlirlkrol  |<tM( 

'Iluk  tU-.)  U'IiimU  m  ■iiiiiiliU  ^>  ^'iiiiiiiiv-l  wftli  itu  I  «||L  1^ 
-nuw.  iiiil  !•  xjiicvl)  •liMt  luii.li  Hli.«imii(;Ui|  witli  it  i  (  ut  «yi.M 

Sunicv|{iii  ff  the 'ii>n  nK-fe.,  ilif  iliui  a.  i  luy  (i  ki  |t 

^  «Mt  lif  *'')iii   •til  iK- 'iiil^iv,  «liibli  I  •>«^|ii  liii*  ■■•II. )• 
il<i«li  Ii»it*  al'isc  iM«i* ill  -i|  Im^Uiu  **)«Jm<1  u|i  U^m  Uli«  " 
til  llii.  t:tt>«3f  I  ,i>  Ml.  >|i\il1i  l<iB  t.  .  I  I  t*s;  :U  •;!-« 
4,  A'MiM.ii  <iiii<Ki|.,  Ki'n'int""t".  W,  I  .41^  |{  ^i; 

ri7  MsEf;ol«  P«<ilintf  on  CattrptlUrs 

\>     fItiK    to  rii||.)\u'-    tMi(4<     (11    IliC    aIuiVi     Mlli)t«1  ill 

Nati  Ki.  fur  N-MimUi  j^i,  (  1.;;  i..  (iir<.riii  Imu  t|,,,i 

tin:  linn:  1.4  ll»c  Uiiitt  tlj  .ili  t*liii|  laii  iii^llv  |<M.t>E!U  till  llu 
I.1IV.1  III  t.i|<)<|tf<ii'ii.  1  km-  l»«tl  I  lit  III  lit  lu)^:  tiiiii»i>iT«  fiMii 
^'iiitir  .1  ii>  ,iDt(  .VwrMi «r4  •  M/JAi,  il-i  fii.tii  i4lii|  ■(>.iu-<  iii<irt 
•(arinicly.  N'-i  i*  lU*  ilh  >  bl> -i* .  it- »|  IHputi  iluii  nifi  .u 
Ui*<<»(.iti.i.  I .  N.  I'm.  I. 

MJi  2>«iaU|i.w|t  Llltor,  [ni  i]  >.«l 

BiriJft'  NcM  Soup 

Isi  NatmI  ».f  )iil>  17  l.isl  U.J.  \xx,  |..  i**t  icvrlw.1, 

j|'|.i.ii.  fcn  «iiik  I'll     liHtK  Xc^*!  s.^|..  li4k;iiiisi1ii- 

u»tcnuni  il.iU  '•ih.          \d  till-  /.r/.  •  ^wn'i-  Mer-^  scio 

liBngic<  in  ctuwn*  Im.iu  tin-  x.L^  ami  n^jf.  '  Tli  ii  lll«  »>Vlltinb 
l)(  the  "/a'i  "  H>  tU  c^tiilviiii.  ul  lliv  fK'*:»  M  M  au>  4CCt- 
*  1fc«  luUi  atvMw  -I..  I  .  I. 


ili-filil  /4/j«  't.i.'ji«i4  t*  »lKiwn  (uiifccf  uD,  «)a  Brtekl  ituc  h 
vihit.ii  caimt:  il>e        uiU       any  rMe  Kivc  the  m\-hr^t\d 
IfHiv  iotf  tlut  III-  bflk  Icf^ie  liiin  i  ilUli  ikc  pradptl  Tr;  -  - 
1 1'  Mliuh  aat  r<  tiMt)      \\\<  liil«c  (uift»  im^ ^> ' 
tlic  (t-'iniilil'ii)  I  4vet."  ;^c. 

I  '.1,0  Itavt-  k..itcil  Li\c»  (fttm  which  luge  ^^imitir  -A  ■  .-• 
I*jj>'  nc'J*  »ti<  ctUcLlciL  I  viw  yUvy  nl  /*/i,  Wd,  ctt 
tuixicly,  n  .nc  of  rheii  iicii* '  llx  ni"-'i  /  rr--'  b»ii  * 
A  ">*i('.Li"  (t\'..Wi('Vii,  IJriyl,  ami  wcrr  nac*  .-t  li>  Or 
/•.v/ii.v  ./  .'4it'  .  ti  #1  .^.'A,ft*v}  i'Oyjt  kumu 
fat  l*ftiV  j«  17K1.  "vvi  <<i^  humtrcil  y<*n  «(•■'"  Tb  "akft 
jwi/*  "  .lie  •ii^'I'IhiI  eniiicly  I'Jf  ihc  ini|ji»Mlpl  ♦•I*"  U  f%r)w* 
intl  arc  llii-  hi»f  |.i<i<lu\-(il.'  I>»c»«  arc  inVrti,  Mil  wid  to  iks 
wticllt  in  iiUn.  '1  Ik  in  Kt  ihkIl-  I  y  ihr  Ini't*  »«  •uicJ 
THi'iU<*.  £;i.i>-v*,  &c.,  atiil  •■fun  Omw  ir»«t»  "I  llfirf,  btm-if 
tftiins  <:i|  i>it  Ui'h  i»)^>tiKe  '1Xo>eineM»'4 
iCvI'CmI  "jnjiity.  Ilicih.i  l  niM  i«  cuiiiixi-*!  uf  tviiarc*^ 
lUrKi-  kCiiKUti-J  I'CTilicf  in'l  I-'  llu-  r<t*»  •uSi  a  Itik 
lIiL^  iiu-  ;;.:n«r.ii;y  Itfl  fr-r  :lx  l*vl  m  Uwl  m.  m.1  airo«2i 
||^•iI^•>^-i  -It  ilw  en-l  "-f  Ha-  -^x-^m  U'  mimw!  '.Ik  brii't  '*« 
fir«h  z.-^t/t  '.m-»  afii  r  Ouif  |"»*i-r*  »«■  itaufld  ^y  >  jrf  - 
Antl  *iiMitl.itv  1  ity  rlic  I-itvlmj;  "  '••'a'*.  * 

A'l  lite  (!<.itu->— tlte  -wiM^tt*  ^<^.vX^JA/; -•bcirw  >»J 
|ir*liu«,  III  il  jiM  tin  •)r  I  *-  'k^uv,  ,mi  MuttMi  of  *:ii«*W 
t-  u-^tl  to  ViilMifv  iht  il  nco-  .ih>(  »iuitii»^i  iheni  U'tbr  t»ri*» 
■  if  kkI*  ki  tW  iTMi.U. -,f  lii.n,u  Int.  .»nilTcJvcT.  T^C?** 
Ii<'  ill  llii^  iJ.tTi         ill  ihr  i  JrJ  -Jil  llic  I  I'lUU  «»l  tlx/ifw 

t4  ihi  .»|f-j;iM-  il  lU  %  .till-  in  lU        "I  iIk  Cb»«. 

muni'Iy  •  "  fllng■.^l  ^i.mtJi**  **t%vn  :Dp:lbtr,  "trj  a  3» 
tfatlirrpl  liiiitt       Iimctl<4i*  t"ck  in  ti«  jietc  »UU? 

UiUi-lk  i\in-nliU',  S^i^itiiU-r  17  E  I  ■  UTiu 

/'///:  /'A'AI/A*  M/^Ji:/l>/AX  iVXFEKEXCe 
bclirir  1I1.11  ilic  uiuUhhIk  of  thia  Cunftwnf***" 
mil  wi  riMi.lKHl  tluxHitrnvv.  |nihtmcau«»* 
arc  |iffriimteil  »•>  «nc  the  nttitUi  HUtetnent  ofihe?e» 

ItUHthK 

ri  s  \t.  At  1 

TIm;  rrr^tkni  itf  lUt  Vtntcil  Suic*  «f  .XtwK*- ' 
piir^ainrc  I'f  .1  -it*"  .il  |nt'^<-iii*<ii  nf  Linigrt**, 
t  xltnili  il  i.«  tlM  4;..M-Tnnii.-ftt«  tif  .ill  ii-itii-ri'  Jif^rtt^ 
itli;i"ii»  II  tih  Im«  i»mi,  .111  'KviMiittii  tt»  '^<l  I*i«iy"*'^ 
tnvvi  Ikli-^.tu?  ftttni  ilm  Wi^iwO  J^Ulvi  m  iIk  >-'f'j* 
\\.t^hiir.;*itii  on  Otii>Jnf  1,  1SS4,  fi»r  ihi-  iiat?«»< 
t  u»<m.:.  .111. I,    |Mk-MViU-,  funis  *  iiicnili.iii  t'"^*' 

l«.'  tinit|ti\t<l  .%••    1  ttfttntMh  /I'f'i  I'f  |m|!.;:i!(,mIu  .i"'  * 
v4  Initp  rt>*-Li*ii)n;c  ttiTisiul^i^n  lli«*  ttiTlii.Ov*  I"''" 
XleiHli  tn  »  '.nffrunrr -1 .1  iH-MinWc  M  lliotiiw  "  ^- 
ilr»j>;ii.»Ui!  I  inij,  itfu  r  .  .mfiil  umI  |ulinu  dntur*^"' 
(xi't'^cl  iSr  ft^ljomn;,  i(-Mihiii'ir.!» .-  - 

I.  **  AVfi>;.       TU.ii  II  IS  iliv  •ifiiniiMt  i4iiii*  <■  '■'  ' 
ilut  il  >^  i|i-;tt.il*lc     .ii|tt|it  ,i  -umk  pr.mc 
iill  i\.ilMir<«.  In  |ilai('  1^  tltt-  iii,il|i|iln      of  inilai  r.--- 
«hit  h  iiitw.-  I'liM." 

Till"  ri  •* til ll Mill  Hl.l*  VMM^KttllMIrl^  .Mlt»|l(wt 

n.  IUm  ilitr  i.titf^ieflct  pf..[itt9C*  ij"  Jj" 

ikicTiikm  (o--m'^  tltttui^:!*  llu-  icniic  irf  die  to'w*'''^ 
mctit  .It  ilw  OliMt^  tiMry       (ifccnwich  M  tJw 
nicTiiMM  liir  hfii'^iiiifk  ' 
Tlic  jImisi  rciMtlin-wi  «r^»  jHl««t^i'd  b)  the  ♦•ll^"^ 

M»1C  .  - 
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VI  "  A'l  «r  /;yi/,  That  Ui*  C<nifcTPnte  cv|irc9**»  «h* 
hojif  ih.)i  .«•■  -ntin  .t^  m  ay  |t«dcti(.'>0ik'  ihe  .iMrnnnrnic-si 
.inJ  n-tuiii  .A  tt.iyx  mjM  Ik  ^tmn'^c)  <>i\-i^Mhcrc  it>  begin 

VII.  *•  A'.j  ii':v./,  TIu;  111*  Confcrenci-  cxprcisfi  thr 
lnt|«:  (li.il  the  K-cliiii  .iI  t1im1ii'»  i!c-r'.'iltJ      «'i;iil.ne  xni 

di\Kit#n  >if  4ni;ul.ir  V  lift  1  i*t  irini:  •lutl  \n  resumed, 
w  \>  l<>  |ifrni.-|  (Iw  r\tcf|r>-n  nr  lh:4  .<|iplicacinn  to  0)1 
r4?c-  -.h  '*lii<-h  II  |ireifnt«  tcjl  a'lunfj^e*," 
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Now.  bincc  in  IreUn*!  i^nr  ll*c  opiic  make*,  .m 
^iijjU-  of  rtrn  nc.ulv  45  slfifiK,  44"  3^  n.n.iT.il 
f;ico  *il  !)ic  rli/imht.Itctlf<in..iUlhal  fc^|uirt  il  \->  lo  i»btjiii  j 
ui  cirn  ( leiVTi):e-fil.i:c  nf  t!ir  -fut,  .i1>mH  j  mt  X  1  '  in. 
nid  iilnvrt  rmin  tlm  k,  Ura's  il  in  (i.»t{,  m  tiini  on" 
o' the  |iiC":f-  ittiini5  in  a  \>Unv  p\tM\r\  u*  it*  Mirtn'-t 
iWii>:h  an  Jinirle  «f  I  So  ffiiii  il*  p«itmii  ulirn  ImtUn 
nml  ttM  i  niciil  it  mi  ilic  ntlicr  m  iKl*  jW'kilHiti 

Then.  i»n  plu  mi;  thr  •  oiitt»in.it;.Ki  lu  j  (»»ibn«  •i|H'  for 
inM.iiKC.  U>.t»;;  ii  nn  the  cvc  kn-.  M  u  n\i>  rmr.*!*  m\h 
tlfl.lK^  jU6t  jl><\c  (1  tin;  -.ir»r>  nf  cllii>;»c>  will  Itr  n*ll 
vVitlnini  tiutti.  .  y.  ih.it  fmm  .<  iWtn'*'!'  Uiincr  with  a 
lic^il  t  j  uMt.  mi  r4rli*iiu»lc  IkM  hi  iIu-  lUmc,  iiiiiM  t<  W'Ol 
t'htn  Fik-T-  In  .1  ii.iprr  In  l.-itijilHtK  uliich  I 
iMir  it*u  Urn  .tt>3i-  t-i  x  -i^-lu  t.?i  ih  »hi  li  llw  occur 
nvAv  *rA  (orniof  tl«-»t'lu»it.wirc|)rctlic;«lffninthrrtrv  ; 
•»i  Omi  the  «.i»e  rc*ciul-ilt5  :>iit*e  t4  .imi 
lljiniltunX  rniiKJil  rcfrjiliiih 

A  pHir  **(  ii1;iicii  with  uirliiT^  making'  .111  aiivl**  <*f  70 
fflff  miw  Hiilt  tlicnphi'  .t\i9  vlinu  tlii'^r-  cDiiMCh :  nnd 
pcrfl.lp^  ni'trc  inslriicti\cK\  Kin>'r  Miih  ^luli  plutci  tt  i« 
t.i»)  ciitfAic  lUc  irt'iiftn  »tf  the  l^iitfU  rn  Mk*  C'i,iU'»f<iVP 
ttf  portion*  nf  till'  i:imil.ir  i-«itUfi>iiviii«  U»tu|.  nf  lii|[h  order 
whit  h  ?<unntiotl  the  n(«if        in  caih  pl.iie. 

Thoic  s\t>ikh.i«c  n  piiT  *<r  >.i\,Mt  n  pl.iit^  iiMHimcd 
IhM  nHc  r.tn  T«ii.itv  niff  ttir  ntlwr,  vt.D  lind  il  mint  Mi]<-r 
r*«itig  .lud  in*trn<  :ivt  I"  uatrh  mn>'i'n>'  lifnm-*!!*  ti;^lil '  t^" 
t  liaiiiic^  III  ^'-111  ;iiid  « lMr.H  M  r  nf  llw  iiilcrfcinii  c  LLmtl- 
it«  thr  .uimiith  *>i  'tnr  of  llic  pl.ttf->  i-*  :;r.tiliL>IH  tilu-rt**! 

Ktan  CoUcy«  H,  U.  \l 


br;ikr,  noi  li.(\in$  any  icrinci^  <:>in««qi»eT«:c%  hii 

Take  fnr  m»i.inrr  iUe  irtiirnt  6<-nt  ih  tlie  \\  jSU>^ 
Cuni|».in».  IliK  tlic  \Vc^tln^hl^'Jle  auKitnatii.  «>J 
tliirts -^c^f  II  turn  -  fm  -t  i|iitr.A]<r  i4  \?4.VM"f 
fur  ncry  to.iiH  imlcs  whde  the  MKiUiid  aEXocr. 
<..K*»»in  Ii.i>  itv  f.rlurci  rrpf»rtcd  fir  a  n'l'fjp-  * 
?.245.)T3»  i^<^v  !^:4..yjJ  milf*  run  'i 

ilic  ntlwT  h.md  wc  have  thr  l^iirutim,  Etritjhtc^,  *4 
South  ^■.v^^^  K.idiA.-i>  u*it?);  the  We«inj;hiwv!  juikus: 
1*0  tlw  iih^tk  of  il^rii  traitu;  il*ty  rc|»"'t  «\«ii:T-*t' 
f  itluri:?  fnr  a  milvafrr  nf  3,1 22,$ to,  or  one  Ckuk  fm  rr 
47.icr*>  ihiilo  tnit 

diM.iUI  thi*  \Vrt;iij;l>tKi*<  ititom.HK  rn  tr-' 
t:tnr-^  .i^  in.iin  iniU-«  per  faihirt-  od  the  llri^jhUin  Mk  tir 
the  Midliind  1  TIm-  tcamn  1*  not  fir  to  -h'!* 
]tru;htnik  hne  tlir  \\  r<tiint;lMiu-*r  anltiiivitu  it  |itrfc< 
|t«iki'i)  .iftcr.  and  kcju  in  X^mA  rriiatr.  wKilc  -t 
Mtdl.itid  II  li.io  li>  stand  luik  anti  >:ivt  i'  ^ 
>.ti  umii  aiitiiitiatir,  thr  ^'ntit|Mny'<i  brake 

Thr  aiitoni.iCir  varunni  lirake  in  in*  oa  the  Mdlit^ 
K.ii|n..<k  h.io,  a*  It"  name  imjilir*.  the  iir<-<»iitT 
.itini'<|<li<*tc  n|i|«^i-i tl  t<>  a  ji.iiti.il  viruitrt  foTiiiTV  ' 


COXT/Xi/i^t'S  ACTOMATh'  ttKAKflS 

TIti:  rctiifiM  of  thi:  |j,iilwav  iH  |i  iiiiiti-nr  of  ih<  W-^wA 
t4  I  r.iilr  xtM-  .(^  ;ii)  r\i  1  Hriti  iiiilck  tn  thr  di-fi  :.l> 
in  the  iiMn.(|,xjiHiii  u««rkiit^'  o(  tlw  riiUay  i>tli-iii  in 
lliin  iiMinlri ,  ihc  ilrfcrt*  N  m;;  Ik.iujjlii  in  Imlil  d  'lin^; 
llw  io>cs£i>;-itti»nv  of  the  tril  l. tl  i.a>^u.ih;t«  and  dt>.i«tniuk. 
iKTidcnls  «hrrh  take  i>1.kc,  Jitiil  tn>iit>r(«l  into  In  :hc 
cxiJerienrid  iii-(»ei.iori  i»f  ili*-  i;<uid  nf  Trade. 

It  iscvulrm  iliat  lu  far  ihf  >;rc  irrr  niiinl<-r  an  o!*  »l<. 
ftrnn  t<»  liAicbit>n  r.iiiM-il  In  ihc  trains  iMt  Itin^  liiif^t 
inth  a  riatU  pxHl  trtkf,  aiot  in  mn-rtpiinri-  Uaiu 
iiiuhir  ti«  Mop  t|iiJiLI>  m  rase^  of  einrr|:t-i>i \.  Shik 
c\rn  have  bhcn  t  anscd  lU.  Itr  »k*'  iiMlf  fading;  ;.-n 
(•n  '  Hheti  tei(tiired.  raii'.vd  nlln-r  by  -*kim-  ileft  M  in  ili»- 
W.ikr  inechaiit«4n,  ni  the  dc^i^'n  of  ihi*  biake  it-elf  lt.iv 
Ik*«  had.  j;iviiii2  ihr  eiijjitie  ilnu  r  n  f.ilye  •uns*  i»f  vt  uiit)  , 
nnd  lendm^  the  train  mth  li«  luiii};  kiail  intnitniiri«-.Kirx 
diinj^er 

It  \^  a  |Htr  Ihe  T.td«.iy  roii>[ciiii("*  i|o  ni«:  ^kiv  iu*it< 
.Utrntiiw)  I',  the  «wi-ht>>.f,  (aid  doiin  )n-  \\ve  Ibiaid  ..f 
Tra  ic  w  ill  Teii:iid  CMitinu-.u-i  lii.iU-.  sUIin;;  the 
tiM.ilit)e>  ilir  br  ikc  nii^hl  li»  fnr  11  Nriidvin  the 

fliurxl  di<^  n>>t  ^^i^h  tl^*  aiU*]itinu  •>(  itnr  |i.titi4  uLit 
palcnU'f  -  bra'sf,  Uu  A  Iwake  whith  iiKhiiU'o  tn  tht 
ttjllrk.1  eticnt  the  roniUtiiMis  Unl  ihnin.  It  vo  hapjH  n- 
that  iIh  W't'itiivhiMi'ie  autntnatu'  Ixi.ike  .iti^wrrt  thr  mmi- 
diiinn«  l>ciicr  Ihoj  Jiny  olbrr.  and  thi-refnri'  the  Ilnanj  (» 
aniinu^  lu  »«■  It  in  i^inrr-il  ii-e.  not  be^-aiiM;  an  cx- 
iti^pei-tnr  i4  the  llnard  h.ipjirnv  tn  be  the  •  haimtin  .if  rl.r 
Fnt!h<Ji  Wr^iti  ^lhi*i?e  Hukc  rofn|iLtny,  ih  the  WKtetaTV 
<if  nnr  I  c\^'li\li  iailn.»j  seciM-»  to  im.i>;ine.  W  bnanvr  it 
IS  ihe  W-ii  brake 

In  .m  t-\tr.iii  from  the  |in.ird  nf  I'r.idc  rclntii  mi 
ciKitinu.Ki*  bia*;e-  f".f  lIic  half  \cai  etuhnt;  jiine  vs, 
buUi'.htd  b>  the  Vanillin  lli.ike  Vo4U)jaiiy,  vte  rind  ilie 
\Vc)tint;lui.i.e  ^nlont.itie  crcihtcd  »nlli  y'/^  fault*  frw  a 
iniUM;;<  nf  I  j,ir^i,447_ 

We  tttjfvk  It  m.iy  be  truly  sXMvA  that  the  We%tin)ch<MiH- 
aulonutir  h.-i%  luit  tuid  fair  pU;  uiih  Ntine  of  (he  Ctnii 
pjnirj  havinj;  u  tiaruiUy  tn  n«c*.  it*  faibire*  haiin;;  been 
rarrfully  repnrted,  while  any  fad^tte  of  llterrown  speiul 


lU-  \a<  ihnii  Uin;:  rtraird  In  nvrin*  of  « t!**" 
••fl  the  rniiinc.  i-ni;nci  teil  tl.  »:»'ei\  ichicic  irtiwi"" 
nirjii.  .4  a  tnnlinutKi-*  I'lpe.  Iiavini*  iWvilJc  I"!**'**' 
nwipliiij;.  Im  lucrn  thr  vchbitc?.    T'Hn.iiniain  ibe 
tbrnii;^hinit  ih-  ti.iin  4i:ain«t  traka)^,  there  »  *  '*^* 
e|ii  I'-r  •  •vitimialty  in  n»c  ("i  the  entwine.  . 

L'inipleil  tn  ilic  ioniinxiiMH  |Mpc  on  each  vchick  « 
aniniiiatii-  brak**  ■  yhiuler  iind  re*ervmr  F<"ihi' 
MidLifid  aiitniiulie  br.ike,  the  |K»ton  belf>i;  ron*e<"^j| 
inran*  i-f  kier-'  and  tiwl"»  tn  the  hr  ike  hli<cki    Iht ' 
Iratiirn  tiite'i'  ii  (;<mi(|  hie.i  of  the  general 
Ilif  bf.iVe  1:5  hndcr  and  11*  cniincvlions  ihe  arrjnS^'^ 
Iwirti:  I*  fMlhw-:  — The  br.tke-ivhiidrr  n  i-^  pla-rtl  'C?^ 
ll»e  i«-»crvnir  i,  the  \  vhorkit^j;  iir-i^hi  a 

lAhiidcr:  ilirpiMon  nnl  |x»*.»tn4;lhn(Ui;h  lheb»iUoin« 
oIiikU'I  liy  ineanH  of  .1  pUnd.  V .  ha\i«i;  *  ilcMl'lf  f*^^,* 
rini.;.  10  arraii-^ii)  ihal  nhc"  the  pt<t*in  is  at  the 
the  . » biuK-r  It  enme>  in  ronl.irt  with  ihc  I"*^"**^^. 
I  ninktn;^  .m  aM  li;;hl  joint  ;  but  when  the  jn*^*  ""J*^ 
uim-itdt.  Irailni;  tite  iiaik<»>;  niig,  air  is  1 
ihriNiicti  tin  Kland  inti*  the  Uiwer  |«rt  of  the  '"^■^^pj 
dcr.    The  coiilinu<ni9  pipe  >  is  (r>»nne<ted  bj  the 


So 
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«i«ay«  be  abont  1$  lbs.  above  that  in  the 
the  brakes  ate  being;  released  by 
the  pTe*«ciTT  in  rite  rram-pipe  direct  from  the 
iwerrotr.  the  trrp?*  v:-i  .e»  an  eenain  to  act,  on 
of  tbe  extra  15  lb'  pre«»rc  in  the  train-pipe 
ab0«e  tbe  ptnaure  in  the  imail  reseri.iirs 

Ob  aMving  the  handle  <:>f  tivc  driver's  vahe  ftuther  in 
tbe  lanic  ditectioa,  or  imo  the  pmition  for  applying  the 
bnlm^  an  eoaiwcii«n  between  the  main  reaervoir  and 
the  iraiii^iie  it  cot  «ir,  at  the  same  time  that  the  train- 
pipe  is  ya>  m  <-oniiectioa  with  the  atmospbetctbivogfa  an 
tiSmmt,  p<in  :  by  tfiis  immi«  t)ie  pre^suivin  the  tniii- 
pipe  can  be  redueed  Vat  nv  degree  to  applr  the  btalce: 
An  bndce-ryilnder*  on  vehicles  are  fitted  with  a  idease- 
valve.  sf)  that,  ^houM  th<:  brake  be  api)li«!  when  the 
erijfine  i:^  not  attached,  the  :i;r  can  be  discharged  from 
the  brakc-rylinder,  through  tiie  release-valve»  b}'  pulling 
Pi  wire  attarhed  to  the  vaUc. 

All  vehicle*  no*'.  ii"cii  .<  'i.  •'  ■  brake  have  cO' V'.  i\\ 
e.irh  end  of  the  tr;fin  jn  [ir,  >  .L  it,  should  any  t  liangc 
have  to  be  made  m  thf;  mm.  tiie  coupling  or  uncoupling 
of  vehicle*  \%  en^ilv  ;ir  1  omnli^hed  without  the  brake 
.TiitO!Ti.it;r,illv  :i[i[j1'>  in;^'  i'-«-lf 

I'  ci^i  to  -ff  (hit  tlll^  liTjkc  13  automatic  in  its 
.r  r  .»n.  f.ir  >  lift  ilif;  train-i'i(.e  or  flexible  couplin^;s  l>c 
1-  I'ln^il  Iv.  '  tJefit,  or  the  tram  part  into  two  or  more 
Y  .t:;  iri  .  -Ik  comprised  air  uil!  escape  from  the  train- 
pijic,  and  the  l>ralce  will  apply  i;-t-lf  In  all  jjiiards"  vans 
IS  placed  a  cock  in  connection  \«ith  the  'run  pipe,  so  that, 
-hotild  the  guard  observe  wrong  with  the  train, 

<ir  rrceivc  a  sijjnal  from  a  ji  i'-scngcr,  he  can  tnstanta- 
neriMsly  apply  the  bmke  liy  openmj,'  the  cock  and 
disrharcing  the  air  from  the  train-pi|)e. 

ITie  Wcstinghrniie  automatic  brake  is  atjpresent  the 
only  one  which  realty  includes  all  the  qualities  in  the 
ttoard  of  Trade  requirements  for  cotlttRUoaa  brakes,  and 
periupi  it  will  not  lie  out  of  pUtre  to  state  the  require- 
mciMa  of  the  Uoard  of  Trade. 

(1)  The  brakes  to  be  effic  ient  m  stopping  trams,  in stan- 
taneom  in  their  action,  capable  of  beinf  applied  withoat 
dMIctilty  by  engineKlrivera  and  guards. 

(3)  la  cases  of  aceideti^  to  be  instantaaeoas^  sdf* 
acting. 

(3)  tile  brakes  to  be  put  on  and  taken  off  («rith  fadliiy) 
on  tne  engine  and  every  vehicle  of  a  train. 

The  hrake<i  to  be  used  in  daily  tworking. 

(5;  The  material  employed  tobe  of  a  durabiechanicter, 
!H>  as  to  be  easily  maintained  and  kept  in  onler. 

On  looking  through  the  I'.onrd  of  Trade  returns  or> 
continuous  brakes  for  the  six  months  cntlinj;  June  30,  one 
•.eei  that  over  two-thirds  of  the  failures  of  the  Wcsting- 

liii'i-c  .ii;1i>n\iitn  .irr'   li  it  t  jnpc-  .ilunc,  .md 

J  In.' not  riiliirc^  <if  tl.w  Ur.^kt  ai<~l!'.  liiit  i)(  f;i'jl;\' 
insp  tiiin  .ii'<l  1)1(1  iiiiitf-rial.  \Vc  wouM  hkc  \^^  lii  ir  nf 
ei{-.<  rironii^  Ix-inj,  lu.itlf  witlin  stronger  and  more  dur,thle 
i'i;it<  r I  il. -^-1  IS  In  resist  the  ctt-sTructive  action  of  rlu- ml 
.m<l  'iHiiw.  of  i\hirh  siirh  a  hinjc  quantity  is  used  on 
Mil»  \'  -  (  ..■li.l  !h;-  iiT,|.r.'- '  ;iictu  be  elTected,  we  are 
ron\iiH<"il  ilir  I i  i  11 1  Si  r  I .r  uutf «  run  per  failure  would  im- 
medi.iicK  ••■\-\\\  im  i'  i--<\  lc,-i\iiik.'  the  .1  n'Minatic  vacuum 
brake  far  Ijcinnd.  *>t  <.iilurc>.  of  the  inplc-  valve  to  act 
we  lind  fifteen  reports,  causin„'  ve!^  trjlmi:  ilr!  iv  tu  the 
tram*.  The  air-pump  is  rejKirted  witti  eleven  failures,  and 
the  driver's  bralce  valve  has  no  failures  recorded  ag.iinst 
it  When  wecoiwider  the  enoniu-iis  mileage  of  15,501,447 
miles  run  by  trains  fitted  "  ith  the  Westinghouse  aut<f 
nmtic  for  the  siv  months  ending  June  30,  wc  cannot  help 
facing  aatoniitlied  at  the  freedom  from  failure  of  thedii- 
ferent  parts,  smd  the  general  efTu  ient^  of  the  apparatus. 
Murh  has  iKen  written  about  the  failure  <if  the 
Je  vacnum  brake  in  the  Penistone  accident  on  the 
icheMer,  Sheffield,  and  Lincolnshire  Railway,  the 
aster  bring  attributed  by  some  to  the  brake  failure 
ne.    Certainly,  1m4  the  train  been  fitted  with  the 


Westinghouse  automatic,  the  brake  power  ca  ct^ 
vehicle  w-ould  hive  remained  intact,  00  tnalterlis*«n- 
coupiings  broke  :  but  at  the  same  time  the  Hkx  sttms 
havre  been  overlooked  that  the  train  had 
v<ray  to  nin  on,  since  the  engine  broke  tjp  the  rhxr*  ^ 
advanced,  and  the  question  remains.  How  wncW  • 
train  have  been  affected,  havnng  nearly  all  the  wbr 
locked  by  the  brake,  and  rtinning  over  sleeper*  aiT> 
Perfaaps  the  train  would  not  have  tiavc&ed  to  ^  bsr- 
going  over  die  embankment ;  bat  «c  dhink  dw  dmor 
wobM  have  been  equally  serioa%  each  sdnde  tawi 
detached  by  the  sadden  applHastieii  of  the  knikt* 
couplings  breaking  on  acconat  of  die  rialeat  job : 
passing  over  the  sleepers,  the  cnrre  tending  teWMtt 
vehirles  wer  the  embankment.    As  an  etwuplf  of* 
life-siiving  qualities  of  an  automatic  brake  in  rnvsir. 
we  think  the  Penistooe  disaster  would  have  bees  a  te 
specimen. 

ITie  <(iif-T'iiiri  iif  automatic  TV  I'/f  simple  bfak«.'.' 
jjrcssuii;  m:i(1  \  .k  ,iuni,  is  llo»  faiily  betort  the  publ:^. - 
the  policj  ot  tiif  1!  >:ir(l  f.f  Intdc  seems  mote  appaw'f' 
day.    It  vtould  not      \>isc  on  their  part  to  enfcTrt  : 
adoption  of  anv  p.ir-u  i.;l.ir  jjatc  ir  I  r.ikc-.  for  j  bctltr 
may  any  day  be  Jisrox  crid.  tv.u  the  Kr.  ird  maT  •  ' 
insist  that  their  conditio!i>  o  to  thi  ijn.ilitirs  of  anyVu 
adopted  by  any  Company  should  be  complied  witk.-- 
if  necessary,  enfinced  by  Act  of  Parliament 
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THE  GALVANOMETER  OF  D*AXSO»rM. 
AND  DEPMEZ 

AN  ' MI  I  KRS  of  innimierable  kinds  it>' 
'  and  each  form  has  some  special  merit  «h  rh  r?-; 
it  usefill  fi»r  certain  restricted  services.     1  hi  >H  a" 
instrument  of  Nobili  is  still  preferred  by  matir 
more  modem  mirror  galvanometer  of  Sir  W.  TVr^- 
becatise  it  requires  no  lampy  and  can  be  used 
darkening  the  room.    The  tangent  galvanotnetr  - 
holds  its  own  in  the  testtiw-room  for  simpte  tctt^;*^ 
the  lineman's  detector  is  still  Indispensabtton  the*-' 
of  its  portability.  For  coromerdal  purposes,  whrrr  ~' 
currents  and  steady  potenthds  have  to  be  nc*^^^ 
newer  ampere-meters  and  vo1t*tnetcrs  have  displacw*^ 
older  forms  of  instniment    But  still  there  t»fl«'' 
galv  momeier  of  univ  ersal  adaptability,  even  the  Si«f 
"  universal  "  galvanometer  l)eing  too  clumsy  to  >n«*' 
general  favour. 

For  the  purposes  of  the  priv.ite  lalioratory  a 
meter  is  dcsiixd  which  shall  be  sensitive,  yet  afCJ' 
its  indications,  C3p.iblc  of  lieing  used  for  mcasunr;: 
rrnf^  ipf  ,ill  kinds,  weak  and  strong,  and  of  mn- 
ilM*crciif:es  of  potential  from  the  thousandth  of  1 ' 
.1  111  nis.ind  volts.    It  nii-ht  to  be  capable  of  he  n;  ' 
in  hro.id  tiavlii'ht  :  of  buinL'  rapifUv  re;id  otf;  and  ■ 
rdso  t'l  lif  ni<lrpcn<!'-nt  of  r\t<-i:l.il  livupi'lu  dlSIu'^"-' 
I'lic  annoyances  which  .iri'-c  from  the  last  t»ri> 
when  working  with  sr  tisiio.  e  i;.iU'.innincters  are 
vkell  knov»n.    The  needle  of  the  instrument  once  i^-' 
continues  to  oscillate  perhaps  for  h.ilf  a  minute.  \< 
longer,  causing  vexatious  delays,  and  when  |>erhil> 
settled  down  at  last  to  zero,  some  person  in  the  n*^' 
mot-es  a  piece  of  inm-  1  [i^  ^  '"r,  a  penknife,  or 
magnetic  object — ca.i-m-  :1  i-  lero  of  the  instniir 
change.    An  aperiodic  dead-beat  instrument,  n.  t ' 
to  e.xtcmal  magnetic  forces,  would  be  n  boon  nid'^ 

Agalvanometei  which,  without  being  absolutch t<^^ 
goes  very  near  to  fulfilling  these  desirable  condo"^'. 
lately  been  put  iiUo  the  hands  of  electricians  by  " 
pcntier,  of  l»atis,  socoessor  to  the  well-known  K,  t,. 
It  is  the  invention  of  M.  Marod  Depret  as  nvidiw^*, 
improved  by  iJr.  d'Arsonval.   The  many  nm-H  fcj^ 
which  it  presej*t*  would  of  themseU'es  justify  tts* 
tion  in  the  p-ircs  of  NaTURK:  and  the  general  «*^' 
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(•f  Its  performance,  of  which  the  writer  of  these  lines  can 
personally  testify,  is  already  widely  acknowledged. 

The  main  peculiarity  of  the  new  instrument  lies  in  the 
fact  that,  whereas  in  almost  all  galvanometers  there  is  a 
fixed  coil  and  a  movable  magnetic  needle,  in  this  gal- 
vanometer the  coil  is  movable  and  the  magnet— no 
longer  a  mere  needle  but  a  substantial  compound  horse- 
shoe of  steel— is  fixed.  Fig.  I  represents  the  instrument 
itself.  The  steel  magnet,  made  of  three  thin  horse-shoes 
each  magnetised  as  strongly  as  possible,  is  firmly  fixed 
to  a  metal  base,  with  its  poles  upwards.  Between  the 
poles  bangs  the  coil,  rectangular  in  form  and  extremely 
light,  held  in  its  place  by  a  thin  silver  wire  above  and 
another  thm  silver  wire  below.  This  coil  is  made  by 
winding  on  a  rectangular  core,  which,  after  the  strands 
have  been  cemented  and  bound  together,  is  removed, 
leaving  the  wire  only.  It  weighs  only  a  few  grains. 
To  remforce  the  magnetic  field  a  small  cylinder  of  soft 
iron,  small  enough  to  lie  in  the  hollow  of  the  suspended 
rectangular  coil  without  touching  it,  is  placed  between 
the  poles  and  is  rigidly  supported  from  behind.  The  coil 
IS  then  free  to  turn  in  the  very  narrow  space  between  the 


I  1 


■on  cwtc  and  the  external  inagnet-polcs ;  and  it  need 
ardly  2>c  added  that  this  contrivance  produces  a  very 
iiensc  magnetic  field.    The  current  is  led  in  by  one  of 
ic  silver  suspension-wires,  and  leaves  the  coil  by  the 
ihcr.     So  far  the  arningcmcnt  precisely  re.sembles  that 
loptcd  in  the  well-known  "  siphon-recorder  "  of  .Sir  W. 
linmsnn,  invented  twenty  years  ago  for  the  purpose  of 
iblc-signalling.  A  small  mirror  of  I  rnetie  focus  is  affixed 
the  suspended  coil  ;  a  brass  spring  at  the  bottom  keeps 
e  suspending  wires  adeciuatcly  stretched  ;  and  a  screw- 
•aii  at  the  top  of  the  instrument  serves  both  to  regulate 
e  tension  in  the  wires  and  to  let  the  coil  down,  to  a 
(ftiiion  of  rest  on  the  central  iron  cylinder,  whenever  the 
Jvanomcter  is  to  be  dismounted  for  removal  to  a  distant 
ice.     The  resistance  of  the  coil  is  about  150  ohms  in 
e  ordinary  pattern  of  instrument.    As  there  is  no  sus- 
nded  needle,  no  external  magnetic  forces  affect  the  zero 
the  instrument  ;  and,  since  the  position  of  the  coil  is 
teruuncd  solely  by  the  elasticity  of  the  suspending  wires 
d  the  magnetic  action  of  the  fixcti  magnet  on  the  current 
the  coil,  it  can  be  used  in  any  position,  and  is  inde- 
ndcnl  of  the  earth's  magnetic  field.    It  can  even  be 


placed  quite  near  to  a  dynamo-machine.  The  intensity 
of  the  magnetic  field  in  which  the  coil  is  situated  is  such 
that  whenever  the  galvanometer-circuit  is  closed  -  even 
through  a  considcniblc  resistance— the  motion  of  the 
needle  is  de.id-beat.  It  takes  less  than  oiu  second  to 
come  to  rest  at  its  final  position  of  deflection,  and  when 
it  returns  to  zero  it  does  so  with  the  most  complete 
absence  of  oscillations.  The  spot  of  light  on  the  scale 
never  oscillates  so  much  as  I  millimetre  over  the  zero 
on  releasing  the  galvanometer-key. 

The  optical  arrangements  adopted  by  M.  Carpentier 
are  shown  in  Fig.  2.    The  instrument  is  set  with  its  three 
levelling  screws  in  three  V'-groovcs  in  a  convenient  bed- 
plate. Opposite  it  is  set  a  semi-transparent  sc.ile  of  cellu- 
I  loid,  JO  centimetres  in  length,  graduated  in  millimetres. 
'  The  light  is  provided  by  a  single  wax  candle  held  in  a 
'  holder  like  a  carriage-candle,  which  also  carries  a  para- 
boloidal  mirror  back.    This  candle  is  set  so  that  its  light 
falls  upon  a  small  adjustable  plane  mirror  fixed  to  the 
back  of  the  scale.    This  mirror  reflects  the  ray  upon  the 
small  mirror  of  the  galvanometer,  but  as  it  passes  be- 
neath the  scale  it  traverses  a  square  a|>crturc  across 
which  a  thin  wire  is  stretched  vertically.    To  see  the 
spot  of  light  the  observer  stations  hintself  in  front  of 
the  scale,  so  as  to  see  the  light  coming  through  the  strip 


Fie.  i. 


of  celluloid.  He  sees  a  bright  patch  about  1  inch  square 
having  a  single  sharply-dellned  black  line — the  im.igc  ol  the 
aforesaid  wire— down  its  midillc.  This  i)atcli  of  light  and 
the  central  line  are  perfectly  visible  in  broad  daylight,  but 
cannot  be  well  seen  by  more  than  one  observer  at  one 
time.  1  he  adjustment  of  t!ic  lamp  and  scale  is  a  simple 
matter ;  and  light  from  any  l.imp  in  the  room— an  overhead 
gas-light  for  example— ma\  be  used  instead  by  turning  the 
adjustable  mirror  to  the  pr.-per  angle. 

When  set  up  without  any  shunt,  this  galvanometer  will 
show  a  deflection  of  i  millimetre  on  the  scale  for  about 
1/100,000,000  of  an  amiR'rc  of  current  :  but  the  sensitive- 
ness differs  in  different  instruments  with  the  construction 
of  the  coil,  the  stiffness  of  the  suspension,  and  the  power 
of  the  magnets.  Two  instances  of  its  application  may  be 
given. 

The  instrument  can  be  applied  as  a  voll-inetcr  to  measure 
the  electromotive  forces  of  oells  in  the  manner  indicated 
in  Fig.3.  An  ordinary  reversing-key,  k,  is  connected  to  the 
galvanometer,  and  aii  adjustable  resistance  (a  NVheatsione 
rheostat  with  a  thin  wire  h  iving  a  range  from  i  to  200 
ohms  is  convenient)  is  interposed  as  a  shunt,  s.  To  cali- 
brate the  instrument  a  standard  Daniell  cell  (E.M.F. 
=  107  volt)  is  placed  at  B  in  circuit  with  a  resistance  box. 
A  resistance  of  10,000  ohms  is  unplugged  and  a  reading 
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is  taken  of  the  galvanometer,  first  to  left,  then  to  right, 
and  the  shunt-resistance  is  then  adjusted  until  the  scale 
reading  is  53i  millimetres  on  cither  side  of  zero,  making 
a  total  of  107  millimetres.  We  then  know  that  a  deflection 
iif  I  inilliinctrc  right  or  left  will  be  produced  bv  an  electro- 
motive force  of  1/200  of  a  volt.  The  cell  whose  elec'.romotive 
force  is  to  be  tested  is  then  substituted  at  n  in  place  of 
the  standard  cell,  and  readings  taken  right  and  left ;  these 
are  added,  and  divided  by  100,  giving  the  IC.Nt.F.  of  the 
cell  directly  in  volts. 

To  measure  currents  the  same  calibration  is  made  with 
a  standard  cell.  In  the  circuit  of  the  current  to  be  mea- 
sured is  interposed  a  wire  of  some  small  but  accurately- 
known  resistance — for  example,  a  standard  i  ohm,  or,  for 
stronger  currents,  a  standard  wire  of  01  ohm.  The 
two  extremities  of  this  coil  are  then  connected  to  the 
key  (Fig.  3),  the  10,000-ohm  coil  being  interposed  as 
before.  If  the  current  to  be  measured  is  I  ampere,  it 
will,  in  passing  through  the  standard  1  ohm,  produc 


Fig.  3. 


between  its  ends  a  difference  of  i>otcntiaI  of  i  \oh,  and 
this  difference  of  potential  will,  when  readings  are  taken 
right  and  left,  give  a  total  dctlection  of  100  millimetres  to 
correspond  to  I  ampere  of  current.  It  is  not  difficult  to 
modify  the  arrangements  so  that  the  galvanometer  may 
measure,  on  the  one  hand,  millionihs  of  an  ampere,  and 
thousands  of  amperes  on  the  other.  We  have  found  the 
instrument  specially  valuable  for  indicating  rapid  fluctua- 
tions of  current  in  experiments  on  the  induction  of  currents 
in  annature  coils  when  moved  in  a  in.ignetic  field.  Its 
complete  apcriodicity  and  the  very  small  inertia,  lx)th 
mechanical  and  electrical,  of  its  coil,  render  it  most  valu- 
able for  such  work.  The  only  defect -and  that  not  a 
terivus  one — obscrveil  in  three  month'?,  of  use,  is  a  slight 
>u'>-perTrtanent  torsion  on  the  susjicnding  wires  after 
uk;rg  a  large  deflection  ;  but  the  method  of  taking  double 
reading*,  first  to  nght,  then  to  left,  eliminates  any  error 
that  nugbt  anse  from  this  cause. 


THE  HASA/.TF/EU)S  OF  XKIV  MEXICO 

GyjiLOCil^'lS  interested  in  the  history  of  the  younger 
liM-ftorfit,  by  which  such  vast  areas  both  m  the 
OUi  WVJd  and  m  the  New  have  been  deluged,  will  be 
'iad  Ui  k'.'/«  ^^i-^  Dutton,  of  the  L  iuted  States 

'>4'»Laj  .'»jrvt)f  »''<^  *  careful  study  of  the  modern 
J^f'^/r  t^nrr-'ftntrii  <A  the  Sandwich  Island*,  lus  under- 
taken'tb«  jr.ve>ligat.<,.i  of  the  bas.ilt-tcrntory  lying  m 


New  Mexico,  to  the  cast  and  south  of  the  am  aktidi  • 
fully  described  by  him  in  his  Monographs  on  tbt  I  t- 
plateaux  and  the  Canon  country.     It  wis  orifisil 
intended  that  he  should  have  charge  of  the  $unrc;a(u 
Cascade  Range.    This  arrangement  was  changed  \\  k 
beginning  of  this  last  season.    The  Cascade  gioaad 't 
intrusted  to  his  able  assistant,  Mr.  Dillcr,  »hik  u 
Dutton  himself  struck  southward  for  a  rtgion  .n  V 
Mexico,  which  he  had  long  wished  to  study,  from  ? 
light  which  he  believed  it  would  throw  upon  some 
later  phases  of  volcanism  in  the  Western  Terhtofift 
have  receivetl  a  long  letter  from  him,  writitn  inlLiaj 
at  the  San  Mateo  Mountains,  from  which,  with  L<  pr 
mission,  I  send  the  following  extract  for  puUinDae : 
Naturk.  Arch.  Glu 

Our  wonderful  Plateau  Country  we  have  knomt.  J 
in  part,  and  the  portion  we  have  studied  most  it  i.cja 
upon  the  western  and  northern  side  of  th«  Col:o.' 
Numerous  geologists  have  hurried  over  the  soutbtni  ' 
south-eastern  portion  ;  but  so  rapidly  have  ibe>  '^f 
obliged  to  move  in  order  to  keep  pace  with  ibt  vf 
ditions  of  which  they  were  mere  appendages  ibit  r 
little  systematic  knowledge  could  be  gained  DanK? 
last  two  years  our  topographers  have  made  samt  to, 
lent  maps  of  this  region,  and  everything  is  npeb  > 
geologist. 

I  have  described  the  western  and  southern  poflw^ 
the  I'lateau  Country  as  being  very  sharply  dfMri  ^  • 
geological  as  well  as  in  a  topographic  sense.  I  tl>^' 
will  in  great  part  prove  to  be  equally  well-define<i  it  * 
south-eastern  portions.    Already  it  is  clear  to  w  - 
the   Rio  Grande   River  constitutes  a  portion  d  ^ 
boundary  in  this  territory.    Everywhere  within  tap  • 
my  present  field  the  strata  charactenstic  of  tht 
Country  rise  gently  from  the  Rio  Crande  to  the  «isflrt 
Cliffs,  mesas,  and  terraces,  car\ed  buttcs,  mA  P«r** 
colours  arc  as  typical  of  this  region  as  they  are  rf^'- 
and  Northern  Arizona.    There  is,  however,  rnoit  o<  '* 
Cretaceous  system  preserved,  and  rocks  of  tbJl 
dominate,  though  the  Trias  and  Permian  are  magni6f^-_ 
exposed.    Indeed,  the  Vermilion  Cliffs  of  Southeni'.  - 
havc  reappeared  here  in  all  their  grandeur  and  gkin."  - 
but  slight  changes  of  detail. 

But  the  fc.iturcs  which  are  engaging  my  paiwj^ 
attention  at  this  moment  are  the  volcanic  vc»tigei  '« 
region  has  long  been  known  under  the  mysterious  a-"' 
of  Malpais — mysterious,  however,  only  to  thove  wbo''' 
not  read  Humboldt's  account  of  the  m<iip>v)  "] 
Mexico.     All  the  mesas,  or  platfonns  of  s«<l'"** 
beds,  within  three  or  four  miles  of  my  camp,  are 
over  with  basalt.    The  lava  caps  arc  not  ordinanly « 
than  fifty  or  a  hundred  feet  thick  ;  though  ju!>t 
mc,  in  the  very  centre  or  fiKus  of  all,  it  becom«  ^ 
thicker.    In  the  valley-plains,  also,  are  found  iiun> 
of  lava.    But  while  tlie  lavas  upon  the  higher  pU»*] 
and  terraces  arc  ancient,  those  in  the  valley* 
young.    The  centre  of  the  activity  has  been  (so  "•*_ 
concents  my  present  vicinity)  the  San  Mateo  Moiaa^ 
This  name  is  synonymous  with  .Mount  Taylor,  wf  ■ 
".Mountains"  consist  of  a  single  volcanic  pile 
1  feet)  carved  into  numerous  spurs  by  magniticcpt  t; •  i 
I  It  is  a  small  Ktna,  built  originally  by  outbreaks  i*^* 
flanks  as  well  as  its  summit.    But  the  spread  of  thr  " 
from  this  centre  is  remarkable.    To  the  north  n"""* 
they  reach  out  in  unbroken  continuity  for  forty-n»<  ^" 
and  for  eighteen  to  thirtv  miles  in  the  other  difW*-* 
The  lava  beyond  the  immediate  base  of  the  ni"i>«" 
cone  is  not  thick.    It  forms j^Ma|ykialthatf^ 
Mch  mesa,  or  tabic,  with  a 
200  feet. 

The  lava-capped  strata! 
mesas  by  subsequent  erosfl 
miles  sometimes  separate 
parent  r- 
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Thi^  Ijva  did  iiui  In  .in\  mcaiii  f  oine  aliDjjethrr  from 
Mount  Taylor  itself,  but  from  inany  \  cnt;*  scattered  nnmiid 
it^  rianks,  or  sitiiatt-d  miles  an.iy  tVum  it.  These  outh  inj; 
M;r»i>  ate  auttn  icjiiU  prcicived  \\\  many  cases  to  admit  of 
:licir  Kiinplcti-  idcntitlcation,  and  they  arc  very  numerous. 
IJut-ric  111  the  Kiost  ch.irming  and  striking  features  con- 
--i3ts  m  the  numerous  "necks"  or  ''chimneys"  which  are 
left  standing  in  the  valley-plnins  beyond  the  fartliest  verge 
of  the  Ia\'a-capped  mesas.  Some  of  these  are  ^lendid 
objects.  Newberry  has  depicted  simibr  fermt  in  the 
vdl«r  of  the  San  Juan— a  hundred  miles  or  more  to  the 
nortb-west  of  here— in  his  admirable  account  of  the 
observations  made  in  bis  journey  with  Cape.  Macomb's 
expedition.  But  these  are  e^-en  larger  and  finer,  one  being 
nearly  two  thousand  feet  hi^  What  pcifect  testimony 
this  ie  to  the  cnonnoat  eroMon  of  the  countiy  I  A  child 
can  read  and  con^wohmd  it 

In  tiK  iriita  vaqqr-plains  which  lie  between  the  mesas 
are  fresher  fields  «  lava.  Some  look  as  if  they  could 
bacdljr  be  a  century  old ;  but  my  experience  in  the 
Hawaiian  Islands  has  taught  me  that,  in  a  dry  country, 
a  basalt-stream  can  preserve  its  freshness  for  many 
centuries.  Still,  it  is  clear  enou,h  that  these  eruptions 
occuned  after  hundreds,  even  thousands,  of  square  miles 
of  strata,  overflowed  by  the  ^der  basalts,  bad  been  eroded 
away. 

A  striking  fact  in  connection  with  the^c  young  basalts 
IS  the  entire  absence  of  all  distinguishable  traces  of  the  j 
vents  from  which  they  c.itiic.    A  few  mile;  friini  here,  m  1 
a  broad  v.illc)  ,  lies  a  bav.iU  lield  blac'<  as  Lrebus,and  the 
w  hole  circuit  of  it  as  a<  rc-'Silile  as  a  sheet  of  paper  on  a  | 
tabic,  or  a  rug  on  the  lloor.     There  is  no  cone,  no  trace  I 
•  «r  fragmental  c-jf(  ta,  nol  .1  single  Ic.ittirc  in  it  lo  indicate 
ilie  of  criiptum,  except,  however,  the  fact  that  the 

"hole  field,  .ind  the  vallc)  in  which  it  lies,  has  a  gentle  [ 
declivity  to  tht-  smithc.Tst.  say  forty  feet  per  mile  or  so  : 
and  .^s  the  sheet  Lillmss  the  modern  slope  of  the  valley, 
It  may  be  inferred  that  the  vent  is  situaico  near  the  north-  | 
west  end.  Tltere  are  many  other  fields  of  fresh  lava,  of 
which  the  above  is  sufKciently  descriptive.  One  stream 
is  nenriy  Sixtv  miles  long  !  Some  of  them,  however,  indi- 
cate unmistakably  their  sources  in  small  depressed  cones 
(if  verv  iiat  profiles.  Great  dduget  of  batwt  have  issued 
from  ihem,  mnriqg  away  for  many  miles,  and  spreading 
out  five  or  ibc  mim  wide. 

No  fraginental  ejecta  (scoria,  lapilli,&c)  have  been  found 
m  coonectian  with  these  young  eruptions.  But  on  Mount 
Tnjrlor  am  Bumevoua  MraahM:  dnder-cones,  of  small  or 
mMteiMe  dimensions,  mrmed  during  the  period  of  the 
eruption  of  the  older  basalts.  The  quantity  of  this 
fragmental  material,  however,  is  relatively  very  small. 

'rhe  appearance  of  the  voung  basalts  is  much  like 
ific  rougner  lava  of  Manna  I.oa.  r.illctl  "aa"  in  the 
Mauiiiiin  lsl.mil>.  Tin:-  i>  t!ic  t\i)i'..il  iiuiip<ti\  uf  tins 
ffi^tuli.  All  thi:  la\a  ihu^  f.ir  mi-ch  la  appaicullv  basalt, 
V:  Miine  of  the  older  ma\  pn>ve  to  be  andcsttic  wht  u 

(  I  UK  all)  ex.imined.  There  is  little  \aiic-t\  in  it.  It  now 
•  ipjxT.irs  that,  all  along  the  western,  southern,  and  soulli- 
f.istcrn  niu  of  the  I'lateaii  Couiur\  .1  margin  il  lH;lt 
cliaracleriscd  b\  bas.iltic  enipliuns.  1  have  idcntitied 
tuo  ages  of  eruption,  both  here  aiul  m  Suiish-W'tst  L  tab. 
In  the  l.ittcr  region  I  have  hs-,<>i  ;ateii  iliorie  twn  pcrioils 
of  crtipiioii  with  two  |>criods  of  general  upheaval  of  the 
fil.ite.-iux.   Whether  the  same  will  prove  to  be  90  here 

I  ciiKiins  to  be  seen. 

r.  it    I  J    >;Ltiing  dark,  .ind  1  must  close.    We  go  to 


la.'ctiiix-Room  of  Comparative  Anntumy,  the  use  of  which  fi  r 
thii  purpose  wx*  granted  to  l'ri)f.  Newton  by  grace  of  ttc 
.Senate  on  Thuraday  last.  The  Vice-Chancellor  of  the  Ua.- 
vcreity  (Or.  FeiretH  F.R.S.,  Ms«icr  of  GonviQe  and  Caks 
College)  has  kindly  undertaken  to  preside ;  and  Prof.  Moselry 
(the  Chairman  of  the  Council  of  the  A-isoeuttion),  Prof.  Lan- 
kcter  (its  Secretary),  and  rrtif.  I  d),  of  the  liritish  Museum  .m.l 
King'i  College,  London,  arc  expected  to  attend  and  ^cc  forih 
the  aims  and  ncctls  of  their  dcicrving  body.  The  chair  will  I  c 
taken  at  three  o'clock  in  the  afteraooa,  and  the  prooeedings  (the 
detail*  of  which  are  beiiv  vmagfA  by  Mr.  J.  W.  CUrk,  Super- 
intendent  of  the  Mueiimof  Zoolagy  aiidConpantive  Anatomy, 
and  Mr.  Sedgwick,  University  Lecturer  in  Aalmal  Morphology) 
.iri_  hi,  y  t' I  lie  full  of  inlcrc^t.  flu:  ■.aine  evening  (he  anni- 
vcfi-uy  ihiincr  ot  the  (  ainliiidgc  I'hiluxiphical  Society  will  be 
given  in  'li  --  li  ill  i:f  IV-terliDUaC,  on  the  s|h.-i.l,)1  ;iivii,viion  of  the 
.Maater  and  teilows  of  that  aocient  college,  the  newly-clcaed 
PreildMit  of  the  Society,  ?nX.  Faster,  See.K.S.,  in  the  chair. 

The  Gtrman  Giivcrniiicnt  li.is  gr.intcil  another  sum  of  75OOA 
fur  the  scientific  investigation  of  Cential  Africa,  and  XfjfO^  for 
the  working  out  of  the  nwteriaU  collected  by  Gennaa  Polar 

expiditiont. 

There  sceou  to  tw  no  end  to  the  works  of  ihc  highest  value 
issued  from  the  American  Nautuai  Almanac  Office.  This  week 
we  have  teodved  a  paper  on  "The  Motion  of  Hyperion— a 
New  Case  la  Celestial  Mechanics,"  faf  PraC  Simon  Meweonbi 
and  another  on  "  Lunar  Inequalities  due  lo  the  Elliptid^  of 
the  Earth,"  by  Mr.  G.  W.  Hill. 

At  the  first  meeting  of  the  new  session  of  the  Society  of 
Aru  held  on  November  §9,  Sir  Frederick  Abel  made  Mme 
feeling  and  pr^nant  lemarfcs  on  the  loss  that  not  only  the 

.Society  of  Art<,  but  the  whole  ^cii'inil'ir  (jrW,  had  ,ii'i;aincd 
by  the  sudden  and  unexpecte<l  death  ut  .Mr  William  Siemens. 
In  the  course  of  his  a  lJrcss  Sir  P'rcderick  Ahcl  said  ;  It  will 
lie  in  the  recollection  of  many  whom  1  am  addressing  that,  while 
vir  Williaaa  Stostcfis  was  an  ardent  and  successful  laboarer  in 
the  advancMMnt  of  electric  ligbiing,  he  also  the 
view  that  gas  would  eontlnne  to  bold  its  own  as  the  poor  man's 
friend.  Tlie  name  of  Siemens  is  associated  with  the  originatioo 
of  a  great  advance  in  the  application  of  gas  to  the  brilliant  illu- 
mination of  open  spaces;  but  it  must  idso  l>c  concc<led  that 
many  streets  and  public  pl.icv>.  in  1,  mdon  and  the  provinces 
bear  evidence  that  even  such  simple  mcMlifieations  in  the  arrange- 
ment of  old  forms  of  gaft-biuaen  as  have  been  introduced  by 
Sugg  and  others  have  restored  to  gas  smne  of  its  oiigfaMl  pres- 
tige, and  that,  especially  in  towns  where  fogs  are  petlodlcslly 
prevalent,  gas  is  now  by  no  means  wholly  edipaed  bjr  elaetiiciqr 
as  aa  opco^air  iUuminam." 

I..\ST  week  we  annonnced  the  death  of  Dr.  Wright  of  Cbel* 

tcnham  ;  to-day  we  have  to  make  known  that  another  of  the 
li^jhl^  iif  Knt;li>h  gcoliigy  ha.s  pa-s.se<I  away.  Mr.  K.  .\.  (joilwiti- 
Austcn  ilieil  at  his  residence,  Shalford  ilnusc,  GuiMf ml,  011  iln- 
mumitig  of  the  .ijth  inst.,  after  a  long,  but  happily  n  >i  a  ;i.un:nl 
illness.  I Ic  has  for  so  many  years  Uved  rctircti  in  hiscouuKy 
home  that  the  younger  generotioa  of  geologists  has  hardly  known 
him  personally.  But  his  papers  are  dawical  in  the  literature  of 
English  geology,  and  long  ago  marked  him  out  as  one  of  the 
most  philosophical  of  all  the  geological  writers  of  this  country. 

Ma.  James  Buckhan,  Ibraieriy  one  of  the  Professors  at  the 
Koyal  Agricultuial  Colkigeb  CiieiHeater,  and  anther  of  a  num- 
ber of  geological  papery  died  at  Bradford  Abbas,  Dorset,  00 

the  2jrd  inst. 

Thb death  Is  announced  of  Herr. August  Wlhcka Thlcoe- 

imnii,  !h<_-  Pr<r-i'l<-nt  of  the  German  Society  for  the  Protection  ' 
ot  birds,  Well-known  in  ornithological  circles  by  his  Hiicerfhri 
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1^  «ac^    U«  <i«lid  «t  I  M^f^mfi  ua  ibe  jib  ifiii'i  a(eo 
tsm  yean. 

Wi  rrprr*  '.'j  BTiii'ipO'r  'hf  death,  at  Vtrii,  of  If.  L<IhBW< 

'jf  rtiU  sr-vi-^'-.i'Iiiii;;.  *\,i'.h  1^  Itr^ely  in  use  v>n  ;he  I- rrndl 
iMci,  awi  *  bti  iiai  ifttlerij'  bcM  ibc  post  oC  Ocat^ai  Duectof  of 
the  riokA  TdcfilMVC  Coapiqr. 

Wi  -t^T-^  -o  !e»!n  of  thf  dealh,  »t  Ik*  e«l^  age  of  Uuity-foBT, 

Af'cT  a  bri:Lar.t  (.--<rptr'  a  nic'lical  v1-ic!trfit,  he  war  ajjpoinlcd 
a.>»j--'ati-      M.  Wuru  la  the  chair  U  ::■.<-■  IiliI  (.hi:Tiii--r\-.  a«  well 

«^  -..fjU-  v  <  ia  reoile  aranici^      '  himir.    He  » is  ihc  I 
aMbor  (j|  owaienMU  ariclw  in  |)erii#<iicai»  »ad  cnQ-cJofwsiiai, 
chiefly  «a  iiiraii»t(y.  | 

'IHK  ^Krrtnxnetlt  Com»itfi-i  »pp'»imed  by  t  In:r:national  j 
OnMlwkcKa)  CoacnK  at  Vicbm  lor  the  ^rpwc,  among  other 
of  cicak^  fflrtthHirlnpfll  HHwm  of  oln«r\'ation  all  ovn- 
tlM  iciobc,  Iw*  addrcMd  tiw  Imperial  Academjr  of  Sdciwa  in 
VWsna  wifJi  (he  rrqoest  that^  to  far  as  iU  fpbereaf  mHoo  extends, 
«t  woiiW  sttk  ivot  anil  ^|>i>f/int  men,  able  ami  willing  to  un<ler- 
taJte  that  "ffitp,  makr  re^Iar  t.!)sen'ali'ins,  each  wilhio  his 
omn  i^rtic-ular  <l:Ntricf,  rc-pivting  the  hirJs  lie  finris  ilr  .  :h;  ■ 
ligMf  tawtaHW*.  aKxIeof  lite,  &c  ,  and  re|>ort  tbcm  yearly  iin 
lbclintqwtt«r«f  the  calendar  yrar)  lo  the  Secretary  of  the 
CoMttlMi  TheobMrfaitiaBiaoooUcct«dwi]lappeiii*«aehoiMi- 
trOMfiMNi  btliic  voder  the  name  and  leipoofitnlity  of  the  eoatribu- 
iot,  uv\  will  be  vticniifically  <lig<  >icil  ami  emtwxlic'l  hy  «mincnt 
ciiwrt'..  Ii  is  li<>|>i-'l  (hat  \>y  these  means  many  poinu  hitherto 
dark  in  «ui  krtuwic  lkie  of  binU  will  be  cleared  tip,  Md  Mence 
geaeralljr  be  ntenkd  and  cnridicd. 

A  DMIRAI,  voK  SCMtWKiTZ  haa  iCMffBed  the  presidency  of  the 

Iterliii  Ceseli**  liifl  fur  I,r<lkun<le.  iin<l  ha-.  Ik-'ch  rcpl.nci.-'l  l>y  Ur. 
W.  U.■l^s.  Al  ihc  in. I  tiKctinjj  of  this  Society  i!  wns  stalitllhat 
then-  .ire  tvovt  four  J'^ihr  exv«Mliti»n*  in  (  reparation,  of  which 
«■«  Will  »lart  for  ihc  Antariiii.  rc-^ions.  The  African  iravirller, 
Df.  Ami  Sjvhfllf,  ha*  siaric  I  on  a  journey  acrox^  Africa  from 
eait  l»  wea,  hf  mwg  of  the  Zambeti  Kivcr  and  ibe  Vktoria  FaU». 
LtMt.  Scholz,  the  leader  of  the  Geimaii  'Afirican  expeditum, 
re|K>rii  fr..tii  (  iiiieKK^n  tl1.1t  the  }oy  of  the  German  GOloniM« 
(bcTc  u  iiiiM  luitiut  HI  <.-'ii-i-'jucnc«  of  recent  political  events. 

TllKipeCChe*  delimcd  at  the  »ittingi  of  the  Knivrr  al  Prime 
MefiiKan  Conim^  at  Wvhington  will  be  pubLthed  in  exitmto 
in  Kr«-nc1«,  hnTiaK  been  tran^laMit  under  the  -uperintemlcMe  of 
M.  biiv.-n,  who  ynts  >.|i«oall]r appointed  by  the  Con|>re«i  for 
that  lakk. 

Tiik  eullertion^  maile  hy  the  Polar  traveller.  C*pl.  Jambwn, 
by  ortter  of  the  li^rlin  Mu^ini,  on  hi»  AmericaD  lour,  are  now 

on  view  al  the  Koyal  f:iKni>(rri|itiir3l  Mtiveum  at  Berlin.  That 

|Mit  •>{  tin-  collr..  li.iii-  whu  h  w:i>  from  Al.nska  terrilwryi 

c«>n.isi .  of  vHiu  4^^/)  ol.|.  ■  iv,  1  ..ll<  I  i.fi  arnong  v:\rioiis  I'.ri|alloailS 
IrilK  .  mi  l  aiiiotit;  lln-  luyAiV.  lu  li.uis  ln  icnj  on  the  Yukon  River. 
Mint  of  the  M'/ri  (>  in  qiie«ln«n  ciotely  retenible  tlii;<sc  dating; 
htm  the  fhone  Af*,  crmsiMing  principally  of  atone,  hone,  horn. 

Jirll,  01  Wi/O.1, 

■l  lii  r«|..  lifi.Mi  of  i!if  <  .i-nii:ui  trn-.  ll,-!,,  |ir.  ri,-iii<i»  and  H«t 
»<in  'li  rj  >»s-)tirn,  who  iiiclr-i i<h -k  to  ill vc- •  it;nlc  tin-  irilnKarif--  on 
lh«  ojl*!  iHjtil  '""k  "f  the  .^ina/on  .111  I  Xingu  Riven.,  starting 
ham  raraRiiay  and  f«yal«,  have  mi-  >  r. -fully  nn-i.m|ilishcil  thiv 
laah,  and  Mfdy  amml  «  Van,  at  the  end  of  October,  t  he 
tlraailian  Comament.  end  e^iieciaity  »(enbor  Batovi,  Ihe  Pr*  ft  ct 
of  the  povMiK  i  l  MiMm  i.f^Mi,  hate  kitp|M>rtol  thi«  acientific 
uniln I .\kiii;;  .11  ;i  pT  11  •  W'lii liy  manner. 

■|  III,  Ci.iiimissii.n  of  ill. C.  iili'iinial  |-,khil.itioii  for  iSSq  have 
iy  held  Kvcrai  mcctii^  whh  Ihc  object  of  determining 
\  a  tiic  for  the  Eshibitlon.   A«  tnai>y  aa  four  placca  are 


cx^liauve  of  the  Bois  de  BoubfK, 
i'.<n«illiihisi 


compeung  for  Lhi>  hvHioar, 
which  wat  IBCfKMMtediS 

■e^ 

Tj?1  txccWra  •' Monthly  Rv;\.r.  . ICC- LislCwWcb  are r^«*-* 
by  Mr.  W.  t.  F  .-t.-r  L,f  the  Pn,v.  !enc«-  IV  "  1  l^faIy.s^.■ 
be  waicheJ,  iay>  Sci^tf.  'ly  icicnllli'  men  a*  weii  a  I7  ii:-!"-" 
teadcfSk  The  Augns;  niimt^  \»oi.  iv.  No.  S>  roftlajui  ':-  - 
10  aniciet  Ob  csrthqaake»— thec'riet  awl  ot^-rmtw- 
whidi  was  sngfieitcd  by  the  abo^  o(  Anr>»i  la  ' 
indgiug  of  the  list  of  mrmoirt  and  anides  which  are  ««'.  •» 
reS'lef  ihooM  retiwmTwr  thst  it  i'  pre}»are.l  fr>f  popular  rrK'X 
anil  not  .i*  .in  in  lex  f..r  the  vt-iimolc^sl.  nor  ewn  ^ 
ptiy^itivt,  Th«  sevoml  pari  ibc  i>aai«  nombef  is  'levvtc; 
the  eariy  E«|]kh  eaplmaxioAa  of  Aaierica. 

TtLLI  lloMC  service  between  BnnMii  asd  AMatIf  " 
opened  on  rict.,lx-r  20,  the  wire*  bcit^  iwed  hoih  <wl*llll** 
ing  and  telcphi.nmg.    The  Belgian  *  ^  vtrnmefit  mtrJ' 
blishing  lelcpbotuc  conncctjoo   between  Hnissels  iwl 
Vernefs,  Mona,  Ghent,  Cbailcrai,  aad  Lannia. 

AmoNC.  ihe  awards  given  S/  the  jurors  at  the  Nii>- 
Italian  IAhibi:ion  we  notice  a  gold  medal  granted  to 
R.I.;  na,  Director  of  the  Modeoa  Ob«efvaMr>  .  f.»f>cnn^ 
set  of  agronomical,  meteorological,  and  magnet  i  cat  «»waiT 
deriirneA  hy  him  awl  eaeciited  sader  hia  penoml 

In  .t  rccct^!  n  tmlxrr  of  the  A'trttf  Stunlifijiu  (ienets 
1  erlt  draws  the  l  oitn  luies  of  the  larije  section  in  the  ^y^'* 
Ci  .\t  i  -L  in  part  alrc.idy  fallen,  in  part  .i'^  u:   :o  faU. 
French  control.    In  the  beginning  of  April  this  yoi  ihr  f"^' 
flag  wa«  floating  fran  the  fort  of  lUmmakoo  on  the  i«ni>  • 
Nigrr,  and  on  September  it  a  French  steaoter  had  atnk  >_'^ 
down  that  river  from  Bammaloo  to  Konlikorok  boand  *t  ■" 

h:i..t..i,  ',t«5  miles  l.mcr  d  iwn.     .Mt.jv;et1ier,  the  FrfaAh*  " 
I  r< :-.:iu  tht-  Luin^iiand  <if  the  Xi;;er  from  Bourr^  to  BcMva 
7CO  i<-.ii;nv>  of  waii-r-coiirsc.     Krom  the  Norlli  of  .^ItKi  ^ 
a  French  imKv.iy  n\ii<  from  .Vr/en  to  Mecheria,  ana  a  - 
yeaia  more  ^vill  l>c  continueii  to  Inisalah.  Put  Inaaalah  »  ^ 
connected  with  Timbnctoo  I9  the  caiamn  mMat  whicf. 
French  protection,  mv«t  become  nmch  more  ianportant  1  ^ 
I\)it..<  Ni.voou  ihc<;ulfof  tiiiine.i,  moreover,  the  Km"*-' 
bat  pu.h  to  U«u«a  oa  ihc  Ni^cr.  and  so  complete  ihf'^ 
meteial  iwite  from  the  Mediterranean  to  the  ( ".nlf  of  C- " 

We  have  leccived  the  cratak^  of  the  Natntal  ifenc 
lection*  of  the  Albany  Museum,  Gtahamittown,  Cape  « 

Hope.  an<l  have  much  pk-isviu-  In  observing  how  coasidf- 
llw  collection  .ilrc.idy  is  in  s]vccimciis  both  native  *xA 
CSpcci.ilIy  birds.     For  the  rc--t  we  can  only  join  hciriiiy'^-' 
hope  cxpreisol  by  the  j-e.il";ts  curator  in  the  preface,  tW  ' 
prrsent  inventoty  .-f  natnr.il   histoiy  (reasiirc-s    in  the  V' 
colony  witt  tMimulatc  able  friends,  at  once  of  the  cotonj  » 
natnra)  science,  to  add  to  the  stock  and  so  pmmoie  the  '^^ 
study  of  .Naluic  in  a  p.irt  of  the  world  not  withoot  It* 
l» >lii  i<  111  trouble-.    We  expect  that  ilie  proouaed  lial  rfh**'-' 

si>«cimeTi.  in  the  hei  barium  will  do  ja«tioe  tO  the  boM«|f»** 

of  the  South  of  Africa. 
Os  the  ea*fem  coa-i  of  Schle^nrig  the  experiments  to  <-« 

oys;cr  bfils  aie  bcinj;  actively  puiwed,  milder  the  diietf-' 
Piof.  .Mobius,  who  is  .in  auth  niiy  on  the  fufaject,  IJ»*" 
of  y.iunR  .-\m,Tic.in  an  l  C.in.i  liiii  oysters  have  l>ecnl-"« 
over,  an  inie  bcin;  "sown  out  "  during  favourable 
The  expcnmcnis  ::vvl.-  last  yCM  haWf,  «0  hXy  vn^  beat ««' 
wilh  satisfactory  results. 

Till',  or^.mis.-nitin  of  the  Pnetimatk  Postal  Service  •- 
coiiiplclcl  on  UcccmU-r  15  next  for  tSc  whole  of  Pin- 
great  work,  cosiinj;  more  than  a  million  francs  a»d  i=' 
over  6o,(MO  melre%'  kflgith  of  pipes,  «a«  ItMngiinMd  if 
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tfafp  «hH  MtcnlKii  years  ago,  umlcr  the  Ertipiro,  wa^i 
JdofoTlhe  Fitodi  Telegraphs.  Tlie  clurge  for  carrj-ing  a 
I  uij  pUc*  »ilhin  (be  fortificaliuns  has  been  fi\'  i!  ii 
twucttrenieptjiiiU  in  the  serv'icc  are  about  ll,00O  ua-trcs 
,  ami  iKc  Iihk  tcqnircJ  for  l)ic  delivery  of  a  letter  to  the 
lex  fticc  in  (Ik  mott  nofavoarable  circum'tapccs,  andia- 
^^tsmtfmtism  Um  aearett  ttatioa,  wtU  fee  within 

K  Sdeaiiiic  £iliibiti<«  at  Pari»,  always  held  on  ibe  octa- 
f  tbc|iiaiijdM&ifr|n)n  Admiral  Monchcst  DiMclorof 
tfi>(]|MiMlM)r,  Hill  fUa  ytar  be  ludcr  tlM  nuuMfenem 
Fnacii  Ekcttkii  Sodity,  Md  it«  eihilNtt  will  tl»rafi>K 
iaeil  M  v'ljaclt  Nhiiag  to  (hat  bnnch  of  fcteuoe. 

r.  Mill,  UiteeMror  the  Atafaam  Weather  Sarvic*,  U' 
%  b  Seimu,  thit  ibrough  the  liberatitjr  of  ^  Chief 

I'ffirtr,  an  i  of  «v(.Tal  railway*,  daily  weathcr-signaN, 
n^' c!aoj;t>  of  vieallKr  ami  tciii|>vralurL-,  will  be  displayed 
one  hunJrMi  telegraph -itat inns  in  that  Stale.  The  pre- 
wdJ  be  nrtcived  by  the  Dinxior  at  an  earijr  tuMif  every 
•  from  ttif  .Signil  OiBce  in  Washinjttan,  and  then  picnptly 
ted  Alans  the  lailnntyt.  By  pajriqg  for  the  co«t  of  the 
tiiSoat  ttx  doUart^  any  town  or  telcgraph-<vtation 
ne  iiKX  tflfgraphic  warning  of  the  daily  weather  changes. 
>iil  five  iniuutd  .ire  required  to  set  the  tl.igs.  A  siinitar 
IN  fxrn  for  tome  time  in  o]K-ralion  in  C)hio  and  in  piirl 
ih-ania,  and  it  will  donhlle^s  h.nvc  further  exlrrxiwn. 

!mmaj»der-in-Chief  of  the  French  anny  in  Tonfjuin  hai 
er>  (o  have  n  mcliorological  observatory  erected  in 
t  ihe  chkf  port  in  the  Jclia«rUie  Ked  River,  to  serve 
fiir  a  ■etwork  of  meteMologlcal  stations  with  which 
edio  iwnir  eventually  the  whole  of  Annam  and  Ton- 
vMcfc  wtK  be  in  telegraphic  commanicatioo  with  the 
in  lloqg  Koitg. 

!«  of  illaitmtioBs  of  the  laelhod*  md  Migce  of  tn- 
h:iniflrrBft  an  \  lechnical  trafninjr  contrfboted  by  the 

v<  iiJiiKiit  ii'  'lie  lli'.il'';  ^■'i.iii  is  -l.ited  to  have 

•.  .1  \,\  ;hc  J,ij>:i:;cM-  I  .u'..'i.,nn'i;i  fj  jin  ihc  Techno. 

irii    .11    \')<.nn.t.  J.ih.uiv.l-    luti'.orities  have 

itncrous  uxchangei  with  ihe  rcpicscntativei  of  other 
ilNtmg  at  South  KetttbigtoB. 

i>n>  to  the  Zoological  .S»n.iely'«  Gardens  during  the 
ludc  a  Comwon  Seal  {Plwa  vUuUm)  from  British 
xl  bjr  Mr.  Jtunes  Wyat ;  two  Barred  Doves  (Ctvpriia 
linsterii  Turtle  Dove*  ( Thnm-  aMMra)  from  Java, 
vfr.  Emil  Berg;  a  Green  Monkey  {drcopttHtcus 
from  \Vc5t  Africa,  deposited  ;  a  Uid-throatcd 
it'iit  i\'/laria)  from  Jam.ai&»,  a  Ked  t.iilcd  Ama/oo 
\ru*a)  from  lira/il,  three  lllut  ^ll<>w  Geese  {Chm 
M»  Alasita,  pnrchaied ;  a  iiernier's  Ibis  \lHs 
4f  adnoMScnr,  received  in  cschange- 


AS  TA'CKVOMICAL  COL  UMX 

<.JK  Tif  ff 'vniDi-s,  li.c.  431.  .Xfi.iisT  3. — There 
li-tni>- -1' >n  f I  oin  lime  to  time  with  rctcrence  to 
»oooi  •  1  •_-<i  !•>■  Thiirvdidcs  in  (he  firvt  yeir  of  the 
.■»r,  rtixl  I  'n,.;  i  l.  tii  iri.  <1  a>  thai  which  occurred 
I  .  4  51.       S\  ».  Jic-  luUI,  "the  sun  was  eclij)»cd 
1  !•  I  .  ing  as-vumed  a  crc->cem  for  n,  Mime  of  the 
.t  j»jica«  c«l,  it  again  became  full  orbed."  Thi> 
:li1.  an  h.is  l>cen  fn^quently  Mated,  but  narrowly 
l.;artwig  in   i$59  calculated  the  ciicamdnnces 
kulAr  mnd  lunar  utiles  of  Hsnten*  and  his 
ti»l>ed«  with  those  opidvinc  to  other  ecliir>es 
icy«I«<l««»  in  Noii  <loi  of  Attmrnnittit  Nmth- 
-"•^Bt  pHs^*  fajr  his  caknlnlioaiw  falls  at  5h,  9m. 


mean  time  at  Athens,  and  the  mamitvdeflf  theedipie  Iso'TS, 
rather  small,  it  will  be  considered,  Mr  ttantohave been  bimght 
into  view.  Rut,  when  all  the  cooditioH  of  tlie  case  arc  borne 
in  mind,  it  would  appear  tiitile  possible^  to  speak  wiUiin  bounds, 
that  Hansen's  longitude  of  the  moon  may  require  at  tlial  qtocb  S 
correction  which  would  twfhce,  with  the  rapid  descent  of  the  central 
line  in  latitude,  to  cause  a  great  eclipse  at  Athens,  leaving  the 
sun  of  crescent  form,  as  Thucydides  reports,  but  with  the  cres- 
cent  very  riin  rw.  Trt  '.ncli  a  climate  bright  planets  and  stars 
uii!;ht  Mill  h.i'.r  I  iLii  d;  i_l-;ik:1.  VcQUS  w.is  \vi--nv.iiil  at  an 
altiiude  yii  !>oiiie  35  ,  Mars  would  be  near  the  western  horizon, 
Jupiter  had  set,  while  Satnm  was  near  the  meridian  at  an  alti- 
tude of  something  like  ^ff".  Of  the  stars,  Spica,  .\nnmi<i, 
Antares,  and  Vega  w-i-n.'  ;ii  i:ivnur.i1  le  p.^sitions  for  ol  -1.: .•ciuii. 

Sir  George  Airy  infomitd  ;!ic  vvtilcr  of  these  lines  suiiic  years 
since  that,  on  the  occasion  of  the  |>arti.il  cclii>se  of  .Sepiejiber  7, 
iSao^  he  "saw  one  or  two  »tar»"  at  Cambndge.  On  calcniat- 
bm  the  ditwHstaoccs  of  the  ecHpee  for  that  place,  ii  m^ytm 
Ae  nagnitttdt  was oM.  Th»  is  in  iBtenstiiig  case  in  pouit. 

WoLP*x  CcriiET.— A  few  week's  ^ee  it  was  remarked  in  this 
colnmn  that,  accoeduig  to  the  first  elliptical  orbit  calculated  by 
Prof.  KflM|^,  this  comet  would  apprasdi  very  near  to  the  otfett 
of  Jupiter  in  about  209'  heliocentiic  longitndle,  and  great  per* 
turbation  wa*  possible  early  in  thejrear  1875.  so  that  the  comet 
might  not  have  been  movmc  lone  ^  present  track.  On  this 
subject  prof.  Krucger,  who  has  recalculated  the  elements  of 
the  comet's  orbit  Unm  a  much  wider  extent  of  obi>ervation, 
expresses  him-^lf  rnHftws  in  No.  sfizo  of  \hc  A ttri'niWtiscie 
Nachritkteti  :  —  \:.  7S2  (Kt  .N  a  i  1  k  i  (1884,  C)ctober  23)  ist 
hierauf  .mini!  iax-i  h  };■  «..rorn  ;  ich  hiell  inde<v>en 

damah  uil-  i.r=t'jn  1  ItinLiitc  l..r  \  u  l  iiii^;' nauc:-,  ah.  sie  wirklich 
waren,  uini  giaui4v,  ilasi*  i,i<>r;c««»i)neii  tiic^ei  Art  n<K"h  etwas 
aufzuschiebcn  >eien.  Die  naclifolgcnde  Rechnung  be-i  n  i^n  in- 
dcssen  die  in  <ler  Natukk  aus^esprochcne  V'crrauthuny  in  ubcr- 
ra»chen<lcr  Wei^e."  In  fact,  I'rof.  Krueger  find*  by  his  new 
orbit  that  oti  May  3&,  1875,  the  comet's  distance  from  Jupiter 
was  less  than  O'l  of  the  mirth's  mean  distance  from  tfae  smia  and 
hence  It  is  prafaahk  that  before  the  spring  of  thij  )x-ar  the  ooowt 
may  have  ben  dcscribinc  t  veijr  difleimu  otbit  to  that  ia  which 
it  now  flKvcSb  Tids,  as  waa  hefets  aenaflkad,  witt  fena  aii 
intcnsting  mbjcet  of  hiVCTtigatfoa,  when  definitive  demoHs. 
have  been  dcdoeed  from  a  eombinatioB  of  all  tlie  observations  of 
the  present  appearance. 

In  I'rof  Knicger's  last  orbit,  fonnded  on  observations  to 
N'i,veiiil>er  7.  the  period  of  revolullon  is  2466'c6  d.)y»,  according 
to  which  the  comet  would  have  been   in   perihelion  about 
Kel  iii  uv  16.  187S.  in  R.A.  2%\\.  58m.,  Decl.  +  2  .  distAnI  firom 
thi-r.iitli  j  ;:;,  .m  l  iin  l.  1  Mirii  circumstances  not  likely  to  have 
been  seen.     W  e  subjoin  other  elements  of  the  orbit : — 
Scini-axis major     ...    3  5722  I  rerihclion distance...  15719 
,,      minor    ...    29596    Aphelion             ..  5*5725 
.Semi- parameter    ...    2"452I  |  Excentridty    0  559966 

Minima  ok  .\lgoi_ — The  following  are  approximate  gco- 
cen'i  K:  (irccnwich  times  of  minima  of  Algol,  calculated  ftoni 
elcmcctU  upon  which  the  later  obsertations  of  Schmidt  have 
been  Ixoueiit  to  bear :— 
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THE  IVAyE  THEORY  OF  LIGHT' 
'pHE  subject  tijran  which  I  am  to  M.eak  to  you  lhi>  evening  *. 

happily  for  me  not  new  in  Philadelphia.  I'hebeauliiiil  Icctnrw 
on  light  which  were  given  several  years  ago  by  I'teddeni  Morton, 
of  the  Stevens'  Irivtiiute,  and  the  succession  of  lectures  on  the 
same  subject  so  admirably  illu<,itaied  by  Prof.  1  yndall.  which 
many  now  present  have  heard,  have  fully  prepared  you  for  any- 
thing 1  can  ten  yon  this  eveaiac  in  lespecl  to  the  wave  theory  of 
lijibi. 

It  is  indeed  my  humble  part  to  bring  before  you  some  mathe* 
inatical  and  dynamical  details  of  this  great  theory.  I  caaaot 
have  the  pleasure  of  illustrating  them  toyOtt  hfaajnlliBf  Compar- 

luakrtlw 
.Sir  WUlMm 


'  A  Lwnm  ddimnd  ju  iJte  AoMlway  of  ItudA  fWhrtitnl 
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■Me  with  the  splendid  nnd  instniciivr  experiTn«nts  which  many 
of  you  have  already  seen.  It  i<  Mti'.fact'jn"  to  tnt-  to  know  thut 
Srt  many  of  you,  now  present,  arc  so  thoroughly  prepared  to 
unrfrr'tind  anything  !  r:!n  ^iv,  that  thov  who  luve  >cw  the 
( t|  -crinM  nts  will  noi  f<  l1  'I  r  ir  iK^cncc  nl  this  lime.  At  the  same 
lime  i  wivh  to  make  them  inteiligihle  to  those  who  have  not  had 
the  advantages  to  bo  gained  by  a  systematic  course  of  lecture*. 
I  miiM  say  in  the  first  place,  without  further  preface,  as  time  is 
^ll'p^|  in  1  iliL-  l^  l  ing,  simply  that  -i'lund  anil  light  are  bi>th 

due  !i.  vibra5i«iii>  ptutagatcd  in  the  manner  of  waves  ;  and  I 
shall  endeavour  in  the  first  place  to  define  the  manner  of  propaga- 
tion and  mtxie  of  motion  that  con<tiiat(-  those  twosubjeci*  of  i>ur 
■emc*.  ihc  state  of  aoMid  and  the  sense  of  light. 

Each  k  due  tovitmliaiis.  The  rfbraiions  of  light  diflier  wi^lely 
Irom  the  vjlinUicMU  of  M>und.  Something  that  I  aa  tcfl  jwu 
iBonr  caiily  thu  anything  in  the  wayof  <l)namicsorni«l1iaiMtict 
KfpaottQg  the  two  cla!ises  of  vibrations  it,  that  there  is  a  great 
difleienoe  in  the  frcquencj'  of  the  vibrations  of  light  when  com- 
pared with  the  fretjuency  of  the  vibrations  of  >onnd.  The  term 
"frequency  "  apniicd  to  sibration>  i'*  a  convenient  term,  applied 
Iry  Lord  Kayleign  in  his  liook  on  sound  to  a  defiaitc  number  of 
full  vibrations  of  a  vibrating  body  per  unit  of  tln»e.  Consider, 
in  respect  to  sound,  the  frequency  of  the  vibrations  of  note*, 
whu  li  \i)U  all  know  in  music  represented  by  letters.,  and  by  the 
.syliaf lie-  for  singing,  the  tfo,  rr,  mi,  fIc.  Thi-  note*  nf  the 
modem  v<irrr^|xni'l  to  dilfL-rcnt  frr  iurni  u     nf  vihraiton*, 

A  certain  n.ili:  and  the  i'Cl.ivp  .-if«>vi-  1!  rr<rTf-.]i-irT  1  r'>  .t  tx-rlain 
numl"T  ..f  ndration*  per  ■•<;:  ui  l  .Tti.l  dfuMc  thai  nunit'C. 

I  may  explain  in  the  first  \\\cc  cuovenicnily  the  iirte  calleci 
'•C";  I  mean  the  raiddl.  "(  '  ;  I  believe  it  is  the  C  of  the 
tenor  voice,  that  most  neuriy  approaches  the  tones  used  in 
yfciw^  That  note  corresponds  to  two  hundred  aiul  fifty-six 
nit  viMtlma  per  aecond,  two  hundred  and  fifty-sis  timo  to  and 
finjMraeoaodflf  tfanb 

ThiBlc  of  OM  vilxaikm  per  lecond  of  tine.  The  aeeooda 
pendulum  of  the  clock  performs  one  vibmti(»  in  two  ■eoowdi.  or 
•  half  vibration  in  one  direction  per  second.  Take  n  tca-incli 
pendnhtm  of  a  dmnng  r>^>om  clock,  wUdi  vihralea  twke  as  fast 

the  penddnm  of  an  ortlinary  eiglit*day  clock,  and  it  gives  a 
▼ibratlon  of  one  per  tecond,  a  full  p^ri'v!  r,f  one  per  second  to 
and  fro.  Now  think  of  three  vibrati  .T-  \><^  second.  1  c.«n 
move  my  hand  three  times  per  second  easily,  and  by  a  violent 
effort  I  can  move  it  lo  antl  fro  five  times  per  sec  )nd.  With  four 
lime'  ax  frrrrc.  if  I  could  apply  it,  I  couM  move  it  twico 

J  .rf  11-  think,  iln  ri.  Ill"  nn  e\Cfedingly  m^jwulir  nrni  that  would 
cnii'.  it  \il-r:ti.-  irn  time*  [)cr  second,  ili  u  i-  ii-n  ijrnesto  the 
left  atid  ten  times  to  the  right.  'Iliink  of  twice  itn  inuc*.  thai 
is,  twenty  limes  jier  second,  which  wouhl  require  fit  iinn  *.  i-. 
much  force  ;  three  tinu-s  ten,  or  thirty  times  a  seconti,  wuaii] 
require  nme  li'ncs  .is  much  force.  If  a  person  were  nine  limes 
aa  strong  ax  tlie  ma>t  muscular  arm  c.-in  \k,  he  could  vibrate  his 
hand  lonmt  fmlwtf  timet  per  aecond.  and  without  any  other 
■tnied  hMnniiCBt  amid  maxe  a  moaical  note  by  the  movement 
of  ht«  haad  whidk  wouM  oormpood  lo  one  of  ihe  pedal  notes  of 


If  JIN  WiBt  to  know  the  length  of  a  pe<lal  pipe,  you  can  cal- 
Ollal*  it  Ib  this  way.  There  aic  vjme  numbers  you  must 
rememlier,  and  one  of  them  is  this,  ^■ou,  in  thii  country,  are 
subjecleil  to  the  lirilish  insularity  in  weights  and  measures  ;  you 
use  the  f<M>t  and  inch  and  yard.  I  am  obliged  lo  use  that  system, 
but  I  apologise  to  you  for  doing  so,  because  it  is  so  inconvenient, 
nn-l  !  Ivipf  -xW  American*  will  do  everything  in  their  power  to 
inir  -K.;'  tlif  I  ,-,  rich  metrical  system.  I  ho|>c  the  evil  sLlion 
pertorajetl  by  an  ICngli-h  .Minister,  whose  name  I  neeil  not 
mention,  because  I  do  not  wish  to  ihrow  obhoqiiy  on  any  one, 
may  !«  remetlied.  lie  abrogates!  a  useful  rtile,  which  for  a  short 
lime  was  followol,  and  which  I  hope  will  sofm  l>e  again  c'«- 
joincil.  thill  the  French  mctiical  system  be  taught  in  a  I  inir 
natioaal  sc hrkds.  I  do  no'  know  how  it  is  in  .\merica.  The 
school  system  seems  lo  be  very  admirable,  and  I  ho|)e  the 
teaching  oi  the  metrical  syslcm  will  not  Im:  let  slip  in  the 
American  <chooU  any  more  titan  the  u  c  of  the  gl  ibcs, 

I  sav  this  ie*ionM|'«  I  do  nut  think  .my  one  knows 
seriously  I  s|«ak  of  a,  ]  look  U}>o:i  uur  English  system  as  a 
wickeilly  btain  destroving  pjcoe  of  bondag*  wdcr  which  wc 
•uffrf .  rile  rciv,n  why  we  eottlinne  lo  use  it  b  the  fanaginary 
difficiilly  f»f  making  a  change,  nn  l  nothing  else  S  but  I  OO  not 
thinV  m  America  that  any  sue),  uiti  L'.i]:y  should  Maud  tn  the  w ay 
~T  adopting  so  qdcndidljr  utcfal  a  reform. 


I  know  the  velocity  of  sovind  in  feet  per  second.  If  I  t 
her  rightly,  it  is  10S9  feel  j>er  sccon<l  in  <lry  ix  the  It: 
psiint,  and  IllSfect  jicr  second  in  air  of  s^hi'  wi-  all  n- 
tcmpfmtiiTe.   50'  f,r  fin'    (I        rin\   S-U'  w   «h.th<f  ihi 


perat  : 
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no  experience  ol  it,  i»us  peuple  lell  me  11       i.jtnelitjiri  > 
60'  in  Philailelphia,  and  I  believe  theim-  it.   routkl  1..- 
let  us  call  it  I  ceo  feet  per  seomd.     Soroetuues  o 
thousand  musical  feet  per  secoml,  it  saves  truuhle  in  i 
the  length  of  organ  pipes :  the  time  of  vibrsiioo  in  in  t. 
pi(>c  is  the  time  it  takes  a  vibration  to  run  frotn  one  e&l 
other  and  back.    In  an  organ  pijK'  500  feet  King  tt.;  ,  • 
would  be  one  per  second  ;  in  an  nq;»n  pipe  ten  (c<i  • 
period  would  be  fifty  per  second  ;  in  an  organ  pi|»c  txtUt  • 
iflBg,  the  period  wonn  he  twefliy-five  per  second  at  -w 
rate.   Tbn*  twenty-five  per  second,  and  fifty  per  ira*.  • 
frequencies,  correspomis  to  the  petloos  «f  otgao  fupcs  ^'  ttr 
feet  and  ten  feet. 

The  perimi  of  vibration  of  an  organ  pipe,  open  athMir* 
is  approximately  the  time  it  takes  sound  to  travel  lrBia«at< 
to  tnc  other  and  back.    \'ou  remember  that  the  seJ-xirt  t  1- 
air  in  a  pipe  ten  feet  long  is  a  little  more  than  fifty  /■ 
second  ;  going  up  to  256  fieriods  per  second,  the  vibiaii  t 
respond  to  tho»e  of  a  pipe  two  feel  loikg.     Let  ns  !i>i 
period*  p*r  ^enm;!  ;  fhs".  corresponds  to  a  pipc  •hc'C 
long.     In  .1  tliur,  .it  l"»th  ends,  the  hole*  ar«  >o  ».ti'-- 

that  ilie  l<■!l^^lll  0f  the  s<jiiud-ivave  is  nbimt  one  foot.  \a  1 
the  chi'jf  "  I  ificn  notes."    !li;;lif-r  nuiMcal  notes  cwT«f-- 
grcaler  and  greater  frequency  cf  v  ibration,  vu.,  looa 
4000  vibrations  pet  second  ;  4000  \  il  riiti  m'^  |.cr  secocd  r  - 
spond  lo  a  piccolo  flute  of  cxceedinj^ly  xmall  len^h ;  it  « 
he  but  one  and  «  half  inches  long.    1  hink  of  a  note  frwn  i  '■ 
dog-call,  or  other  whistle,  one  and  a  half  inches  loi^  , 
both  emU,  or  from  a'little  key  having  ntnhn  thnr-^nMsrs -4  v  I 
ineh  long,  cloned  at  one  end  -,  you  wni  then  have  40*0  staffa 
per  second. 

A  wave  length  of  sound  is  the  dntaoc}  traversed  in  Ihefv*- 
of  vihratioa.    I  will  illustrate  what  the  vilirations  of  Msv  f 
by  thiscoadcn&ation  travelling  along  oar  picture  OS  ihesop' 
Alternate  eondcnsations  and  rarefactions  of  the  air  xrt  ' 
continuously  by  a  sonnding  budy.    When  I  fsavt  rr\  - 
vigorously  in  one  direction,  the  Tir  before  it  becomc>  ' 
and  the  a-r  on  the  other  side  bcinnt-i  rarefied.    When  '.  ■ 
it  in  the  other  direction,  these  things  become  reversed  .  it  ' 
a  spreading  out  of  condensatmn  from  the  pl.ice  wher<  rw) 
moves  in  one  dircclirm  and  then  in  the  res'ersc.    t-»t-h  t  ■ 
atiju  is     iKii-t  lcd   by  a  rarefaction.  Karefaclinn 
C"^nf!«-n«'i  ii  at  .ui  interv.i!  of  onC'llAlf  what  we  tall  •• 
Ir-n^^iliv.  '  t  ondcns:>ii'fn  suit  ecda  WWlemtioSi  at  the  fcP  nSP^ 
ut  wlia;  »c  call  wave  Icii^lli*. 

We  have  here  ihcsc  luminiMis  jiarticlcs  on  this  ic«le.*  t.' 
scnting  ^>ortions  of  the  air  close  together,  dense  ;  a  lutle  k^<f_ 
up,  jx.riions  of  air  le^s  dense.    1  now  slowlv  tunt  llic kaiii*< 
the  apparatus  in  the  lantern,  and  you  will  see  iht 
sectors  showing  ooadcnsalkn  tnvcHhig  flow^  np«»nla  w  * 
screen :  now  you  have  another  condcnsatiom ;  makiag  omt 
length. 

■|  Ins  pidvrr  or  chart  represents  a  wave  length  of  f<>ur  btl 
represents  a  wave  of  sound  f  -ur  feet  long.    Th'-  f  iir'H  p^' 
thousaitd  is  250.  What  we  see  now  of  the  actual  :tulc  irjfT-. 
the  lower  cote  C  of  the  tenor  voice.  The  air  from  the  tuf* " 
a  singer  is  ahemaiely  condensed  and  raiefled  jwt  as  fw  " 
here. 

Hut  that  process  shouis  forward  at  (tie  r  it'-  ■  1    t  f 
feet  per  second  ;  the  exact  j>eriod  of  the  motion  ts  j^tisiti-s  ~ 
per  second  for  the  actual  case  before  you.    Follow  ot>«  •J'* 
of  the  air  forming  part  of  a  s<jiind  wave,  as  rrpreseriTpd  I  t 
moving  s|>ot»  of  light  on  ihe  -uct  n  ;  n  h  n  V  ■mt 

another  pnrli.m  i^oes  down  rapi'Ky  ;  11  A-ty-  ^•.ani 

nis.v     !i<\;ni-.  \<:  •^•.t  up  ;  now  jt  ^'>c-  ilown  .■jn  *  i  ji  i^ijalD 

.\s  ihi:  iiLixiuiuin  of  coniUns.«n<<ii  14  ai>ptujvlKd,  it  f  i- I 
with  diminishing  maximum  velocity.    1  he  nia\iD<ain 
faction  has  now  reached  it,  .ind  the  panicle  slops  ^O); 
begins  10  move  down.    When  it  is  of  mean  dcnciiy  the  J 
•re  moving  with  nwsimmn  velocity,  one  way  or  the  ccbn  *1 
can  easily  follow  these  motions,  and  yaw  wiQ  ate  tM 
particle  moves  to  and  fro,  and  the  thing  that «»«  ' 
travels  along. 

'  .\IUuJ1n2  In  a  moving  tiiaCfM  vf  wave  aWiaa  of  aaajtii  : 
weridac  tHit  fer  lanum  fsojcciiun. 
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I  ihill  kilow  ihc  liiiUj.ttion  btt«ccn  ihe^c  vibrations  an<!  thi; 
iilirjiiooi  of  light.  Here  is  the  fixe>l  jppraranotr  nf  the  i>.irticlc» 
ivlicn  ili^j^laced  b;u  not  in  motion.  Vou  can  inugine  particles 
■i  ^'Oicihing,  Ibe  thin^  «rho»  motion  constitute^  light.  This 
ifaiog  we  caU  the  lusiniferou>  eihct.  ThM  l>  ihc  udI/  Mib»uuK'o 

ihu  K  (lie  radi^vad  Mbstainnlity  of  the  Ivmiairenm  ctber. 
Was  iiHtrament  is  screly  m  method  of  ^viag  motion  to  a 
Icttinm  dcii^iMd  for  the  pnrpose  of  ilinstrating  ware  motion  of 
itllu.  I  willihuw  you  the  'vanie  thitig  in  a  fi^etl  «liagmiO«  but 
fii-  jrraiicctncnl  »ho»s  the  mode  of  motion. 

Now  fJlow  the  motion  of  each  particle.  Thi«  repeetenls  a 
|K>!iick  of  ibc  luminiferous  ether,  novii^  at  the  grattest  speed 
when  I)  !•>  at  the  middle  position. 

V'ju  iee  the  two  moile^  of  vihration,'  sound  and  light  now 
111  vifv'  (Tgethfr,  —  the  IravcUing  of  the  wave  of  condensation 
.11  I  r,rvi.tin'n,  inil  the  travelling  of  the  wave  of  transversa 
ilisjjUcemcn'..  N  j'.c  Mic  ilsrection  of  |iropap*t!<»n.  Here  it  is 
Iniin  jrvur  left  (■>  your  ri^lit,  .-.^  _v nii  If"  k  .it  11.  \.r><j\  jr  the  motion 
wlion  made  faster,  N\ e  have  n. '.v  iti.-  lirrctMin  t.-veMi-  i.  The 
j'CO|)ignir>n  "T  the  wave  i*  from  ri^:h'  t  ■  Icf;.  '.h^  |  ropaga- 

iwn  •iT  the  wave  j»  from  left  to  nglH  ;  <.xdi  uuvcs  pcr- 

prnilictilaily  to  the  line  of  nropagation. 

1  liare  given  you  an  illustration  of  the  vibration  of  sound 
mm,  bat  I  mtist  idl  you  that  the  novemeot  iltttstrating  the 
caadcnwtioa  and  nucbctioa  tepraaenlcd  inthaitiiMwing  diagram 
•le  Kctaiaiil]f  tmy  tBocb  esaaeraled,  to  let  the  moiion  be  per- 
oeptiUc,  wheruM  the  greatest  ooodenfttion  is  actoai  amud 
OtimoB  it  not  m>ire  than  one  or  two  |H:r  cent,  or  a  amalt  fimction 
of  a  per  ocnL  Except  (hat  the  amount  of  condeMUion  waa  ex- 
»«:i:enilei.l  in  the  diagram  for  tound.  you  have  ft  COirect  repre- 
M-niiiioo  vS  what  actually  takes  place  io  the  lOW  MtC  C. 

Oo  the  Other  hand,  in  the  aMmoKdiagnB  tiiunHiiliiift  li|^t 
•atca  what  had  tee?  We  had  a  crcat  eaaggenaoii  of  the  iadi- 


WMMafftadli^ 


Wave*     \'»^>Jt?  t  '-^h!. 


i.ition  uf  liie  lioe  of  particles  V  must  inii  imagine  i  Unc  of 
»riiclc«  in  a  straight  line,  and  then  you  muit  imagine  them  dis- 
ut  licit  in  a  wave  curve,  the  shape  of  the  curve  comsipoiidiAg  tu 
be  dtitturfoance.  Ilavfaag  Melt  what  the  pnpa|KtkMi  flCthewMM 
u  look  at  thU  diagram  and  tbcit  laok  at  that  one.  Tfciii,  in 
ghi,  cocTvspondatothedMefciitMtnkbXspakearatfinl.  The 
««« ienclb  Ugbt  i*  the  dhtance  6Mn  ciest  to  creit  of  the  ware, 
rfram  heOow  to  hollow.  I  speak  uf  crests  and  hollows,  b«cjii-.>:! 
le  hatre  a  dlAgrajn  of  upt  and  di>wns  a->  the  tiiagnm  is  pl.».'.L'<l. 

Hete.  then,  jrotthave  a  wave  length.'  In  this  lower  diagram 
.,0  have  the  wave  Icagth  of  violet  light.  It  is  but  one-half  the 
iagth  of  the  upper  wave  of  red  light  ;  the  perir>d  of  vibration 

hut  half  as  long.  Now,  on  an  enormous  scale,  exaggerateil 
•*  only  as  to  slojie,  but  immenvely  magnified  a.-,  to  wave 
•itgth,  we  have  an  illustration  of  ihc  waves  of  light.  The 
lawlng  mark''  "red"  corresponds  to  red  light,  and  this 
miM  diagr.iin  'orirsponds  to  violet  light.  The  upper  curvt- 
;ally  ci^rrc-p'  ti  U  something  a  little  Wow  thr  re<i  ray  of 
gKt  in  the  ^)'..':iniii^  ^n'!  I'.wi  :  i  -.:r'.>-  »i.iin-;f.iri^'  ht-y  ri'. 
m:  violet  lif^li!.  'lii!'  SLir.jii..ri  irj  l<  r,i::ii  Kjiurcu  tlit  mo>t  es.- 
Cdic  I  iv>  1-  in  ;lic  ) T'lji  ji'^.n  ■  [  r  ;i  11  I  ;i  tulfof  red  to  eight 
'  the  violet,  iiiiSfiil  <jf  lu.uf  iiiU  ci^jlu  .  tijsr  ted  wave*  are  nearly 

•  «n-.-  to  two  of  the  violet. 

I'o  make  a  comparUoo  between  the  tiumber  of  vihfalkwa  for 
ict)  wave  of  iound  and  the  numU-r  of  vifaratiooa  cooitinttiiie 
ghi  wav«»,  1  may  »ay  that  30  viUratioot  per  second  i*  about  the 
iiaUeat  wmber  which  will  prodtKe  a  mmidal  aoud »  SO  p«r 
s90Mf  gtwi  (me  of  the  grave  pedal  note*  of  an  Ofgu,  no  01 

*  >li'j'>«  ir>g;   >w  I  in'ivi:.^    {'.w&jjTam*.  simultuseously,  on  iIm  WOm,  ooc 

MCBt&ttiat  a  lmf»  dramt,  m  dun.  wtaMmriag  a  nd  aad  a  vidN 


200  per  scojnd  give  the  low  notes  of  the  Uiss  voice,  higher  notes 
with  250  \xr  second,  300  per  second,  1000,  40C0,  up  to  8000 
l>er  second  give  alnnit  the  slirjllesl  note>  audible  to  the  hutuan 
ear. 

Instead  of  the  numbers,  which  we  have,  say  iu  the  most  com- 
monly Used  pan  of  the  anakal  Mate,  /.r.  from  joo  or  joo  toteo 
or  700  per  secoml,  we  have  millkms  and  miUioaa  of  libntioni 
per  second  in  light  warn ;  that  t*  to  «ay,  400  miliian  millloii  per 

second,  instead  of  400  per  second.  TmU  number  of  Tibntioos  la 
periiDrmed  when  w^-  h^vf  red  light  produced. 

An  exhibition  <  1  r.  I  I  i;ht  invellinc  thKNi|^  space  from  the 
rcn)--><r>^t  >tar  is  due  to  the  propagation  by  waves  or  vibnUioDSt  IB 
h  :  1. 1  r  i:  h  individual  particle  of  ihetraniiroitting  medium  vtbmtes 
to  and  fro  400  million  million  times  in  .1  second. 

.>some  people  say  they  cannot  undctstantl  a  million  million. 
Til  r-r-  ]  c  oplc  cannot  understand  that  twice  twn  make*  four. 
I  In:  1-  ill*  way  I  put  it  to  people  who  talk  to  mc  atnut  the 
iiiiofuprchensibility  of  such  large  numbers.  I  --ly  pmlmU  is 
incomprehensible,  the  infinite  in  the  universe  it  coui)  ri-hcnsible. 
N'>w  apply  a  little  !(i<;ic  ihi*.  Is  the  negation  ul  jntinitudc 
iji' '  iii:'r-:liori>ili!t_- What  »o;iM  ym  think  of  a  universe  in 
which  yuu  tuulil  tiavtl  iJtic,  icn,  or  a  ihuusand  miles,  or  even  to 
California,  and  then  find  it  come  to  an  end  ?  Can  voo  suppose 
an  end  of  matter,  or  an  end  of  space  ?  The  idea  tt  inoonapfe- 
heuihle.  Even  if  jroa  were  to  fo  raiUions  and  mlUioiK  of  inil» 
the  Idea  of  coming  to  an  end  it  moomprebenabte. 

Von  cao  undentimd  one  thousand  per  tecood  as  easilx  as  you 
can  UBdemaDd  one  per  seeood.  You  can  go  ftooi  one  to  ten« 
and  ten  lime:,  ten,  and  then  to  a  thousand  withont  tuillg  your 
understanding,  and  then  you  can  go  on  to  a  thottsand  miliian  and 
a  million  million.    You  can  all  ttndCfStand  it. 

Now  400  million  million  vibratioas  per  second  is  the  kind  of 
thing  that  exists  as  a  factor  in  the  nlumination  by  red  light. 
V'lolet  light,  after  what  we  have  seen  .and  luve  iltuttrated  by  tli.it 
curve,  1  need  not  tell  you  correspon  h  "o  vihrations  of  8<x> 
mdlion  million  |ier  second.  There  .itc  lt■Ll>^;ms-lM^:  .lu.llllil•^  of 
light  can*«t  bv  vit'catiiins  of  much  greater  fit^utti,'  y  .iinl  iiiuLh 
le^ss  frc'iiu ni  y  ttunn  llii-.  Y»ni  may  imagine  vibratiims  ha\inj 
about  twice  the  lret|ueiicy  of  violet  light  and  one-fifteeiilh  (iic 
frcqu-.ncy  of  red  light  and  y.  ii  ti-i  not  ])ass  the  limit  of  the 
range  of  continuous  phenomena  only  a  part  of  which  constitutes 
Viahlt  light. 

F.vcryhi-Klv  knows  the  "  photographer's  light  "  and  has  heard 
of  xHvinblt  light  producing  visible  cffecis  iipoB  the  chemkaUy 
prepared  plate  in  the  camera.  .Speaking  in  INMnd  Humbert,  I 
mafsaj*  inat^  in  niinz  up  to  about  twice  the  frequency  I  ha«e 
mentioned  for  vielct  l%ht,  you  have  gone  to  the  eaticme  end  of 
the  rax^  of  known  G|thi  of  the  hkhcst  latea  of  vibntioo ;  I 
mean  to  say  that  yoo  have  itached  OM  gitMest  itoqncnejr  that 
lias  yet  been  ol»erved. 

\Vhcn  you  go  below  visiWe  red  light  what  have  you  ?  We  have 
something  we  do  not  sec  with  the  eye,  xomctning  that  the 
ordinary  photographer  does  not  brini;  out  on  his  photographically 
?ensitive  pbtcs.  It  is  light,  but  we  do  tnt  i<t>  it.  !;  ii  something 
M>  closely  continuous  with  light  visible,  th.it  »e  iiny  flciini-  i!  by 
the  nsme  of  ms-isible  light.  It  i*.  ennitKi.r-.ly  c.illcd  r.vli.int  lieat ; 
ill\lM!:Ii'  r:lll  n;I  liv.l'-  I'l-lh.!]'-.  itl  tllLS  t  li  i  .r;iy  ['.1th  uf  logic, 
w.;h  h.ird  wir  I-  tlyin;;  i:i  ■■ur  faces,  the  least  trouhlcs-jnie  w.iy  of 
s{.r:xl..:i^  .  f  II  i>  ill  i;  radiant  heat.  The  hc.it  effect  \^.u 
cxpcijence  »bcn  yiu  ;^  i  iifar  a  bright,  hot  coal  lire,  of  .i  hot 
steam  boiler  ;  '>i  when  y.,u  j  n-  ir,  l  u;  not  over,  a  set  of  hi>t- 
water  pipe*  listd  f  Ji  lie.uiftg  a  house  ;  the  thing  we  ucrceivi-  in 
our  face  and  haivls  when  we  go  near  a  lioiling  pot  and  hold  the 
hatiii  on  a  level  with  it,  is  radiant  beat ;  the  heat  of  the  hnndt 
and  face  caused  by  a  hot  fife,  OS  n  hot  kettle  when  he^d  under 
the  kettle,  b  also  radiant  heat. 

You  aiijgltt  readily  make  the  experiment  irfth  an  earthen  tea* 
l>ot:  it  radbtet  heat  better  ihMi  polished  silver.  Hold  your 
hands  bdow,  and  you  perceive  ascnse  of  heat  ;  above  the  te:(v.t 
you  get  more  heat  ;  cither  way  jou  perceive  beat.  If  held  <.ver 
the  teajiot  yon  res  'ily  -n  Ur  i.md  th.it  there  is  a  little  i  irri-nt  of 
air  rising.  If  you  i  -i  ynm  hand  under  the  teapot  yu.i  t;ot  c  Id 
air :  the  upper  side  of  your  hand  is  heated  by  radiation,  while 
the  lower  >  i>le  IS  fanned  and  is  aehially  cooled  hy  virtue  of  the 
heated  kettle  above  it. 

That  perception  by  (he  v.-n>c  of  hrat,  i-  the  peK-ciHi.m  of 
something  actually  crmtiniiuus  with  Siuht.  We  liavc  knowli:<It;e 
of  rays  of  radiant  heat  perceptible  down  to  lin  raum!  number,) 
about  ftwr  lime*  the  wave  length,  or  one- fourth  the  period  of 
viHhk^  or  nd  l%!U.  Ut  nt  take  i«d  Hgltt     4P0  niilion 
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miOioo  vibrations  per  «««oaiJ  ;  then  the  lowest  radiant  heat,  a 
yet  invrvti^a'rd.  r-  about  100  million  million  per  second  in  the 
■rajr  fA  frequency  of  i-ibralion. 

I  h»'l  \\;\-<A  !o  be  aUe  to  grre  too  a  lower  figure.  Prof. 
Langlcj  has  made  nlend:'!  experime:.!^  on  (he  lop  of  Mount 
WhttocT.  a:  'J>e  ht^gni  of  \^,rtx>  feet  abn»c  the  sca-lcTcI,  with 
hi*  "  b(4'«ii»r'er.~  and  ha*-  ma4e  a£Tuil  meisuiremcn;*  of  the 
ware  lea^h-  '.-f  raiuj?  hea:  -Jowtj  Vj  exceedingly  low  figures. 
I  wZl  tKiii  }  't-j  'jS*  <J  •J>e  fiiraiei :  I  have  not  got  it  by  heart 
yer-  bcjar-t  1  an.  ^xzx-~.-^  WfjTt  ttttm  h>m.*  I  learned  a  year 
*»d  a  id:^  Sl^'j  V--'  •j.t  lvwe»?  ra'iiant  heat  ob<.erve<i  by 
-..  gi»c-,.-/t.  Siir  rvi   •i'  I-ic;jUry    C'»rTe>.i<"n  Inl  to 

»t  iar,.>w.L  -jf  •  i«.v=iie"-  fcc  wire  length,  iwcnty- 
eq-r  w  vjr::-i.rvi  »•:   rr:  •i.-i>  i«  "■3;  <»r  nearly 

fju'i-wiL  "'ui.  •ft  jfiUf.':'  •/  iv:r  --x^t  ihe  amD'.itjdc,  or 
«i»t -I-j.i'^t  •!«  uct  rj  ^  wje*:  y  .••-i  Ikjh:  have  been 
•aLiK-iaxu.'.-.   Jt   :•}  ':  ■  j.  .^u^ry.  kCti  .••'.-./giiied  as  radiant 

Ki.  -  »•  jt.a-.  »■   iu*  a«  r:r  knowlctLje 

u  I        1  ..   •         vjr.  '.ne-ha'f  the 

••Tt^":  -j'  •••.jc  ■  VI  •  .         «w  oor 

ft. .  V  »  ».  •  na^  .-It  f«.  e«"-:n  li  down  to 

•nr.-^—.'.v  -J    It*  •«•,"••.-«         ••jj-.  'iit  eye,  our  know- 

iv-iP  'J  •  i-J'U-  <u  u*  V  «vi  -j^  iif.  traj;  -.tly  Oorcprehends 
t«t.-»  »  .-^ 't^  '•^.•i^cy     livjr  in  round  num- 

1^  »•  :..  •>  ■'  n.'  v.- 1  <r.  •/  •.  vjrr^r  :'S-..r.g  to  fojr  octaves 
u'  ..rub-,  u  .1.,  Ix  n  .  r.  ■.•  •je.i.tt  a  rax^zc  to  a  note  of 
fi.<u  M*  \v.  u-urt.  i.kt*  VT*- t/7  »i-:ble  iiglit, 

v«»»  v;-  ••  t.  -J*  niijft.  aiivl  two  octavei  bel^'W  the 

• «  .  ••  Tu<i-«      •  «  lu »».  fA  i*rT  -^.'vl,  >to  7<T  lecf-rvd,  400 
^  K.-iu.   •  ■'..-<»  ta..-A  ■^•■.r-wxAZ  fve  XT.-;-.:?  ra'I'ant  heat, 
^.•Jtt:  l-je  «... -.ijt  >^  tcc'.nd  for 

'.If.  .:  .In.  -t  v.rtt.-vjt  'iie  m'u-.'.'.  ;•  tiie  heat  effect.  It  is 
«  fc**- ;  .i  xuy^.  v.  sn^^  •t.w  tftiiiAy  until  re- 

vs..- tj^^^  vjcrt  atM  f.j  ii-a;  :&  vie  ray*.  Kernel 

jj.  'a  t         \xr.\r-^ .  j:  r.  '".rre  by  nMi:ing  that  it 

-••■!-  ^i'  •i.-j.-  .u  rr'^^zt  nKich  tecme-i  to  ihow 

s  —  =«■«•  =.*.*t  lixi  ■■«->  we  Lave  le«  thm  fall  m.ioa. 
.  .— -.jB-i'.'.  y.:"-i  --jt  v«  as  d  ubtfut:  but  now, 
^  A.  J  i  '-.•^  h  ^  >.::{.'.  -.i^-'-jo,  we  have  I'mf.  Langlcy 
I     •  T  i  t  ■  ".br  a;  -.n  lirives  the  indicator 

/        ^  .        A  r>ir  a;r--«t  the  koIc,  and  with  a 

VAT-i*-*    •  •  ;r  »  ^-.••i-  uiMSSi^  erect .' 

;  i..  •  ^.  -ii"  -  a*.t  U  J  O  wan:  u>  experitnent  with  the 
aev  ^  y  1.  a  biS  c  tspuc  *J:c  beat  with  whatever 

e.^a  -     '   zjt  j^t  -dtStUL  of  tiiC  Cirjoc't  rays  only.    This  is  a 
vr.'»A'7  .j* .  jf,  £o»  Ui-^ annr.  you  ih  «uM  talic  your 

v..  m^rs  'jt  ■t.-jd!  tttsJ  "ieicctur  fr.>m  a  o  mjMraiively  warm 
»  •»  •    V  a  r.  j'lc  «olH  (.•t'tajn  an  indication  of  a  (all 

\'j  lhj»  chanre.    Yoj  rou»»  be  Mire  that 
...  -.s  .    .•  :l  liirrnial  tsqu-ii'iritrm  wi'h  the  .^urmunding 
i  -    .  -1  .,..•_»  lu:  vit-tait-fcla.*.  ariJ  bi-i  pixm  it  to  the  moon, 
•  •!..«  til  'jjc  N».j  l*f»i,le  the  m  -on  ;  you  thu*  get  • 

'  ^  c**.-..  u'trtt^.ti'.  m  wLiiii  you  c  ■mjo.'c  the  railuiioo  of 

•  ,  r.f*  •  .  L  'vt  rACa.-..-JC  'J<  ttte  sicy.    Voa  will  then  see  that 
^  ^  sj:       a  -  ca-  '.'jy  titsvuig  cScct. 

I  Tt  n  eamfbmmed. » 


'.:.:.£/■  ..  TV  A.\D  ED ' "C/l TIOXAL 
/.-.  J£JJJ:i£.\CE 
,  . J  T'f  ?■  ••  •i^'v?rv-i_-  y  p.  !>,cal  Econntnr  will  be 

,  •        13    'J  t*  Hc':»er  i-jcxl  L»i=i:^J!irins  were  held 
^  ^  ^»  B".r-i':i«-i       «xj  can  ii  tate^  ichiclly 

.  >r  'T-    J'  *-r*-:.i-::c  thew-rkof  mo*t  of 

J    M.>    !^  V.  »etai  f"-!.    E'acliJ  s  proposition' 

ij  i'rm  '.'trL    I r  v.iiae  ca»**  ai tempts  were 
,,  K       u.r«  Kf  •  -       rwJi-!y  wi:h  li<a««Tt>tn  rrsuh». 
'•*.»•#  «'  '  •e-'Oi^.'ita. '.e;ii."k  »a»  fairly  diw  by  the  few 
■Kf  .«  >\  'jut  n'.'-r  out  of  f^rwas  solved  by 
.{     4.  ir-*  CTti-.'. 'ate*  trud  AnaJjliral  l",et>. 

'I,'-  lu.-'.'r.    V.«me  very  intrnij;«it 
,  1 -i^'joometry.    In  Statics  an«{ 


.     t  t* 


-IW  »»»»  >-lJlb  y  hwil 
..        y  t»>!  »«1W  » 


nvnamic*  the  m.-ijority  of  candidates  ha«i  made  ha  ir>» 
Trie  attempts  at  .\.-tro»omy  were  few  an  I  gcaenO;  >  . 
.Mtopether,  in  Group  C  (Mathematics),   tbet*  »at  «!■  a 
candu1ate<.  of  whom  41  (ailed,  70  obtaii>«<l  a  third  i-i^-.. 
only  13  attaineil  a  fir-t  dav*. 

In  Political  Ec'<noniy  manyof  the  ajuwers  werevagufsr 
finite.  In  Logic  the  simpler  qae>ti<>Q«  were  well  •ntwer'. . 
Mill's  inductive  methods  were  understood.  ("W  45  cx»L:. 
however,  only  2  gained  a  first  class. 

In  Group  F.  (Natural  Science',  out  of  62  camblais  itii' 
while  S  obtainc-l  a  fir>.t  dasv  In  EJcmentary  Chnu.7 » 
Physics  the  answers  were  mostly  nn'sati^factun' ;  EWo^ 
Biolc^  was  much  letter  done.  Very  few  caitiitit'n  <c. 
to  connect  the  definitions  of  Chemi»try  with  the  fact^ 

In  Physia|-i(^-  and  Zool'>gj-  marke<l  impn>vrme«<  ■n  W- 
in  the  answers.    Tlie  principal  fault  was  Mill  the saM  >~ 
sonal  acquaintance  with  phenomena  that  might  be  cb'i 
served.    In  Botany  the  descriptions  of  pLanu 
done,  ajvl  the  questions  on  VcgetaM**  lltysiolngy  wer:  irvzf' 
with  »oroe  success  by  'evi-tal  candidate^.    No  caikhtiK. 
ever,  gave  a  g>  <•!  description  of  the  geTminali<4i  of  1  <«»1 

In  Physical  Gec-graphy  and  Geology  the  answns  mm.  »  • 
whole,  very  g  >o<l,  ntnl  rcmarLibly  free  from  errurv  TV  • 
common  failing  was  the  absence  of  gooil  diagram:^ 

Mr.  James  Sully.  M.A.  Lond..  has  been  appointel  1  rrs'' 
of  the  IVi.ird  of  Electors  to  the  Pr.fessorshij'  of  Mnrair^" 
sophy  and  L»n;ic,  in  place  of  the  late  Dr.  Ti^thnnter. 

Dr.  PKinilil  M.lcAl:>ter  h.is  been  appointeii  by  the  j«f 
be  an  Elaatniner  in  Medicine. 

Mascheste«. — At  a  meeting  of  the  Cosacil  of  tW  = 
Unhrersity.  1  iwens  College,  on  Friday.  N'ovetnbeT  21.  Mt.  .'  r 
Fowler.  B..\.  (Oxon.)  was  elected,  on  the 
the  Senate,  to  a  Berkeley  Research  Fellowiluptn  Zoala^r. 
Piatt  Physiological  Scholarshii\  which  is  also  for  the 
ment  ol^  original  research,  has  been  awanicd  10  Mr. 
Marshall,  B..Sc.  (Vict.>. 


scnixriFic  serials 

Jammat ti*  Anlhrvfio.'.-'sn.-al  tmtlitute  *f  Grot  finiSM  : 
Irtland,  Noveml>cr  1&S4. — The  ethnology  of  Ecypciin  $«• 
a  timely  and  important  paper,  by  Pn>f.  A.  H.  Keii»?  — • 
tiitnal  observations  on  the  osteolop"  of  the  natives  of 
daman  Islands,  by  Prof.  Flower. — The  Kuf^is  a  soall 
Central  Sumatra,  by  .Mr.  Forbe*.  — Votes  on  pr*iu<tT'C 
mains  in  .Anti|>aros,  b>'  Mr.  Theoloie  Bsnt. — The  IVw  v 
the  Honic,  by  Mosrs.  Mowiti  and  Kison  ;  an  attempt  (■■ 
a  resemblance  between  the  general  orgaaisaliea  xmk  w 
the  Attic  tribe*  arxl  tho«e  of  the  Australian  ahonpae*.  — 
i^-mbolic  messages,   by  the  Rev.   C.  GnU»er.  i*ewr.-« 
method  in  which  natives  of  the  Voenha  cooiiry  wnri  on.» 
to  absent  friends  by  means   of  shells  featbm,  cor:, 
coal,  sticks.  »Vc. — C»n  the  siie  of  teeth  as  a  chanuref 
by  Prof.  Mower. — A  Hindu  prophetess,  by  Mr.  WaC 
(in  certain  le«<  familiar  forms  of  Palsnlitliic  flm  iaq^w 
from  the  gravel  at  Reading,  by  Mr.  .>^hnibsole. 

The  Autrri^an  "Jomnuxl  .>f  Siienet  f.ir  Novemlm  cvinM* 
Mr.  .\sa  Gray's  jojier  on  the  charaaeristics  of  the  North  t^ 
can  flora,  read  before  the  Biolnjical  .section  of  the  Br<>».-i 
ciation  at  the  Montreal  meeting  ;  als:>  coluaibite  in  the 
IliiUof  Dakota,  by  Mr.  Bkike  :  s|<ctr'>-photoroetric  stu'l 
ments  by  Mr.  Nichols  :  cnnci-ni  nf  Becker's  iheoey 
by  Mr,  Ross  IV^iime  ;  the  dilfcrence  between  sea  ami  c~ 
climate  «ith  regard  to  vegetation,  by  Mr.  Buysmaa: 
affinity,  by  Mr.  I.  W.  I.an^ley  ;  the  relation  between  tb' 
motive  force  of  a  Danicll   cell  and  the  strength  of  ' 
sulphate  solution,  by  Mr.  Carhart  ;  a  notice  of  the 
marine  fauna  occupying  the  o-iter  bonks  of  the  southern  ■  — 
New  En,;I.\nd.  by  Sir.  Vcrrill  :  and  a  note  by  Mr,  J.  1'  r». 
on  the  Costlandt  and  Struy  Point  hi'>rnUeHlMiJad  < 

ftrrttf.i  5.ii(Tffi''i-i"-/««.r'«i?r7jJ5r, 
armospheric  elertricitv.  of  t 
tipm  (cnntinnp<i*.  by  Prof.  G),iv 
merho)!  fee  determining  the  vtliv' 
Steiner.— ^Maa^iaur:^ 

vi:  ili^^^^^^^l^^sy^cu 
pramic 
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nihrapolopcal  Institate.  V  'r— ii  — ?-  •.  F.  w?-. 
5,,  Pr«*!iJ«i!,  in  'h*  c- i:r  —T^.t  t^-.  j.r    -       —  .  :  ;i^r. 
1.  T»Jl<l^  Dr.  F.  K-  C  '-  i.  i:,:  M-..  t  >.  ■ 
»:a«i!.— Mf.  Fri-1  .•  Cii'    '  ■■•-i        :    -r^  —    :  <. 

ij^jiliaiKcv  of  l}ic  U'f  A-  -_-  :   -z    :.:  •_-  -v 

-llMCUl  Hcilth  KvK.'  ■  -.  — i,  •'^  •  '•  i".-'  rr>:'  '. 
1  irctt  nti(  rrt  fillj  * -■:'■>.£■;  :  ::.  '.  -i.--  ;. .  -  H-- 

;t  10  sh«  »uh  h  w       »  .  : .  --r  ^      -  '  ^  •  rx  t  : 
i'srrttKnl'.  niii;li!  :-r  riji^ir,  li i  h  , »  ;  :  :  ,       •  .i-  i  iT.-.rra 
ituioBtoa  ••>£^a  l»e.    Tie  re».'.:  »i«  5>M  ■a» 

I  tbnf^  the  Ub«n:wT.  ei:^  ti^n  \<r:^  m 
MBdlnDil  nuikidar*  f  1?  t&e  sa  </  3/..  in  x  comnut- 
}dr«lRt««fejaljSr«ei!>)f.  The  r^Uiry  <rf 
l^ntfftgratt  dut  iu^Mrwai  be^^fc--  *  J  £^  more 
lau  Ihw  CmM  be  Aimiied.  pcmiis 
4 iaai|M» tad •«it«d  loocibf  lieir  ti^A.\zi»x.  btR  gart 
r  MtnnpK  »i  h7.-ttc>s.  So  B»f  a(;L;*-i'>as  ha*e  been 
ibroad  a&i     \.  --r.z  f  r  d3fC;esi«*  «f  the  iartniiMBMt 

ufcBBldbe<otiv.i?re-;  •i-'f  .re -.'h- 
."he  pmwsf  f^K*       •   id''1<  ■ '  ^■ 
uSniOKnli  t-j  Lh  •<  i:  t>v.-  i  • 

Mr.  Ginura;::,    -. ;  :.  il    in-!--  i  t 
on  K'lvl,  »»w:e-i       M'.  W:i;u-  -,  i 
aU  tif  [nt»5arfniea'.j  it  iSc  Uri' 
u;<  ciajje  t.r  njra.»a:;ng  and  kf  ?; 


•?  r<-i  j;.  ir. 

Kjlvc  ''.LCD  sc! 
T.iV-f.    »!  I7J, 

.  !  •■'tr^rnj  ihrm, 
■  -  ;  "htT  maVe 
I  r';;;--(rr  of  tli<r 

-ilfc  H.  O.  f  OiTbes  rca4  a  p4|>ct  oa  :at.  y^jpae  til  the 
T-  ■■StVkGft 

Pfajrmcai  Socistjr,   N'H-cmH-i   lo. — Runi^v  11. 
.M.r».,  K.K.SS  U  an.l       Frc-ji^n;,  m  the  ch'iu.— 
'•Jenl  iJ'  !ii"cr<r^  '*t-  nr^-nin^   a.i  irt;'.  in  which,  aft<fr 

•  '  :ht  !  -  A  '  ■  ,  ,  -  .  hi  1  •■Jitainol  in  thf 
l>r.  f.  .V,  ! ;^ij.y  yean  i'-  -ircrdan'.  ai<3 

'jiK  of  i:i  prtsi  irtit'i,  he  caL<' 1  jtien!i>n  to  the 
»  of  itct  irtHW>  ta  tbovtog  tkal  ihc  ^.-ospsxty  of  ti>« 
the  im»w«r  «f  neaiaenBip  awl 
eworic  aeeosplithed. — ^Dr. 
diiaai  the  nb}«ct  of  "  Biologietl 
ire.  "  Having  diowa  the  Beoes«itv  i-x  a  nontenchtiire 
10    all    wncntific   mcD         ibv!ittg>u&h«dl  from  the 
iBes  of  plants  ajid  snimaU,  which  varied  in  <ttf!crcnt 
c  referred  to  tbe  iatroiuctioo  Ky  Ijnnx^  of  the 
teiB,  uo-Jcr  whicft  e*d>  fo.-m  rrrnvc  l  a  generic  and 
!»-.  and  to  ihe  ac'v/n  taJccn  by  the  Bri;i-h  AsK<is- 
and  again  in  1S65,  wi;h  the  vitw  of  ?<-c^ring  uni- 
ir  rale*         rrcoiinjcndatiorn  ha  !.  hrSJi-J,  worlcci 
-ineAx  of  sciroc^,  f  -i!  ihcy  ba-i  not  l-c?n  in  rvcry  par- 
t-i  t-ij-  naturaJtsti  ibroaJ,  whiic  even  in  this  country 
i^cn  beArti  ooiitvjui  doIc5  of  distent  \<  lo  ibeir 
t  'Tic  wants  of  the  «iet»ce  <>f  the  prc^nt  day.  They 
r.  form   the  bi»5ts  for  all  >ubvL- )aent  lttemp<i  ;ii 
'   -rv  t.      T*roce«tiing  lo  discuss  tho-e  rule*,  he  urged 

•  i  iirict  adherence  1 1  prtoriTy,  in')  <ai.}  he  agreed 
.h^  putilicatioQ  ib<mki  mean  ibe  inMTtioa  M  the 
a  peaated  booli.  «itb  the  arfditioa  that  sadi  book 
.  OA  sate.    He  aico  exprnted  c«>nciiReiice  in  cite 

wbich  dqttentcd  the  propoanding  of  lunh 
'  cooM  bardly  anee  with  die  dewiBdatiaB  of  what 
■I  1 1  mr  naace,  tut  was  nano  ooined  at  nudooi 
i«ri«sci«Mi  whatever.    The  dittealty  «f  deriniig 
npied,  was  immense  :  and  if  a  person 
Bled  a  nicely  <-jv.niiing  wiiH  of  clav«ical 
\*  a-<»  a->  jjo.hJ  as  »  ine  cicophi>ni>u»  '•>air-breakei," 
l«rrjvati«jn.    Touching  next  >-Hi  ihe  c oaiparative 
irl.    trinomial,   and   ijuadrmonii^l   sy^thms,  he 
■  .  riL-  hid  come  for  any  rnilic-il  in^rrferenw 

rwiwch,  rkot  withstanding       i!<  Icfectv.  h.i'i 
•>*fc8  tinic  ;if  l..nn.i:-J4  to  -'in  .iv»-n.  Whilf 
^flilied  by  »ome  »r;;cis  of  cninnj; 
"^^Bjte  of  appcn'ling  tlie  cfitntnan 
^~*ha^oeDtitic  one*  for  ht 
^^^tof.  llun*,  a  V  itc 
-"^^iJiis  address 


ILuEcnsnat 

\  S«cic^.  October  ;.— A  pepcr 
ia^ci  ^  Alfred  Brxhen,  F.ILA>S.»  on  fiiak 
be  h»tt  nxwed  a: Biiiay  *s  early  as  JaaoKiT' litis 
*«v.a»i AguBoo  l£:y5a£iai:hecf>dof  Aojost,  OBthecratiBf 
r''  0::>be;  j  be  o^is^rvd  the  «aae  phesocacfMa     d<«r  MPa»- 
a»i  ataitaieii  it.  ihenf     m  <w  amospbcre.  and  sot  to 
s*  beinj  I  real  a;  r  :r.  lige  ■: ;'  r^^>  -un.  i>  ha  i  l>eea  t;''<'ei3  out. 
Octi.'.'wf  2t.  —  I-—::';    Punie.i.   F.  R.S.,  C'-imtn-nnicated  a 
V-       T>;'  ;;;:v  cf  the  n:-v->n  djnn^  :o;al  lunar  ecajise*,  in 
mi;:.-     wi-  \j      ■»         ;he  »i-iS..li;y  m  .^oesJion  might 

.rj  r.  ■  ;n..  .<n';  irr.-i  le  inea<'-.ire  !-e  'i-je  to  the  outer  CvH\^na,  which 
entec  'o  a  tn'.;ch  grcaitf  h-iiinve  ..-n  eAch  m.'c  of  tbe  son 
t.'.ir.  vrnii-  iiimeter  of  the  eaith  a;-  seen  from  thennoon.— 
f'rof  H.  E.  k-icoc  K.  R.  S.,  eor.:iit>utevl  ,1  I*A{KT  on  the  dia- 
rxr-^ai  r«ririai;  riA<»  of  S.  jlh  .\tnca.  Two  iAaf U  sank  in  the 
Kim:>erl<ry  Mine— one  10  the  "  |'<pe."  ihe  other  IB  like lhale BCtr 
It— joj.it?'.!  liuv^ugh  the  following  >;rjta  ;  — 

(I)  **PS*t'* 

Re-1  >a--  1  

Tiifii:o"::'>  LimT.>;ooe 
S  ift  yei; -  w  carhy  dia- 

m'ln'l  nv'ii 
Soft  blae  diaaood  ttK-k 
Ito   


Total 


Re<i  Sand  .  .    ...    ...  jfiM 

Tufaecous  LiMttmw...  5  „ 

Yellow  Shale    .  ,      , .  M 

Black  cartionac«oa%  do.  to  „ 
Two  thin  bands  of  faladc 

dust  in  Shale...    ...  I  hot 

  atack  Shale   3^  feet 

jgnleec'  Dolerita   


3  feet 
"5 

10  ,. 
2S1  ,. 


in  feet 


The  iHiu«rfc  wm  fa«g  »  the  ydhiw  aadMne  "  Stng'N 
with  gaiDets^  nuca.  beoocue*  ifaMOMe»  itynie^  Ac*  and 
sepMatol  washii^  tbe  bndteit-np  cacidi  in  stakes  liHiiitr 
tofhoK  aMfl  in  gnld-miainK.  1^  aBnai  vilicof  (hrdiaiaoiida 
from  IDnberley  was  said  to  l<c  3,750^000^1,  aaal  the  total 
aoMMiat  nti-^ed  sif>ce  i$7o,  to  reaoB  tiw  eiiwuw  mo  of 
40.000,0001'.  Fire  di0ereot  spcametu  of  the  joraia  were  thna 
prodnced  and  tbeir  analyses  giren. — Nates  on  enrdopes  tuA 
fingnlar  wlotiaai  (oooiiaKd),  bjr  Sir  Jaaes  Cockle^  F.R.S. 

PAais 

of  Seine—,  >'o«(enbcr  ir-^jf.  RoOhod,  Pr^ 
the  chair. — On  the  breathing  hagt  of  the  CaUo 
rUmauwrnt,  hf  M.  Alph.  Milne- Edwards.    The  specimai  of  the 

.v(>ecio>  of  h^jmbUl  fomtiog  the  subject  of  the  paper  wa'^  brought 
to  I'arii  last  s^nuBer  bf  If.  P.  Fanque,  head  of  the  iHrientific 
iBt.'«^i.<n  recently  wnt  to  Sumatra  by  the  Minister  of  Public 
Inimction.  Owing  to  the  peculiar  dtspoiitioo  of  it*,  breathing 
apj-aratus  the  Cal-t-i  r-fiiKj-z-r-.ts  ii  a  remarkably  liijlit  bird,  its 
weight  scarcely  ■.  <.  ■  .  !;n.;  1 5 co  grms.,  although  it  U  about  the 
size  of  a  ttir^  y  ,  —  On  the  aoaesthetjc  action  of  the  chlorbydrate 
of  Cftaitmj,  l.y  M.  Vulptan.  So  powerful  is  this  an«^h«tic, 
which  i<  at  presesj  the  sub;ect  of  numerous  experiments  by  M. 
KoUer  and  other  physiologists,  that  an  aqueous  solution  01  one 
part  <s»3t  n(  ff>e*in»  and  nin«tT-nine  parts  of  water  it5*erJe<l  under 
ih'.-  irv,.ii  l-  j-ri>l"jcc-  L  >m;ilc:L-  insensibility  c.:'  the  t-in  -jnt-.i-i  an-; 
cuiciiej  la       hunun  cy. .     !!-..:  the  effect,  m  :!.Ete  i-r 

four  minu"'  -.  only  -  few  minutes.     Experiments  made 

on  the  dog,  I'rug.  and  'Mtr  animals.  ha»-e  b^n  attended 
with  lake  remha.— Contribution  to  (be  stadf  «f  the  deposits  of 
pbosnliates  (Kne.  iron,  &c  j,  in  the  Depiitiinti  of  the  Droeae, 
Ure,  and  oth«  puts  of  Sooth-East  FnoM.  bjr  M.  P.  do 
GaspMfa.— E  ■  pulmf  111  demonstration  of  the  iomttoa  of  the 

electromotor  force  produced  bv  the  contact  of  iron  and  copper  at 
a  high  temperature,  by  U.  r.  F.  Le  Rowc  From  the  re*uh» 
of  several  series  of  esperisaeirts.  conducted  under  van  ing  condi* 
tioas.  the  nnthor  oonchidca  that  at  -about  tbe  tem(>erature  of 

1000'  an  electric  currmt  pas.iing  from  the  copr-rr  ;  1  'h-  hon 
heats  the  point  of  contact,  while  cofliv.;:  i!  •'rz  o:i:Yi.\}\  t,  m- 
peratnre.  A  knowledge  of  this  fact,  n  jw  r  r  :?  <■  Ht.;  time 
ilemon«4rated,  may  affect  not  only  the  thron,  f  ;  th-nn  -<lec- 
tricity.  but  al^o  that  of  cenain  chemical  piicttoinetu. — taperi- 
mctits  made  as  a  oontribation  to  the  study  of  the  phenomena 
pTodij<-«^  in  man  \if  the  tn^Mttran  of  ihi?  dsarr^T-tc  liquid  of 
c~  '  r.i  ir.t  •  th._  -tonijch,  Vfy  N!,  Hcchr;' mtaiiii-.  Ff  ^aj  th«'>e 
e»j.i«t;;:;fn;-i,  ma<ie  ua  hjintelt,  as  wtll  a»  an  the  diig,  gninea- 
pi^,  and  other  animals,  Ihe  aothoT  feels  justified  in  cuoduding 
that  the  reception  in  tbe  stomach  of  the  diarrbaeic  Luiuid 
ujTcwwna iTinw        '  ' 
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urily  produce  tnie  cholera  in   man. — On  ihe  presence  of 
ihc  liiliary  sali«   in    the  Mtvotl  of  cholera  pnlientt,  anil  on 
(he  ciistcncc  of  a  toxic   alkaloid  in   their  dejecta,  bjr  M. 
G.  Pouchct.    The  author,    who  i*  conducting  a  scrie*  of 
im(K)r1ant  experiments  in  the  Hospital  of  Saint-Lijuis,  Paris, 
conclude*,  so  far,  that  the  IiIockI  of  cholera  rictims  it  cer- 
tainly charged  with  a  proportion,  occasionally  very  con'sider- 
able,  of  liili.iry  salts,  while  their  dejecta  nearly  always  possess 
a  strong  alkaline  reaction. — Letter  on  the  application  of  the 
decini.ll  system  to  the  measurement  of  angles  and  of  time,  by 
the  Minister  of  Public  Instrtiction  and  the  Fine  Arts. — On  a 
generalisation  of  the  theory  of  mechanical  quadratures  by  M. 
Stieltjcs.-  f)n  the  reduction  of  the  .\l>elian  inlecTals,  by  M.  H. 
Poincarc.    It  is  shown  that  any  system  of  ,\bclian  integrals 
always  differs  infinitely  little  from  a  reducible  system. — Note  on 
the  involution  of  superior  dimensions,  by  MM.  J.  S.  and  M. 
N.  Vanecek. — Note  on  an  e<iuation  analogous  to  KummerS 
equation,  )iy  M.  E.  Goursat. — A  fresh  demonstration  of  a  theory 
of^  Jacobi  respecting  the  decomposition  of  a  number  into  four 
squares,  by  M.  M.  Weill.  —  f>n  the  laws  of  friction  in  mechanical 
appliances  in  connection  with  the  experiments  on  the  electric 
transmission  of  force  about  to  W  maiie  between  Paris  and  Creil, 
by  M.  Marcel  flcprez. — On  the  construction  of  prototyjic  stand- 
ards of  the  legal  ohm,  liy  M.  J.  Rene  Bcnoit.     The  Inter- 
national Conference  of  1884  having  ilcfincfl  the  value  of  the  Ic)^ 
ohm,  the  author  describes  some  quicksilver  standards  representing 
Ihe  new  unity  constructed  by  him  at  the  request  of  the  Minister 
of  Posts  and  Telcgr-iphs. — Note  on  the  indices  of  refraction  of 
crystallised  alums,  by  M.  Ch.  Soret. — On  the  chemical  con- 
ttiluents  of  the  rain-water  that  falls  in  the  city  of  Algiers,  by 
M.  Chairy. — Remarks  on  the  combustible  carburetted  com- 
pounds present  in  the  terrestrial  atmosphere,  by  MM.  A.  Mnntz 
and  K.  Aubin. — Note  on  the  trifluoride  of  arsenic,  by  M.  II. 
Moissan. — f>n  the  reaction  of  ferric  oxide  at  a  high  temperature 
on  certain  sulphates,  by  M.  Schcurer-Ke>.tncr. — (in  ammoniacal 
ferment,  by  M.  A.  I.adureau.    The  author  cis"cs  the  results  of 
experiments  commenced  three  years  ago  for  the  pnrpose  of 
determining  the  rUr  and  presence  of  this  substance  in  Nature. — 
On  the  presence  of  amylase  in  the  leave*  of  plants,  by  M.  I„ 
Brasse.    The  author  has  determined  the  presence  of  amylase  in 
all  leaves  hitherto  examined  by  him,  including  the  potato, 
dahlia,  maize,  l*elroot,  tobacco,  poppy,  sunflower,  &c. — On 
Ihc  employment  of  the  cullivate<l  yeast  of  wine  for  stimulating 
fermentation  and  shortening  its  duration,  by  M.  \.  Rommier. 
—  Adililion  to  a  note  on  a  crystallised  pegmatite  of  chloro- 

£hyllite  from  the  l>anks  of  Ihe  Vi/e/y,  near  Montbrison,  by 
I.  F.  Gonnard. 

Berlin 

Physical  Society,  Oclol>er  34. — In  former  'xperiments  with 
llrlmhollr's  Icucoscripc  Dr.  Konig  had  found  that,  while  persons 
li:iving  normal  trichromatic  ryes  saw  the  two  images  appearing 
in  the  field  of  vision  differently  coloured  whatever  Ihe  position 
in  which  the  Nicol  prism  was  placed,  persons  with  so-called 
coluur-blind  or  bichromatic  eyes,  on  the  Nicol  prism  being 
placed  in  a  certain  pmiti  m,  saw  similar  images.  In  the  case  of 
•II  to  callerl  re<1-blind  individuals  the  ixisition  of  the  Nicol 
prism  was  always  the  same,  and  differed  from  that  in  which 
grern-blinfl  |ier«<'n»  saw  like  images.  The  leucoscope  was, 
llierrforr,  an  instrument  by  means  of  which  colour-blindness 
could  (*•  cmrlosively  determined.  For  the  practical  require- 
ments of  eye-d'iclors,  Pr.  Konig  had  now  «o  far  si  nplified  the 
Irurosrotie  tliat  it  contained  only  a  double  prism,  a  lens,  n  quartz 
iJair  (rY  5,  10,  or  1^  mm.  thirk),  a  Nicol  prism,  and  a  telescope. 
With  Ihe  help  of  lhl«  simple  instrument  not  only  did  it  fwcome 
cisy  to  ns4rrlain  roloiir-'dindness  in  practice,  but  it  couM  like- 
wise l>e  drtrrmined  whether  any  transitions  occurred  between 
r^l  anil  green  blindness.  Among  fifty  colour-blind  persons 
eraminrd  by  I>r.  Kong,  he  had  not  found  a  single  case 
of  inch  transitional  form.-  Prof  Neesen  repor1e<l  on  the  re- 
s'lmplion  of  hi*  earlier  experiments  regar<ling  the  influence  of 
ma;n>^risalinn  on  the  electrical  conductivity  of  fluids.  The  fluid 
ronduclnr  consisted  of  two  tul>cs.  a  longer  ami  a  shorter,  to 
which  Ihe  current  was  transmitted  by  means  of  eleclro<les  exactly 
alike.  The  tulies  were  combine<I  into  a  bridge,  and  counter- 
balanced by  the  intercalation  of  metallic  resistances.  One  tul>e 
was  brougnt  l>rtween  Ihe  armatures  of  an  cleclro-magnct,  and 
Ihe  resistance  measured  alternately  with  and  with<jut  the  excited 
•Irrtm  magnet.  When  the  lul>e  was  placeil  equatorialty  l)el  ween 
»r  magnetic  poles,  Ihe  difference  in  the  balance  of  Ibe  galvino- 
rier  was  not  greater  than  that  prcMluced  on  the  galvanometer 


by  the  magnetising  current  alone  (0"3  parts  of  tW  o": 
With  ihe  tube  placc^I  in  the  axial  posiiioa.  00  llie  olkr  ia 
the  difference  in  the  balance  under  an  excited  el«ti»«it» 
amounted  to  about  I  part  of  the  scale,  an  effect  vbich  <rr 
to  demonstrate  a  positis-e  influence  exercised  onlhe  ooaihi  ' 
by  the  magnetism,  considering  that  the  electro-napiel  c«|4i 
was  not  very  powerful.     It  still  remains  necessary,  of  cwnt 
determine  by  s)>ecial  exi«riments  whether  this  chuR  of  rse 
ance  does  not  proceed  from  the  influence  exertijed  ny  li« 
netism  on  the  polarisation  of  the  electrodes.— Dr.  Kitk- | 
duccl  the  lightning-photograph  he  had  lately  ilw«»  '■■ 
Meteorological  .Society  (t-iiit  .N'AirRt,  s-ol.  xxx.  p.  ftjS  •■ 
thereby  gave  rise  to  a  somewhat  lengthy  disctisrion  <« 
ning-discharges. — Prof.  Eilhard  Wiedemann  of  I-dpcjcrr 
nicated  some  results  of  an  examinali-jn  he  hiH  auAs  1 
colloids,  the  relation  of  which  to  water,  following  op  ure^ 
work  on  crystals  and  crystalloids,  he  de»ermine>l  with  ir*>' 
their  thcrman>chaviour.    Lime  on  being  brought  uiM  *' 
with  water  swelled,  as  was  known,  and  that  with  evului  ' 
heat.     On  dissolving  s'ackcl  lime,  on  th«  other  hit>i  • 
larger  quantity  of  water,  heat  liccamt  latent.    >i»ili' ' 
lions  applied   to  other  organic  colloids,  such  »<  Ci- 
starch,  albumen,  &c.     The  expansion  of  gelatine  onJa  ^ 
Prof  Wie<lemann  found  to  be  quite  regular.    At  ik 
point  of  the  colloids  the  curve  of  expansion  showed  unit;*' 
slight  curs-ature  cons'ex  to  the  abscissx  of  tcmperalurt. 
Prof.  Wie<lemann  put  s<ime  gelatine  in  a  test  cla",  is:  • 
on  the  top  of  it  some  small  shot,  and  forth:! 
layer  of  gelatine  over  that,  he  saw.  after  bea'inf.  ci-* 
slowly  sink  through  the  s-iscid  mass  to  the  Itottom  US'' 
again  spread  some  small  shot  on  the  lop  of  the  fluid  (tJ^ 
he  again  s.-iw  it  sink  slowly  downwanls.    A*  soon,  howr 
it  reached  the  place  occupie<l  by  the  previous  sho«  t*' 
sank  to  the  l>ottom,  it*  descent  necamc  much  more 
though  the  first  shot  had  opened  up  a  cha'mrl  of  lightff  ^"^ 
ence  in  the  gelatine  which  had  been  originally  of  iht  ia» 
sisience  as  the  superincumbent  gelatine. 
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(uo,  —  Note*  oa  tbc  fC4iUe  Frr«  in  England  :  C.  A.  Iloulenger. 

H^-F.DNESPA  )•.  nrcKMMca  v 
.Vr  itTT,  al  8.  —  Note  on  a  Section  near  Lianherit :  Prwf.  A.  H. 
ve  I  ertiary  Ba-taltic  Formation  in  Iceland  :  J.  Starkic  Gardner, 
>  the  Loarer  Eocene  Plant  beds  of  the  MMllic  Foeaialioo  of 
"^la/iir  r^a^xltver.— Note*  oo  »peoe«  of  Phyllopon  and  Pham- 
liM  l^iaer-Sihtfiaa  Rocli*,  near  U'el>.h|jou.l.  Wale< ;  (Mirxe 
•-    Cooimuniraicd  by  Pnif.  P.  Martin  Duncan,  F.R.S. 

J  H  L'RSDAY,  DrciMac*  «. 
fcrv.  at  8. — On  Motion  of  Ireea  and  Continuity  of  PtxXo. 
«i  Tylor. — On  Heterolcp*dottu  sraodta.  a  Fo»»iJ  Fuh  frum  t^ 
.'.  rtavia. 

-tSTir.  •!  8.  —  Ballot  tat  the  Election  of  Fellnwa. 

A  M  ATE  UR 
PHOTOGRAPHY. 

AMATEURS  SUPPLIED 

WITH  A14. 

NECESSARY  APPARATUS- 
r)RY  PLATKS,  CHEMICALS,  Ac 

Ins!ru(tiem  Civm. 

HOUaHTON~&  SON, 

I   High  Holborn,  London,  W.C. 

^GNETISABLE  WATCHES. 

wHicli  cmiaBOC  b*  "  HAOMBTISBD,"  coosrvcted  M 
JD  at  W.  CaooKBt,  £«q..r.R.S.aadu«zUbiMdatlk« 

MmM^n  el        Priaary  Standard  TIackaepcr  of  tka 

•  J— A*.  Straitd,  and  )4.  Rml  Kxckaaf*.  Loadna. 
Wai  be  ooovcttad  lotUoplu. 

ac  SECONDARY 

H.  GLADSTONE. 


LIGHTNING  CONDUCTORS. 

Eaperieocc,  accumuWtled  line*  the  time  of  Benjamin  Franklia,  pto««> 
coitcluBvely  that  a  Conductor  made  of  Copper  of  adcquala  (iac  i*  th*  beat 
of  all  appliance*  for  the  protection  of  erery  description  af  bvildinf  frool  the 
d<«tructive  elTectt  of  li|hlaiD||. 

NEWALL  &  CO.'S 

PATENT 

COPPER  LIGHTNIHO  GONDUCTOB, 

A<  applicU  t'j  all  kindi  uf  buildinxa  and  Shipping  in  all  parts  of  the  vertd 
with  unTaryii»  aucceaa.  i>  the  moat  Tru  at  worthy,  moat  Effactiva.  aad  alia 
the  Cheapeat  Conductor  ever  offered  to  the  Public. 


R.   S.    NEWALL  ft  CO., 

tjo.  STRAND,  W.C. :  7.  NEW  QUAY,  LIVERPOOL! 

6«,  ANDERSTON  QUAY,  GLASGOW. 
MANDFAOTOKY— OATBIHBAD-OM.TYMB. 


SANDEESON  &  Co., 

Sol*  Xov«iitora  of  the  Solid  Copper  Tapa 

LIGHTNING  CONDUCTOR 

la  Contiououi  Lenstht.  without  J  iinia.  a<  tunpUcd  by  them  to  Her  Ma}<aly'> 
Govemmrot  and  the  Cotoniea  ;  the  Italtan  G^>vcrnQlenl.  the  ArKantilia  Ke- 
public,  and  other  Foreign  Govemmenti  :  the  Royal  Courta  of  Juatice,  Strand, 

the  HrjUMiof  Parliara«nt.  Ac. 
Chimney  Shaft •  Repured.  Hooped,  Raiaad,  Pointed,  or  Straightened  with- 
out Stoppage  of  Worka.    Lii^hining  Cooduct  ira  Inapected  and  Teated  by 
Eapenenced  Electrician!     He.-tric  Belli,  Speaking  Tubea,  Ac,  fitted  on 
the  mo4t  Id. proved  Principles. 
LEADENHALL  H  JUSE.  ioi,  LEADENHALL  STREET.  E.C. 


SECOND  EDITION. 

GRIFFIN'S 

CHEMICAL  HANDICRAFT. 

PRICE  4>.  14.  rOST  FREE. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS. 

ILLUBTRATED.  CLASSIFIED.  DESCRIPTIVE. 
Oaay  Im,  4(0  py.,  lUuMralad  with  i.Seo  Weodcittf, 

Mast  CemfJtIt  and  Cktaptst  Liil  of  Apparatus. 
JOHN  J.  GRIFFIN  and  SONS,  aa,  GARRICK  STRELT, 
LONDON,  W.C. 

FEBNS.  A  SPECIALITY. 

Hm  Urtest  ana  matt  proraMty  ILLUSTRATED  CATALOOUE 
PERNS  ever  published,  containinK  much  vfttuAtle  iDfurmation,  many 
^ynooTBu,  aunicrout  l>c*cnption«,  and  copious  yci  titnp!*  "  Hint*  on 
\9tT\  Culture  "  ;  rrprcftcnlatiTc  of  our  IMMENSE  STOCK  nf  FERNS, 
which  i>  probably  the  largest  in  the  WorlJ.  luilaljlt  (•.•r  STOVE  and 
ORBENHOUSE  cultivation,  for  OUTDOOR  FERNERIES,  ar.d 
other  purpoaea. 

May  if  Aad  on  afpluatUm.    PK/CE  I/. 
ABRIDGED  CATALOGt'E  OF  OVER  lOOO  SPECIES  AND 
VAPIETIES  POST  FREE. 


W.   &   J.  BIRKENHEAD, 

FERN  NURSERY,  Sale,  Manchesteji. 


64,  CORNHILL. 
PERILS  ABOUND  ON  EVERY  SIDE  ! 

THE 

Railway  Passengers'  Assurance  Company 

INSURES  AGAINST 
ACCIDENTS  OF  ALL  KINDS— ON  LAND  Uk  WATER. 

AKD  HAl 

THE  LARGEST  INVESTED  CAPITAL. 
THE  LARGEST  INO:)ME. 

AKD  rATi  TBA*LT 

THE  LARGEST  AMOUNT  OF  COMPENSATION 
Of  any  Accidcstal  Aran  ranee  Coaapaay 

Ckairman-HARVIE  M.  FARQUHAR.  E««. 
Apply  to  the  CIcrka  at  tbc  Railway  Statieaa.  the  Local  Ag'WB,  or 
WesT'Ehs  OmcE:— 8.  CtAXD  Horai.  Bt-itpii>G«,  CMAatirc  Caeaa; 

Head  Office :— 64.  CORNHILL.  LONDON,  E  C. 

WILLIAM  J   VIAN.  Sea«t«T- 


Digitized  by  Gc 


XXX 


NATURE 


H.  a  E.  J.  DALE. 

manufactl:rin(j  opticians 
and  electricians. 

PATENT  MULTIPLEX  CAMERA  10  cMxy 
13  Do'  PUtM. 
A  PnarKcr  Ai'I'ahatis.  roi  TovaiST* 
(Chu|Kr  and  bcller  lluin  Doubk  iUcluX 
ItlntlraltJ  Cinutir  Put  Fm. 

Complete  Pliotograpbic  Sel<  uf  High  Qualily, 
with  Multiplex  Camen.  frum  jCS  M- 
lllutiniietl  Catalogue,  4  StamM.  Electric 
Calalr^Kue  (too  paget),  4  Stamp*. 

a6,  Ludgate  Hill,  London,  B.C. 


With  lb*  Auixanra  M 
r»«Dit(icK  Boxn,  F.Zj;.         I       I'lMN  A. 


f.umt,»n  A.  Fitch,  F.L. 

V    II  .V. 


Powia, 
ra  Wiia, 


M  D. 

F.L.S. 


.  .    ItlVllANAK   WhITI-.  M.I>. 

''Ktfaim  ArrW-U*  by  well  knovn  F.nl'inv>lo«i«t»  o«i  all  Bmothe*  of  lb» 
•  '    -    ■  injorioot  or  heoeficial  \r<  f  ann  «r  flanlen  ;  Note»  on 

B  nrrarnntce  of  Rariiirt,  Ac. ;  thc«  are  Moalhly 

ikI  I)««i<leraia.  »    .  ■  ■ 

f  j-ni-T-rj.  .V.-K.iKiiT  lu.L'*raATioN5,  10  the  pnntini  of  which  eipecial 
ftjB  .»  »*v«»«,  m4  oer—lonal  LiT«o-.»Af Mii>  and  Cii(io«t>-LiTMi>- 

^IMrKilf,  WAHSHALL,  ft  CO..  Mattoiven  Hall  Co«ff.  


THE  HANSA." 


!•  ihr-  nnly  in  lrwiwlf  ni  profrnional  |>aper 
rime  <  ibject*.    h«av».  Critmue*. 


-A  r^r\9nr*\l\a  Maril  ,  .  , 

v»T«'M«<K»nl<     Strict  eye  Went  upon  the  cir»eluii«nent 
—  I  '••fw<-i     Frer>'  •ettmt!  Sunday  one  Number  in 
•  .  1.  .1  Hrnwini;''     Sub-^iiitior  at  any  lime  ", 
«iiW«iuently     Prire  ijr.  f.ir  twelve 
..V  .      -  -  M>ly  ijireaH  by  ihi^  paper ;  contiileraltle 
.  •^o..  ,M«>tt-.n     llu*ineti  I  KRre  :  Aug.  Meyet  and 

■  I     K  oewalt.  »*      F^lile.l  tiy  W.  vnn  K«»f  HUN.  M.R.. 


1*^  i 


HOW  &  CO.'S 

Geological  Transparencies  for  the  L&nUa 

De«criptiTe  Caialocue  oa  AppbcaOnc 
WALKER'S  SPECIFIC  GRAVnT  EAlJ^NCg  FOR  RtKTU 
AND  MISERAUS 
HOW  ft  GO'S  POCKET  MICROSCOPE  I  AMP  U  H 
MtCRO  PETROLOCV.— Sectiocu  ot  PilciuKac*.  Obmi^  Kjmm. 
Sjrenites.  Dioriws   Cabbrtx,   IXjIeritca.  Ba««ttt.  Tacbjrihrs  Tiat  ■ 
Aitdesiies,  Porphyriiet.  Rhyoliic*,  l.ans.  Aaber,  GBoaik  Scta«v 
tioDci.  Ac-,  price  i<  M.  each. 

JAKES  HOW  ft  CO..  ?].  FAiKiHCpoa  Sraur.  Ua«M>. 


LA  8EMAINE  FRANCAISE :  a  Weekly 

^e-rirw  io  |Ka  French  Lansuage.    Politic*.  Litervturc, 
Af-  Van«tj«*,  SrAn.    Price  tJ  .  through  lir«li*cQcr*.  and  ai 
■Ttm  tj^i-m  t^A»aM*.    04k«.  441.  Strand.  W.C. 

LA  SLMAI^'E  FRANCAISE:  Journal  Frantjais  pour 

f(rli(^>.c.  Ijn^ature,  Science*.  Art*.  Vari^t^  NouveUca, 
L'a  rarmptiire  par  la  poae,  .  en  timbre*  po*ie  Aboniie- 
lfra<«»  yar  la  po*te — uo  an,  lof.  10./.  ;  u>  looi*.  ii  yl.  Prli  tt, 
cha(  I4ni»  tea  Lbraires  et  aux  gare*  des  chrmint  dc  fcf.  Un  •'abooM 
ana  bti  BUM,  441.  Scrand,  l^ondre*.  W.C. 

LA  SEMAINE  FRANCAISE.— U  Scm.nine  Fran- 

faia*'  haa  baen  brouchl  out  in  London  fur  the  btiwftt  of  ihote  En|ili*K 
mmdmt  wko  may  vt*A  to  xndjr  cooiemporary  Fmch  from  all  point*  of 
M*w,  ixiiad  of  onfiiijtn  (heir  reading  to  one  pardcalar  Gallic  print. 
Il  certainly  merit*  tmaxm."—<!r»/Au. 

Tb*ms  op  SuncaipTioN ;—            1.  V. 
Three  Mootha    „       _       ._       ...       ~.       _     a  .  9 
a.                                            ™      „    J  5 
Tv«i**             ...      ~.      .-      ~      —      ...    le  le 
P.O.O.  nayakUto  A.  CaltTIM 
 I'ablitbinv  Officf,  44I.  Stratid.  W.C.  

NORTH    BRITISH  AGRICULTURIST, 

the  only  Agrirultuxal  Jiiurnal  in  Scotland,  rirL-ulatev  eitentively  among 
IjAndowner*,  Farmer*,  Re*tdent  Agent*.  an«j  other*  inierc*ted  10  the 
management  of  land  ihrvmghoqt  the  Unitad  Kingdom. 
The  AHRICULTIfRIST  it  piihlidied  every  Wednesday  alkenwjrr  in  time 
or  the  Frening  Mail*,  and  contain*  Report*  of  all  the  principal  hnti*b  and 
IriiS  Market*  uf  the  week. 

Theiprcial  attention  of  I.and  Ageniii>direcie>J  10  lb*  AORICULTI'RIST 
at  onf  of  the  be«t  evicting  paper*  for  Advenitin;  Famttf.'ba  Let  afid  E*iat4a 
f.>r  Sale. 

Advertiser*  addretainf  ihemMlre*  to  Faring  w:!]  Ii'.d  the  AORICVL- 
TI'RIS T  a  fir*i-cla**  medium  for  r«arbing  iKai  <  .a>i 

Pricr  3^.    Ry  p'^t  Animal  Sub"  l•i^'•■■r.^»)  »■•'•  i'.  »d»»B«.  14a. 

0*ic««-]77,  Hi(h  Siraat,  l-i.dinbatgK  ;  aod  ■<:.  'Jftmn  Virtun*  HtrmH, 
LoadMO.  F-C. 

M'joey  Order*  payable  to  CNABtE*  A«i.r»v>».  /m.  »>!i'.»«rib. 
On  lb«  lit  of  «T«ry  M'Aih.  ^nc*  -.•^•■<.* 

THE  ENTOMOLOGIST: 

AN  ILLUSTRATED  JOURNAL  OF  BRITISH  ESTOMOLOCV 
Ealitcd  by  Joiiw  T.  CABaixiTO^. 


NEW  SCIENCE  BOOKS. 


7K\1  ItOOKS  FOR  STI  DENTS     NEW  VOl  I  M» 

A  TREATISE  ON  ORE  DEPOSITS.  B« 

J    ARTMl'R  PHILLIPS.  F.R  S  .  Vp<;s.  F.C  S,  Htwr' 
Ancien  Mive  de  I'Ecnle  de*  Mine*.  Pari*  .  Author  of  "  ^ 
MetA!Iurg)-.**  "Ihe  Mining  and  Melallurgy  of  Gobi  aa4  ^« 
With  numcTTiU*  Itluttrati'tn*     Medium  a^. 
"No  man  hat,  frum  hi*  tatt  capcncnce  in  alt  part*  uf  iW  wvV 
metallifcnju^  mine^  are  explored.  |o*4C*t«d  a  langcr  aiaicunt  ctf  k*  • 
than  Mr  l'hilli|>*,  and  thit  knowledge  he  hat  trmght  to  hear  «<  r-  . 
in  uuetlinn  "  —  A  t^rfurmm . 

Mr   Philli(i*  noi  only  fulAlt  the  needful  reuuiremcnt*.  fast  f-V*  — 
peahap*  more  vatitfai  torily  than  auv  other  tcientihr  ix^n  ifi  tha*  ncr* 
nope  to  do.    Indeed  the  work  be  Kat  jutt  published  ci*e«  tat  ii<  ^.j? 
experience  of  a  life  devoted  fieofrtMonally  to  miniac  atal  aru*^ 
tariou*  jartt  of  the  world,  vet  taiurated  with  an  aracnt  k-w*  4 
rr'M-.trch  in  the  bmad  field  of  clteniiro-gcnlogical  inquiry   .  .  It.,*,, 
Ph  Ilipt'*  t\>lunM:  we  may  congratulate  him  on  bartn^  enriched  av  • 
literature  with  a  contrihution  of  nilxtantiat  iralue.  whicli  trill  yr^xJ-  -.r 
for  many  a  day  a  atandard  worl  of  refcrence  on  its  peculiar  «v<r-  ' 
will  lu  oae  he  limited  to  En<li*li  tttulenu  :  for  the  authoe'*  w*d<  tev  j 
of  American  i.ire-dr|.x^U*  will  probably  midcf  ti*  bvo^  cv^txafty  -rw-r.  - 
the  other  *ide  .  f  the  .Xilantic  —.  t.-iJtwn. 

DISEASES  OP  FIELD  AND  GARDEN 

CROPS,  chiedy  fuch  ai  are  cauied  by  Fui^i     By  WORT  HIV  ■ 
li  SMITH,  F  LS.  M.A.I  ,  Member  of  the  .Srieatilkc  Commm - 
R.H       With  T43  UluauatKMU.    Drawn  and  F-rigrarvd  fro*  Va.-  - 
the  Author.    Fcap.  Bvo.    4J  6J. 
"  Il  give*  in  the  moat  intclliciblr  maaoer  a  rrport  of  iha  | 


the  diacovcry  of  diteaic*  of  crop*  and  protection  fnax  i"*^**.  a^  ^ 
10  be  of  great  value  "—  AfrumltKntJ  AVn*Mi<t/. 


Mr.  Smilh  »riir^  with  e&pcneiKr  u  a  inicTg«eo|HC  oti 
M  a  d«M'riptiv«  mriier,  draucht%mjui,  and  rngnrcr  :  And  ihc  ' 
that  m  have  in  him  ail  the  qua! ificjit tons  nnded  for  tbc  wtvk  l«  ^  •' 
performed.    We  strt^nsly  recomii>«ad  rjur  readers  to  procure  tin      -  ^ 

A^'tREAtTsE  ON  MATERIA  ME  Dial 

By  T  Hl'DER  BRUNTON.  MD,  DSc,  F.R.C-F.  »• 
Examiner  in  Materia  Medicain  the  I'nintiiry of  Lotdos.  UtrT  a. 
in  Materia  Medica  in  the  l.'niveniiy  of  Kdmliafgh.  ami   t>p  •  • 

I  V.Ifege  of  Phv*i»"T-*"*-  l>^doti,  Alc     8vo  f  «*wa 

A  TREATISE  ON  THE  DYNAMICS  C- 

THE  SNSIEM  OF  RIGID  BODIES.    By  ITDWAJtC 

ROtTH.  t  I.  r>  .  r  R     .n  «;c.  rrtlowofUniv-enityr  ~ 
A  M  ,  hrlif"  fl   Si    J'cic»'«  College,  Cambridge. 
Example*      I'liLirth   Edition     Kevn^rl  and   riilii£a4  T«a 
I    Elemmiary     144      V.>1  II.  Adranord  144. 

MICROORGANISMS    AND  ~ 

jn  li.tri>du>:lioii  ml'-  ttic  >iu.i>  <.f  .S^tfic  Xli< 
KMIN.  Mh»  I  KS.    lo.iii   I.eciur«r  cm 
rfi)Airr1>j(y  in  iSe  Medical   School  of  Sc 
London     With  lofl  F.nKravtDg*     Fcap  Ivo.  4». 

M.XCMMaLAN  &  CO..  LONDOV. 
THE  ZOOLOGIST: 

A  MONTHLY  MA<;A/INE  OK  NATURAL  HUTTOn 
Third  Serieft    U^xtAhj  I.  IL  Habtimc   F.US..  F.Z.S  .  M«»W 
Bnii«h  f  >rniUftoW^|pst«*  Uatod  ;  rot  — 
friciiiAl  Aniclet  hy  well-known  iulur«li«t»  ui  c»«ry  hnadl  flf  ai»^ 
ha%it«  of  animaU  :  arrii  al  and  drp^urr  of  luicrmtery  I '  * 
rare  t>trd»  ;  diMrihuiion  ildJ  migraiina  of  Brituih 

tAT*  marine  fi«h  .  lofal  a'|tiiiria  ;  Rftri%h  reptile* ;   

water  fnolli)%ca,  with  mvarkt  on  ihc  hauni*  aiid  liahia  of        9^mta0  { 
o(h«i  miiter%  of  icmeral  lott-fritt  lo  (H'>««  who  d«lb(lic  in  ntttani  Ih^'I 
Kf1>ori«  nf  the  I.inncAn. />>'>J^  icical,  and        mol  gkml  SoemMa-    ^  ' 
uf  natural  history  Wik«     <VcAM<4ial  tnu>*Uiif  n»  fn 
loumalt  of  impnriaot  and  intereHiai  articles  in  rar:  yti\  hrucJbw  i 
There  ar«  occa«uj<ial  w  KKlrnii 

J  iHN  VAN  VOORST,  i.  P 


THE  miKMlHTKY 


'Tk*  MHfe  aafaM  la  a 

"IltlocaMM, 


OF   TJIK   Si:(X)NI>ARY  BA 

H.  r.I.AU.STONi:,  I'h.r>..  K.R.S^  •'^•REDTkl 
fmn  8vo.    if.  M. 


»M«  rrimriliuiion  lo  our  knowMge  of  see 


<mM  u,  r/Mnifxnrl  ihii  clear  and  practical  1 
MACMILLAN  &  CO..  I.O 


^ov.  27,  1884] 
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Messrs.  MACMILLAU  &  CO.S  NEW  BOOKS. 

A  NF.W  AMERICAN  NOVEL. 

AMONA.     A  Story.     By  Helen  Jackson.     Two  Vols.  Globe 

Sv.i,    1 2s,  [Next  rifft. 

A  NEW  STORV  RV  MRS.  HUMPIIRV  \VARt>. 

lISS  BRETHERTON.    By  Mi-s.  Humphry  Ward.    Crown  8vo.  Cs. 

[Ntxt  weti. 

A  NEW  .STORY  HY  THE  AUTHOR  OF  "JOHN  HALIF.W.  GENTLEMAN." 

[ISS  TOMMY:  A  Mediaeval  Romance.    By  the  Author  of  "John 

Halifax,  Gentleman."  Crown  8vo.  6/. 
"TI1C  anthnr  of  "John  H.-ilifax,  Gcmlcman,'  h.*«  long  »incc  earnixl  a  high  ami  wcH-deserve<l  literary  fame;  but  if  it  were 
Bible  to  olilileratc  every  recollection  of  her  pa>t  achievotncnts,  the  little  story  to  which  she  has  given  the  title  '  Miss  Tommy' 
uld  be  saflicient  to  prove  her  title  to  a  foremost  place  amon;;  our  living  |>ro>c  writers.  It  Is  very  short  :  it  hxs  no  plot  or 
ailrnis  to  speak  of;  but  it  i»  a  perfect  prose  idyll,  in  which  a  tjcautifol  conception  is  wrought  out  with  infinite  tlelic.icy  ami 
failing  artistic  skill.  The  talc  is  simply  that  of  an  old  maid's  life-long  love  and  of  its  rewanl.  It  is  full  of  the  truest  pathos,  and 
iir  slw  is  to  be  pitied  who  <locs  not  iVi  l  the  better  for  having  read  it.  — Seotsmiin. 

MR.  E.  A.  FREEMAN'S  INAUGURAL  LECTl'RF„ 

HE  OFFICE  OF  THE  HISTORICAL  PROFESSOR.    An  Inaugural 

Lecture  read  in  the  Museum  .it  Oxford  on  October  15,  1S84.  By  EDWARh  A.  FREEM.VN,  D.C.L,  I.L.IJ.,  Regius 
I'rofcssor  of  Modem  History  in  the  University  of  Oxfonl.    C^own  8vo.  2s. 

HE  LIFE    OF    ED^yARD   MIALL,    FORMERLY    M.P.  FOR 

ROCHIiALE  AND  IIRADKOKI).    IJy  hi,  .Son.  ARTHUR  MI.\LL.    Svo.    lor.  6./. 
"  The  many  friends  of  Mr.  Miall  will  "ciconic  with  much  satisfaction  this  permanent  memorial  of  him,  and  the  general  public 
II  lie  glail  to  make  a  closer  acquamtancc  with    m.m  who  was  one  of  the  must  striking  fi^^urcs  of  his  lime." — /->j>'/v  jVi-.ux. 

HE  LIFE  OF  FREDERICK  DENISON  MAURICE,  CHIEFLY 

TOM)  IN  HLS  OWN  LEI  TERS.  Editctl  by  his  Son.  FREDERICK  MAURICE.  With  Two  Portraits.  Two  Vols. 
.Second  Edition.    Demy  Svo.  3&f. 

ITSTORY  OF  THE  PARSIS :  Their  Manners,  Customs,  Religion,  and 

Present  Po  ifion.  By  DOSABHAI  FRAMJI  KARAKA.  K.C.S.L,  Pre^dency  Magistrate  and  Chairman  of  IKr 
Majesty's  Bench  of  Justices,  Bombay,  late  Member  of  the  Itonibay  Legislative  Council,  late  Chairmaii  of  the  Municipal 
Corpuntion,  and  late  Sheriff  of  Bombay.    With  Illostnitions.    Two  Vols.    MeJium  Svo.  361. 

NEW  VOI.UMK.S  OF  MACMH.I.AN'S  v.  M.  SERIES. 

ALES  OF  THREE  CITIES.    By  Hknky  Jamek,  Author  of  "The 

-American,"  "  The  Europoaii',  '  "French  Pcets  and  Novelist-,"  tVc.    Crown  8vu.    4J,  6J. 

ROMAN  SIN(;ER.     By  F.  Marion  Crawford,  Author  of  "Mr. 

Isaacs,"  •*  Doctor  Claudius,"  &c.    Crown  Svo.    4/.  6rf 

ONTCALM  AND  WOLFE.     By  Francis  Parkman,  Author  of 

""Pioneers  of  France  in  the  New  World,"  "  The  Old  Regime  in  Canada,"  &c.  With  Portraits  and  Map*.  Two  Vols. 
Svo.  25X. 

"Mr.  Parkman,  who,  if  Mr.  Bancroft  will  forgive  us  for  saying  so,  is  the  most  eminent  American  historian  now  alive." — 
(twootf  J  A/a/^iine. 

"  There  is  no  American  «  ritcr  living  whose  works  arc  lookeil  for  with  more  eagerness  ami  rea<l  with  more  pleasure  by  a  certain 
s  of  readers,  which  wc  arc  glad  to  kix'W  d.iily  incrcxses  in  number,  than  those  of  Mr.  Parkman.  To  an  case  of  diction  he  adils 
ace  of  narrative  and  a  picturesque  colouring  which  invest  the  incident  he  describes  with  an  interest  which  never  flags." — 
faant  pf  Amtriitin  History. 

RITISH  APPLES.    Report  of  the  Committee  of  the  National  Apple 

Congresit,  held  in  the  Royal  Horticultural  (iardens,  Chiswick,  October  5  to  25,  1S83.  Compiled  and  Frepare<l  by  A.  F. 
HAKKON,  Superintenclent  of  the  Roy.nl  Horticultural  .Society's  G.-udens,  .Secretary  to  the  Fruit  Committee,  and  of  the 
National  Apple  Congress,  &c.    Crown  Svo.    is.  dJ. 

RAPHICAL  DETERMINATION  OF  FORCES  IN  ENGINEER- 

INt;  STRUCTURE.S.    By  JAMES  B.  CHALMERS.  C.F„    With  Illustrations.    Svo.  241. 
"  We  may  at  once  say  that  the  work  before  us  is  a  valuable  treatise,  full  of  thought,  labour,  and  information.  aiKl  containing 
ons  of  most  of  the  problem*  which  the  engineer  has  to  solve  with  reference  to  the  internal  resistances  of  strHcture<i." — 


'It*  merits  are  so  numerous  that  we  have  no  hesitation  in  saying  that  it  is  by  far  the  most  important  contribution  as  yet 
ie  '      (  r'vl    1  I  •  .  'Mv  publixhcil  literature  of  ibc  subjctt  it  de.ds  willi.  .  .  .  Mr.  Chalmers  has  conscientiously  performed  a 
iovoIvimI  a  great  deal  of  iKiticnt  labour,  and  requireil  for  its  accomplishment  not  only  much  mathematical 

>■  1  ihiliSy." — F.iit;:Hffr. 

:EI:K  (WAMMAR  for   schools  AND  COLLE(^ES.  By 

Rcviaed  nnil  in  part  Re-wrifen  by  Frederic  de  Forest  Ati.KX, 


I 


&  CO.,  LONDON. 

Digitized  by  Google 
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NATURE 


YNoi\  27, 18S, 


ES. 

Collection  of  Six  Pasciated  Stems  :— Strawberry,  Sweet  Pea,  Tropxoluir,  Thistle.  Stonecrop,  and  Celottj.  51 
Vertical  Section  of  the  Male  Perichatum  and  Antheridia  of  Atrichum  undulatum,  is. 
Vertical  Sections  of  the  Apothecia  of  Usnea  barbata  and  Leccnora  tartarea,  showing  Asci,  is.  each. 
Trans,  sect,  of  Esparto  Grass  (remarkable  arrangement  of  Fibre),  is. 


3 -Cover  Slid*  Leaf  or  Stem  :  ' 
I,  Tuinec  (8ali«burya^ 
J,  Abidinex:  (Spmre  Fir). 

3.  Araurarix  (Araiirana). 

4.  I'axodix  <  Wellin|^f>ma). 

5.  CuprcMilwa:  (Jumper):  3S. 


5-Covcr  Slbde :  j-Covcr  Sbdc  ; 

Petioles  'A  Acacia,   Lemon,  (^nuviua,  |  Koott  of  CaMUrioa,  Sprm  Ti. 

Abulilon,  and  CrolOD.    3b.  |  Fictb  rejirrit  flS 

4-Cov«r  Slide :  Scciiun  of  Siem       M  aia  Lbi 

Slewi  t>f  Olive.  Tea,  Oisuanua,  (Njitiphaa    xW-iS,  itvmmf 

Camphor.   Ba  0d.  I  Tnchobluts,  hi^Lly  PJar.  tl 


WIkii  ordered  off  the  Caialugue  (ucepi  where  ipecial  pric»  are  affixed)  the  pricn  arc      follow*: — ir.  ea^h,  it  a  duren.  nt.  per  y>,  Of  ' 

Mr.  PIPPARD'S  PATENT  COUNTER  SUNK  SLIPS  are  now  on  Sale.    Two  Sizes  are  ready.  3  16  anc  ;! 

at  lu-  per  dojrn    Thry  are  thus  described  in  the  JcvrMl     tkt  Kotal       r,%uofiiai  Sfs  iety,  Au£u«t  18S4  : — 
PIFFAkrvS  SI.II>LS.  — Mr.  li.  Piffard  h.\»  patented  a  ilide,  which  i»  ma<lc  by  forming  with  a  diamood  a  niuiid  reccM  in  an  ordinar)  Jlde   b  •  • 
object  io  placed,  aiid  covered  with  thin  Kla^v    'I  he  up|ier  surface  of  the  >lide  ii  lhu<  perfectly  imonih.  the  cover-tLus  bciii(  eveo  «i<b  U«  va^  I* 
no  danger  of  the  co%ergla«  and  ohiect  being  ktxxlied  off;  arid  ihe  receii  cautei  ■  very  beautiful  diffu<ion  of  light 

REMITTANCE   WITH  ORDER.     ENLARGED  CATALOGUE  READY,  POST  FREE. 

B.    PIPFAKD,    HILI.    HOUSE,    HEBflEL    HEBOF&TEAD,  HERTS. 


WALL  PAPERS  FREE  FROM  ARSENIC. 


WILLIAM  WOOLLAMS  &  CO..  Manufacturing  Paper  Stainett. 

AUK  THS  OalGINAL  UaKMS  OF 

ARTISTIC  WALL  PAPERS,  Oaaraateed  Free  from  Arsealo. 

Sole  Address— no,  HIGH  STREET,  MANCHESTER  SQUARE,  LONDON,  W 
Hay  b«  obtained  of  all  Deeuratoct.  Special  Prise  Medal.  Saaiiary  lonitnie. 

Avard  of  Merit.  laiematkmal  Medical  and  Sanitarr  Coairrew.  Silver  Medal,  Natioaai  ilaakli '. 

GOLD  .MEPAL,  INTERN.ATIONAL  HEALTH  E.XHIBITION. 


In  Casks,  12.6  per  9  gals.  In  Bottle,  3,3  pur  doz.  Impl.  Pts.* 

*  lloitlcfc  charged  3  -  tier  d>>j.,  and  allowed  at  the  umc  rate  if  rviurticd  ;  I  ut  they 
mtut  be  paid  for  with  the  Iteefc 

Neitner  sugar,  uccluirum.  nor  any  cf  the  many  new  Brewing  Materials  arc  u%eii  in 
the  manufaclore  of  the  "S.  N."  Siuut ;  it  is  I'rcwed  entirely  fruni  the  tine.t  .Malt  and 
Ho|>«-  it  is,  too,  more  hnppesl  ilun  Stuui  is  geiKrally:  tlKtefjre,  lirsuio  lie.iii:  very 
nutritious,  it  i-s  an  excellent  Tonic  and  particularly  suited  for  invalids,  Udir^  nutving,  or 
anyone  miuirin^  a  K^jd  .irengthenin^  lievera<;e.  It  is  a  **  Souisd  Nutritious  "*  Tonic, 
and  S'ery  much  rccopuncttdmi  by  Medical  men, 

WALTHAM  BROTHERS, 

THE  "HALFiU'lXK.^     ALK    IIKKWKKV,  I.UNDON,  S.W. 


PRIZE  BIEOAL] 
AWARDED  -I 


r  HEALTH 
LEXHIBnTC.* 


[_Bf  Appmntmtnt  to  tAt  Royal  InttUutiem  0/  Grtat  Briiain,  ] 
SUCCESSORS  TO  W.  LADO  &  CO., 
BEAK    STREET,    REGENT   STREET,    LONDON,  W. 

MANUFACTURERS    OF    SCIENTIFIC  APPARATUS  OF  ALL  CLASSES  PCi 
SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH. 

BAIN-BAND  SPECTROSCOPE,  WITH  ADJUSTABLE  SLIT  AND  FOCUSIKG  l£H 

IN  CASE,  £2  2s.  I 


WORKS  BY 

RIGHT  HON.  HENRY 


MANUAL  OF  POLITICAL  ECONOMY. 

Sixth  Kdilion,  Rcvi>«d,  with  a  Chapter  "  On  .Stale 
Socialiiui  and  the  Nationalivttion  of  the  Land,"  and  an 
IihIcx.    Crown  8vo.  12/. 

SPEECHES     ON     SOME  CURRENT 

J'Ol.mCAL  f^UESTlONS.    8vo.    loj.  6J. 
< 'oNTENTS  :~Indian  Fioance — The  |iirinin);h.-im  League — 
Nine  Hours   Bill — Election   Expense* — Woraen'i   Suffrage — 
ll<>u«elif>l'.l  Suffrajje  in  Counties — Irish  University  Education, 
Ac. 


THE  I  ATE 

FAWCETT,  M.P.,  F.R.S., 

Lale  Professor  of  Political  Economy  at  Cambridge. 

FREE  TRADE  AND  PROTECTION 


Inquir)'  inlij  the  C.iuves  which  luvc  ie;ii  Icl  ti<  I 
adoption  of  Frc«  Tr.iile  since  it*  mtrs^tiKitjia  >^ 
laiiil.    Nc"  ami  Chi-.ipcr  Eilition.    Crmm  &*  .  ; 

INDIAN  FINANCE.  Three  Essays.  ' 

Introduction  and  .\p]ien<lix.    8vi>.  ■ji.Ut. 

THE    ECONOMIC  POSITION  OF 

BRITISH  l.AllOL  RER.    txir.  Fcap.  J»vo. 


MACMILLAN  &  CO  ,  LONDON 


I'naud  by  R.  I  ia».  Sods,  aisu  Tati-oii.  at  j  and  i.  Brasd  Street  Hill,  tjueer  V  .  icria  5 
M«iMlll  «M  «siu  Ci  .  ai  ilse  Ottce.  •«  a»d  ya.  Bedford  Street.  Cowni  t>a>' 


A   WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

"  To  tJU  toliJ  grouMj 
Of  Na'mrt  rrnttt  tkt  mind  whiri  huilds  Jar  aft." — WonnswoSlH 


No.  7S8.  Vol.  31] 


THURSDAY,  DKCEMhER  4,  188. 


[1  RICE  SiXPtNCE 


R«(i>ier«d  at  a  Newspaper  at  ihc  General  Pott  Office] 


MEMORY  AND  SUCCESS. 


YY HAT  Contnbuie*  lo  .Success  ? 
H.AT  Causes  Failure  in  Life  ? 


A  Good  Mcnioiy. 


A  Poor  Mcim  ir)'. 
,\^HAT  can  all  obtain  from  Prof.  Loisette's  Divcoveries  ? 

.\  Good  Meniury. 


■HE  PHYSIOLOGICAL  ART  OF  NEVER  FORGET 
TING— u-sing  none  of  the  "  Links,"  "  Vegs,"  "  Locili- 
So,  '   or   "  AsHociaUnns "  of  .Mnemonic*.     Lo-i  memories 
rst>)rc<I — the  wurst  made  good,  and  the  best  better.     Any  hcok 
tm<J  in  out  rea.iiHi;. 


RICHARD  A. 
others  who  have 


Fro'.rjectus  i>i>vt  free,  giving  opinions  of  Mr. 
•KfKTTOR,  Dr.  ANDREW  WILSON,  .wd 
^urlieil  the  .Sy\leni. 

■  .-V  Ijny  Class  in  Never  Forgetting  and  for  Cure  of  Min<i- 
iVaindeiing  commences  every  Mund.iy  at  3  p.m.    \n  I'.vening 
lass  every  Tuesday  at  8  p.m.    Great  induccnienti  to  Corrc- 
K>ndence  Classes  in  above  in  all  parts  of  the  world.  Lectures 
I  Fatnilic*  of  the  Nobility.    Also  Private  Lesson*  by  Post  ami 
jr   Personal  Instruction.     Professor  LOISETTE,  yj,  Ntw 
•XFORU  STREtr  (opposite  Mudie's),  London,  W.C. 

CHESTS 

PLATE 

AND 

CUTLERY 

COMPLETELY 
FITTED. 

All  Sizes  in  Stock. 

SPECIAL 
DETAILED  LIST 
FREE. 

^.-■HJ  n  SJSMfiJLT,  WEST  END  ;  AND 

INGS,  CITY, 


UD. 


(All  Ri(hti  an  Rescmd 


THE  BEST  MAGIC 

LANTERN  MADE. 


New  Mineral  <'ii  imism  id  imn  1  uiivm,  4-inch  Compound  Con- 
densers, UrciN>  Stage  and  .Sliding;  1-  ronl,  Compound  Achromatic 
Portrait  Lens  OUjective  with  Rack  .Vdjustment,  .ind  linj>roved 
F.'itr'in.i  Lamp  in  Japanned  Block  Tin  Case.  Price  £3  «5»- 
Tin  Lanttm  (an  at  any  time  bf  fitted  nilh  Lime-U.  /tt  Apparatus 
wtii'ut  Aiteralien. 

Illustrated  Catalogl  e  of  Lanterns  Free. 
63,    STRAND.    LONDON.  W.C 

METEOROLOGICAL  INSTRUMENTS. 

IP 

hr. 
- .-« > 


•H 
It 


U 
\ 


NEGRETTI  &  ZAMBRA, 

OptHtiXHS  and  Scunttfic  Instrtofunt  Makers 


To  Hlm  \f  AJIl.XTV  UlU  QUIIKN, 


HOLBORN  VIADUCT, 
45.  CORNHILL.  &  133.  REGENT  STREET,  LONDON. 
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[Da.  4,  ilk 


VICTORIA  UNIVERSITY. 
MANCHESTER. 

The  Councit  arc  about  to  .ipi<uiiil  Fxlrrnal  Fumincn  in  the  (ulfnwlng 
fohjecis ; — 

I.  Kn;:ll<Ji  l^answme  Jin.l  Liimture. 

3.  l-'rench. 
y  (remun. 

4.  Ptiitu<ii(jhy  and  Potiiidl  Economy. 

5.  W^itiy. 

A.  (Tvrnii<*(ry. 

7.  <;c,.|ogy. 

8.  rhyMkv 

9.  I'hysioJf^gy, 
to.  Zo  'Ittgy. 
It.  Anai^imy. 
»».  PalholoCT- 
15.  SiiiTttry 

The  Apprilnlmcni  urill  Ik  far  three  j-car«. 

For  further  inrarnMiiiri,  aupiy  to  the  Rcgi»lmr. 

Ap(ilicatton<  miKt  be  tcni  in  oa  or  bcfuie  I>cccmber  8. 

A.  T.  BK.N  ri.KV,  M.A.,  Regi'tTBr. 

ROYAL    SCHOOL    OF    MINES  AND 
NORMAL  SCHOOL  OF  SCIENCE. 

'Thb  Fravk  H*TTfis  MKvnnMi.  Pbuf."  for  the  encouragemenl  of 
Origanic  Chcini»rry.  Sii!>«-Tiptinnt»  frf>m  f'rii;n<}*,ii'il  former  Students  of  the 
Koyal  Schoul  of  Mine*  citsinHii  of  (.upp'^rtin;;  thir  oliinct*  of  ihiii  $choiar«hip 
will  hie  Ilionltfully  rrrcivci]  hy  l)r  Hnu.i.  i\^<i\,  Sriinre  SchooU,  Scutd 
Kensinclon,  or  wxy  ••<:  paiti  lo  ihr  London  .md  l'r> ivincl.^l  llAnk,  S.W. 


MINERALOGY  AND  GEOLOGY. 

/u.it  rt(c>''fJ  from  Jitfian, 
SOMF.  MAr.NIFICKNT  SPF.t  lMK.NS  of  S  1 1  t(NITF..  vngic  (Tryilal. 
10  tnchci  and  11  inrlK^  long  ;  aI«o  tfroiip*  from  3  inchen  lo  44  inchc*  in  i.irc. 
Tin  Mintt  bfing  nttirt  i/tnfj,m>  /urthfr  (oniic^wtnii  may  fx  e.rAei-!fd. 
Alw  SINi-.I.K  t  RVSTM.S.  .lud  SMALL  OROl'I-S  of  the  NKWLY 
FOUNK  HhkliKRI  l  K  fn.m  MAINK.  Lr.S  A.,  SHKRRV  COt.Ol'RF.D 
TOPAZr.S.  SIIIKKIA  KMKRALlio-,  MMRIX.  fri<:  MANV.ANITKS, 
GAI.KNAS,  I-.MMIITI  S.  KONslUlRil  SIIAKRs.  jnd  very  Urge 
Cn-»tal«of  KKILMAM  1  L 

A  Large  Serie.  .  .  KnCKS.  «l»o  MICKt  Slt>PIC  bKCn  IONS  of  the 
•am*. 

l.iiti  en  W///N-«/iM         I^ammen.  CTiiwU.  and  Hammer  Sirapt. 

PRIVATE  LESSONS  AND  EVENING  CLASSES. 

BI.OWPIPK  rASF.S  AND  APPARAIX'S.       Calalogoe.  free. 

SAMUEL  HENSON. 

277.  .STRAND,  LONDON, 
(IppiMile  NaiiMk  Stfv*l- 

SILVER   MEDAL  AWARDED 

lo  J.AMF.S  K.  f.KF.GORV  for 
EDUCATIONAL  C()t.l.i:CTl(»\S  OF  i.V.OLOC.S'  AND 
MINKKALOCY 
Hv  the  Intrmaliunal  Hr.ilih  and  I'.diKjilon  KKhibition,  1884. 
Medal*  ol«i  .A»arde>l  in  ii6»,  ilKi;,  i'<77,  and  liij  in  l/>nd»n.  Parit,  Sydney, 
and  t>^n<]nn. 
Sfr,i.)lity  :— 

GKOL<m;ICAI.  ANI>  MINKKAI.fM;tCAI.  COLLECTIONS 
For  Mu»--iiin.,  Colleger.  S<h  ".U,  l^iufe<,  StudeiiH,  *c 
Catalosuci  and  l.i>i<  -lapiilicaijon  lo— 

JAMES  R.  GREGORY, 

lil  'lirx.lsr  A-M)  .Ml  -I  "AV  i  .IM. 

88,  CliAKUmK  STRF.KT,   FITZROV   SQL-ARE,  W. 
K«t,iblidied  ftjl. 

SCIENCE  AND  ART  DEPARTMENT 

y,  PI'.R  ri  S  r  CRANT  K>K  I  UK  IM'kl  Il.\--I  <1K  STANKARt) 
COl.l.Kl  I  l«»NS  AM>  APPARAIl  S  FOR  JI.Al  HIS(;  GF.OLOdV 
ANI>  MIN|  RAMMiV.  NKW  LISTS  and  FORMS  oa  which  tkr 
Api^licatiuri  ift  lo  be  nu<]r  «ijpp|jrd  by 

THOMAS  J.  DOWNING, 
Ji.  WHISKIN  STRKKT,  LOND  (N,  EC  (.  rrr  Quartar  of  a  Century). 


INTERNATIONAL  HEALTH  EXHIBITION. 

I>IVIS|ON-I  III  (  A  I  ION. 

A  PRIZE  MEDAL  AWARDED  TO 
THOMAS  D.  RUSSELL, 

7S.  NI.\V<;aTK  Sl  kKKT,  LONDON,  K.C., 
For  OeoloKical  Collections  for  Science  Teachinir 

CmM.tHtt  /'oil  fttt. 


LIVING  SPECIMENS  FOR  THE  MICROSCOPE 

COLD  MEDALawarded  »I  the  FISHERIES  EXHlBITlOXa 

THOMAS  BOT.TON.  57.  NF.WHALL  STREET.  SIRHISCau 

who  la*t  we«k  sent  to  hi»  !iub»cnbcr«  StetiT'C  f"-'I>-»^^7ii«*.  •m^  fr  . 
and  dcjMrrit'ti -.n.    He  also  *ert  out  \ja\3t»iy^  cTy-u!!mi:».  L--; 
liu.-u>ln«.  NUli<.^rt.>  ringeni,  SirpSanocrrw  tKhnniii.  ^/or^r-iki-. 
Auijia,  Kf-mii'*.  Voiron  ;  al«o  Hydra.  Vmitlvo,  Vortiolii  d:  'J»!  ■• 
■ncn<  for  (Hux'cy  and  Manin'O  IlioI<>^cal  Ijtbgrator)  vA. 

Weekly  Annuuncemeni»  will  he  made  in  thia  place  of  Ofaajen  T 
•uppljnng. 

Specimen  Tube,  One  SbiUlng,  p««t  (kn. 

Twtnff'tijE  7  mirt  im  ffiaru  e/Sij  Mamtk^  fr^St 
ffr  Tw^irr  Ttt^t  'e^  »o«.  6^. 
Portfolio  of  Dvavin4;t,  Ten  Partm,  ij 


NEW  MICROSCOPIC  SLIDES 
F.nWAKD  WAKD.  249.  Uxfokh  Stuket.  Man j 

Briii^h  P  1j  /'..I  (P  Ij-pd  m  of  BicelUrvt  filial*).  Opiqat  (or  I'.  • 
.,  ..        ll.l«»mf  rP  ..- 

PanfciK  '^f  Emu  (N'ieTiiii'i  ijrniniru^),  in  lt:ittafn 

Price  One  >h  iltn.;  ench.  '"•r  pi«r  free  fir  14  ^tain^  z\t' 
Mi'.-i  m;.'!'!*:  Sl:de*  in  ijrMi  v.tr.€r\  «eni   lit  in  •riert' 
New  Seric»  of  I'liinnunte'*  Ol.jerit,  11  l'<.«cii-nn  of  the t.  .'. 

\'       fnc  fiir  71  Xfi 

SKELETON    OF    FROG  carefully 

pared.  4'. .  po<«  free. 

E  WADE  WIl.TDK.  N«lh«eld  Villa«.l^  . 


FOR  THE  STUDY  OF  COMPARa: 


ANATOMY — Ati'^tmli.-jn  Mamipial  Mammal*,  jtt 
\Vii:<:.    Sc\<T.iI  I'=nc  Adull  Male  and  KcntAlr  I'HA^.  ' 
V'jt  I'yitii' ular*  and  l*ritc,  Jin»ly  (o  ibc  lm|K^rtcr.  A-  H 
25S«  Inilia  Kuad.  I.oim1oi>,  K. 

^  C.  D.  AHRENS. 

PRISM  WORKER  AND  PRACTICAL  CF*"^ 

36,  GREAT  RUSSELL  STREKT,  LONDON 


SPEC  r A  I.  NOT/CF.—Ste  the  New  PoUritimg  r- 

Can  be  iisci^  over  any  .A  ft  11  F'yepicc e.  Slrvmgly  rccrjaim* i  " 
^V'ork  ;  will  take  in  any  Object  AI<o  *ee  the  New  t.rrcir.c  ^ 
Any  Ol>ie<:t-t'i;.i««  and  any  F.yepiecc  can  be  u<«m1  with  11  It  1-  "'■<  • 
of  »<:Tin^  the  Objeri«  In  their  right  thapc  and  foim.  Maker  <»  ■ ' 
Nitirl  Prlimt  in  exiMence  f  ir  the  l.ate  W..S|KHii«»oixl«,  .  »  ' 
&c  ,  and  far  Frank  Cri«p,  Etq.,  I.UB.,  B  A.,  Ac,  ftc 
Thauf  turriiED  with  P»i»««. 


A  GREAT  BOON  TO  AMATEU^t 

Pitoto^rapliir  Apiiatafi*  .mJ  Matcriali  of  the  Hi^K<*t  * 
M  Citv  Price*  rrom 

THE  PHOTOGRAPHIC  ARTIST'S  STO»" 

43.  CHARTERHOUSE  SQUARE,  E  C 
(Clo<e  to  .Mder^;;ale  Slaiiort). 
COMPLETE    TOURISTS"    OUTFITS.      EVKRY  Rf 
New  lituxrated  Price  Li«t  61/.    Addrrtk  ib«  Ma>«.>* 


SCIENTIFIC  ART. 

I.ECTURE-ROOM  Pl.Ar.RAMS  (I'tiemical.  I»Hv>ica' 
ArchxoIi'Ki'-nl,  I!iolii|;ical,  &c  )of  aiiy  re<iuired  scalar  in  bla>.-'> 
coloured,  with  n-frrxi  re  It  Iter-; />r  pciitte^l  <le.rription«. 

A!«j  DRAWINGS  on  WOOD  atid  the  LI  rHr>r.R  A PH  IC 
Scientific  W'-rk-^..  cnrefiilly  and  neatly  executed  hy 

\V.  S.  DUNCAN,  Scikntifk:  Artist,    ax,  !•«■ 
Terrace.  H:»ysw.itcr,  W. 

ICROSCdiPIC  OBJECTS  F^OR 

Mi*ii-I  ...1.  a!,  U..iai  ic:al,  (it  .Inimical,  hy  the    Ja<--J  - 
.  nt  ..-I  rii.rtt  ni  >l<ral«  icniix.    i*aiticular«  of  \X-  ^*  • 
k     1.  V  xKsX  Hill, 


M 


PATERSON  &  COOPER, 

76.  LITTLK  IlKITAIN'.  LoNHCiTV.  I. 
Electric  Light  and  Pr' 


PATF' 
Ihe  r 


Digitize 


Dec.  4,  1884] 


NA  TURE 


XXXV 


Price  One  Shilling  Muoihly. 

MACMILLAN'S  MAGAZINE. 

No.  j-jj     For  DECKMUEK. 
COMENTS. 
I. — I'Tvedom .    By  Tennyson, 
a. — Myli:  and  Mit*  Au«ien. 
3  — I'lohi  and         m  Oiford. 
4.— N>>tT«  on  IVnuLtr  Engbth. 

TN«  i-'roker  I'jipen. 
K — Orcr  ihc  kocky  Mountains  bjr  the  Canadian  Pj  ific  Line  in 
7,  — Hiinry  f'nvrc«tt  :  Is  Mein-JTiam.    liy  l^«Iic  SlepHen. 

Uomitifluliile  uf  UomuchiJake.  Ciiafilert  111.,  IV.  \,Cmlmti»».) 
,      > — Kwicw  uf  Ibc  .Montb. 

MACMl LI-AX  S:  CO..  LONDON. 

THE  BREWERS'  GUARDIAN: 

A  Fortnightly  Puprr  dc<ir>«c>l  10       ProKction  of  Brcwcn'  Iniamtl, 
Lirvn-mx.  l-cfRil.  X'd  PjtrlUmcntAry  Maucn. 
:Xf  riaw  or  the  Malt  anli  Hoi  1  uaprs  ;  a.'.c>  \^  ikx  and  Sriair  Tnaui 

Kccnuij. 

Tht  <  >rt»n  of  ihr  •'ouniry  tJrrwtn. 
**Tke  Brcwefft' GuardiAn  "  Uttul>!iv)tcd  ub  ihe  tveoincaof  every  atiminie 
'iMWtey,  kad  i«  ihc  only  jrjurn*!  ofllcially  cunntctcd  wiih  brmring  inicmii 
SobaOipii'.n,  161  6J.  [icr  aiinmu,  ]>  tl  frcr,  Oalinf  tfttx  Any  qiuuler-day. 
injcU  Cop<e«.  If.  raci).    Kcci^tcred  for  If  an^mi^^ion  atif^ii. 

OflKtt— ^  Bond  Couti,  UVIbrouk.  L  ad  jn.  E.C. 


i6f.  per  Ann.,  jof.  Poll  Fret. 

DER  NATURFORSCHER. 

WuclxnbUtt  lur  Verbrciiun,;  dcr  Forlschrittc  in  den 
Natarwi>*enu  haficr . 
HrratKfeteben  toi  I»r.  Wii  tin  m  Sklasek. 
A  Wtekly  t'criodtt  JiiUnXed  to  NaLinil  Science,  ja  Kot.,  ifrf.  SpaciBi«fl 
liimhen  may  be  Had  ihf«u(h  any  Futei^n  liookMllrr.  iiS4C4ainiencrd 
, X«  lllli  volume 

Deriio :  OUMMLER,  77,  Ouirloilenatfaiae  S.W.,  and  all  BookMller>. 


■JELECTRICITE 


If 


•Ibaqut  Samedi,  16  pages,  ^rand  in  8vo,  t  olonoet 


REVUE  HF.BDOMADAIRE, 

Wnilfi  (uc,  illusi.-ee,  Sji^ialc,  >cal  jonnmi  timaoi  Ic»  lcct«un 
T,  I  <.oun>n(  >.c  touie*  le»  exprMUimii  diectriqucs,  cl  ue  tous  Ic- 
'    ^  profrrt  ■  de  r^'wixuiti. 

*  '  Comity  de  EMaetion,  ARKESQAUD  J£TTH£, 

^*  Prudent ; 

A.  BERTHON,  E.  BOISTEL,  F.  BOREL, 
de  COUf.ON,  W.  de  FONVIEI.LE,  L,  MAICHE, 
I.  dc  MERITENS,  I).  MONN'IER,  U.  NAPOLI. 
^  ^  Snti<nfitioH  Vtarljr,  20s.  ;  Six  Utnths,  10/. 

A^ncy  for  England  and  Colonict — 
I  l||:       LE  FEVRE  AND  CO.,  BNQINEBRS. 
16.  BuiiOB  Row,  Canno!(  Stkkit,  Lonron. 


Spedtaen  Copy  acnt  |Knl  free. 


THE  ZOOLOGIST: 

.     A  MONTHLY  MAr.AZI.SF.  OF  NATfRAL  HISToRV. 
ISrrira     Ed  ir.l  by  J.  K  Hartino,  F.L.S..  F.Z.S..  Member  of  ihe 
BriiiOt  ()rniiholocUt«*  Union  ;  coDlaini — 

•  "  final  Arficlr^  by  weM-kn'iwn  a»mralt<ti  in  every  hniti'-h  of  toil  gy : 

.tof  animali:  arrival  and  de(>arture  of  nii|pa|.:iry  btrdi;  ocCTirrenirc  of 

•  :  dtctribubcm  and  migration  of  Briiiih  fmlt-waier  fiib ;  n>-w  irr 
■ana*  Ath  ;  local  aquaria  ;  Itnliih  repfilet ;  llriiith  land  and  frrah- 

'  "a^fe*?"*^'  tiaiarhaon  the  haunt<  aikl  babiit  vf  ihe  fperiei;  and 
■^•^^■pMan  of  g< iMial  ioMmt  to  ihn<e  who  delizhi  in  natural  hi\tnry. 
'^B&Haf'th*  UntMaa.  ZootoKicat,  and  Kntotnol  ^Kiral  Sod«ii»  Rcviem 
Ji^VM  Mwofy  beeln.  OceaikMial  iranflationt  from  fimtun  toolorical 
«^  Plarimpnrtant  and  intrrcftiag  articlei  in  variLiui  braochet  of  looCcy. 
V*  '  Ha  occa<(ofUkl  woodcuts 

If  I'llIN  VAN  VOORST.  1.  Paterarxier  Row. 


'{*   *  With  nvuieruus  1  llu u pa uon».  Crown  Cro.  «f.  6^. 

LARTSATION   OF    LIGHT.     By  W. 

'ODE.  LI..D.,Utt  Pftfidcot  of  the  Royal  Sociaty,  Ac. 
 MACMIT.l.AX  &  CO  .  I.ONOON 

HOW   4  CCS 

Im^oal  Transparencies  for  the  Lantern. 

''      it#1WJj»**lor'«  OB  Apjilicalion. 

"         TrV  BALA.SCR  FOR  ROCKS 
IKRALS. 
MICROfCOPE  liiMP.  It.  6J. 

io< ;  ^ 


4.  Obtadiaaij  Graoilct, 
Tachylitet,  Tiaehytea, 
Oociaa,  SchlMl,  Uine. 


LA  SEMAINE  FRANCAISE:  a  Weekly 

New^per  and  Kairiew  in  Ibe  French  l.anKuac«.    PoKtica,  LiMfBttirCi 

Science.  Art.  Varieties  Nrlej.  Price  ,  ihrouxh  DookseUera,  and  at 
the  Railwar  I)  ".k>talls.   Office.  441,  Strand.  W.C. 

LA  SEMAINE  FRANQAISE:  Journal  Franqais  pour 

rAnflrtcm  :  I'ohiiqne.  Literature,  Sciencem. Axt<,  VartAda.  Nouraltca, 
«l  Note*  Un  exctnfitaire  (lar  la  po^le,  .  en  timbrei  po»te.  Abomie* 
mom  franC't  var  la  r>OKte~un  an,  lof.  lo.^.  ;  »ia  ir.aia.  jf.  51^.  Pria  atf. 
chef  Ics  LUojrea  et  aua  gare^  deh  chemins  de  fcr.  Go  a'abonoe 
aua  burenua,  441.  Strand.  Londres,  W.C. 

LA  SEMAINE  FR.\N(;A1SE.— "  '  La  Semaine  Fran- 

(aiM  '  li**  tiecn  bruucht  uui  in  London  da  the  benefit  of  thoae  Eogltih 
reader*  wh  .  i  iay  t'.  »nidy  coiitemp^ary  French  fr-rm  all  potnt>  ol 
view,  inucad  of  confiniog  their  rcadinf  10  oae  particular  GalHc  prkiit. 
It  certainly  merit*  kUCCcM.**-— f7ni/AfV. 

I  EMMS  OP  buKtcKirrioN :—            I.  d. 
Three  Moluhi                                      ~       ...     1  9 
Six        .,        —              ~      ...      -.      ~~     i  S 
Xwelfc   „        ._....__.».„    10  to 
P  O.O.  payable  to  A.  CailTIH. 
 I'uMithinir  Officf.  441.  Strand,  W.C.  

NORTH    BRITISH  AGRICULTURIST, 

llic  only  Aj;ric»Uurjl  Journal  in  Scotland,  circulate!  exleniivcly  anvong 
IjinJowner*,  Fariner«.  Rc.idcnt  AgenH,  and  others  inlcmlcd  in  the 
maiLiceiarni  of  land  ihrnughoul  the  United  Kingdom, 
llic  AORICn.TlfRIST  i<.  |tiib!ivhed  erery  Wrdnewlay  afternoon  in  lime 
or  ihe  Fwniii^  MniU,  and  contains  He|iortft  of  all  the  principal  Uritiah  and 
lli«h  Marl.t'1%  oflhc  ateck. 

rhe-r*cu»lattcriti»«i  of  I  jnd  Ai;eiil»i»dire(ttd  to  the  AGRICULTURIST 
a<  one  of  ihe  bcil  exialiiqc  |>atier*fur  AdveniMng  Farmt  tobe  Let  and  Eslalct 
for  Sale.  , 

Advcrti^r^  addre^kinjE  lliemMlve*  to  tarmert  will  find  the  AGRICUL- 
TURIST a  fir»l<la»«  medium  for  reaching  that  Clast. 

Price  3*/.    11)         .^J.f-    Annual  Sul.»cripiiuii,  payable  in  advance,  141. 
Oihce» — 377,  lli^h  .Street,  Kdinbur);h ;  and  145,  t^ccn  Victoria  Street, 
Lontlon,  I%.C. 

Money  Orden  payable  to  Charles  AK^Ea-^ON,  Jan.,  Edinburgh. 
On  the  iKt  of  every  fttotith.  price  Sixpence. 

THE  ENTOMOLOGIST: 

AN  ILI.CSIKAIKU  JULUNAL  OF  IlKI'llSH  ENTO.MOLOCV 
Edited  by  John  T.  Carrinuton, 
With  the  Awiiance  of 
FMEUCKick  Bonn,  F.Z.S.         |      John  .\.  Power,  M.R. 
LimAHt>  A.  Fntii.  F.US,       I       J.  Ji  nkbr  Weir,  F,L.S. 
F.  BiiHAWAK  White,  M.I). 
Coritaioa  Article*  by  wvll-known  KntoitK>I<»iri«l»  on  all  llrancbe^  of  the 
Srieikce;  on  Itii^ectM  injaricut  or  beneftcial  to  1-arra  or  (iarden  ;  Note*  on 
ILibita,  lafe-lliKtorics ;  rxcurrence  of  Raritica,  &c.  ;  there  arc  Monthly 
LUtt  of  l>upltcates  and  l>e%ideTata. 

Numeroun  U'u«ix  irr  lu.L'ai  aATiONii,  10  tht  printing  of  wlucb  ea|iecial 
atleniion  is  Riven,  and  ocouiatatl  Lt1  MOCKArMEU  and  Chromo  Lithu- 
OBAfHI'I)  Pi  atkh. 

SIMPKIN.  MARSHALL,  A  CO..  Stationcrt' Hall  Court. 

THE  HANSA." 

PuKl»t>etI  ftincc  1864  in  H*mburc,  U  the  only  indcpemlenl  profei.M<mJil  )>ai|)cr 
in  <Vrtmjir»y  Jcdiostc'i  ^xcltwivery  to  Maritime  (►hjccts.  F«ay«,  f'riiMjur*, 
KcTicwt,  ]<ct>oTl»,  AdvcriiMmcot*.  Strict  c>*c  kept  upon  ihc  (Icrcloi^iicht 
of  Maritime  AffAirft  in  every  resficcl.  Every  vecona  Sumlfty  one  Numocr  in 
4to  at  leavt  ;  fre^itient  ftupf4etncnt^  Ami  iJrawinfrii.  Subscn^lioD  at  any  time  ; 
|>re<.c(ling  numl'^.rv  uf  the  year  fumuhctl  «ul>sct|uently. ^  Pncc  >>■/.  for  twelve 
irwnthiL  Advcrtuement*  44/.  a  lifw  widely  oiirrad  by  thu  paper ;  conudcrabje 
abatement  for  3,  6.  u  nuMith»* m^crlMi.  Hu>incu  Office:  Auk.  Meyer  and 
Dircliiiann.  HamlmrK,  Altcfwall,  aA.  Edited  by  W.  von  Frkkokn,  M.R. . 
Hamburg.  Alexander  Strccit  B. 


.  ■:ni!! 


.■//if. 


H.  &  E.  J.  DALE, 

MANUFACTURING  OPTICIANS 
AND  ELECTRICIANS. 

PATENT  MULTIPLEX  CAMERA  to  can) 
1 3  Dry  Plate*. 
A  PaarEiT  Aitaratus  eor  Tovriits 
(Cheaper  and  belter  than  Doable  Uaclu). 
IllHitraUJ  Circular  Petl  Frvt. 

Complete  Photographic  Sets  of  Hish  Qoalit) , 
with  Multiplex  Camera,  from  sr. 
Illtiiktniied  Catakifcue,  4  Stain|v«.  Electric 
Cataln2Ue  <  too  pagct).  4  .Stamp*. 

30,  Ludgate  Hill,  London,  E.C. 


HOLLOWAYS  OINTMENT 


A  CEBTAIH 

REMEDY 

For  BAD  BBEASTS,  OLD  WOUNDS,  and  SORZa  If 
elTt>ctuall]r  rnbbad  on  the  Neck  and  ChMt,  it  enrea  SORB 
TUJtOATS,  BROKCEinS,  C0U0H8  and  COLDS;  and  for 
OOUT,  BHEUKATISX,  and  aU  Skin  DUeaaei  it  U  nneqaaUed. 


XXXVI 


NATURE 


[Dec.  4.  \%h 


Now  Rcftdy,  Koiirtrrnih  'Iliouunil.  Fcap.    -»$  t>J 

THE  PREPARATION  AND  MOUNTING 


of  MICROSCOPIC  Onjt;CIS  llylHOMAS  i>\vii:s. 
by  John  Matthias  M  I>  ,  K  R  M  S  ,  *c 

l^<loo:  W.  H  ALLEN  ft  CO  ,  i  v  Wjierlrm  Place. 


Kdiicd 


RAPPORT    SUR   LES  RECHERCHES 

CONCF.RNANT  L  Hl  iTRE  ET  LOSTRKICl  I.Tt'RF.  PUBLlfe 
PAR  UK  COMMISSION  I>F.  I.A  STATION  ZOOLOOIQIIE  PE 
SOCitTE  x£kRL.\NI>AISE  DE  ZOOI  WIF-  Royal  Bvo 
69s  pago.  16  rUl«  in  Lithogniphy  and  Cliroinolithography 
Price  I  Of. 

Rmc  faihiiogriiphiquc    tur   I'hullrt  cl    iur    r<»li<Kuliure.   avcc  Acux 
ftuppt^Dientv. 

Lo  arsann  de  la  tiatniion  At  rbullrt.    Par  M.  Ic  Dr.  P.  P.  C.  Hork. 
Kmbryog<nK  <Ic  rhultrr.    Par  M.  Ic  Dr.  K.  Hont. 
L'o<ir#iculiur«  dan*  Irt  tnc\-i*.    Par  M.  Ir  Dr.  A.  A.  W.  Holmdit. 

ronditicint  (ihyvquc*  <t«  rF.-tam  dt  I'F.ti.    Par  M.  I«  Dr.  A.  A.  W. 
Huhretht 

Eaamrn  comnaratif  d'hulim  cultivto  cl  d«  cclla  vcniwi  mi  lihert^.  Par 

M.  >«  Dr.  P.  P.  C.  Hock. 
CoDlribotions  ^  la  connaiiaance  <ic  U  faunc  de  TFrAcaat  de  rE»t     Par  M. 
Schepman,  MM.  let  Dr*.  Iloek,  Mgeliut,  Hortl,  Kcrhen,  cl  ran  Reet. 
(Telle  HnllandaU  el  Fr*n(ait.) 
I  cy.len,  Ncllicrland*  :  K.  T.  liRII.I.. 

NEW  SCIENCE  BOOKS. 

TEXT  BOOKS  FOR  STl'ltKNIS.    NEW  VOLUME. 

A  TREATISE  ON  ORE  DEPOSITS,  By 

J.  ARTiirK  ^'l^ll|ps.  krs.  vp(;s.  k.c.s..  m      c  e., 

Ancicn  Elivc  de  IFa'^Ic        Min^.  rAri-.  ;  Author  of  "A  Mftnual  o* 

McuUur^,"  "  Ttic  Mining  .^jmI  Meullurgy  of  Cioid  And  Silver/'  Ac. 

With  num«nNi«  lt]u«tratiL>iiii     Mcdjum  3vy>. 
**Nj  man  ha^,  fmm  h»  «'&«t  cificriencv  in  all  parts  of  the  world  wherv 
iDrlallifcroui  iDiDn  are  cxtJorvd,  tim^^^d  a  lanccr  amount  <>f  knowledge 
than  Mr.  Phillip*,  and  thi«  knowlciijCr  h<-  ha«  Itroughl  lo  bear  on  the  in()Uir>' 
in  Qtir^lion  " — AtAm^rwm 

Mr  rhillip^  nui  only  fulfil*  the  needful  requirements,  bul  fuIfiU  ihcm 
twffiiapM  more  taiUfacUthly  than  anv  other  K-ientiric  man  in  thU  country  could 
Iwpc  to  do.  Indeed  the  work  be  na«  ju<t  published  gtvr«  u%  the  matured 
Capcricnce  of  a  life  devoted  prolcs^ionally  to  mining  and  metallur^  in 
variottft  nart«  of  the  world.  )Tt  uluratcd  with  an  arucnt  luve  of  onginal 
rv4«arvh  in  ihc  broad  fwld  of  cnrmico-^rolofsica]  inquir)'.  .  .  .  In  clo%ing  Mr. 
Philhp***  volume  we  may  coaKTalulate  him  on  having  enriched  uur  «cicn(ific 
literatuie  with  a  ooQCnboliaa  of  *ub«ianiiat  value,  which  mill  probably  remain 
for  many  a  day  a  ttuMburd  work  of  reference  on  il«  peculiar  «>ubiecl-  Nor 
will  itk  ute  be  rimilcd  to  Encluh  «tudent% :  for  the  author'*  wide  knowledffc 
of  Amcnvan  ore-dep(>i4t%  wil)  |>rolttbly  render  his  book  equaJly  acceptable  on 
the  oih<r  tide  of  the  .\lLaTitic    — .  I-  t./rmv 

DISEASES  OP  FIELD  AND  GARDEN 

CKOPS,  ,h„(1y  ..MTh  a>  aiT  ciu.*d  by  Fungi     By  WOK  I  HIMMON 
<;  SMI  I  H.  F  I.  S  ,  M..\.l..  MemW  of  ibe  Siieniific  Commiilee  of  the 
R.H  S.    With  141  llhitlratiDci*     Drawn  and  Enfiravnl  from  Nalurc  by 
the  Auibor-    Fcap  Bvo-    41  f»/. 
"  li  gi<e<  in  the  ino*l  intclliici<4e  manner  a  report  of  ihe  progrtM  nude  in 
the  di^«<%Yry  uf  dticai«f»  of  c-rvip*  and  prolectioti  from  iniccU.  and  cannot  fail 
10  be  of  great  value."— .4^rVh/rNn«/  Ktfwmitf. 

'*  Mr.  Siiiith  write*  «-ith  espcnence  as  a  micrvacofMC  ob*erver,  rare  ability 
at  a  dMcrip4ive  writer,  draughlunan.  aiw)  engraver  ;  and  ibc  cvn^emieiKC  \\ 
iKai  we  have  in  him  aO  Ihe  qualifiialiun*  ne*dc<l  for  the  work  he  ha*  hcrr 
pcrlurmnl     We  uroocly  recomnetMl  our  leadcrt  to  procure  thu  little  book." 

A  TREATISE  ON  MATERIA  MEDICA. 

Ily  T  I  All'l  K  URCNION.  .Ml).  I>sc,  FRCP.  F  R  S  . 
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THURSDAY,   DECEMBER  4,  1884 

TZ/Ji  CHOLERA  RACILLUS 

T  N  view  of  the  investigations  which  are  going  on  at  the 
present  time,  it  will  be  of  interest  to  our  readers  to 
summarise  the  reasons  which  Koch  gives  for  his  conrlu- 
«on  that  the  comma-bacilli  described  by  him  are  the 
rause  of  cholera.  No  doubt  can  remain  in  the  minds  of 
:ho5e  who  have  read  his  paper  on  the  subject,  published 
in  the  Berl.  Klin.  Wochenuhrift,  No.  xxxi.,  1S84,  and  the 
discussion  thereon,  that  he  luis  devoted  an  immense 
jmiiiint  of  time  and  labour  to  the  question,  and  that  he 
has  dealt  with  the  subject  in  a  most  open-minded  and 
ronscceniiuus  manner.  His  known  character  for  accurate 
obscr>-ation  and  care  in  drawing  conclusions  lend  great 
weight  to  his  statements.  Wc  will  give  a  short  sketch  of 
his  arguments  under  a  series  of  headings. 

(1)  The  comma-bacillus  is  a  specific  micro-organism 
having  marked  characteristics  distinguishing  it  from  all 
other  known  organisms. 

Their  length  is  from  half  to  two-thirds  of  that  of  tubercle 
bacilli,  but  thicker  and  slightly  curved  :  this  cun-e  is 
generally  not  more  than  that  of  a  comma,  but  sometimes 
it  may  be  greater,  forming  even  half  a  circle.  Sometimes 
several  bacilli  can  stick  together  end  to  end,  giving  rise 
to  the  appearance  of  a  spirillum.  Koch  thinks  that  this 
organism  stands  midway  between  a  bacillus  and  a  spiril- 
lum. They  grow  rapidly  in  meat  infusion.  They  possess 
the  power  of  active  motion.  They  also  grow  well  in  other 
tluids,  in  milk  more  especially.  They  increase  rapidly  in 
blood  serum.  A  very  good  medium  is  Koch's  gelatinised 
infusion  (peptone,  gelatine,  meat  infusion,  made  neutral 
by  carbonate  of  soda),  and  its  cultivation  in  this  material 
"renders  its  detection  easy  and  very  certain."  Shaken 
up  with  the  liquefied  gelatine,  poured  out  on  a  sterilised 
t;Iass  plate,  and  kept  at  a  temperature  at  which  the  gela- 
tine becomes  solid,  its  colonies  are  very  characteristic : 
*hen  young ,  they  appear  as  small,  very  pale  drops,  not 
luite  round ,  but  more  or  less  irregular  and  jagged  in 
"ontour ;  th  ey  also  have  a  granular  appearance,  and 
*hen  larger  look  like  a  heap  of  strongly-refracting  pieces 
if  glass ;  the  gelatine  becomes  fluid  in  the  immediate 
ieighbourhoo<l  of  the  colony,  the  latter  sinks  into  the 
;elaiine,  and  thus  a  small  funnel-shaped  depression  is 
ormed,  in  the  middle  of  which  the  colony  is  seen  as  a 
imall  white  point.  The  liquefaction  of  the  gelatine  does 
lot  extend  more  than  about  one  centimetre  around  the 
Tolony.  If  a  tube  of  solid  gelatine  is  inoculated  by 
lipping  a  needle  in  the  cultivation,  and  pushing  it  into 
he  gelatine,  the  latter  becomes  fluid  first  at  the  point  of 
•ntrance  of  the  needle  ;  the  colony  sinks  more  and  more  ; 
>  funnel-shaped  depression  is  fomied  with  an  appearance 
15  if  an  air-bubble  were  present  at  the  top.  They  can 
ilso  be  cultivated  in  a  meat  infusion  containing  peptone, 
3eutralis<rd  and  rendered  solid  l)\  .i,;.ir-.\;,'ar.  They  gn>w 
•  •.^es,  fonning  colonies  closely  resembling  those  of 
lis  of  I'Lindcrs,  but  not  so  brown  as  the  latter, 
py   r  \  temperature  between  30"  and  40'  C.  ; 

.  I-  !-r  ti  grow  ;  freezing  does  not  kill 
( tf  oxygen.  They  grow 
M'l'l'v  IBKhes  its  highest 


point :  it  remains  stationary  for  a  time,  and  then  as 
rapidly  ceases,  the  bacilli  dying.  They  will  not  grow  in 
meat  infusion  or  the  gelatinised  material  if  it  is  at  all 
acid.  They  die  very  rapidly  when  dried,  not  retaining 
their  vitality  longer  than  three  hours.  They  do  not  form 
spores,  corresponding  in  this  respect  with  spirilla  rather 
than  with  bacilli  ;  Koch  has  made  an  e.xhaustive  series  of 
investigations  to  ascertain  this  (mint.  Micro-organisms 
presenting  all  these  characteristics  are  the  bacilli  de- 
scribed by  Koch  ;  organisms  presenting  only  some  of  the 
characteristics,  such  as  microscopical  appearance,  but 
differing  in  other  points,  are  not  Koch's  comma-bacilli. 

(2)  This  bacillus  is  always  present  in  cholera. 

Koch  states  that  this  bacillus  is  always  present  in  cases 
of  cholera.  He  determines  its  presence  not  only  by  micro- 
scopical examination,  but  by  cultivation  in  gelatinised 
meat  infusion.  In  ten  cases  in  Egypt  they  were  found 
microscopically  (he  had  not  then  worked  out  their 
characteristics  on  cultivation).  In  India  he  made  forty- 
two  post-mortem  examinations,  and  found  them  in  all 
cases,  by  cultivation  and  microscopical  examination,  in 
the  intestinal  canal.  The  dejections  of  thirty-two  cholera 
patients  were  also  examined  in  the  same  way,  and  the 
comma-bacilli  were  found  in  all  cases  ;  also,  in  two  cases 
seen  in  Toulon,  and  microscopically  in  sections  of  the 
intestinal  wall  in  eight  cases  sent  to  him  previously  from 
India  and  Egypt.  In  almost  too  cases  carefully  examined 
these  organisms  were  found,  and  that  in  cases  occurring 
in  various  parts  of  the  world. 

(3)  It  is  the  only  form  which  is  constantly  present  in 
this  disease. 

(4)  It  is  present  in  greatest  numbers  in  acute  and 
uncomplicated  cases. 

Koch  has  found  that  this  is  the  case,  and  that  on  the 
other  hand,  in  cases  which  live  longer,  the  bacilli  are 
fewer,  and  more  especially  where  hiemorrhage  or  other 
complications  have  occurred,  other  bacteria  are  most 
numerous. 

(5)  It  is  present  in  the  parts  most  affected. 
According  to  Koch  the  lower  part  of  the  small  intestine 

is  that  most  affected  by  the  disease,  and  here  the  bacilli 
penetrate  into  the  tubular  glands  and  also  in  part  between 
the  epithelium  and  basement  membrane  ;  in  some  places 
they  penetrated  even  more  deeply  into  the  tissue.  Where 
death  of  portions  of  the  mucous  membrane  had  occurred, 
other  bacteria  were  also  present  in  the  tissue,  but  the 
comma-shaped  ones  were  always  deepest,  "giving  the 
appearance  as  if  they  had  prepared  the  way  for  the 
others." 

(6)  It  is  never  present  in  other  diseases,  in  healthy 
persons,  nor  has  it  Ijcen  found  outside  the  body  when  no 
cholera  was  in  the  neighbourhood. 

This  is  the  keystone  of  the  research,  and  naturally  Dr. 
Koch  has  devoted  great  attention  to  this  point.  .Ml  his 
investigations  in  this  direction  have  l>ecn  carried  out  by 
his  usual  methods— chiefly  by  cultivation,  aided  also  by 
the  use  of  the  microscope.  He  has  thoroughly  examined 
thirty  bodies  of  patients  who  had  died  of  dysentery, 
intestinal  catarrh,  "  biliary  typhoid."  one  case  of  ordinary- 
typhoid  fever,  and  several  cases  where  ulceration  of 
the  intestines  has  been  present.  In  none  of  these  did  he 
find  comma-bacilli.  He  failed  to  find  them  in  a  number 
of  cases  where  he  examined  the  dejections  of  patients 
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mStrr^^  from  dTienteo-        *»  diarrhoea  of  children,  in 
ffy.inatd  V)-  arsenic,  in  impure  water  from  various 
9«— -»  v.-iT.d  CaJ'.'JTta.  indeed  wherever  he  met  with  a 
'^.t*;r..r»^  birieria  he  examined  it  for  comma- 
■fn'i^jri:  however  findmj;   any  'except   in  one 
..vwtAz/'je,  «ee  So.  Hf.    He  specially  mentions  that  he  has 
••^«ed  tal,va  and  the  material  on  the  teeth  and  tongue, 
■    'j»  ;%  aJ»ay%f  II  of  bi'  teria,  but  always  with  a  negative 
ret.;'..     He  further  refers  to  his  own  previous  large 
eij/enefKe  in  the  cultivation  of  bacteria,  and  that  of  others 
mhii  have  work^^i  at  cultivation,  this  experience  bein^ 
ajfaif.--*.  the  pfevmre  of  this  organism,  except  in  cholera. 
}  T'jtn  •l>e>e  fa'.is  he  feels  himself  warranted  in  stating 
••lat  "ibe  c»*nin>a-l>a(  lili  coniUinily  accompany  cholera, 
are  r>«Ter  Ptnni  elsewhere.' 
'7,  N'< '(tlier  fm^lnMon  c.in  be  arrivcjl  at  than  that 
•>««:M>  \i!4/..'.\.  are  the  l:au^e  of  ch'Jera. 

''/,  It  iTi:;'ht  lie  s-jid  that  the  rholcraic  process  merely 
f4V'/urt 'he  ^owth  of  ibis  baciilas.  Uut  on  this  suppo- 
•  'I'M  <rvery  one  must  have  comma-bacilli  in  his  l)o<ly, 
lje/>a'iv;  they  are  present  in  cases  of  cholera  occurring  in 
W(»Jeiy''y:f<ara!»:d  p.irts  of  the  uorld.  This,  however,  is 
If  A  »he  '  N«».  f'i. 
a,  ,\\  the  result  of  the  disease,  conditions  arise  which 
the  transformation  of  some  ordinary  bacterium  into 
( ornma  lianlli.  't  here  is  no  evidence  of  such  rapid 
iran'if'irm.ition  of  one  form  of  bacterium  into  another. 
The  only  known  case  of  altL-r.ition  in  the  properties  of 
tlit-ic  b<Klics  is  the  ntirnuation  of  anthrax  bacilli,  &c, 
but  this  is  merely  an  alteration  in  pathogenic  action  ; 
their  form  and  moric  of  growth  remain  unaltered.  Oui- 
itide  the  body  Koch  has  not,  during  the  course  of  his 
investigations,  got  the  slightest  evidence  of  any  change 
in  these  baciUi. 

(i-)  The  only  conclusion  which  remains  is  that  the 
f  holera  process  and  these  bacilli  stand  in  close  relation 
to  each  other— in  a  relation  of  cause  and  effect. 

(H)  Although  by  experiments  on  animals  direct  evidence 
that  the  comma-bacillus  is  the  c.iuse  of  cholera  h.is  not 
been  obtained,  there  are  variovis  ohser\'ations  which  are 
almost  as  good  as  experiments  on  man. 

In  one  case  in  a  vill.i;,'c  near  Calcutta  Koch  examined 
the  w.iter  of  a  lank  which  supplied  the  inhabitants  with 
dnnking  watcr,  &c.  A  numl)cr  of  cases  of  cholera  had 
occurred,  and  when  the  water  was  examined  the  epidemic 
was  at  its  height.  Comma-bacilli  were  found  in  the 
water  in  considerable  numbers.  At  a  later  period,  when 
there  were  only  few  cases  of  illness,  the  comma-bacilli 
were  few  in  numl)cr.  and  only  found  at  one  part  of  the 
tank.  This  was  the  only  inst.ince  in  which  Koch  found 
these  bacilh  outside  the  body,  lie  further  refers  to  the 
occurrence  of  di>easc  in  washerwomen,  and  infection 
from  clothing  soiled  with  cholera  dejecta. 

(<)•  The  natural  history  of  the  d;<iease  corresponds  with 
the  various  charactcristu  s  of  this  organism. 

The  Iwcilli  grow  rapidly,  soon  re.ich  their  highest  point 
of  development,  .ind  then  die:  this  corresponds  to  what 
o«curs  in  the  intestinal  canal.  I'nder  ordinary  circum- 
stances these  kitilli  .ire  destroyed  in  the  healthy  stomach. 
Till*  corre-iponds  to  the  ( iinical  facts  of  cholera,  for,  of  a 
gixen  number  of  individuals  exposed  to  cholera,  only 
ic  are  taken  ill.  and  those  almost  all  suffer  from 
urbance  of  dige»tiun— either  catarrh  of  the  stomach 


or  intestine,  or  overloading  of  the  stomach,  Sic.  ■n 
indigestible  food.  The  disease  dies  out  in  places  nai 
the  conditions  for  its  continuance  are  unfavourable:  jj 
bacilli  have  no  spores. 

These  are  the  facts  on  which  Koch's  view*  are  bv^i 
lately,  however,  two  researches  have   l>een  puU-ittc, 
which  strike  at  the  root  of  the  theor>-,  and  whidb  rr  : 
show  that  these  bacilli  are  not  peculiar  tu  cholera,  '.i 
Koch  has  also  published  a  reply. 

The  first  of  these  researches  is  that  of  Dr.  Lein»,»i 
tinds  bacilli  in  the  mouth  microscopically  idemici.<T 
the  comma-bacilli.    Koch's  reply  {Ikytsche  Af^J.  Ma<» 
sciiii/t.  No.  45, 1884)  is  that  he  is  well  aware  of  tbefattta 
organisms  somewhat  resembling  the  cholera  bacillus  l* 
present  in  saliva,  but  that  he  does  not  diagnose  ibciebi. 
by  microscopical  characters  alone,  that  if  these  luc  l;  *• 
cultivated  they  will  be  found  to  \x  quite  dittereoi  r 
those  present  in  cholera.    For  instance,  they  «nll:* 
grow  at  all  in  the  neutnilised  cultivating  gelatine  tii»" 
the  cholera  bacilli  grow  rapidly.    The  other  resewj 
by  l-  inkler  and  Prior,  who  stated  that  they  had 
the  comma-bacilhis  in  cases  of  cholera  no»ira».  lad  »* 
further  described  spore-formation  in  them.    Kock  • 
cccdcd  in  obtaining  a  specimen  of  their  **  pure'ck: 
tions,  and  found,  oi  shaking  up  a  minute  quantin « 
the  liquefied  gelatine  and  pouring  it  out  on  a  gla»:  -  • 
that  they  had  a  mixture  of  four  different  bacilli,  irt  "- 
none  of  them  were  the  comina-bacilli  described  bf 

Koch  funher  adds  the  interesting  fact  thai  heb»»?-* 
taken  up  the  experiments  on  the  lower  animalt  .^■<- 
ably,  from  the  context, on  do^'s  and  guinea-pigs  .  ina 
by  injecting  minimal  quantities  (as  little  as  tfac 
of  a  drop)  of  the  cultivations  of  comm.^-bacilh  into  - 
small  intestine,  the  animals  have  as  a  rule  dicil  it  ' 
and  a  half  to  three  days,  and  the  post-mortem  »f(«* 
ances  of  the  intestine  were  the  same  as  in  acute  cun 
cholera,  the  fluid  in  the  intestine  also  containing eocRi* 
numbers  of  comma-bacilli. 

In  two  cases  of  cholera  nostras,  and  in  a  diieuodbec 
the  writer  found  bacilli  which  microscopically  ckift^  " 
seinbled  the  comma-bacilli,  but  it  was  found  th*t  tic 
did  not  grow  in  the  neutralised  gelatinised  maieniX  i 
were  therefore  not  the  same  organism. 

T//E  HAYTIAX  XEGROKS 
Hayti;  or,  Tlu  JSlack  Rtpuhlic.  by  Sir  Spcnxr  St.  'c 
K.C.M.G.    (London:  Smith,  tider,  and  Co.,  xtU 

WHATEVER  theory  may  be  adopted  reganim;  -> 
fundamental  equality  or  disparity  of  the  hi^ 
r.ices,  a  truthful  and  unbiased  account  of  the 
social  condition  of  the  Haylians,  by  a  competent  ob»* 
must  necessarily  prove  a  v.aluable  contributioa  »  ■ 
study  of  psychological  antllCQMl^gy.  These  comtiw* 
are  eminently  satisfied  vo/'  ^^'^ifcie  us,  writta*^ 
is  by  a  man  personal!'  ^^Df  any  wn« 

motive,  by  a  statcbit 
and-thirty  years  wii 
by  a  •'■      ■"•ishcd  d:, 
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xmA  ui  MIC  flnly  to  Cuha.  of  uh;ch  it  fonns  a  natural 
(Dncinujitmn  witv  ir.l:,  tn  I'crto  Rico.  Here  the  eastern 
md  modi  laijcr  division,  known  as  Santo  Domingo,  has 
ten  atia^in  dK  hand*  of  a  "  cotoured,"  that  is,  negroid 
vnohno  y/ail^  Mice  the  expulsion  nf  the  Sitaulnrds 
iml  French  eari)' in  the  present  century.  Uut  in  Hayti 
he  pure  otgro  lias  always  been  tn  the  ascendant,  and  his 
(oliqr  bai  |ieniilcnUy  been  to  get  rid  of  the  white  and 
stoared  ekmenti.  The  whites  disappeared,  either  extcr- 
lin.iied  or  driven  into  exile,  durinjj  the  'itrui^^-lc  uitli 
lancc,-  and  of  the  present  population,  roughly  cbtlniaied 
sme  loo/x»  or  900,000,  not  more  than  one-tenth  are 
ubitoe!,  and  all  the  rest  full-hlodd  Africans.  The 
a}iians  may,  in  fact,  be  re<;ar<led  ns  a  section  of  the 
.^r>i  race  transpbintcd  bodily  to  their  present  domain, 
lere  ihey  iiave  had  it  all  their  own  way  since  the  close 
iJie  faist  cennuy.  W*hatever  diffitrences  may  exist,  are 
tn  (heir  favour ;  fi)r  they  here  find  themselves  separated 
m  the  old  baneful  associations,  and  surrounded  on  all 
ei  bjr  the  civilising  influences  of  more  cultured  peoples, 
e  pbyfical  enviroiunent  is  also  more  favourable,  the 
aatelMinf  en  the  whole  decidedly  superior  to  that  of 
Afiiom  Mafboud,  while  the  u  ell-watcrcd  lowlands  arc 
cribed  ttamoiigst  the  most  fertile  tracts  <>n  the  globe. 
Jill  what  ii  the  outcome  of  fiilly  three  generations  of 
ucal  aattnomy  under  these  exceptionally  advan- 
0115  condidons?  Practically  a  reversion  to,  or,  more 
^ctly  speaking,  an  almost  uninterrupted  |>rrp(  tuatinn 
e  African  tribal  organisation  in  its  very  worst  aspects.  | 

is  the  general  conclusion  conveyed  by  a  careful 

pf  Sir  S.  St.  John's  work,  which  may  be  briefly 
'Bed  as  a  formidable  indictment  ajjainst  the  negro 
5  such,  and  a  crushing,'  reply  to  those  sentimental 
throfMXi  who  go  about  preaching  the  doctrine  of 
herene  equality  of  all  mankind.  In  a  few  well- 
si  chapters  he  deak  tomprchensively  with  the  his- 
>vernmcnt,  trade,  indii-^tries,  and  social  institutions 
"  lilack  Republic,"  and  on  all  these  branches  of 
«tion  his  verdict  is  in  the  highest  degree  adverse, 
d  not  but  regret,"  he  writes, "  that  the  greater  my 
ce  the  less  I  thou^^ht  of  the  capacity  of  the  ne^ro 
tn  independent  position.    As  long  as  he  is  intlu- 

nuit.ict  with  the  white  man,  as  in  the  southern 
•f  the  United  States,  he  gets  on  very  well.  But 
1  free  from  all  such  influence,  as  in  Hayti,  and 

no  si^'n  of  ini])n.vcincnt.  On  the  contrary,  he 
idiiii;  to  the  African  tribal  customs,  and  without 
ressure  will  bll  into  the  state  of  the  inhabitants 
>njfoi.  I  now  agree  with  those  who  deny  that 
could  ever  originate  a  civilisation,  and  that  with 

ccltication  lie  remains  an  inferior  type  of  man. 
s  yet.  shown  himself  totally  unfitted  for  self- 
«t,  and  incapablensapeopleof  maldngany  pn»- 
j\-cr.  To  judge  the  negroes  fairly,  one  must 
iidcr.iblc  time  in  their  midst,  and  not  be  led 
e   theory  that  all  races  arc  capable  of  equal 

Myili»ntion  "  (pp.  1 31-132). 

HMAkjBonciusion  is  amply  supported  by  over- 

^^^VHMIK  ^^^^"i  Maytian 
^^HBS|^^jrh«t 

^^^^liC?  burlesques 


that  the  adniinistratmu  of  justice  has  always  been  a 
fitrce;  that  civic  virtues  are  absolutely  unknown ;  that, 
in  a  word,  "  politically  speaking,  the  Haytians  are  a 
hopeless  people  "  'p.  133',  will  probably  be  accepted 
wiihiiiit  dcni'.ir  by  the  intclli^ici'.t  reader.  Uut  that  fetish 
worship,  cannibalism  in  its  most  repulsive  forms,  and  all 
the  abominations  associated  with  the  secret  "  Vaudoux  " 
rites,  are  still  rampant,  and  encouraged  if  not  actually 
practised  by  the  ver>  highest  State  (iinctionaries,  in- 
cluding; I'resldcnts  themselves,  wo\i!d  certainly  be  received 
with  a  smile  of  incredulity,  were  the  facts  not  attested  by 
evidence  of  the  most  luimpeadiable  chancter.  Even  so 
the  revelations  made  in  connection  with  this  loathsome 
subject  almost  exceed  the  bounds  of  belief,  and  could  not 
be  accepted,  were  we  not  assured  that  they  are  ''founded 
on  evidence  collected  in  Hayti,  from  Haytian  oAficial 
documents,  from  trustworthy  officers  of  the  Haytian 
Government,  my  former  colleatcues,  and  from  respectable 
resideius  -princip.illy,  hn'.vevcr,  from  llaytian  sources  " 
(Introduction). 

To  the  question,  Who  is  tainted  by  the  Vaudoux  *  wor- 
ship?  the  answer  is,  "Who  is  not?"  Yet  a  prominent 
feature  of  this  hi>rriblr  cult  is  the  sacritirc  of  the  go.it 
without  horns,"  that  is,  "f  -  ii-ie  human  victim,  often  sup- 
plied by  the  parents  i  >  es,  who  also  share  in  the 
feast  at  which  their  muidcrcd  offspring  is  devoured.  At 
a  trial  held  in  1864,  four  women  were  convicted  on  their 
own  ronro-.''()n  of  ha\  i  i..  kill' d  and  eaten  a  ^irl,  six  years 
old,  ilelivercd  to  them  by  the  aunt,  and  of  feeding  up 
another  child  to  be  sacrificed  and  eaten  on  the  F«ist  of 
the  "  King  of  Africa."  .A  Spanish  official  present  at  the 
trial  reported  that,  if  the  publir  prosecutor  had  done  his 
duty,  "not  only  the  witius^is  l)ut  the  nmiher  of  the 
victim  herself  would  have  shared  the  fate  of  the  cannibals 
proved  guilty  of  having  eaten  her."  Another  woman, 
reproached  with  havin;^  devoured  her  own  offspring, 
retorted,  "  And  who  h, id  a  better  right?  Lst-ce  que  ce 
n'est  pas  moi  (pii  los  ai  f.iit  ?"  And  in  1878  a  case  came 
under  the  notice  of  Uie  author,  in  which  two  women  were 
caught  in  the  act  of  eating  the  flesh  of  a  diild  raw.  "  On 
further  examination  it  w  is  found  that  all  the  blood  had 
been  sucked  fnnn  the  body  "  \p.  225), 

In  common  with  many  other  observers,  the  author 
noticed  "  that  negro  boys  up  to  the  age  of  puberty  were 
often  as  sharp  as  their  coloured  ftllow-pupils,"  adding 
that  "  there  can  l>e  no  dmil)t  that  the  coloured  boys  of 
Mayti  have  proved,  at  least  in  the  case  of  one  of  their 
number,  that  they  could  hold  their  ground  with  the  best 
of  the  whites  "  (p.  a66).  But  it  is  equally  certain  that 
after  reaching  puberty  further  progress  appears  to  be 
arrested,  so  that  the  nc^^'to  remains  intellectually  a  child 
to  the  lasL  This  remarkable  phenomenon  is  probably 
due  to  the  premature  closing  of  the  cranial  sutures  in  the 
negro  race,  as  suggested  by  Filippo  Manetta,  who  ,nlso 
noted  the  sudden  arrest  of  development  in  adults,  "  The 
intellect  seemed  to  become  clouded,  animation  giving 
place  to  a  sort  of  Icthaiigy,  briskness  yielding  to  indolence. 
Hence  we  must  needs  suppose  that  the  evolution  of  the 
negro  and  white  proccnK  on  ditTt  rent  lines.  While  with 
the  latter  the  volume  ol  ilic  br.un  grow  s  with  the  expan- 

•  A|ipgu«nily  aC'TTuiHion  of  iIk  We»l  .African  word  <W««.  implyin,;  i 
«Me*  pfuithivlatn',  in  wbicli  ihe  greaf  ixrpcnt,  an  all-powcriiil 
bciK,«nwh)raiallthimdwnid,  b  ««nhip^  bjr  momi  iIiml  aoocomal 
Wgiu,mdlMnMnMdMimlMoUcak 
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aion  of  ihe  brain-pan,  in  the  former  the  growth  of  the 
brain  is  on  tiie  coatiaiy  arrested  by  tlie.  prem«ture  closing 
of  the  cranial  sutures  and  lateral  pressure  of  tbe  frontal 

bone."  ' 

I  fie  chapter  on  the  curious  F  rench  Creole  patois  rur- 
reat  amongst  the  Haytians  will  be  found  instructive  by 
studenu  of  such  jargons.    Its  euphonic  laws  and  pecwHar 

■,tni>:ti:ic,  or  r.ithcr  .ihscnce  of  strtiriurr.  uc  iltii>-.i.Lted 
liy  a  number  of  passages  from  popular  songs  and  pro- 
verbs, sucb  as  tbe  characieristic— 

"  Niene  richp  li  imil.ittt-, 
Mnbttte  pauvrc  li  ncgiic."' 

Hiati*— 

"  XtRTO  enriche*  mtiUtio, 
Mulatio  imiHivcrishcs  nogro." 

Beyond  oral  compositions  of  this  son  there  is  no  local 
KtCfature,  and  the  public  records,  diplomatic  communica- 
tions, and  correspondence  of  all  sort^  irc  ^vr  itten  in  more 
or  less  grammatical  French.  None  of  the  full-blood 
blacks  have  aspired  to  ihc  honours  of  authorship,  or 
attempted  any  sort  of  literary  composition  beyond  an 
occasional  political  essay  or  manifesto.  In  this  as  in  all 
iitlier  respects  tlu  rr  ...(^m,  to  be  an  impassable  gulf  even 
between  them  and  the  coloured  portion  of  the  population. 

The  book  is  Aimished  with  a  useful  map  of  Hayti ;  but 
there  are  neither  illnstraiions  nor  index. 

A.  H.  Kkank 


OUR  BOOK  SHELF 

Hilfsbuch  fur  den  Schifibau.  Von  Hans  jobow.  (Berlin: 
Julius  Springer,  13S4.) 

This  handsome  volume  belongs  to  tbe  class  of  publica- 
tions known  as  "  pocket-books,"  of  w  hich  there  are  many 
examdies,  in  English,  adapted  to  the  use  of  various 
branches  of  Ottineering.  It  is  essentially  ;i  rm.ipilation 
of  Acts,  fermulir,  and  methods  likelv  to  prove  useful  to 
ship-builders  in  the  course  of  their  ordinary  work  ;  and 
It  wll  bear  favourable  comparison  with  anything  of  the 
kind  previously  pub! wlicd  In  the  range  of  r.s  informa- 
tion, and  the  cxteir.  .(>  w-li  as  variety  of  the  sources 
lir.iwn  u[)>)n.  Mr.  Joh.vA  bo<ik  surp'isses  all  dtlicr;. 
)iU'j;idcil  liir  Ihc  ul  ship-builders;  evidcnting  wide 
rc  L  ir.  h  .ml  i  tiiorough  acquaintance  with  the  literature 
of  the  prolession.  It  cannot  fail  to  prove  valuable  as  a 
book  of  reference  in  the  offices  of  all  ship-yards,  and 
should  be  of  1,'reat  assisnnce  to  draughtsmen,  especially 
in  L.i:;wn-  on  l.i!!  iil,uioii>  01  details  of  design. 

I  he  air-inj^tincni  of  the  book  is  excellent,  and  it  is 
admirably  proi!  1  I'd,  the  numerous  tables  and  diagrams, 
as  well  as  tiic  mathematical  investigations,  being  clearly 
printed  and  easily  followed  in  reading.  This  has  been 
accomplishetl  without  making  the  volume  large  or  ex- 
pensive.   Five  principal  sections  embrace  the  contents. 

The  first  scctmn  contains  a  mass  of  general  information 
and  tables,  designed  to  facilitate  reference  and  save 
labour.  In  the  mathematical  subdivision  of  this  section 
ap|>ear  tables  »jf  the  squatea, cube»,  square  root,  cube  root, 
&c.,  of  numbers  up  to  looo ;  trigonometrical  taUes ;  alge- 
braical and  trigonometrical  forraube  of  various  kinds. 
Another  subdivision  deals  with  "mass  and  weight,"  giving 
lull  particulars  of  the  weights  and  measures  of  various 
countries,  and  tables  for  conversion  of  one  svsicm  to  the 
others.  TaMesof  weights  of  materials  follow,  and  .ut  very 
extensive  and  well  arranged  ;  in  addition,  she n:  is  a  brief 
suaunary^  of  the  priociples  of  strength  of  matenals,  iu- 

'  "URMHW«fika«|M»iHia«cl*j(siakac»p.ia,  (Tmn,  1)64.) 


I  eluding  Wohler's  valuable  inve5tit;atKinsiinthe"hJiir 
:  of  metals.    Ilrief  chapters  are  also  dcMiicd  t"  ib*  ihr- 
;  of  heat,  chemistry,  and  galvanism ;  and  fnullv  i  ^ 
;  deal  of  information  is  given  on  details  of  Mf.  ' 
]  fastenings,  &c. 

The  second  section  deals  with  tbe  dmsy  sf  il;  , 
building.   It  gives  particulars  of  various  mw 
mechanical  construction  for  the  forms  of  WfH:  \ 
with  the  ptoUems  of  buoyancy  and  stjbilir  .  . 
describes  tlietho<U  of  calculation ;  gives  apj^r  a  - 
formulae  for  use  in  pndiminary  investigattou :  wd  d& 
in  a  practieal  fashion  with  ocean  waves,  propolKi  < 
ships  by  sails,  the  action  of  the  rudder.  fluiJ  r«>!'U  - 
and  propulsion  by  steam  power.    Under  the  li$t  bt- 
appears  a  most  comprehensive  summar>  of  tbe  'i- 
methods  proposed  for  .ippro.ximaiing  to  the  en^iot;  "' 
required  to  give  --teamsnips  their  assigned  $ps«k  Ui- 
there  i-  1  cli  ([jtci  on  compass-correction. 

The  ili  rd  section  deals  with  mv<\r  ptactial  I 
relating  lo  the  lading  and  (rrirlnurd  of  ships:  thci:  j 
of  anchors,  chains,  tio.its,  pumps,  v'vc. ;  the  imuir-,-  ^ 
war-ships  ;  the  methods  oi  u-^tmt;  in.itenalsuseo  -i  ■  1 
building,  &c.  I 
In  the   fourth  sci  tion         rontained  dettlf:  "  I 
m.iiioii  rel.itin-   to  liic  pro[ic!ling  inachiner\,  ' 
and  propeiiers  oi  ships  ;  the  rules  of  the  Boanliil  .•- 
for  boilers  ;  and  tables,  &c.,  for  use  in  trials  of  *prt^ 
The  fifth  and  last  section  contains  det-iils  <*  ^'  - 
and  regulations  affecting  German  and  foreign  >tv  - 
various  rules  for  calculating  tonnage,  and  astB»: 
[  r  ide  regulations  for  passenge^steanMfS.  Aais^ 
index  concludes  the  book.  \ 

It  cannot  be  supposed  that  such  a  great  nuisi  - 
mation  has  been  brought  together  and  gieadfC-'O^'' 
without  some  sacrifices  and  poaaibte  enon: 
author  has  evidently  taken  pains  to  insure  acorn-  - 
his  book  should  command  a  wide  drculation 
Germany  and  abroaiiL  W.  E 

A  Synopsis  0/  Elemtntoiy  K,  , !,.'/:  m  Pun  arJ  ■': 

Mtlhods  0/  Analysis,  with  Abri,(^,:t  /A  *. 
By  G.  S.  Carr,  MjV.    VcJ.  L,  Sections  i> 
(London ;  Franas  Hodgson,  1884.) 

I  Our  notices  of  the  former  sections  will  bf 
vol.  xxU.  {p.  582)  and  vol.  \xvi.  (p.  197).  Tbest*" 
are  occupied  with  the  Calculus  uf  V.iriatiorii  ijo - 
459),  DifTercntial  Equations  (pp.  4i>o  to  ;4v.  ^; 
Calculus  of  Fi:i'li-  I  )ii;>rcn.:es  p[).  5  }6  to 
first  section  we  hw  c  not  dctccicd  .»ny  nit?t 
importance,  la  I'.ict  only  one  or  tao  i\ p.i-.;rJliV 
The  seconil  sei:i:on  coinniL-nco-s  with       iinlo:t»> ' 
in  i!ie  nuinljcrin>;  ol'  tlu:  .irtirlcs,  which  is  not  piW'*-  ' 
iituil  the  ncM  hhfcl  is  tonimencL-d  1  p.  .173'-    lu  it-  ' 
tioii  there  .irc  niiuieioub  crr.it.i,  ot'  which  '^e  loJ 
I  few.    In  §  ;,;76  ihc  first  term  m  tlic  Ia>t  ime  ^"^ 
have  (he  iiurk  of  differentiation  with  rct;ard  tan';' 
We  note  mistakes  in  §§  3342,  -(VSj,  yy/i,  i}^-.'" 
34'o7,  34-17,  ym,  3520,  y,2i,  3537,35"* 

corriotiuns  .ire  mostly  for  wrong  references,  ^- 
articli  s  .irc  cited  for  the  benefit  of  students.  ^- ' 
section  appears  to  be  quite  right,  with  the  cxcep";' 
typographical  error  m  §  3703.    We  have  not  un^lC' 
to  work  out  and  verify  each  anicic,  but  we  lu*?  ■ 
1  through  each,  and  the  above  small  list  ul  niiiU'-'^ 
I  give  an  idea  of  the  care  exercised  in  the  editms' 
part.    We  repeat  our  former  adWce,  viz.  that  a  '  • 
who  wishes  to  refer  to  the   Synopsis "  for  ttbo^- 
knowledge  of  the  above^Muned  branches  shodJ  - 
time  of  his  reading  hia  text-book  have  (his 
,  him  forverificatkm.  The  aectkmsarenuiidrbH*' ! 
I  Jellett  (for  Variations),  and  Boole  (for  the  !«• 
I  sections). 
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LETTERS  TO  THE  EDITOR 

TktBiit»rdoitn«tk«liikimstlJrttp^nbltftrafinionttafr*Utd 
kU  torrttpondtnts.  Ntitktr  earn  kt  uiidertakt  t»  ntmm, 
tr  It  carrtJpvnd  vith  Ike  wriltrt  tf,  rtjttttd  MHHHKI^i. 

Hff  noHftittaktH  ef  mmonymout  etrnmumicatient . 
T'K  Editor  urgtntly  rtqtmti  etrrtsfrndtuti  to  kttf  tkdr  Utteri 
ai  short  ai  pottiiU.    T^r  freaure  en  Mi  tface  ft  sd  great 
!  hat  it  ij  imfotriblt  ^krru'ise  to  insure  tkf  afpearanci  tx  tn 
ej  (omtmuuemti0iu  €9»taimniintir*iti»^and  iumtl/attt,\ 

MMml  Betanet  for  Setioete 

I  WASgtad  to  M-f  th.it  "  Scii  nce  M:i<ter  "h.nl  i-iitilcl  <ml  ^  n-.c 
i  the  difficulties  tu  (he  way  tir  .ip^^lyin^'  ihc  j  rinci)itc>  liUil  il  iu  n 
0  I'fof.  Armstrong's  valuable  paper  in  yi'nr  tuimlir  for  N\  vcni- 
«r  fi  (p.  19).  The  diflictiltici  to  whidi  he  has  adverted  leUit 
va\a\f  10  thoie  m.T.uitou^ly  thrown  it>  the  way  of  )>ound  and  mix- 
ol{>raclical  teacDttii^  in  ^r-.tmmar-schoolsbv  boanit  of  cxAininers. 
\BDilMt4iaeilty  I  >t-nturc  l  to  p«iat«at  mthe  britf  diMMiicn 

ri  FniC  Amsirring's  )>at)cr  at  At  EditeatiMisI  CoBfemice  of 
latcnMUioMt  Ucklth  £xhibillaii,  but  it  did  not  receive  the 
itUnttoo  whidi  I  diink  it  dcserfvd — partly,  perhapt.  owinc  to 
prCM  flf  bmtaWH,  and  partly,  perhaps  al«o  >o  *he  fact  of  the 
ttlnnBy  WlOMIvliat  strong  representation  of  South  Kcnsirvgion 
aterests  at  a  conference  held  withiti  the  shadow  of  the  Brompton 
lioilerv.  Prof.  Amstroog  appeared  specially  to  reco  nrnend  his 
iKxIt  nf  leacHinp  "  in  science  classen,  mch  as  thoM;  held  under 
i!i<;  »us)  Ki>  of  ihr  Sdcnce  and  Art  Department,"  and  towards 
the  end  of  i,4-  i.j)ii-r  he  s«*m<.  to  rccof^ri'.st-  onty  one  diff.ctilty  in 
the  way  of  iriir'>.liu-iri(;  ii  ucniTnlly,  mz.  it  "  urKloudiciily  ir.vi>lves 
fii<MT  'nraWf  ;(i  teacher  than  that  oiilinntily  fi>Ilowcil,,'  and 
!,■  .i|  ;.r.ir.  r.i  nini  ih.it  the  pre»ent  method  inninly  iliic  to  the 
iiji5i..i,LUj- ol  )ht  r.  iu  hpr,  as  he  sars,  "1  do  riiii  ln'heve  that  it 
xs  t«caiLSe  the  Ikpnitnu-ni  cciK^.U-r  it'  ithv  ■yvii-in)  "a  satisfac- 
w  one ;  but  they  ki  ow  lull  that  it  w  mld  l>c  unwise  to 
C^dMe  Gw  in  advance  of  thi  intrllL^trHii-  nnd  powers  of  the 
najorilyof  the  teachers."  'i'here  nic  itiiiny  teadiers  who  are 
l«0«mti«M  lo  teach,  not  chemistry  merely,  but  physics  and 
Mncr  Imadift  «f  *dcnce  uptm  •  sensible  sy-stcm,  and  who  would 
vilUagljr  lake  CMnsidcnlile  tmitti  to  attain  that  end.  bnt  the 
tifficnTty  i«  th«l,  vCi*  lli^  to  do  io,  they  would  tkol  get  paid  for 
fetifwork.  I  he  insane cyMen  of  paymtut  by  rttmiU  is  re^[>ons- 
b'e  for  the  ^•renter  part  <M  the  bad  end  indiilemil  tcandiing  of 
cj<tice  In  thi>  country,  and  the  real  trouble  is,  not  that  snme- 
hing  better  is  in  advance  of  the  intelligence  and  power*  of  the 
»i;ority  of  tta<ktrt,  bin  that  it  i»  ia  advance  of  the  intelligence 
Off  powers  iif  th«  majoritjr  <X **«muntrs.  The  Department  ac- 
ep(  .IS  their  primary  axiom  that  no  leaching  is  to  be  paid  for  except 
lat  which  can  be  exactly  tested  and  appraised  bj  ccrtaineUkminer* ; 
id  NO  no  leaf 'lin;;,  whatever  its  c<l»£fttiiiriril  value,  is  counted 
mlh  anything  l>y  il.rm  cuccjil  tb.i;  whith  s'.isccptiblc  of  being 
ei!;h?d  sn,]  nicTiULi!  I  trx-ilc  tiie  Iil'i'iiy  nt  tlie  rliicuwion  t'f 
kiri|;  I'.-cif.  A^m^;^p^lL;  whi.-tliL'r  he  hiM  t^cr  ta;;j;ht  .1  class  on 
s  uicshudjt,  an«l  if  thai  cIa»  was  j>iv»tfnl<:il  I'l  the  ri(.-]i.ittt[it'nt 
r  examination,  and  if  s^i  what  was  paid  I'  t  il,  .in^  1  ii,.i<!e 
lid  to  express  my  own  opinion  that  the  r*  --iili  vn.ulil  hv  tiiher 
V  or  despicably  small.  My  question  received  im  .iiivwcr,  but  I 
H  plentifully  snuH*<l  — firvify,  that  a  scitn^ct.  teacher  should 
en  think  of  stich  a  subject  as  remuneration,  and  iccondly,  I 
it  UGgfiBcd  tluti  pixctiotl  teaching  alway*  paid  best.  But  at 
ji|ip«iiMi  Ilut  mf  ciiiice  had  BiMqipr^Bded  the  point  at 
««■  wd  Wfe  wN  ipcritb^  of  the  had  leaching  advocated 
Prof.  AfButrong  at  all,  bnt  tiMMlght  that  pnetk^  teadune 
lant  aUowii^  the  daw  to  fee  eeraua  eiperimentt  perfbmed 
the  teacher  himwlf— a  mode  of  teaching  which  I  am  quite 
reed  with  the  reader  of  the  paper  in  considering  quite  unprac- 
*l — I  did  not  feel  satisfied  that  my  question  was  answered, 
d  with  your  permlstion  will  .again  propound  it.  It  is  not  a 
Ificient  an>wer  to  uiy  that  the  most  practical  teachers  ram  the 
*t  results — I  am  a  science  teacher  of  quite  nufficienily  long 
pvrtenre  tn  know  that— /rrci'i/f,/ </  r  < Ir icily  on  tkt  lines  hud 
VH  Ar  ihf  /></.ittment.  Whnt  I  ri.nibt  is  whether  semsiNt 
ictical  tcacliiiij;  «iiitM  produtir  any  jn'cuniary  rc<:'ii!t<. 
Certajtily,  in  «).it       cillnl  {/u.ui  ij  .'«.<->r./j|  [ir^niit-il  ' 

rmistry  it  would  ni>t  :  there  ixilhinj;  (mt  tc-i  •.uliiii^;  t.m 
ighed  ftr>d  measuretl  ;  and  when  .^'>  1  tuniipi  )  <-.iis  n  Uii  iwli  i!^r 
the  roodes  of  preparing  anri  ex]  ■nmcnting  with  tcrlam  "f  the 
•re  common  eleni'-r,'. -  and  l  ini[i' lunds  counte<l  fur  -.omcthing 
the  elementary  stage,  it  has  lately,  by  taccesaive  alterations  in 
It  direction  in  successive  icsoc*  <H  the  DifecttK^,  bccooe  more 
dusivcly  test-iubiog. 


In  physics  I  presume  tlic  :ni(  lli);cni  teacher  would  be  glad  to 
tea^  h  hi'  il  l-.',  in  Iii;lit,  Ix-.-it.  .inii  simnd,  to  make  some  of  the 
more  ;nu".'tini  mc.i'urc'iiifni~.  Im  vf  Trfy  ihe  laws  of  rpflp-,-tion  ami 
refract^iir:.  ti;  mtfa^uTc  'ht.-  rrfi.ict^vc  indiA  uf  glass,  t.i  i..ilculatcthe 
foci  of  vanous  Icn^s  in  titicrimne  the  iatciii  heal  til  water  and 
steam,  and  the  sjieeific  heal  of  one  or  two  substances  atul  a  few 
other  sdmilar  thiiigt,  not  many  of  which  could  be  introduced  in  a 
coarseofthiitfle-eeot  of  one  hour  each ;  in  electricity  and  magnet- 
ism, to  cMafalMi  hwa  of  intenslnr,  to  constract  aa  electroscope, 
a  gnhaoomeler.  and  a  WheatMone'cbrMgei  toneaMiolhe  saiul- 
ance  of  a  few  leogjlha  of  wiit^  to  deteraine  the  E.M.F.  of  a 
"ce11,''&c.,in  whxh  oue  the  aame  limite  wonkl  soon  be  reached. 
Hut  would  such  a  ooune  pay?  I  ventore  to  say  not,  and  the 
DqiartmcQt  have  not  even  given  to  practical  physics  the  acant 
enooarageoMM  irbieh  they  at^brd  to  so-called  practical  chemistry. 
I  say  uam/  iMtmnngemenl,  because,  by  a  series  of  red-tape  regu- 
lations, which  are  strictly  adhered  to,  they  do  their-liest  to  render 
the  study  of  practical  chemistry  nee-lfessly  eapensivc  to  the 
ciiii:mittces  and  unremuner.nivc  to  the  tt-achers. 

I  <.h:*1l  pn;i1>aMy  »ie  tnlil — firstly  that  the  tescher  of  a  ^ficncr 
cinv-.  lia'.  n.r  need  t<i  linu;  h.iii-.eir  to  thirty  hours  fur  a  c.v.irsc  ; 
and  -^ei  i  iidly,  thni  lu'  should  not  make  icmiincriiliiin  hi^  trrM 
Ct>ns;dcr,-<tion.  <  »r,  the  (nst  point  I  reply  lliat  he  is  praiftically 
liiiiiti,  !  in  most  easfv  liy  ihc  length  of  time  during  which  It  is 
pr>v^j( di-  1,1  ..(mien:-,  d  attend:  the  month  of  September 
u  jiA  caily  aj>  is  is  i»iacti<.ali!e  to  commence  a  course,  and 
the  examinations  are  early  in  May.  ^  1  that  ..rjc  k-s-un  .i  wi-ck. 
allowing  for  ncccsMry  holidays,  «.aii!ioi  much  exceed  thirty 
leiiflaa.  To  give  two  lestons  per  week  would  be  to  occupy 
the  thue  of  two  clasae*  for  the  reinuncraiion—generaily 
poor  CBCNHb— of  one ;  this,  of  conttei  virtually  btin  'us  to 
the  ceeond  point,  u  to  which  I  would  say  thai,  aam  olher 
professions  men  do  not  work  for  inadeonaie  rtmune radon.  I 
do  not  see  why  the  science  teacher  should  ne  expected  to  bemoi* 
philanthropic!  that  neither  tlie  clergyman,  the  lawyer,  nor  the 
phy<.ician  prowsses  to  r^ard  money  as  his  chief  consideration, 
vet  that  the  remnneratioo  of  each  of  these  professions  is  lar 
before  that  of  the  science  teacher,  at  all  events  of  him  who  works 
for  the  Science  and  .\rt  Department  ;  and  lastly,  that  that  par- 
ticular line  of  criticism  does  not  usually  come  from  those  who 
are  themselves  workinij  from  iihilnnthropic  motives,  but  from 
those  who  are  pr»'ty  "ill  i  I  i't  thtir  labours,  and  who  would 
de>piic  the  mf>dL-i  reward  <>l"  the  "p^'yimf  'vrrmlls"  teacher. 

I  hope  I  shall  n  it  lie  mi$undet«too<i  d;'^:i|;recing  with  I'rof. 
.\rmslKing's  it  is,  on  the  csrinar^.  l-ccausc  uf  my  full 

agreemi  nt  with  il  i  in  md  tl.nt  1  am  ;in\:'i.:  .  that  those  science 
teacheiN  who  ate  sutlicitnliy  advanccii  in  intelligence  (and  1  am 
|iersuaded  that  they  are  not  so  rare  as  Prof.  Armstrong,'  t  tms  to 
think)  to  adopt  a  truly  educational  iii<j<Ic  of  teaching,  should 
have  no  needless  obstacles  thrown  in  their  way,  that  1  venture 
to  address  you  and  lo  repeat  before  a  iaiger  audience  those  area- 
ments  whiok  I  made  ute  of  bcfote  the  smaller  auditosy  at  uie 
Health  Exhibition. 

I  for  one  shodd  be  only  too  glad  to  see  the  cenpe  of  the  edeaee 
teaching  under  the  Scbiioe  and  Art  De|Hirtimnt  widened,  and 
to  know  that  encouragement  w,%s  given  to  the  intelligent  and 
advanced  teacher  to  pet  out  of  the  grooves  b  which  it  appeals 
to  Itc  the  present  policy  of  that  I>epartment  to  retain  him. 

Waltik  a.  Watts 
Farowortb  Cnmiinar  School.  November  20 


Do  Plyjiig.Finb  Fly? 

I  CANNOT  pretend  to  the  great  experience  of  Mr.  R.  W.  S. 
Mitchell  in  observations  on  aerial  movements  of  the  flying-lish 
when  for  a  brief  space  he  leaves  his  native  element  ;  but  doting 
one  voyage  from  the  Isthmus  of  Tanama  to  England  t</4f  th$ 
West  Indies  I  lost  no  opportunity  (of  many)  of  watching  these 
beautiful  creaturc«,  soim-tuni  ^  very  close  indeed  to  cnir  Meamer. 
The  n)nninn  I  fnrtned  at  ihe  ti-v.c  ar.'-l  fill  retain  wa^  thnt  ihere 
wa»  ciiri-tant  vcit  lapi-l  iiiMli.in  i  t  tin.-  i;t<.'.it  liilcral  ^vll^  whilst 
■  Hit  ill  ■liL-  watiT,  i:<[nd,  iriilui'  I,  iIlt.  the  -tnikis  <A  ihr  tins 
midd.  nut  tic  t.<i\;nt(il.  I'liini  what  Mr.  Mitchid  »a)  s,  lie  <vi 
ilcntly  v-iniilrd  thr  >ti!il,r--  uf  ih..-  «irii;s  i]ic(;l':iral  I'lni),  nut  by 
si.  cinj;  the  niovcimnt  .  of  iIk'^l-,  t  ut  t  v  th-.-  "  inijiipssions  made 
iin  iht-  aily  !.urLaice  of  the  water,  impressions  apparently  similai 
to  those  made  l)y  a  cormorant  or  otner  diver  wnta  taking  wing 
fnwi  the  sea. 

The  movements  of  the  side  fins  whilst  the  fish  was  in  the  sea  or 
touching  the  surface,  would  be  much  slower  than  would  be  the 
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ands,  had  been  cast  on  one  •iide,  redaced  to  fragmentK, 
niJ  rinally  buried  in  the  concrete  founcLition  of  the  neu  sewer, 
o  one  «up|Ki»ing  that  the  ili*covery  represented  anything  more 
lan  icime  modem  intermcni. 

My  frien<)  had,  however,  *cen  one  of  the  skeletons  complete 
)d  in  /iVw,  cxtemlecl  nt  full  length,  face  downwanU,  in  the  clay, 
hile  1  »«cceetled  in  gnlhering  basketful  of  bones,  including 
ii^incnts  of  tour  left-hand  femora,  thus,  proliably,  attesting  the 
'e«ence  of  more  individuaU  than  the  numlier  to  which  the 
orkmen  depoicd. 

S<inte  t>f  Incsc  lionet  I  extractc<i  from  the  clny  itself,  the  re- 
airuler  beirt^  found  nnvoiig  the  excnv'ators'  cjecla.    Almost  nil 
them  arc  br</kcn  and  have  their  cavities,  even  the  spongy 
.iur»  and  diplov  of  the  cianiuin,  completely  fillc<l  with  the  vlay 
which  they  were  dUcovercd.    They  arc  easily  broken  into 
iginent!'  by  hand,  have  little  organic  matter  remaining  in  them, 
d  a  few  exhibit  indications  of  having  licen  gnawed  by  animaU. 
The  cla]r-lie<l  itwlf  showc"!  no  signi  of  (li*lurbancc,  such  as 
■old  in^ticaie  a  burial.    On  the  contrary,  it  was  evident  that 
<  Imne^  ha-l  l>cen  quietly  covered  with  river  deposits  as  they 
,  »n<l,  ulthoiigh  near  each  other,  the  t^keleton.s  did  not  occupy 
lunnKkn  resting-place. 

The  remains  occurred  at  a  depth  of  5  feet  6  inches  below  the 
faic,  36  feet  aliovc  Ordnance  Datum,  and  3  feet  alwve  the 
;heit  known  inwiein  fl<MK|-lino.  given  on  the  authority  of  Mr. 
irlin,  engiiKcr  lo  the  Severn  Navigation  C-imraiMioncn.. 
It  clear,  ihercfotc,  that  the  clay-bed  in  <|ucslion  must  have 
.•n  dcpoiitcd  at  a  time  when  the  F<iver  Severn  ran,  and  its 
■>d-lo.ims  weft  laid  down,  at  levels  higher  by  many  feet  than 
i»e  «f  the  present  d.iy,  or,  in  other  words,  at  some  time  ante- 
lent  to  the  hfsioric  period,  during  which  there  \s  no  reason  to 
•pose  that  our  ri»cr«  ever  met  the  sea  except  at  existing 

t»«»nv  Daniel  Piuucon 

loimwuod.  Putney  Hill,  November  tz 


Fly-Magijots  Feeding  on  Caterpillars 

FTFR  .Mr.  Mcl.achlan'*  remarks  in  Nature  for  Novenilwr 
;).  54\  tin  Dr.  lionavia's  r.otc  upon  the  above  subject,  it  is 
ly  necess.iry  10  say  that  your  correspondent,  F.  N.  Pierce 
''coiber  27,  p.  82I  is  undoubtedly  mistaken  in  saying  that  he 
bred  the  house-lly,  Muntt  <huuitica,  fwin  lA-pidopteruus 
i    If  he  ha»  really  bred  Muica  doma'ka,  it  is  a  new  fact, 
1  should  be  very  pl.td  to  see  a  si  ccimen.    I  have  had 
com^ideiablc  ex|>cr)cncc  in  brce<ling  Ix-pidoptcra,  and  have 
enily  t>rc<l  out  Dipterous  parasites;  these  have  invariably 
TiukiHuif,  mostly  of  the  genus  Excrhta.    To  the  ordinary 
wr  they  very  closely  rc-emble  Afus,a  domftlha,  but  the 
observer  would  very  proKibly  call  all  the  various  species  of 
I,  Anthcmyia,  JJt!m<tli>myia,  S/om,>xrs,  Sec,  which  frc- 
Ijr  occur  in  house*.  "  house- (lie."    riie  general  ap]>ear- 
if  many  of  these  genera  is  very  much  the  same,  and  the 
''  house-fly  "  is  such  a  vague  one  that  I  rememlier  a  good 
tcnpist  oftce  showed  mc  a  sli<le  lalwllcd  "  upper  and  lower 
jf  hou»«-t)y  "  !  some  llymenopteton  caught  on  a  window 
•Miy  furnisliing  the  materials. 
l>iplcra  are  unfortun.itely  much  neglecte<l  in  this  country, 
any  grou|>^  arc  very  little  known.    Tliis  is  especially  the 
ilh  the  'J'aiMiniHu,  and  Ixpidopterists  vvh<i  bree<l  them 
benefit  science  by  |>inning  the  specimens  and  sending 
o  one  or  other  of  the  few  students  of  this  order  of  insects. 
Ait  Street,  Ivcwen,  Novx-mber  29      J.  H.  A.  Jenner 


eoTTwpondenI,  Mr.  F.  N.  Pierce,  in  NATrnE  for 
27  <p.  8i)  merely  continues  the  error  suggested  by  Dr. 
c  on  itii^  snl.  li  ii,  not  the  laivxof  the  houie- 

1  •  he  has  found  as  parasites  on  his 
cij  illars,  but  the  larva:  of  a  TcufitHa,  a 
^  "  'uiii'-.  !'»>  well  known  among  even 
^ht,  for  such  a  mistake  to  be 
■ill  ri  seiubl.'Ulcc. 

M.  E.  S. 


Volume  is  now  nearly  ready,  and  I  shall  be  glad  to  hear  from 
any  of  the  frieniU  of  Mr.  W.  .\.  Forbes  who  have  not  already 
communicated  with  me  on  the  subject.  May  I  add  that  it  w<is 
agreed  by  the  Committee  that  subscribers  thuutd  receive  a  copy 
of  the  volume  for  every  guinea  suWribcd. 

F.  Jeifrkv  lift  r 

S,  Radnor  Place,  Gloucester  Square,  W. 


THOMAS  WlilGHT,  M.D.,  F.R.S. 

T  T  is  perhaps  hardly  sufficiently  recognised  how  much 
*■  the  progress  of  science  has  been  hcl|>c<l  by  the  leisure- 
hour  occupations  of  busy  professional  men.  No  branch 
of  science  has  pratitcd  more  from  this  source  than 
geology,  and  no  calling  has  furnished  so  many  helpful 
labourers  as  medicine.  T  he  career  of  Dr.  Wright,  whose 
recent  death  is  so  sincerely  regretted,  supplies  one  of  the 
most  notable  examples  of  a  hfc  apparently  absorbed  in 
the  laborious  duties  of  a  medical  practitioner,  yet  wherein 
lime  was  found  for  the  pursuit  of  a  long  series  of  original 
and  valuable  researches  in  pala'ontology.  To  those  who 
knew  hint  <)nly  as  a  doctor,  it  might  well  seem  that  his 
whole  time  and  thought  were  given  to  the  duties  of  his 
medical  practice.  Those,  on  the  other  hand,  who  met 
him  as  a  geologist  and  paiitontologist  could  hardly 
realise  that  he  hatl  any  other  occupation  than  the 
study  of  the  fossils  which  he  treasured  and  described 
with  such  enthusiasm. 

Dr.  Wright  was  bom  in  Paisley  in  1809.  Having  a 
near  relative  engaged  in  the  pr.icticc  of  medicine,  he 
chose  the  same  profession  for  himself,  and  received  the 
earlier  part  of  his  education  at  (ilasgtiw.  Before  he  had 
completed  his  studies,  he  was  induceil  to  quit  medicine 
and  take  part  in  the  development  of  the  tnanufacturing 
arts,  then  making  rapid  strides  in  Scotland.  But  finding 
the  change  unsuited  for  his  tem|«;rainent  he  turned  back 
with  a  sense  of  relief  to  the  jirofession  he  had  abandoned, 
resumed  his  medical  studies  in  Dublin,  and  hnally 
graduated  in  1S46.  .Soon  thereafter,  circumstances  led 
him  to  settle  in  Cheltenham,  where  he  has  since  spent 
the  whole  of  his  long  and  honoured  life.  His  devotion  to 
the  heaUng  art,  and  his  bent  towards  a  scientific  treat- 
ment of  his  subject,  were  soon  recognised,  and  he  became 
successively  atta<  lied  to  the  Dispensary'  and  General 
Hospital,  and  finally  .Medical  Officer  of  Health  for 
Cheltenham  and  surrounding  districts.  He  was  twice 
married,  and  leaves  a  son  and  two  daughters  by  the 
second  marriage. 

In  the  early  days  of  his  career  Dr.  Wright  manifested 
his  love  for  scientific  investigation.  While  still  a  student 
in  Dublin  he  devoted  himself  w  ith  ardour  to  the  study  of 
human  anatomy,  and  especially  to  the  application  of 
microscopic  research  in  that  department  of  inquiry.  His 
eyesight,  however,  not  proving  strong  enough  to  bear  the 
strain  of  microscopic  work,  he  finally  exchanged  that 
pursuit  for  the  cultivation  of  paIa;ontiilogy,  which  frcm 
the  (wsition  of  Cheltenham  in  the  midst  of  richly  fossili- 
ferous  rocks,  lay  temptingly  open  to  him.  Kanging  over 
the  abundant  organic  remains  of  the  Lias  and  Oolites  of 
his  neighbourhood,  he  chi>se  the  Krhinoderms  as  his 
special  subject,  anil  began  to  publish  the  results  of  his 
observations.  His  early  papers  gained  for  him  the  friend- 
ship and  co-operation  of  Kdward  Forbis.  It  was  arranged 
that  the  two  naturalists  should  conjointly  describe  the 
Krhinoderms  of  the  British  .Secondary  fi)rmations,  Forbes 
takmg  the  Cretace«>us,  and  Wright  the  Jurassic  forms. 
The  former  did  not  live  to  carry  out  his  part  of  the  pro- 
gTiunme,  which  was  accordingly  completed  by  his  col- 
league. The  monographs  on  the  Secondary  Echinoderms 
were  published  by  the  Pala:ontograpliical  Society,  and 
form  an  enduring  monument  of  Dr.  Wright's  patient  and 
minute  research.  But  while  engage«l  in  these  investiga- 
tions, he  did  not  neglect  other  de|)artments  of  Jurassic 
palsnnlology.     In  particular,  he  dc voted  himself  with 
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unwearied  industry  to  the  collection  and  comparison  of 
the  Ccphalopods  of  the  Lias,  and  at  length,  after  some 
forty  years  of  prC|Mration,  began  his  great  monojcraph 
on  ''The  Lias  Ammonites,"  a  n  irk  of  m.irh  research, 
of  which  the  concluding  part  -s  .ibmn  tn  be  issued, 
and  which  forms  an  enduring  landmark  in  the  history 
of  English  palaeontology.  In  the  course  of  the  inquiries 
rendered  requisite  for'  thi»  exhaustive  treatise,  he  not 
only  made  himself  acqtiainted  with  the  fossil  localities 
and  public  aad  private  collecttoos  in  tlii»o(NiQUy,  but  paid 
TiMts  to  many  parts  of  the  Continant  to  atudjr  the  contents 
of  ibreigii  museums  and  to  confer  with  his  fellmr- 
labouiers  in  the  same  field  scattered  over  France, 
Switserland,  and  Germany.  He  was  engaged,  at  the 
time  of  his  death,  upon  a  monograpli  of  British  Cretaceous 
Starfishes,  which  he  had  nearly  completed. 

The  value  of  his  scientific  work  has  been  fully  rccojf- 
nised  hy  his  ■  nntemporarics.  He  was  early  clo<  ted  ,\s  .1 
Fellow  "f  iht  Royal  Society  of  Edinburgh.  Subicqucntly 
he  joinrcl  the  Geological  Society  of  London,  and  from 
that  b  )dy  e\tntually  received  its  highest  honour  -the 
\Vi>!l,is-iiii  Mc'l.il.  In  1879  he  was  cRm  tcil  nitu  tlic  Royal 
Soi  iL'ty  He  -.i.i^  I'resident  of  the  Ge'ili>^i<  al  Sec  tion  of 
liriiish  i.ition  at  the  Bristol  ini-i't;n4  111  1875. 

His  publislicii  papers  and  memoirs  are  numeious,  but 
the  largest  and  most  important  arc  his  monographs  in 
the  publications  of  the  Fal.i-ontographical  Society. 

It  was  not  alone  by  original  research  that  Dr.  Wright 
strove  to  foster  the  progress  of  his  favourite  science.  As 
one  of  the  fathers  of  the  Cotteswold  Field  Club,  as  I'rcsi- 
dent  of  the  Literary  and  Philosophical  Association  of 
Cheltenham,  as  a  frequent  lecturer  on  scientific  topics 
not  only  in  Cheltenham,  but  in  Bristol,  Math,  Worcester, 
and  other  towns  ;  and  generally  by  the  enthusiasm  with 
which,  amid  all  the  obstacles  of  his  busy  professional 
life,  he  contrived  to  find  leisure  for  the  cultivation  of 
science,  he  was  nm]ucstionably  one  of  the  living  forces 
that  stimutated  the  growth  of  science  an  over  the  West 
of  England.  His  death  is  therefofe  a  serious  depriva- 
tion, and  will  be  mourned  by  all  in  that  region  to  whom 
scientific  progress  is  dear.  f 

To  a  narrower  but  still  a  wide  drch  his  removal  from  \ 
among  us  is  the  loss  of  a  leal^bearted  friend.  Those 
who  were  thus  privileged  will  cherish  the  meninr>-  of  ^ 
tti.ii  i  \\yir\  i.iLi-  uith  the  bright  twinkle  of  eyes  that 
were  -vj  brunfal  *it  one  time  of  merriment  as,  at  another, 
they  were  suffused  w  ith  sympathy  ;  the  joyous  laughter 
that  ran;j  out  clear  and  strong  from  a  heart  in  which  there 
was  no  guile  ;  the  earnest  l>tnw  .in<l  ti.uid  i.fiturneii  ; 
behind  the  ear  a'*  the  talk  wtiu  on  'uc-r  his  i.r.niiriuj 
pursuit-.  :  tlif  b  .r-'^  of  enthusiasm  as  i.nin-  nc"  tu  t  L>r 
novi"!  (it'll  icihin  li.kwncJ  on  lum,  and  the  play  ol  humour 
thit  "1-  (•\'-r  ready  to  break  out  like  a  l)cam  of  sum- 
mer sunshine.  Dr.  Wright  made  his  final  expedition  in 
August  list  year,  when  he  joinc'l  the  nnter  of  these 
lines  m  the  Island  of  .\rran.  .\lready  the  symmoms  of 
his  fatal  malady  had  shown  themselves,  and  he  knew 
«riiat  they  foreboded.  Kui  he  carried  with  him  neverthe- 
less his  characteristic  sunnincss  of  nature.  Seated  0:1  the 
bare  mountain-side  with  the  purple  heather  and  \cilo\ved 
bracken  around  him.  the  se.i  in  front,  and  his  own  n.itive 
Renfrewshire  hills  in  the  blue  distance,  be  became  almost 
a  boy  again  as  he  told  his  reminiscences  of  old  iime>  and 
watchca  the  sports  of  children  among  the  gray  boulders. 
Ripe  in  honours  as  in  years,  it  seemed  as  ifhe  had  come 
iMck  to  Ms  early  northern  air  to  drink  it  once  more,  and 
review  his  past  before  he  should  quit  us  for  ever.  He 
would  saunter  for  hours  in  the  quiet  glen,  with  no  com- 
panion but  his  own  thoughts  and  the  sights  and  sounds 
of  Nature,  which  were  an  ever-gushtflg  fountain  of 
pleasure  to  him.  Cherished  i*  every  memory  of  him,  but 
.oi  Ht  of  ii:  fh  t5c  p.irtiiig  days  spent  with  him  at  the  foot 
ilie  mountains  and  by  the  shore  of  the  restless  sea. 


ROBERTA,  C.  GODli/.\'-AL'STE\,  FSS 

IN  many  respects  Mr.  God  win- Austen  Mood  odi  a(i* 
from  his  fellow-geologists  in  this  couidiy.  Ht>»-'  ' 
comparatively  little,  but  what  he  did  wiiie  m  it:  \ 
weignty  and  foil  of  suggcstivencfts.   Insieid  tf  Itsir.  , 
the  literature  of  science  with  a  pile  of  little  men.  h 
containing  some  (riflmg  addition  or  So^pased  aWim 
the  sum  of  knowledge,  or  some  erindsm  id*  a  ' 
founded  of  the  work  of  others,  he  alloweil  bis  ite ' 
mature,  and  published  them  from  time  totimclalaRBft 
essays  which  many  years  afterwards  maybelfsdw 
aj^.iin  «kh  ]jri)t"tt  .is  ucll  .is  jilc.isure.    He  begum'-' 
about  h.ilf  .T  conturv         lu>  c.irliest  papers bonu  dr:'"- 
to  the  geulo;<uMl  fc.iturcs  oi  1  j'  \ DUshire,  of  vrhicK,i;  :u 
time,  very  iatlc  waa  kciiown.    B\  dfj;rees  he  extwiiel 
area  of  his  observation.,  c.istw.ini'.  ii,\o  the  >'ij.b-«i'- 
rimnties.     His  ess.iys  "       the  X'.iUtrv  'j1  fl'^  f-^^' 
Channel"  (1S50;,  and  "  i  >n  the  Supertk1.1l  Aixu.-. 
of  the  Coasts  ol  the  Kn^-lish  Ch.iiincl,  ,^nd  iht  ti-i  I 
which  they  indicate      1S51:,  hch-    in.ang  ' 
thoughtful  contributions  that  h.id  c\  i  r  i«.en  tank  '  ■ 
elucidation  of  the  e.tisting  outl  ncs  of  sea  and  brJ  ' 
department  of  inquiry  was  one  that  jieculiarljr  fa^  '-" 
hiin     !  It-rue,  uhc;!  Kis  friend  F.dw.ird  Fotbes 
left  his  "Natural  History  of  the  European  Sm>' 
half  completed,  he  himself  chivalrously  fimsW  ■  ■ 
supplied  some  chapters  which  only  an  accomplijlK^ 
far-si|^ted  geologist  couM  heve  written.    Hi>  " 
papers  on  drift-gravels,  00  tMulders  in  the  Ouh. ' 
other  superficial  phenomena,  are  all  marked  hrw*^ 
grasp  and  breadth  of  treattnent. 

But  perhaps  the  pa|>er  which  has  cWefiyeei**  - 
give  Mr  Godwin-Austen  his  ascendency  amrnif  i;' ' 
geulogisls  and  to  make  his  name  known  beyood  r  • 
circles  is  his  nowwdUknown  cssay  **  On  thtBo»^' 
tension  of  the  Coal-Mcasures  beneath  the  SMlkix^' 
Part  of  England  "  (1855).    In  this  remariollk  ; 
brings  to  bear  his  detailed  knowledge  of  theti^' . 
south-wr!.t  iif  F.n;<l.inil.the  north  of  Franc^aedtk**' 
ing  tracts  of  Belgium    He  marshals  all  his  beoi»*^ 
way  as  to  enable  us,  .1^  it  «eic,  to  strip  diT  the li''^* 
of  Mesoioic  formations  aiiJ  trace  ilie  <iecp->«»^*^ 
nccmni  of  the  Paheti^oic  .irc.i  nl  Soiiiliein  Ep^iJ-  '' 
(he  Continent.    At  the  tune  vwicn  he  wrote,  niJthif>: ' 
actually  known  of  the  snbjen,  but  he  |iredicle<l 
submerged  I'al.i'ofoic  nd^^e  would  be  found  w^- 
from  the  south  s\c^i  <>f  Knj^l.iii'l  mta  France  Af'- 
■/wm.    The  rcMKt-  of  tlic  dec])  b.(rin.:^s  of  rcctn:  >' 
tiave  t'lilU'  vcnticd  tlii-^  prediction 

Mr.  Godwin-Austen,  in  his  prune,  was  a 
speaker  at  the  meetings  of  the  Gt  olo^u  s\  SocleI^./^ 
his  keen  penetrative  criticism  and  caustic  sarcasm  _ 
a  prominent  and  valuable  feature  in  the  debate-  ' 
of  his  most  suggestive  and  pregnant  views  of  ^'"^  .' 
quesiiooswerethrown  off  in  the  course  of  these  dcwi~* 
were  never  otherwise  published  by  him.    He  ne»e'  ■  •■'•^ 
publicity,  but  rather  shrank  from  it  as  an  incun-.bi-. 
untler  which  he  would  not  willingly  be  fetitrcil 
many  years  past  he  has  lived  as  a  retired  country  ^ 
at  ms  beautiful  residence  near  (iuiUlforJ,  * 
interest  in  the  progress  of  science,  and  glad  i  > 
fellow-workers  in  geology  under  bis  roof,  b« 
venturing  into  the  tumMul  of  town  and  the  ditfoif ' 
atmosphere  of  learned  societies,  it  is  some  coo^- 
to  geologists,  who  mourn  the  quenching  of  „ 
luminaries,  that  his  place  is  taken  by  a  SOn  W^»B,OI^  ^ 
tiiic  labours  in  India  and  in  this  COUntiy,  h»t  V 
himself  a  worthy  successor. 


CHAHLBS  CLOUSTO.\ 

THE  Rev.  Chas.  Oouston,  LL.Oh  uf  Sandwich  "  ' 
nenr  Stromaess,  wlw  died  on  the  lotk  uh  •'^ 
very  advanced  age  of  eighty>four  ycai^  wa*  n  ^ 
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e»erv«S  more  than  A  passing  notice  in  nur  columns.  To 
ame  one  only  of  his  many  claims  to  scientific  rccognitiun, 
e  coinmenoM  meteorological  observations  m  Sirotnness 
k  the  year  1833,  and  continued  them,  either  there  or  in 
le  adjacent  parish  of  Sluidwicic,  to  within  a  forta^ht  of 
is  death  in  1884. 

He  bdooged  to  fhe  old  None  stock  in  Orkney,  cotning 
wn  the  township  of  Clousum  in  Stennis.  Two  (unilies 
rthU  name  now  live  in  the  township,  having  succeeded 
>  their  6inns,  by  direct  descent,  for  over  400  yvm.  He 
.udicd  in  Edinbtugb  University,  and  bad  at  first  been 
esimed  for  the  medical  profession.  He  became  a 
icentiate  of  the  R.C.S.  in  Edinburgh  in  1S19,  and  at  his 
iMth  was  probably  the  father  of  the  College.  When  in 
8:6  he  entered  on  his  duties  as  assistant  and  successor 
J  his  f.ilhcr,  in  the  combined  parish  :s  of  Slromne'.s  and 
>aiidwick,  there  w.is  no  rnedical  man  in  the  l.ittcr  place, 
■'or  nearly  fift)'  \ears  he  .ictcJ  .is  the  Im.-.il  lioctor,  in 
<)dition  to  his  I.  Icrii  .il  duties.  ^'ivin;4  advice  .nui  uicditiiit* 
rath  Hii  t'ailicr  h.id  l>cfn  minister  of  Stroiiir\ess  for 
'ver  iiMy  yc.ir.'»,  m  that  f>ither  .ind  »on  had  kept  up  a 
i>ntinuous  ministry  for  120  years.  He  recencii  the 
le;;iee  of  LL.D.  from  the  University  of  St.  Aiidrciv  s 
nany  years  ago. 

In  the  year  1862  Dr.  Clouilon's  reputation  as  n  carcf  il 
iicteoroloKical  observer  was  so  well  eii.iMi>lu-'l  tli  i; 
■\diniral  Kiuitov  intrusted  to  his  charge  an  anemometer, 
>vhich  has  been  Kept  in  constant  operation  for  the  space 
»f  twenty-two  years.  Tije  original  instrument  was  re- 
placed by  a  new  one  in  1869.  A  discussion  of  the  results 
>f  the  first  live  years' records  (1S63-68)  appeared  in  the 
'Jn'ttterly  Wh^MT  Ittport  (ar  1 87 1.  In  addition  to  his 
eguUr  observations  and  deductions  therefrom,  which  he 
xcasionally  published,  he  wrote  an  essay,  "  An  Explana- 
iioo  of  the  Popular  Weather  Pn^ostics  of  Scotland,  on 
Suenitfic  Prindples,"  which  gained  the  prize  allotted  by 
Jk  Uamuis  of  Tweeddaie  in  1(67.  His  observations  for 
■be  last  diiny  years,  at  least,  have  been  regularly  published 
Vf  the  R^strar-Ceneral  for  Scotland. 

Dr.  Clouston  was  not  only  a  meteorologist,  but  an 
udeni  follower  of  cverv  branch  of  science  which  came  in 
lis  way.  In  his  "  Guide  to  the  Orlcney  Islands,"  a  reprint 
'f  .1  portion  of  "  Anderson's  Guide,"  he  modestly  says. 

Taking  the  Orkney  Flora,  as  Dr.  Neill  left  it.  to  include 
specimens,  and  addiriL' our  ou  ri  contribution  of  156, 

now  contains-  'jiS  spci  ie>. '  Ir.  archsvology  he  took  an 
ctivc  part  in.  the  eviilor.ition  of  Mae^  Ho'.v,  and  the 
louse  of  Skailt,  both  of  ihetu  .vr.hin  a  >v  .ilk  of  hi^  home. 

l>r.  Clouston  leaves  a  wido\\,  tun  sdhs,  .md  two 
ftiiglifer*.  hut  more  than  one  mciubcr  ul  Iji..  tauiily 
.isscd  .(  *,»>  fxrl  )r<'  hiin.  In  conclusion,  we  c:in  only  say 
lat  a  visit  to  ^>,uld^'.  ick  was  ever  a  rare  treat  :  the  warm 
a>pitality  <jf  t!ie  mai;>e.  .md  tlic  ^iiterct  of  the  conver- 
ition  carried  on  round  the  uble,  could  not  fail  to  leave 
1  imprassioii  which  will  not  easily  wear  away. 


OX  THE  AUIUMXAL  TJXTS  01-  FOLIAGE 

\  FTER  the  Sue  display  of  autumnal  tints  which  we 
a  have  Ineiy  seen  it  majr,  [  trust,  be  of  interest  to 
wte  of  fbe  readers  of  Natprc  if  I  give  an  account  of 
le  chief  conclusions  to  which  I  have  been  led  by  care- 

illy  studying  the  subject  for  many  years.^ 

A  s  .1  general  rule  the  colour  of  leaves  in  their  normal 
)iid:iion  depends  on  a  variable  mixture  of  two  perfectly 
.'tinct  green  pi^iiiei-it>  and  I'f  V.  !c;ist  f<ia;  perfectly 
stinct  yellow  substance*.  The  development  of  the 
Jtumnal  nut-,  i  ui.-\inly  due  to  the  liiiappe.irance^'^'i 
liinge  of  the  ^reen  rrtn>,tiiucnt3  and  ro  the  productJ-'n 
'highly-coloured  pigments  by  the  oxid .  .1  mh  .^f  prr;- 
misTy  existing  very  p.ile  or  colourli*!  fn'j>!.ui>;i:s     ii  14, 

! f,  due  10  a  more  or  less  con  ;'  ■  v  io-,s  .if  ihc  viulity 
hich  previously  counteracted  tiwse  crismicil  cluuv 
id  the  osder  in  ^Hl  the  tbits  -wt  develupej  on 


easily  explained,  if  we  assume  that  the  death  of  the  leaves 
takes  place  somewhat  gradually.  The  first  visible  effect 
of  the  reduced  vitality  is  the  change  in  the  green  ytg- 
ments.    In  many  cases  th^  appear  to  be  converted  mto 
colourless  products,  since  the  residting  bright  yellow 
leaves  dill^  frotn  the  normal  green  in  the  absence  of 
chloiophyll,  and  merely  contain  the  tisual  previously' 
cxistitu;  yelhiw  pigments.  At  the  satne  tune  it  is  ouite 
possible  that  an  increased  quantity  of  some  of  these 
yellow  substances  may  be  formed  as  ajModuetdnriag  the 
change,  but  of  this  there  n  no  positive  proa£   In  the 
case  of  such  trees  as  the  al  lev,  the  chlorophyll  does  not 
thus  disappear,  but  is  changed  by  the  presence  of  a  weak 
acid  into  .1  vrrv  st.dile   brownish -green   product  which 
resists  t'nrthor  clian>,'o.    The  production  of  bri^'ht  yellows 
or  dull  brow  as  thus  clearly  depends  on  u  hether  the  chloro- 
phyll does  or  doe3  not  dis.ippcir  before  bebij»  modified 
by  tlic  action  of  acids,  as  may  be  verified  cxpcnmmtally 
I  b>  exposing  suitable  solutions  to  sunlight.   It  is,  however, 
)  ver>  cle.ir  that  the  manner  in  u  hich  it  chan^xs  depends 
I  ^  ery  much  on  the  conditions  of  the  case.    1  luis,  if  chloro- 
|)h\  ll  i>  exp.)!>ed  to  sunlipiit  di^soUxd  in.  bisulphide  o(  car- 
i)on.  .1  reddi>li-co!o!ired  product  is  formed,  .oid  thou^'h 
ihii  diftei  s  ver\  i;rcatl)-  I'r.nu  the  red  pigment  met  u  ith  in 
ni.tny  auiumnai  leaves,  it  seems  probable  that  under  some 
conditions  the  chlorophyll  in  leaves  is  changed  liy  the 
action  of  light  into  a  red  substance.    By  taking  green 
sorrel  leaves  and  keeping  them  somewhat  fresh  by  stick- 
ing the  stalks  into  moist  ground,  1  found  that  those  exposed 
to  the  sun  with  the  under  side  upwards  turned  to  a  bright 
red,  whereas  those  kept  in  the  shade  did  not  develop  any 
line  colouring.    We  may  often  see  tliat  partially  broken 
lea^-es  or  twigs  undergo  this  change  when  all  other  parts 
of  the  tree  remain  green,  and  this  and  various  other  facts 
lead  me  to  conclude  that  the  change  of  chlorophyll  into  a 
red  product  dqicnds  on  a  certain  amount  of  reduced 
vitality  as  well  aa  on  litdeninderstood  condidons  varying 
in  diffiaent  kinds  of  pbnts.  Thongb  t  fully  admit  that 
there  are  some  fact*  not  easy  to  ttaderstand,  yet  on  the 
whole  it  seems  to  me  that  these  ortnciples  fairly  well 
explain  why  certain  leaves  turn  red  in  autumn.  9i^t 
frosts  reduce  their  vitality  in  such  a  manner  that  ne 
chlorophvll  :s  (  h  inged  by  the  action  of  the  light  into  a 
red  [iroduci.    Thui,  according  to  the  character  of  the 
sea-i.n  and  the  n.it  ite  of  the  plants,  the  first  effect  of  the 
redaced  Mt.ility  in  the  le.ives  is  that  the  chlorophyll  is 

lemo'.e.l  i.)  as  to  ,ho«  rlicir  nor.nal  )  cllow  colour,  or  is 
<;h.inged  iiutj  .i  ted  pigincat,  oris  altered  into  a  comp-ira- 
tively  stable  dull  brown  green  product.  The-.e  .ue  the 
three  extreme  changes,  but  in  m.any  cases  intermediate 
mixed  results  give  n-^e  to  such  less  perfect  and  well- 
marked  tints  as  dirt>-  \  ell-nv:,  .uul  reih. 

The  next  scries  ol  ch  rnLje^  is  bc-r  studied  in  the  case  of 
those  leaves  which  in  the  lirst  insiance  turn  to  i  bright 
yellow,  and  it  appears  to  me  that  they  depend  ni.imh ,  if 
not  entirely,  on  the  production  of  deeply  colouted  pig- 
ments by  the  oxidisation  of  tannic  acid  and  .ftlicr  more  or 
less  colourless  subst.mces.  I  he  difference  in  the  resulting 
tmt  seems  to  depend  on  the  nature  of  these  substances. 
Thus,  for  example,  the  tannic  acid  in  the  yellow  oak 
leaves  changes  into  a  brown  substance,  whereas  the  quino- 
taimic  acid  in  yellow  bcerli  leaves  <  hanges  into  the  line 
orange*farown  colour  v\hich  makes  those  trees  so  t)rna- 
mcntal  in  autumn.  On  the  contran ,  the  bright  yellow 
poplar  leaves  rapidly  pass  to  a  dark  dirtv  brown  by  the 
.lllCMtion  of  ;iiio)Iicr  constitnetit,  Oiiu  i  /..ml^  leaves 
give  rise  to  tints  of  an  intermcdi^ite  and  lc>>  "cH  maiked 
.  ;i.ir..<:icr,  TiV  tosm*  casea  it  is  almost  mipo^.iblc  tr) 
livrtiv  the  line  betweeiHgtocolour  of  this  sta(;c  m  the 
change  and  tb«  riniJ  darOK^^rty  browns  of  dead  and 
Fof  fine  ^HHIUgy  much  depcmls  upon 
Itil  liiVt  %.a  fairly  pure  state, 
reds,VUL  brownf.  This 
diari^HB^  the  weather. 
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It  is  also,  of  course,  important  that  the  half-dead  leaves 
should  hang  long  on  the  trees,  so  as  to  develop  their  full 
colouring  l)cforc  being  blown  otl  by  the  wind. 

Taking  thus  all  the  facts  into  consideration,  it  api^ars 
clear  tliat  all  the  bright  and  beautiful  tints  of  autumn  are 
merely  the  earliest  stages  of  decomposition,  and  are  due 
to  the  more  or  less  considerable  triumph  of  chemical 
forces  over  the  weakened  or  destroyed  vitality  of  the 
living  plant.  One  cannot  but  feel  that  this  is  a  very 
unpoctical  way  in  which  to  regard  the  magnificent  tints  of 
a  fine  autumnal  landscape,  but  it  is  no  le^s  true  than  that 
the  coloured  clouds  of  evening  mark  the  departing  day. 

H.  C. SORBY 


A  roR.\ADO  PHOTOGRAl'HED 
T  SEND  you  to-day  a  photograph  uf  a  genuine  Dak<CK 
cyclone,  or,  rather,  toma<lo,  which  was  taker  by  K  \ 
Robinson,  Howard,  Miner  County,  D  T.,  Augjist  iS.i'^a 
The  storm  passed  twenty-two  jiiilcs  west  of  the  c- 
ll  was  tirst  noticed  at  4  o  clock  p.m.,  mo\ing  in  j  9\± 
easterly  direction,  remaining  in  sight  over  iwt>  hcr» 
killing  several  people,  and  destroying  all  pro7»ern-  it  : 
course.  I  believe  it  to  be  unique  as  a  portrait  of 
class  of  storms,  and  1  have  thought  you  might  ore- 
reproduce  it  for  \  vitre.  Et>w.^Rn  .S.  HuLDr» 

Washburn  Observatory,  University  of  \Vi«cons;n. 
Madi$on,  Nf^vprnVwr  1,1 


METEOKOLOGY  OE  MACDEUURG' 
'T'HF.  ^econd  re|><>n,  just  published,  of  tlie  Mcte<iro- 
logical  Observatory  of  .Mngdiburg  presents  some 
spcci.it  features  of  interest.  1  he  observations  with  the 
instruments  in  more  general  use  are  given  in  very  con- 
venient forms  in  <lctail  .md  nbstrari. 

M.igdeburg  was  one  of  the  tirst  observatories  to  adopt 
the  b.irograph  of  Dr.  .Sprung,  which  is  certainly  one  of  the 
bcM  hanigraphs  we  possess.  After  the  purchase-cost  of  40/., 
the  annual  outlay  in  w'or>ing  it  and  preparing  its  curves 
of  continuous  registration  f«>r  the  lithographer  is  trifling. 
The  curves  are  also  of  high  value  as  accurate  rei)rescnta- 
tions  of  the  variations  of  atmi>spiu;ric  pressure.  The 
whole  of  those  curves  are  repriKhiccd  by  Dr.  Assmann  in 
an  el.iboratc  scries  of  lithogr.iphs,  on  which  the  inch  of 
prcssiitc  is  on  a  scale-  of  four  inclics,  and  the  twcntv-four 
hours  of  the  day  extend  over  five  inrhcs  and  a  hall!  Uv 
this  I.irge  scale  the  minuter  iliangcs  of  pressure  arc 
reprcsrntcd  with  great  distinctness,  and  their  relations  to 
•-hangr*  of  wind,  cloud,  and  other  weather  conditions  can 
be  more  clearly  seen.    Dr.  .Assmann  draws  attention  to 

"Jj'j'burh  dcr  Mclcofolojlwhrn  Itn.tKchlunccn  der  Wt!ler»cf1c  <ii-r 
"*l).>ri;iM^lirn  intvttt'  fUrMxtiicgKXxtt  von  l»t.  R.  Awiuiui.  Jahr- 
III   iriiij.    (MAtfdckiurs.  i^-^i). 


t".vc  of  the  small  changes  from  August  37  to  30  as  cLcir 
ances  due  to  the  Krakat<Ja  eruption. 

The  hr>urly  values  have  bctn  taken  from  tbeie 
.nul  the  means  for  the  months  calculated  and  axklc^ 
the  report.    From  these  means  and  those  of  the  prr\ 
year,  a  first  approximation  to  the  diurnal  oscillatKm  f'.' 
l>arometcr  for  this  part  of  Kurope  is  obtained.    The  rr^ 
is  fieculiarly  interesting  from  the  transitions  it  sbtrf-  ■ 
the  hourly  variations  of  the  s  immer  pressure  a-»  cotofuB 
on  the  one  hand  with  the  variations  which  <.>ccvir  ai  » 
stations  of  the  (Jerman  Seewartc  on  the  North  and  H*- 
.Seas,  and  on  the  other  with  those  which  occur  at  pW* 
more  in  the  interior  of  the  Continent.    L'nfortunaici-  • 
the  prosecution  of  several  incjuirics  raised  by  thc«c  do* 
cnccs,  hourly  hygromctric  observations  arc  not  avai— 
fro'ii  any  of  these  first-chiss  meteorological  ob»em»t>'«i 

Another  interesting  feature  are  the  twelve  litho^r"* 
which  represent  the  continuous  registrations  nf  ihc 
shine  rei  ordcr,  on  the  scale  of  0  4  inch  for  each  W« 
These  lines,  which  show  the  sunshine  and  irifrfrilj^ 
the  state  of  the  sky  in  respect  i>f  <  loud,  Witaflj 
information  r'\,.ir'l:n  .  .in. mi  li)  :;i«iinetnc  «n»rr«^* 
atmosphere.  Ilencc,  »iili  the  .nil  of  ibeao  m-' 
metric  curves,  the  intliu  nci,-  on  the  tliiTii." 
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«s*urc  of  such  widely-contrasted  states  of  weather  as 
intinuous  stronjT  sunshine  and  continuous  cloud  may  be 
vcstigated. 

Tbe  dixecttoa  Md  force  of  lltc  M  tnd  for  ea  li  hour  of 
eyear  is  given  ia  fulL  As  regards  force,  the  rc'>ul'.s 
low  for  ctcti  nuHlUl  a  minimum  during  Ui«  ni^'ht,  or, 
tber,  early  morning,  and  a  maximiim  at  noon  <>r  »hortl> 
MCaftcr.  The  extremes  of  ditTerencc  occurred  in  Do- 
itnber  and  June,  the  niaximuni  being  only  onc-uft!i 
TCatcr  than  the  minimum  in  December,  whereas  in  June 
le  wind  blew  with  more  than  double  tbe  velocity  during 
le  iMim  about  noon  than  it  did  from  3  to  4  a.ni.  It 
laybe  renmriied  here  that  alio  in  June  the  lunabine 
itained  to  tbe  annual  maxinuun.  The  nebtiont  of  tbe 
ourly  variations  of  wind  dixecilon  and  force  to  some  of 
le  Hiore  decided  disturbances  of  the  baromeiric  curves 
re  interesting  and  striking  ;  and  *iill  more  striking  and 
u(>ortHnt  would  have  been  the  comparisons  of  the 
■)inuic  disturbances  in  the  baromeiric  cuivc  with  similar 
isturh  itu  t  h  >hown  by  continuoui  rqgiitrations  of  ditec- 
ion  and  velocity  of  wind.  ' 

The  rest  of  ilic  rcp  irt  is  taken  up  with  ip'ii^?:r\.itinns, 
llherouce  or  iliatc  .1  ti.i>,  of  the  tcmperaiiMf  n;  ilie  -  'il 
X  depths,  in  metres,  of  5,  3,  1,  oMj,  o'os,  aiil  o  o  - ; 
ilMervatioos  with  maximum  and  minimum  thcririoi>tctci» 
jndcr  a  thm  covering,  of  t  .I'lli,  e\;i oed  on  bare  soil,  and  j 
aunediately  over  Avmx  ^;r.i-.-.  ;   daily  ob'ier\atitins  with  ; 
ivc  ni;i\'iiiMiu  .iii  i  ti  .  f  imnniu;!  I  thermometers  at  heights,  1 
n  nic'ro.  ;tl) JVC  the  gnmnd,  of  005,  o-?o,  0  40,  060,  o  So,  I 
md  \ 'M  \  (ifiservations  with  the  smI  u  f  i  liation  thermo-  | 
snuter  at  .1  height  of  ro2  feet,  and  un  the  evaporation^ —  | 
ill  indicative  of  the  spirit  of  activity  and  research  which 
tappHy  cfaaraciehses  this  Observatory. 

ON  A  HYDRlFOliM  PHASE  OF  UMNO- 
CUIUUM  SOWERnil" 

f  r  \i  now  four  years  and  a  half  sintc  Mr.  SDwerby  first 
^  discovered  the  fresh-w.itcr  jc11\-lish  in  the  tank  at 
Regents  Patic,  and  since  that  time  no  doiniie  advance 
us  been  made  towards  clearing  up  the  mystery  of  their 
ife-hi^ory. 

lYoU  Laakeater  has  continued  to  make  observatifms 
md  eiperiflumis  of  vaiious  kinds,  in  which  1  havo  as- 
ijled  bull,  bat  wa  have  hilheno  iiad  no  opportanity  of 
jamming  the  tank  after  the  withdrawal  or  tbe  water, 
riiis  year,  bow-ever.  Prof.  Lankester  arranged  with  Mr> 
tt^nerby  that  wc  should  be  present  at  that  operation. 
'ht^  tiiok  place  on  Thursday  last.  \Vc  collected  a  laige 
luniity  of  the  sediment  and  portions  of  the  rootS  of 
jrioiis  plants,  m  l  I  'l  ■:'  I  ...  kester  kindly  jilaced  the  whole 
f  this  maicr  iil  i;i  m;   :i.ii'.ds  for  f-.irthcr  invemi^'alinn. 

iui'in  >i\  (.■rr'il    ii|>iii-i    smnr  ot   t)ic    /'.  ''//.  ,/,  >  ■  if  loi'ts 

uinero.io  sjjcciiueni  ol  a  minute  org.inism  winch  proved 
n  lie  hydroici  in  nature,  and  evideady  a  phaae  in  the 
1c-hist<iry  of  IJiitnoi  odium. 

1  uiUier  particulars,  mcluding  an  account  of  its  remark- 
.'■'!c  structure,  and  the  possible  theories  as  to  its  connec- 
1)11  with  the  Ml  M  l  h>rm  person,  1  reserve  till  next  week, 
tln  n  I'rof.  Lankester  has  kindly  offered  to  rominunicate 
!i«r;n  for  me  to  the  Koyal  .Society. 

1  may  add  that  .Mr  Sowcrby  has  kindly  made  arr.inge- 
nents  at  the  lioUiiiic  (hardens  for  keeping  the  I'ontcdii  tu 
«>.'«(^  in  water  in  the  warm  tank  during  the  winter,  and 
h.it,  with  .Mr.  TInstlton  Uycr's  kind  permission,!  have 
'laced  one  of  tbe  roots  in  the  Koyal  Gardens  at  Kew. 

ALFttKO  GIBBS  BOVBKE 


NOTES 

Thit  Lorilt  of  the  Commiltce  of  Council  on  Edueatian  have 

fCciMrJ  iiif.itni.ili'Hi,  lhroii.;Ii  IK-r  M3k-v()'>  I'rintiiJ.vl  SfCT«l»ry 
it  Nialc  tor  horci^^n  Afikir^,  llut  Iter  Majesty'^  CoMUl  At 
^>ii««ri>  hm  liern  ^polated  ItrHisb  Commissioner  fer  the 


International  Exhibition  which  is  to  lie  held  at  Antwerp  next 
year,  and  that  Mr.  P.  L.  Simmoods  has  been  appointed  by  the 
EMCtttive  Cmmdl  of  the  Exhibition  at  Antwerp  their  Agem- 

tienend  for  Great  Itriiain  and  Irelnn'l.  'I'hc  Exhibition  in 
tjucstion  i.s  a  luliDttnl  undcrt.iking  uri'lf-r  ihc  immediate  patron- 
age of  His  M.ijesly  the  King  of  thv  li^-lyinns  and  of  the  Kelgian 
Govcrnmcni.  The  I're-idcnt  of  the  i'.Mhibition  is  II.R.II.  ihc 
Count  of  Flanders,  au<l  tin  Vice  I'rcsident  the  Minister  of 
Agriculture,  Industry,  and  Commcroe.  The  ofiioe  of  tlw  A^t- 
General  Is  at  35,  Queen  Vieteria  Street,  aed  comaumleatlaas 
fruin  intending  txhitiitors  shoiiK!  he  addressed  to  hlin  there. 

\  REUAkK  woi  made  at  tbe  Koyal  Society  dinner  on  Monday 
toucliiag  the  lapklly  increasing  numher  of  awards  of  Royal 
medals  not  only  to  Cambridge  men,  but  lo  men  at  Camhiidige. 

In  connection  with  it  we  nny  refer  our  readeTS  to  an  •ppreelatlve 

article  in  'Vn^:■•  lay's  '/'tmej oii  \.,;ai.i!  Siir-nr.i'  a\  ih.i"  I'liivt  r-.ity, 
in  wliicli  Uic  immense  |>n>gicv>!>  iii.uk>  tluriisg  tlic  last  twenty 
years  is  well  brought  out.  The  r^-sull*  which  may  follow  fri'Oi 
the  growth  of  a  Medical  School,  and  of  Girt  on  and  Newnham, 
ire  iodicalcd.  The  article  conciudes  with  the  statement  that 
the  new  ihidiast  far  good  or  ill,  have  mk-n  r^^t  frmly.  "They 
have  abeady  exercised  a  strong  de|  i  in  i^iiij^  <  lici  I  upon  the 
cheriihed  tr.'i  li!!' •.•v  jn  l  pr.uiiii:^  til  :lu' ■  .1  k  r  vrmlit-^.  Every- 
thing is  looVc'i  .1',  m  a  u«.w  li^lit,  im  .i  x  irtr.tdc  [Xjirit  of  view  ; 
and  Hy,t:nij^  which  cannot  .i unl  .'r.c  i^rientific  test  is  allowed  lo 
poM  unchallenged.  The  outcome  of  all  this  can  be  but  dimly 
foraaeea.'* 

Xv  the  annual  meeting  of  the  Fellow-,  of  ihc  Uoyal  Society 
of  KJinhurgli,  held  on  .Momlay,  the  34lh  ult.,  the  following  were 
elected  oftice-bearcr-.  fui  next  year  : — President ;  Thomas  Steven- 
sun.  M.I.C.E. ;  ViccPrcsidents  t  Uev.  W.  Lindsay  Alexnndt-r, 
D.D.,  Robert  Gay,  A.  Forbes  Irvine  of  Drum,  Edward  S.in  ;, 
LI..L).,  David  >Ji]iLL  llnmr,  J  ^hn  Murray;  Gcucr.il  Secrci.ir>  : 
I'rof.  T.ait  ;  Stcietinc.  la  Oidinary  .Meeting*:  I'rof.  Turucf, 
Prof.  Crum  Brown  ;  Treasurer  :  Adam  Gillies  .Smith,  C.A.  ; 
Cotator  of  Lilir.try  and  Museum:  Alexander  Buch.an,  M.A.  ; 
Councillors  :  Piof.  Co»sar  Ewatt,  Prof.  James  Gcikie,  Kev.  V>t, 
W.  Robertson  Smith,  Stair  Agnew,  I^of.  Douglas  Madagan, 
M.D.,  Hon.  Lord  Maclaren,  Rev.  Prof.  TKnt,  D.D.,  Praf. 
1.  K.  Fra  LT,  M.r>.,  Pror,  CWcne,  J.  Y.  Buchanan,  Prof. 
Chryslal,  I'r^-f.  Dicksou, 

The  University  of  Edjabwgh  has  just  niAered  a  sercte  loss 

by  the  sudden  di.'ath  of  its  Principal,  Sir  .VIexander  GraoL 
Many  men  of  science  in  all  parts  of  the  world,  who  attended  the 

Ti } L  :i'  L  tiir  v  C      ru    ;  'Tl  \.\--\  \  ]ii : .,  \v  ^11  rcn-.cinl)L-r  tlic  (•romifient 

anJ  succcssiui  (lart  played  l>y  itie  Princijinj  in  that  remarkable 
gathering.  Full  of  t'resh  utiX  from  thi-i  recent  triumph  of  the 
University,  he  only  a  month  ago  opened  the  winter  semiaa  hgr 
giving  an  address  to  the  stodentt,  and  seemed  likely  for  asajr 

years  to  keep  his  jKi^t  and  witness  a  still  further  increase  of  that 
unexampled  prosperity  which  the  University  ha*  enjoyed  under 
hi>  rule.  liul  this  wa>  nol  to  lie.  lie  wai  struck  down  by  sa 
ajioplcctic  attack  on  .Sunday  last  in  his  fifty-eighth  year. 

M.  Cocitrnv,  the  French  Mmiiter  of  Postal  Telegraphy,  has 
onlered  the  employment  of  the  pncuma'  c  -y^L.in,  «h:cli  = 
now  !<cen  complete. 1  in  Paris,  for  the  convc);ince  o!  uidiuaiy 
|i-(ter<  10  the  several  railway  bC.\tions  .il'tc  the  do  ing  hours  of 
the  different  paM-o(hcci,  the  chari;e  U-iti-  fixo<l  at  three  denieis 
for  each  letter.  This  is  said  (o  be  a  step  prelim in.nry  to  the 
carriage  of  letters,  instead  of  |HHtal  cards,  by  the  tubes  at  an 
accetenUcd  ime. 

We  have  iceeiveti  from  Messrs.  I  >e  La  Rue  and  Co.  their 
Diaries— pocket  and  otherwise— for  ttie  cnsoing  year,  and  aba 
a  charroii^  collection  of  Christmas  csids.  The  fosmer  aic  at 
bcauiifutly  fenished  and  as  full  of  wicotific  hifonnatfam  and  data 
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at  nmal.  Som*  of  the  new  series  of  Christmas  and  New  Year  's 
card*  ha»-e  also  a  scientific  side  to  them,  as  they  refer  to  flowers 
•od  birds,  form  and  colour  being  carefully  studied,  and  perhajw 
ereo  more  carefully  given  than  they  arc  in  many  books  of  botany 
■nd  natural  history.  The  series  which  gives  us  the  story  of  a 
fox  hunt  by  monkeys  on  dogs  contains  some  very  masterly 
drawing. 

M«.  Newall  has  forwarded  to  us  a  sketch  of  the  face  of  one 
of  several  watches  which  he  designed  and  had  made  some  years 
•go  by  Mr.  D.  Glasgow,  of  Myddlcton  Square,  President  of  the 
Horologica]  Institute.  The  "  hours  "  are  replaced  by  a  largo 
roand  doe,  which  is  easily  seen  even  on  a  dark  night  in  the 
Observatory,  and  there  is  no  need  for  figures  or  a  double  row 
of  them  to  count  up  to  24  o'clock,  as  has  been  suggested. 

We  have  received  vol.  xx.  of  the  Tratuactient  of  the  Royal 
Society  of  Victoria,  being  a  record  of  the  work  of  the  Society 
for  last  year.  The  longest  paper  in  the  number  is  one  by  Mr. 
Mowitt,  on  the  rocks  of  Nojrang  ;  two  communications  by 
Messrs.  Blunt  aiKi  Jamies^n  deal  with  the  influence  of  light  on 
bacteria,  while  Mr.  Ralph  discusses  the  occurrence  of  bacteria 
(bacilli)  in  living  plants.  In  a  paper  on  modem  fireproof  and 
watertight  building  materials,  .Mr.  Kehrendt  refers  specially  to 
Tngcrwcllblech  ("  Waring  corrugated  iron  plates  ")  and 
asphahe.  Mr.  Ellery,  the  President  of  the  Society,  communi- 
CMe»  n  ltd  on  the  recent  red  sunsets,  which  he  attributes  to  the 
prevalence  of  vapour  in  the  higher  regions  of  the  atmosphere  ; 
on  the  rainfall  map  recently  issue<l  by  the  Government  of  Vic- 
toria :  and  on  the  early  history  of  telegraphy,  the  invention  of 
which  he  attributes  to  Mr.  Edward  Davy,  at  one  time  of  the 
Assay  Office  in  Melbourne.  Mr.  MacGilliviay  gives  the  fifth 
and  liixth  instalments  of  his  lists  and  descriptions  of  new  or 
liitle- known  Polyzo*.  The  remaining  papers  printed  in  the 
\-oIunie  (although  many  more  *erc  read  before  the  Society)  are  :— 
On  ihe  eaves  jicrforating  marble  deposits.  Limestone  Creek,  by 
Mr.  .Stirling  ;  incandescent  lamp;  f>r  surgical  and  microscopical 
piirp-)5es,  by  Mr.  Joseph  ;  electric  lighting  for  mines,  by  the 
same  author ;  notes  on  the  dressing  of  tin  ore,  by  Mr.  New- 
httry  ;  and  notes  on  hydrology,  by  Mr.  .Sleane. 

A  PROJECT  which,  if  executed,  would  render  the  Paris  Exhi- 
bilion  of  1S89  for  ever  memorable,  has  been  publishetl  by  M. 
Eiffel,  the  French  engineer,  and  is  described  in  Li  Naturt.  It  is 
to  erect  in  the  ground*  of  the  Exhibition  an  iron  tower  joo  metres 
in  height,  that  is,  twice  .is  high  as  the  Great  Pyramid,  and  more 
than  twice  the  height  of  the  Sirasburg  Cathedral  ;  160  metres  he 
consi.lers  as  the  limit  of  height  possible  in  a  -.tniclurc  of  which 
stone  is  the  principal  material,  and  hence  iron  is  propose*!. 
The  lase  of  the  lower  is  of  pyramidal  sliajic,  and  is  to  be  70 
metres  high,  and  the  superficial  area  at  this  height  will  be  5000 
s-ltiarc  metres  ;  above  this  there  arc  to  l>e  three  other  stages,  or 
stone-,  in  which  will  rooms  which  it  U  projxKed  to  use  for 
various  purpose*,  scientific  and  other.  The  towers  of  Notre 
Damr  wiU  be  mere  pygmies  beside  this  colossal  structure,  .ind 
will  not  reach  to  its  fintt  floor.  The  projector  |)oint»  out  that, 
in  addition  to  its  monumental  character,  the  structure  will  be 
useful  for  strategical  purposes  in  war  time,  on  account  of  the 
vast  range  of  view,  for  meteorological  and  astronomical  olKcr^a- 
tion.,  for  at  such  a  height  the  clearness  of  the  air  and  the  absence 
offers  wouM  remirr  otrscrsalions  possible  which  cinnot  be  miidc 
on  Ihe  grouml.  The  tower  might  alv>  l)e  used  for  the  electric 
light.  The  whole  exhibition  and  the  surrounding  neighbour- 
ho«xl  might  thus  be  lighted  from  a  central  point.  Many  scien- 
tific problems  may,  it  is  suggcste.1.  Iw  invc-siigaled  from  the 
lowet,  such  at  Ihe  resistance  of  the  air  to  different  weights, 
certain  laws  of  clasiicily.  ihe  study  of  the  compression  of  gas  or 
T>|>•Hlr^  uf  the  oscillation  of  the  pen<lulum.  In  sliajK-  it  is  to 
rcicnitilc  an  en^^rmous  lighthouse,  gradually  tapering  from  a  wide 
lo  the  summit. 


We  learn  from  S<imtt  that  the  Nurregun  htri 
recently  arrived  in  Philadelphia,  reports  1  »ery  peciUc  \\. 
experienced  October  18,  in  lat.  39'  49'  N.,  lot*.  69'  5 1 
During  fine,  clear  weather,  with  a  light  bretie  fmm  tit  •o 
west,  hea\7  banks  of  clouds  of  most  threatenii^  i»pefl  <ithr 
appeared,  driving  in  every  direction.    Almoii  imairijten 
heas'y  squall  of  wind  and  rain  struck  the  vessel,  tlx  *i»i>t*^ 
quickly  all  around  the  compass.    In  the  miiiu  of  ihu i<.~ 
ance,  which  lasted  about  an  hour,  a  single  peal  of  ikiiato  n 
heard,  and  simultaneously  a  bolt  of  lightning  itnd  tk  ' 
royal  mast-head,  and  ran  down  the  mast  to  lie  rep!  n 
which  was  almost  destroyed.    The  lightning,  whidi  lorlt'  - 
a  ball  of  fire,  then  ran  out  on  the  horn  of  the  cran  itni 
"  burst "  with  a  loud  report,  scattering  Sforki  ill  w  ' 
vessel.    The  barometer  fell  suddenly  from  30  m  jS<a  c 
then  rose  as  rapidly,  the  weather  becoming  pIea<Jii!  nr^'-'i 
afterwards.    This  is  rather  a  peculiar  s<)uall.  c^b!-  ;''. 
locality  and  the  season. 

The  New  \'ork  Finatuial  and  Afinttf  Ntat  cs'^ 
account  of  the  extraordinary  etTect  of  an  eiploadnn  cl  i  = 
quantity  of  nitro-glyccrinc  in  what  appeared  to  t«  u 
oil-well  in  the  PennsyU-anian  oil-fields.    \  carchl  eut^ 
of  the  soil  in  the  shaft  failed  to  reveal  any  trace  <A     <  •■ 
and  at  length,  as  a  last  resource,  it  was  decided  to  trj  '- 
of  an  explosion  of  a  shell  containing  fifty  qnaru  of  this  <t,'^'^ 
First  a  column  of  water  ro*e  eight  or  ten  feet  and  thaiy 
a  few  moments  later  the  burnt  glycerine,  mud,  ao<l  ' 
up  the  derrick  in  a  black  stream,  the  blackness  gisdual'T 
to  yellow.    Then,  with  a  roar,  the  gas  burst  fortli  f  .  " 
which  for  a  moment  hid  the  derrick  from  sight,  and  t  ■ 
away  revealed  a  solid  golden  column  half  a  foot  u 
shooting  from  the  derrick  floor  eighty  feet  through  thtM.  ' 
broke  into  fragments  on  the  crown  pulley  and  lell  ta 
golden  rain  for  many  yards  around.    This  colaiaa ' 
tinued  for  an  hour  rushing  in  a  tcirrent  into  the 
branches  of  the  trees  .iround  were  like  huge  yellmi  pl»*' 
a  large  stream  ran  dort  n  the  hill  to  a  road,  where  11  ueip''- 
ihe  space  beneath  a  small  bridge.    In  two  hours  ihf  o^C-' 
ing  flats  were  covered  with  a  flood  of  oil,  .md  tbehiil^-  •' 
as  if  a  freshet  had  passed  over  it,  while  heas^  cloud»<J  {••"1 
low  over  the  woods.    Dams  were  built  across  iht  j 
or»lcr  that  the  production  might  be  calculated.  Imf  ' 
borne  away  almost  as  soon  is  erecte<l.    The  people  L'^'  ^ 
Ihe  flats  flc<l  to  the  hills  ;  fires  had  to  Ite  ettinguislKl  ' 
district  to  prevent  a  conflagration.    The  outflow  wm  o-"^ 
at  8000  barrels  in  twenty-four  hours.  Uttimatcl}' 
was  diverttvl  into  the  banks,  after  much  lal>our  and  whk 
It  was  noticed  that  all  the  wells  in  the  neighbmirhood 
as  soon  as  the  outflow  here  mentioned  commenced,  it' 
in  some  of  them  showing  at  the  end  of  three  dajs  a  f»»l  '■ 
their  previous  depth. 

-M.  Jam  IN,  Perjictual  .Secret.iry  of  the  Paris  .Acidai*' 
Sciences,  has  been  elected  a  member  of  Ihe  Societe  frw?*' 
Navigation  aericnne.    He  will  lake  his  seat  next  TharvH'  ■* 
Ilth  inst.,  and  is  !o  deliver  a  speech  on  the  occasion- 
present  engaged  in  writing  an  exhaustive  article  on  ^inii  ' 
tion,  which  will  very  s.hortly  aj  ,.ear  in  the  A'nwt  ^  " 

On  Saturday  night  Mr.  II.  M.  Stanley,  on  leafiaj  6  "' 
after  attending  the  West  .\frican  Conference,  was  en:erj-^' 
a  banquet  by  the  Central  Society  for  Commercial  GpV^ 
A  {leculiar  feature  of  the  banquet  was  an  rlhnolofical  s:*^'  ' 
the  sha|>c  of  a  group  of  mummers  representing  >*'m-r  n"*^ 
Africa,  presisnu^iy  thr.sc  ■  the  C^m,  r.  .-.n  .ind  Ar.r^  " 
regions. 

An  earlhi|uakc  Mas  fell  on  Sundnv  .1       i.  '  . 
23  and  24,  near  Hrian^on,  in  th' 
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the  Guil,  .1  torrcDt  diiichargine  into  the  Darance,  in  the 
rpartmMit  of  the  Haute«  Ali>ci.  Three  days  afterwards,  on 
lursuiay  the  J7tb,  a  severe  shocU  was  felt  at  Grenoble,  about 
D  km.  west-south-we«t  from  the  Queyras  valley.  It  lasted 
rty  seconds  pa«ing  in  a  direction  from  west  to  cast.  All  the 
tt««^  were  thaken,  but  no  injury  i»  reported  beyond  the  fright 
itained  by  the  inhabitants.  The  same  night,  .ilmo^t  at  the 
ne  hnur,  six  shocks  were  felt  at  Lyons,  moving  in  the  same 
-ection  ;  ami  commotions  of  a  similar  kind  are  announced  from 
irin  and  the  sea-coast  of  Provence,  at  Cannes  and  Nice  in 
rtirular. 

We  regret  to  hear  that  M.  Duprcz  de  Lonce,  the  celebrated 
val  eti|;iaeeT  and  Member  of  the  French  Academy  of  Sciences, 
daxtgeroasly  ill,  and  that  hi>  life  is  almost  despaired  of. 

We  regret  to  announce  the  death,  at  Paris,  at  the  age  of 
*enty-fonr,  of  M.  Quet,  a  distinguished  French  mathematician, 
ell  known  for  his  works  in  connection  with  capillarfty,  clcc- 
icity,  ic,  most  of  which  ha\-c  appeared  in  the  Comptrs  Ktndus 
'  the  Paris  Academy  of  Science*. 

M.  \V.  r.E  FoNViEi  LEhas  published  a  pamphlet  on  *'  L'Acro- 
at  dirigcable  de  Meudon,"  in  which  he  endeavours  to  show 
lal  the  report*  current  in  the  French  .\cademy  respecting  the 
ciierimeoLt  in  rjuolion  are  exaggerate  1,  though  at  the  same  time 
e  seeks  to  do  justice  to  his  distinguished  countryman,  who  has 
»-ice  succeeded  in  proving  that  by  means  of  electricity  the  power 
(  resistance  may  be  imparted  to  balloons.  He  concludes  by 
!CiimRiending  that,  the  electric  fluids  haxnng  done  their  part, 
1  /Sirwfr  at  a  It  tiafatr. 

I.VTE*t5TING  researches  with  so-called  P.iradiic  fish  (Macroput 
muttm)  were  made  at  the  Berlin  Aquarium  recently.    The  fish 

a  native  of  China,  its  body,  only  a  few  centimetres  long,  is  of 
*  brightest  hues,  and  its  bluish-green  fins  are  so  enormously 
jrge  that  the  fish  seems  almost  to  succumb  under  their  weight. 

IS  easily  kept,  and  breeiU  frequently  in  captivity  ;  the  tern- 
nature  of  the  water  it  is  kept  in  must,  however,  not  lie  allowed 
I  «ink  below  2(f  C. 

O.VE  result  of  the  recent  expedition  sent  from  Quctta  under  Sir 
neJ  Tanner  to  punish  the  inhabitants  of  the  Zhob  Valley  is 
lied  in  a  telegram  from  Calcutta  to  be  a  complete  surs'ey  of 
e  whnle  of  that  valley.  It  has  been  ascertained  that  the  best 
ail  from  the  Gomul  Pass  to  Cmdahar  does  not  lie,  .is  had  been 
pr-ose*!,  through  the  Zhob  Valley,  but  through  the  valley  of 
c  Khwandar,  and  that  the  route  is  practicable  for  a  large  army. 

Dr.  Otto  Fi.nsch  left  Sydney  on  September  10  by  the 
.•araer  SantM,  ru  tvuU  for  the  Phoenix  and  L'nion  Islands 
lere  he  intends  stapng  for  some  time  and  making  extensive 
inoi^raphical  collections. 

The  Hottltn  of  the  National  Academy  of  Sciences  in  Cordo\"a, 
rgentine  Republic  (Buenos  Ayres,  1884).  has  a  very  long  paper 
Seflor  Ameghino  on  his  geological  and  palxontological  inves- 
;atinn»  in  the  province  of  Buenos  .\yres.  The  only  other  paj^cr 
by  llerr  I^oering.  and  deals  with  the  sinking  of  artesian  wells 
the  Argentine  Republic. 

Tut  Rev.  Henry  H.  Higgins  publishes  in  a  separate  form  a 
per  on  "  Muicums  of  Natural  History,"  read  before  the 
lerary  anil  Phdosophical  .Society  of  Liverpool.  After  an 
perience  of  over  a  quarter  of  a  century,  during  which  he 
»se<l  several  limes  every  week  through  museum  rooms,  the 
Ihor  calculates  thai  out  "f  a  thousand  visitors  to  the  Liverjwal 
ttMTum,  ten  to  twenty  were  students,  7S0  interested  objcrvcrs, 
d  aoo  loangcTs. 

CilAKl-BS  C.  SilURl.NaTON,  B.  A.  of  Caius  College, 
',<hak  Imtco  elected  to  the  vacant  George  Henry  Lewes 


The  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  include  a  Macaque  Monkey  \^Mata(us  cynomolgtts  9  ) 
from  India,  presented  by  Mr.  \V.  J.  Bennett  ;  a  Rhesus  Monkey 
(Ma«uus  ritsui)  from  India,  presented  by  Mr.  Samuel  l.cvi  ; 
an  Ocelot  (Ftlh  pardalis)  from  America,  presented  by  Mr.  H.  B. 
Wbilmarsh  ;  two  King  Parrakeels  (Aprasmulus  s(apuliUus)  from 
New  South  Wales,  presented  by  Mr.  E.  Meek  ;  a  Cheer  Pheasant 
(Phasianut  wallichii  9  )  from  North  India,  presented  by  Mr.  E. 
Buck  ;  a  Pig-tailed  Monkey  (Afacatui  ntmeitrtHUs  6  )  from 
lava,  deposited  ;  a  Rufous-necked  Weaver  Bird  (HyphanUmif 
textcr)  from  West  Africa,  received  in  exchange  ;  four  Long- 
fronted  Gerbille*  (Gfrhillm  hngi/rons),  bom  in  the  Gardens. 

THE  ROYAL  SOCIETY  A.WMVERSARV 

"T^HIS  meeting  look  place  on  Monday  last,  the  time-honoured 
^  date — St.  Andrew's  I 'ay — falling  on  Sunday.  In  the 
regretted  absence  of  the  President,  Prof.  Huxley,  who,  the 
Fellows  were  rejoiced  to  learn,  Ls  rapidly  recovering  his  health 
from  his  sojoum  in  Italy,  the  Treasurer,  Mr.  John  Evans, 
occupied  the  chair  and  read  the  following  ad<lres$ : — 

The  absence  of  our  President  from  his  post  to-day  must  of 
necessity  cast  a  certain  amount  of  gloom  over  the  proceedings 
at  this  our  anniversary  meeting,  and,  personally,  I  feel  addi- 
tional regret  that  it  devolves  upon  me,  as  your  Senior  Vice- 
President  and  Treasurer,  to  be  the  unworthy  occupant  of  the  chair 
on  the  present  occasion.  My  regret  at  the  absence  of  the  President 
is,  however,  in  one  resiiect  tempered  by  a  strong  hope,  in  which 
I  am  sure  that  you  will  all  fers'ently  join,  that  the  timely  retire- 
ment from  arduous  work  which  has  been  enforced  upon  him  by 
his  medical  advisers  may  produce  those  beneficial  results  which 
we  all  so  cordially  desire,  and  that  we  may  ere  long  again  sec 
among  us  our  accomplished  and  valued  President  in  renewe<l 
health  and  strength. 

1  must,  however,  turn  from  the  expression  of  our  hopes  for 
the  future,  to  that  of  our  regrets  for  the  pa-st,  and  for  a  short 
time  <lwell  u|ion  the  mournful  list  of  vacancies  which  the  ever- 
active  hand  of  death  has  caused  in  our  ranks  during  the  past 
twelve  months.  In  one  respect  only  can  a  topic  of  consolation 
be  found  in  this  list.  It  is  that  in  extent  it  is  less  than  that 
of  last  year,  the  total  number  of  our  deceased  Fellows  being 
only  eighteen  on  the  home  list  and  two  on  the  foreign  list,  while 
those  numbers  were  twenty-one  and  two  respectively  at  our  last 
anniversary. 

Both  the  foreign  members  whose  loss  we  has-e  on  the  present 
occasion  to  deplore  were  men  of  the  highest  distinction  in 
chemical  science.  Both  were  residents  at  I'aris,  and  both  had 
Chairs  in  the  French  .\cadcmy,  of  which  the  one  had  been 
since  1868  one  of  the  permanent  secretaries.  I  cannot  d%vcll 
upon  the  discoveries  and  the  remarkable  career  of  M.  Jean 
Baptiste  .'Xndrc  Dumas,  whose energ}'  and  perspicuity,  even  when 
past  the  limit  of  fourscore  years,  alltbose  who  of  late  have  had 
the  opportunity  of  beiiig  present  at  a  meeting  of  the  French 
Academy  must  have  found  reason  to  admire.  An  appreciative 
memoir  of  him  by  one  of  our  own  Fellows,  who  of  all  men 
living  i>  perhaps  the  best  qualified  to  judge  of  the  value  of 
his  labours — Prof.  Hofman — written  while  Dumas  was  still 
among  us,  will  l>e  found  in  the  pages  of  our  own  Pi-o<ttJingt 
(vol.  xxxviii.  X.  ),  and  those  of  Nature  (vol.  xxi.  February  6, 
1880).  It  will  give  some  slight  idea  of  the  extent  of  tim«  over 
which  the  labours  of  M.  Dumas  have  extended  if  I  mention 
that,  so  long  ago  as  in  1&43,  he  received  the  Copley  Medal  at  our 
hands,  at  a  time  when  his  chemicil  and  physiological  researches 
had  already  extended  over  a  period  of  twenty-two  years.  M. 
Dumas  die<i  at  Cannes  on  April  11  last,  and  among  the  most 
touching  of  the  speeches  at  hLs  obse(]uies  was  that  of  M.  Wurtz, 
whose  own  decease  took  place  on  the  I3th  of  the  following 
month. 

_  Although  nearly  twenty  years  younger  than  M.  Dumas,  M. 
Karl  Adolph  Wurtz  had  for  a  long  time  been  one  of  the  mo*l 
distinguished  leaders  of  modern  chemical  science,  especially  in 
the  department  of  organic  chemistry,  aud  his  merits  were  recog- 
nised by  this  .Society  in  1864,  when  he  was  elected  one  of  our 
foreign  members,  and  again  in  1881,  when  the  Copley  Medal 
was  awarded  to  him. 

Among  our  English  Fellows  was  a  contemporary  of  Wiirti, 
who,  like  him,  had  been  a  pupil  of  the  illustrious  Liebig,  but 
whose  bent  was  more  on  the  practical  than  on  the  theoretical 
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XATURE 


_  w,  Mr. 
"■kjf.'jrjoarf  tS 


•.'jes  =i«sui«  in*  's«ea  noxea  utttA 

>'    '  mi.     wnn  rim  'we  tNoe  '>f  *'F'««r.e<'»  MMiiaL" 
'ir  ■.r^s'  jv«r»  sMDit        tqffsaoR  '!cpwts:i<«'.'<  of  soencB.  i 
In  viiaiTf  w  TaniH  srs  thamwl  by  fie  <I««^  flf  Dr.  /"sho  i 

■^in.-4»  iiifeiw,  'Virautrly  Fr/'-  ,.,r      B'/ir.y  I*.  Clugqiv  and 

■i:iarmirf%  ;  ^  veuru  Mr.  Gcujc  LetiiJucn.  «ao  had 

oearty  iUBpleiisrf  iii  <iTh:y.4ionli  yea*,   tmra^  hit  low?  »n4  | 

'»-■ 'ii  ti«  iii<;  ri.-.  ■  .  .;r-  H.  ■  1.  Oiri  iiii  1'  ; 
A-^i:^::  -.n  f  :  -i-     f  ? 

\  ,1  -  I  .rti;:i.  ir  i    .:i   •   .n-  7    •         -  r   J  -t^ 

'  icsx^it  Hant.irim.     .r.  ,.  ■  i         r.  j-i  v  -  .  . 
lifit   r^nr.      i        /-i.  ■■  ':..r.xl  Ti-'-Lf     r    .U-t  ' 
r^".^t'<'l        'i"-:'    *^  <*:'■*/  ,r.  ni"-~ri  i  / 

»wart-  1      x.ra.  ir.!       r--:^.i-'.  j- 
hv-<  -iixin;^  \       .  .".sf   .1  wrrj  ■  . 

whiMie  ^^I'jcari.ynai  ;r-^;."ti  barf  Uj(  rrjins  y-a-v 
x>  tuOiUr'l  work-s         wh-xe  eUV.rile  Li-*  - 
S'.'aachei  of  oa'KtnuKKal  <a«i»ee  hiv«  «ame  i 
repttizi'Mi;  ui4  Mr  ClUTkt  W.  Iferrifiel4,         in  addiiion 
M  ackievu^r  <iUv»c.*:'«     hu  «dKca:Wnal  wr»?*vt  «t  artibmcdc 
tad  iH!hcma:ie>  4i4  much  in  ibe  direakin      the  praetical 

Archi;«.tar*  uxi  M»riftr! 


Mr 


}  K.i.  I. 

of  <litfcrcnt 
ttr  bin  « lush 


he  av.aiD'>I  a  liigh  rcp-iri!;  .  n.  ukI  he  rcnjd  hs  nmc-  : 
-tr       i;'.<j<l  iirir-jjii;  whrn  ae  rnrcf^-i        ijit  >:;.'■ 
T'-.  !:;  life  towarxti  whi^h        r. JtBijJ  topirtbow  lei Iw.  , 

:  a .  in  mind,  bis  dcvoiiua  to  ibe  pab&c  ml  «■!  bi  nsi 
country,  tadeaicd  hhp  aUtce  to  pnWticd  wtidn 
while  Up  thcw  who  •men  if-M^ii  \axa  n^rt  mms^u 
with  hisv  hk  traly  symp^Uictk  aumt,  xrxi  ^  urn 
m«rr.  n  which  metietved  vrta.  loinnte  dcuib  «( iwMv- 
s3^  r-i  giv«  actum  to  hBintRViorte  which  noMtloe 
h  win  ever  fo/fCT. 

A5  I  have  alreadf  obtenred,  oor  i^nvr^  la  '-k  ^-- 
i^c!'.'  ':ti^  on;  ro-^i^i-'^^.on  r»f  Felk>v«h:^'  lai  •an^  ■-: 
..ar  1:  •..  are  Ic^s  thin  in  man*  fomer  v<:^^^,  Wing  i :  ; 
in  r;  :  :  ■f'rr:  u  «r  have,  on  the  oJicr  han>',  eletlcJ  i"  " 
inilii  .;r-5  one  rri*")"  CouOvill'jr.      I(  uoaW,  l»»t  - 
tr..:;  i.iir  n.uritK:!'*  arc  jiradualiT  i'.iiiniiv  !^  jusi^ 
of  e-.-iJlijrium,  ani'.  Ihl'  li  o;;r  <l:"v:'-iaas  t  :;  .■- 
]:iii:"tri       a!  |i.'i-<al,  the  roU  'ji  the  S'^t«<y  :r-.i- 

tni  't.inM.TT'l  uf  al>jut  470  l-cU'>*j.    Looi.ia(;  -  ' 
n:  -  :  l-m^cvi-.v  of  scientific  incu  an  !  the  ii^  1:  — 
:^.'i.'.-ie        -li^lirii.  .i'^n 'if  b^-in;;  elect evl  in!i->'hc  ■ 
:tj  ttiL         insj  f  jl>ajle  tl1.1l  oar  nam>icr->  will  ft;  -i 
V.  'TtKv      ir:cfe,i>c  talhef  lhaa  lo  dimiiuiJi. 

Ui  tiic  Pu.   ./■htcai  Tram-iftifKi  three  pir!>.  a" 
Pr^/Min:i  eU-v<;n  navbef**  b>*c  beco  pabinM 
RBin'wr  uf  pi^Hrnt  leoeifcd  dtmng  the  pM  jeu  n  >t 
eiM»|Mi«d  with  loj  in  llie  iMCviM  jrcu, 
have  been  in  im  dtiwrtmgntt 


r.- 


01  tbcKU:< 


i.i  tV 


■  f  the  Bri:i^h 


oamenHis 

a4  at  the  Koyal  Si.:.oot  o?  Xaval  J  ma24i«tisin,  though  physia  and  maihemalieii 
tinsitteerine  (uct«*>fjli^  UV/ured  ia    I  • ->  ,  anatomy,  and  physiologjr,  bouay,  aad  nwrpb^K 

1  ;!iett  -hitc-. 

It  i>  tmr-lly  Viuh.n  my  fro^-incc  i<j  select  »ny 
hare  puiiUsheJ  is  ''cing  the  rai>»'  wi^.thy  0/  met^i'Ji 


hiire  within 


.il- 


tn  the 


Na-.y. 

An  iher  '1.    :  I  rnj"!iem,T iciin  wh  . 

lie         fc»  »c-,t,  i.A.l  the  u:i-fufi>-n<.-  i-» 
f;:;:,ar^i  :.  !.   I'r'-f-  • -.r  <A  \.i:T.ral  1 

L'nivti->.ly  of  Lu-  iin,  wh'j-c-  laSjur>  in  the  m 
"1  i;<'<jiiictrical  >pecab:K>n  extended  over  a  {>cn<xl  of  nearly 
r  r()  ycark  Mr.  Jamo  RcBaie  waa  aboaTotarj  orinaiheniaiicu 

Afii'jii;;  (it:!,  "i'  .il  "f  '<.iai'.e,  the  \ci-;an  Mr.  Chjirlc- 

Ma.il').  »  hi>  h,t  forty-hvc  years  liai  been  ijo-ic-iiry  <>«  IIu«>ot4iy 
Sucre'ui)  of  the  Iiuti((ilion  of  CivH  Engittter»,  will  deservedly 

take  a  hi;;h  jilace. 

The  aaatomical  and  pjjy*!')1'>i;it it  laho-jf*  of  Prof.  .\IIcri 


v.;i»  the  Re*.  I  fact  that  they  have  A].]>tarc<J  in  the  rJii!.  i.-/iuil  J'- 

.|,hy  -  - 


ThumtoQ  had  ciicnde<l  oi'er  ibe  looker  term  ijf  fiftf'Ibur  ytr.r,, 
and  few  pcMetied  the  power  of  clearer  expo-'IUdn  than  be,  Mh  l'.- 
liar  a£li  of  jietMinal  lundoew  there  uiia»t  be  inany  bnidet  niyM:li 
who  owe  1h«  a  deep  d«lH  of  fnuiiode*  .  « 

Amonr  olben  euonectcd  with  the  medkal  jimifc^oa  we  mvA  !  ilm^bit  doaiiotcoauuitheMUiMineetiBcntofBarwr 
the  i]wtin(;uisho'l  tnigew  Mr.  Cicvar  Ha^kiD-i  I)r«  AlcxMi  tt  r  ^  resalu,  gives  evidence  of  liailfnl  activity  alont; 


a  s.;;-.ciont  voucher  hjr  their  value,     I  may,  hawf. 
linn  t')  the  rt!"<rt  of  (.'apiain  Ahney  ami  I>r.  ^  -"  - 
Ilak.-r:an  Lecturer  for  the  Jit>--->ent  y<rar,  on  ihe  toU.  - 
of  NJ.iy  17.  1SS2,  which  ii  ihe  ootcuDc  of  an  eilie^'  ** 
wh.^li  a  i^raiit  of  jjj.'.  wai  male  fron  ojr  I';"-  ] 
>.,.ii..  of  the-  ri'-iilts  Were  raentioneil  by  Mr.  Sfx<t.  "  •• 
I'r  :  1  l.-ntial  ,\'i<lrc>.  of  t^^l,  but  ihc  value  of  tt. 
n-.':-  .1  \ct  thecor>na,  and  the  sacce^j  which  aiieo-^r; 
n(  ihi-  (.hot.«^r.ii>hcr»,  can  only  (<«.•  estimated  froau  '-'J^ 
'<\  tht:  i'::p.  r  Itself.     The  <ictaili;J  roiilt?  ohtained  b)  - 
t;r;M  hcr^  «ho  accotn;pnni?fl  the  Amcn.::aa  cxpedil»'» "  "I 
Ai.inJ  in  the  South  r.icific  in  onlerio  obwrw  ike •>•*■"' 
or  May  5,         have  n»t  yet  becB  bonglit  be<B»i*»'*"' 
U,  «^  to  blot-aical  undiea.  o-r  ~*X*L^; 


Twecdie.  an  I 

^i>e,  n')t  only 
rath')l' <jjKil  A:.:i''<ii 
ol>tli>U,  knuwn  a-  CI 


Era^nus  WiKm,  »h!>^«  n.a:iie  will  I'jii^ 


r.ijL'Lli' /ti  wilh  ilerir..\t<) 
.rnv  at  ASci'ieeii, 


the  1  rc: 


Xjbdfian  Ls  entirely  iut  \'t  liii  lilicr-ility 

Id  Mr.  K.  A.  C.  ("••.ilwi:;  .\n\ien  we  hiH  ) 
ue.irly  fifty  y<.-.ir^  hail  ran'-c)  aiiion';  ihi.  fi  r  ;: 
Ijeoli '^isls.     Ili<>  maiiif<jM  oti-crvat|./ns  Uill  I 
^^here,  tiul  a»  an  in-t.ince  of  hiv  ciitii-i"  \  f. 
Iii>  now  cLis-iL  iI  j)a("  r  on  the  jj  s-iIiIl  t  ,. 
MciMirf^  t<in-.i::i  tl'.e  S'*ii'.h  i  a  .Ktn  1 


the  Chjif  of 
tf'.e  1".^".  h'ijiii 
Lc  "f  Vviiich  in 

for 


iti 


.f  f.r. 

I- -I 


is«<;,  his 


ii'.itioiit  ill  wlii(.h 


U)  llic  Mc<  cm 


.1  tf.. 
,  1,  rci  l  in 

cXtCll'l'Itl  of 


[lis  sOt-t  lU 

:  .  of  .\r;  <i^  all  recent  deep  hgjin^  wi:]jin  the  Thames 
llaMTi  h.i»'-  >■>  hilly  sutxtAntiated. 

In  lit.  Wnjihl  wc  have  lo^  an  accuni|v!:>Ke  !  i'al-trin;<»l.<(;ic; 
whose  ItnowlclRc  of  rbe  fo%A\  Echinudermau  anri  Am[n>tni-.i<lx 
waa  almoit  unrivalled. 

Tbe  Ddlte  of  Itnceleucfc  had  fat  lifljr  yearo  Uen  one  of  our 
Fellowi,  and  in  1867  occupiefl  the  |>'«^ii»n  of  I'teTiik-ni  >if  tlx; 
biiliib  A»«ociaiioa ;  white  )Sir  Banle  Frvr-r,  alrhou^ti  »ii  eibn>>' 
Iii){i4  and  geogra|>faert  will  piobaUy  be  l/ei'.er  kn</«()  .%n  aMc 
and  energetic  public  lervanl  and  adminiiimi'^r  tt<an  tL>  a  man  r.r 
aCirlice. 

In  comm  <n  with  the  nation  at  l-ifk;-:.  »'  h  *  .1 


tntimelv  and  inear'-^'e  t  ticll 
man,  ine  late  Po-irni.i  r 

rjir  mrT-i!  ;..wcrs,  ihr  t-f|.-,l 

by ' I (1     'I ■  I  r I ' i' .It'.  : Ijc  il » 
lil|>cri'.'(  [u  hi'  m.>l  >rtu  it. 


■t      .;lr.    !i  4n;;ui»hcd 
hvral,   M:.    I  a«.  .jM.  A 
iij-Ti  hi  in  of  i;,e  (jreir 
I  t,f  si^'hi,         <,ttlv  t'i 
A*  a  »lu  leu'  irf  j.  lUO: 


I  .<  iliuJllliiaS 


research. 

In  B'-lriny,  Mr.  Garilincr  has  continued  his  obterra'  -i 
inifj  irtanl  suhjcet  of  the  continuity  of  peotopfcwni  * 
cclN,  which  wa»  referred  to  m  the  Trc-si  leot  '^  .\'  tt» 
yi.ir ;  he  has  also  brou^t  forw.irl  some  tnlcmi-c;  ^ 
rtvi  I  fr-im  an  ciamitiatiin  of  the  changes  in  ihe  ' 
I)ion.T;a,  which  serve  still  further  l<i  lUa^tratc  the 
ftin  i-ititeti;jl  physiological  jiroc-'^scs  in  pl.aol>  anJ  m  -  • 
lAinvcr  h  ,s  dealt  with  the  m  .ijihol  .^-y  of  Ihc  U-  J 
(•l.ints,  in  a  memoir  h-nlh  v;ihi:ihlc  in  itsi-lf,  an"  ■'■ 
lx<  -iu>e  hitherto  the  >lu<ly  of  abstract  vejjct.'ible  m-''  ' 
•H  iha])s  not  obtained  ia  thia  country  ibc  aueuU'*  * 
<]'  verves,  and  whicii  luta  been  given  lo  it  in  ote  ^ 
e,["--ci.\Uy  m  'jciniaiiy. 

In  l^h}-^'  lo^y  iwi>  important  |-aper»  have  been 
llic  diflTuult  >ahject  of  the  fuiuiions  of  the  orrrhral  rf?" 
<*ne  by  l>i-.  Kcrner  auJ  Veo,  and  the  otltci  by  TicC  ^- 
Mr.  il<jt~<c-y.  ^.M<vtb,4a|^^n  o'v>orv.i!toi)$  wfaicSl  1 
c^m^ideratior  ^Vlnri>L- 

Thu  f  ^%^AUinal  Rinns  w 

1>eing  c' 
United 
i;L>ei»hc 
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cttrran  tn  th«  >twly  of  niiimal  macpboloi^t  whow  first  caiu- 
nKadwn  lo  (he  Society  I'cars  the  date  of  I8J3.  I  need  biudl}' 

I  nitan  Sir  Kichanl  f)«cn. 
A  fc*  wririU  must  be  saiil  with  regar<l  to  the  acqnl-.itionsmailc 

liar  library  ami  cillettions.  Our  (jnllprr  jwiniits  has 
iHifih  the  kind  lil..  j.ility  of  Dr.  Wil-jn  .  1  l  li  . 'uci .  ufci-iveil 
;•  itnjjortant  a  l.lr.ionx  in  the  (■■nn  if  l«auKth  urt^iiul 
iiraif-  "I  I li I- •  I  i>t inpM>lici  I  n^. nhrinAi  ii  i/m  -  .irul  philosophers, 
ilinilr  ,inil  \  ivi.uu,  UuSii  ui'  whom  were  foreign  Members  of 
*  Si)ciety.  \\  hen  wc  rcmemlicr  the  warmth  of  feeling  with 
udi  the  rival  claims  of  Newton  atut  l^ibnit/  tu  the  invention 
FIllXMR*  or  the  DifTerential  Cnlculus  were  for  many  years 
flUMd,  end  cell  to  miad  that  the  <|ueiition  occupied  ib«  »ctea- 
Aof  oCoBBfltce  of  Ibi*  Society  in  1713,  which  icportod  io 
duroT  No«ia«'e  duim,  we  may  rejoice  (hut  the  heal  of  the 
mTOfetn  ia  ien^  sSnca  over,  and  cMgnutilateounelire*  that  the 
fUait&of  thatnval  inlelleolaal  gMDt*  now  haiHT  tceftilly  side 
4ide  OO  oat  walls.  The  p  rtniie  of  Viviani.  tla-  (^reit  gt-o- 
ilrictaili  (he pttpil  of  (lalih-o  and  the  a^MKUtu  >'t  I  niricclii, 
\  a  cnntcmporary  of  Newton  an<l  I-eilmit/,  »in<l«  oho  a  lilting 
tint-place  in  our  gallery. 

'iiir  iK.rifoIki  of  er>};ravetl  ami  lithn|;mphic  (>ortraits of  scirntiAc 
n  ha^  licen  con^i^leraMy  augmented  by  liljeral  donaiioiit  from 
■  mccuiori  of  o«i  former  President,  the  late  Sir  F.dward 
bine,  thi'iugh  Mr.  K.  H.  Scott. 

Dx  Ln-ilandc  Medal,  which  had  Iwn  awarile<l  by  the  French 
adeuiy  to  Sir  K<lwapl  in  1826,  an<l  which,  lii(;cther  with  a 
ival  Gold  MeiUI,  w.\s  prc»onle<l  to  the  Scientific  kclii  f  Fund, 
>  li>' the  Council  redeemed  from  the  Fund,  and  will  I.  |  re- 
veil  amon^  our  other  nicrlaU  a  memorial  of  one  wiio  lor  so 
14;  a  \Kj\0>\  rcTHlercd  iiiiporlani  fierviccs  to  the  .Society.  A 
jluc  cueda]  U  our  dulinsui'-hetl  Fellow,  I'rof.  Sylvcilcr,  ha« 
I^MMMedtoowcoUection  by  the  johna  HaplcJiw  UniTCnity, 


IlielibraiyilMif  haaduringlheMitycarp  ji^<  I  hy  doniition» 
HI  jSo  ocnaiilcte  wdttnea,  henoes  about  240  p.iniphlci>.  and 
K  ihaui  afoo  porta  of  aeriala ;  a4  «ham  hate  «bo  been 
loncd  10  it. 

Vith  itRpnd  lo  our  (Soanccs  I  may  \entiire  to  say,  as  jwr 
-  aaitcr.  that  I  cooaider  ihcm  to  be  in  a  satisfactory  eonditioa. 
must  now  tore  to  some  of  the  subjects  which,  during  the 
year,  have  occupied  the  attention  of  the  President  and 
ntil,  and  which  in  more  than  one  instaaoe  have  brought 
ti  iiiiu  Loinmtinicaiion  with  Her  Majeitty's  Qowemnenl. 
tJuW  r.f  las?  ycAT  a  letter  fr>jm  the  Treasury  was  rccciveil 
"tsii: iii;:  pinion  X';  to  the  dewmbilitv  of  hubsiditinc  the 
)A);h  iJi»ii>.ir  m',  rhc  irtcumf  ff  which  had  l»een  materially 
ced,  cwvuv.;  ;..  r  -L- nt  lt|;i,litii  n  :i.  Ireland.  In  reply  to  this 
tpvwei  W.1S  sent  (k..mun(;  out  tiic  jjood  work  ih.il  had  been 
■  in  the  •  iliscrvatory,  and  the  exceptional  character  of  the 
iulion,  and  recommfnd'Rt^  ii  )«i  ihf  fivfn'mM'-  consideration 

*  (iotcerniiietj' .  I ' uh  rtiiii.i'i-l\ ,  v..  1 .  ili,  li  .iof  income 
bible  to  tbc  tiuutntiLuivc  ol  ai;  Uu^jtrv.Uijiy  luts  not  been 

.  I  nod,  though  tJie  TreiMiry,  "having  regard  to  iln-  idMc; 
«  R^jral  Society,  and  to  the  diminution  in  the  income  of  the 
fnSmnff"  ham  granted  a  turn  of  2,000/.  in  aid  of  its  fumls, 
liBual  HMOoae  derived  from  which  sum  is  to  be  applied  by 
trs  to  the  mainicBaDee  and  jMtnhaae  of  hMiumeaea  and 

ratuis. 

Mrihcr  ctincspondence  with  theTfeaawjr  at  tothehmlw- 
■cal  survey  of  the  lakes  within  the  Blitisb  L-let  did  not  lead 

y  conce-uiun  in  favour  of  such  a  necessary  coroplemeM  to 
Natjinal  Ordnance  Survey,  though  the  omis^km  in  OUT 
of  all  details  relating  to  the  dcflth  of  our  lakes  and  the 
^r  uf  (heir  ix^jv,  i  airi,.t  be  jmiifieo  on  pmctkal,  and  modi 

•  Ktentihc  (;roun'lv. 

^ajr  U.st  Ihc  Ami  DiuMiicr-Krjyal  lM  nnt;lil  under  OUT  notice 
**"»n  !|as  ctMintry  with  'ri.-i|>Li.t  u>  -W-  In'L;rn:'.":or.:u 
■'I  ''v  !  H  i  et  Mcsu/e*,  an  iu.s(.itutii>n  is::il,li  lunl  liv  v-YiM 
'.ii:uiii_^  I, !»«  >ls«.  Mciric  Coiivciuion  ;  ntirl  ir 
1  Utnt  )ii  ilu 
,  |a<l*M^Ui; 
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I  'itaiti  wa.i 
I'll  li'  1  A  mbivs- 
lif>\\  <«>  it, 


.ind  Ls  entitle:!  to  .ill  the  privileges  accorded  by  the  Bureau. 
Tho  ai>pli.inke->  m  the  command  of  the  bureau  for  the  verifica- 
tion not  only  <.f  the  standard^  "f  the  metric  system,  but  of  other 
units  01  I  III  ,  fur  surfi.xvs  111  ^^  i^■ntir.l■  :icctir.ic-y  anything  that 
i*  71}  I  t,  .rtit  avail.iblc  in  this  country,  and  we  now  enjoy  the 
d>  .1  Iv.-intage  of  being  removed  from  the  state  of  isoulion 
in  hIii  Ii  V  I  •■ome  years  we  have  stocni  in  rci^ard  to  the  other 
na;:'.ri-.  of  l.m-.  •;>«,  and  of  now  being  aifiU.it:  I  ;i>  an  v-t.i':iliOi 
men!  111  «,Iiah  the  verification  of  iit.iiuiAuii  li;i',  been  Larmjil  to 
the  highest  i>erfctlion.  .Vt  -.i;au  tinic,  it  i->  :ii>tiiuuy  imdcr- 
.Htood  that  our  adhesion  to  the  liuiciu  iii  no  wiy  toiumits  the 
Government  of  this  country  to  any  change  of  opinion  favourable 
to  tbc  adoption  of  the  metric  tytteiu,  but  thai  our  eotirc  freedom 
to  retain  onr  own  sjrMem  of  wei|jhtB  and  meaamea  i>  abaohitdjr 
pitaerved.  Whatever  may  he  iim  advuitagei  of  the  metnc 
system  fitmi  a  Mrientiftc  point  of  view,  the  ijnestkm  whether 
a  scale  of  weights  money,  and  measures,  which  in  ix%  lowest 
<len<iminaiion'.  f-illow-.  ,1  duo<Iecimal  rather  than  a  decuual 
system,  is  n'>t  iH-itcr  adapted  for  the  convenience  of  d.iily  lile, 
is  one  that  by  m.iity     leganled  as  fairly  open  10  discu'^sion. 

Another  event  i>f  both  scientific  and  national  hniMrt.ince  h.v. 
been  the  mcitiii;;  of  an  Intem.itionat  Conference  on  the  subject 
of  a  Prime  Mi.i  iiliaii  of  Longitude.  The  desirability  of  a  com- 
mon stariing-j"«iut  from  which  to  reckon  degrees  of  longt'iulc 
ha>  Inn;.;  been  felt  amonf;  all  civili&ed  nations,  especially  th  i-i- 
ofa  maritime  character,  and  w.ts  discusserl  at  some  leiij^th  ''.nnr;^; 
the  Congress  of  the  Int'  11  I'Mnal  (Jeodetic  .•\s.soci :»li>in  .it  K  .iue 
in  ftttiibcr  iSSv  It  1-  iiiit,  hf'wever,  iisui!  tliL-  l-ii  I  jI  lut 
ye.ir  that  invit;nions  w.  1 1  is^u  ii  l'v;!i<  U ml"  I  Sta'.c-  ()H\cm 
meni  for  dilTcreiit  CouiUtics  lu  «.tui  icpr>;itiiu;ivci  lu  aji  Iiiltjr- 
nation.il  Confirence  to  l>c  held  in  the  city  of  Wa.shington  for 
the  piirpos'.'  oi'  di>ous.>ing,  and,  if  pos.-.iblc,  Axing  upon  a 
meridian  proper  to  t>c  cmploynl  as  a  ojinmoti  zero  of  longitudo 
and  standard  of  iiine-reck<ming  throughout  the  globe.  The 
letter  of  invitation  addreded  to  this  country  was  re&red  to  the 
I'rendent  and  Council  of  this  Society,  with  a  request  to  advise 
the  Government  whether  it  was  adviiable  in  the  inteeeits  of 
science  to  accept  ihe  invilatioo.  lo  tepiv,  an  opinion  was  ex- 
pics^e*!  as  to  the  hi:.;h  importance,  both  for  inc  interests  of 
science  in  general,  .ind  of  oar  own  country  in  particular,  that 
our  Government  sh.mld  be  represented  at  the  Conference,  and 
tl»e  Treasury  at  once  sanctioaeil  the  expense  of  sending  two 
delegates  t,>  Washington.  These  were  Sir  Frederick  Evan-;, 
the  Utc  Ilydroj-rapher  to  the  Admiralty,  and  Prof.  J.  C.  Adams. 
General  Sirachcy,  the  Cliairman  of  the  Mrteornfogica!  Com- 
mittee, wo>  alio  nominated  lo  represen'  \.\'\\x,  ,m  \  Mi.  rir::nng 
lo  represent  the  Llummioii  of  Canada.  The  delegatei^  .i^s,  ■■iMi  d 
at  Wa.shington  in  the  month  of  October  Last,  and  proi: '  (.'icl  to 
discuss  the  i|UL-stions  whether  a  single  prime  mend  .ui  i-ji  all 
countries  should  be  adopted,  and  if  so,  ihri  ui;!!  svli.t  ji-iint  on 
the  earth's  -inf.ne  should  that  mcridi.in  be  diawii.  Alter  long 
discussion  it  w.is  eventually  rcsolvcti  thill  the  meridian  of  (Green- 
wich should  be  generally  adopted,  twciUy-two '  of  the  nations 
voting  in  favour  of  this  awasHM^  and  oaiy  one,  Swi  I>«iMiiig<»> 
against  it.  The  representalltM  of  Fnnee  aoid  Bml  alwtained 
frr>m  voting.  The  twoiNwl  for  the  adoptioB  of  Gnamridi  tiaa 
made  by  oiie  of  the  lepraentatimt  of  the  (fitted  States  of 
.'Vmerica,  and  w.ts  fully  dlscuued.  Our  own  representative* 
ably  supported  the  proposal,  and  another  of  our  most  dis- 
'.iii^jLiisli.  ,1  Fellows,  Sir  William  Thomson,  who  happened 
:  >  in  Ameiica  at  the  time,  was  courteously  invited  to 
atun  l  tin  lacetingii  of  the  Conference,  and  on  the  request 
of  ihr  I'rchident  to  express  his  opinion*.  The  MSOniailta 
adduced  in  favour  of  the  ail  )|  tion  of  Greenwich  were  such 
■I  themsels L">  to  all  unprejudiced  mitKls. 
.  e«ficcted  that  tliLTC  should  be  ■.my  tixn-iil 

1  ill's     -lirt  (!.-■.•     ffiilll    which    loll^^llu:lr  WiHlM 

cn-d,  and  the  whole  c|ucstion,  apart  iroui  aiiy 
ii  iiic  feelings,  is  therefore  one  of  the  greatest 
•  j  the  em!>loymenl  of  det^recs  of  longitude  as 
.il  unit-,  rntiruly  .inhc-a-i-i it"  up  1)  the  present 
:  cotirse,  be  ,1  iiuUci  ul  peilect  indifference 
was  at  Greenwich,  Paris,  the  Fcrtoe  IslaSi 
The  meridians  most  in  use  are  those  of  tlw 
former  places,  iiid  when  we  oosM  to  WBsidw  tbal«  aa  WH 
i:  lintrd  our,  !he  '  ipping  tonnage  eoBtroDed  by  the  Greeawldi 


as  mu^i  ( 

It   c  rx\}  h 

s|.l,l      I.  I  Ml 

II  1' iir -.l;;,-  I  ■! 
.^■iii  i::v,  i'il  1' 
■  I  'in  Lf.:'--  'Ili 
i;rr:.  i.il  ^ 
•,Miic,  U. 
licthcr  the  datun 
H  any  other  spot. 


[I..-  Ij 


l.:Vr:.,. 
>>'MtJrl; 


>         ;■:  'tis  loled  in  bvour  of  t'mowieh .'— AuKria,  Qali, 
!  :    .    I -rot  Hritain,  tKi.Mcm.-U.ij  HawaS^Itlly.  JaMB, 
N  I    ttninit,  Pangiuy,  Rusrin,  SMdvadw,  9|aiB|  T  * 
i  <.ij     ,  L  oiiad  StaiM,  and  V«acawkL 


Digitized  by  Google 


I  12 


NA  TURE 


•Uadard  of  longitude  i«  about  14,000,000  tons,  while  that  con- 
trolled the  longitude  of  Pari«  amuuntt  to  1,750,000  tons 
only,  the  preponderance  of  convenience  in  favour  of  the  former 
i>  placol  beyond  all  dispute.  The  use  of  nautical  charts  con- 
«tructe<1  from  the  meridian  of  Greenwich,  and  abo  of  the 
Greenwich  Nautical  Almanac,  14  by  no  mean.i  confincit  to  the 
Kritish  Navy,  for  numcroui,  other  nations  luve  availed  them- 
wives  of  the  lonR-extcndeil  labour*  of  our  hydrographers,  and 
the  ooinputatioa'i  of  our  astronomers.  At  the  same  time  there 
i*  no  ooe  mmong  us  who  would  for  a  moment  venture  to  dispute 
the  ■nA  tenico  to  science  which  have  l^en  rendered  by  French 
— tfOBomew  and  geographers,  nor  should  u  e  contest  the  right  of 
Preach  tavanls  to  regard  Paris  as  the  ii*aiu.faKo%  Irria  of  all 
rxhcr  bnnches  of  science  ;  the  question  of  a  common  zero  of 
bxicitade.  however,  is  not  only  of  scientific  but  of  commercial 
iH>iwlin<< .  an^  we  may  Ijc  confident  that  eventually  our  friends 
4ia  the  other  side  of  the  Channel,  whose  metric  system  has  been 
10  largely  a^loiKe-l  by  other  countrie*,  will  in  their  turn  sacrifice 
their  own  meridian,  and  adopt  that  which  all  neighbourini; 
oiontries  have  declared  to  be  the  most  convenient  for  general 
■K.  If  vjtne  French  locality  on  the  meridian  of  Greenwich, 
vDcfa  (or  instance  as  Argentan,  were  nominally  the  French 
imtmm,  the  results  wouM  be  the  same  so  far  3>  ma|>s  and  charts 
are  concemol,  and  the  natural  patriotism  of  the  French  nation 
would  rcnuin  uninjured. 

The  adoption  of  a  universal  day  has  aUo  been  recommended 

ar  the  Conference.  It  i»  to  l>c  a  mean  »olar  day  to  begin  for 
I  the  world  at  the  moment  of  mean  midnij'ht  of  (he  initial 
■aeridian,  oinciding  with  the  lieginning  of  trie  civil  day  and 
<laie  of  that  meridian,  and  is  to  be  counted  from  zero  up  to 
twenty-four  houri. 

Tlie  great  volcanic  eruption  of  Krakatoa,  in  the  .Straits  of 
Sanda,  which  t>x>lc  place  in  August  of  last  year,  was  followed 
\rf  remarkable  atmospheric  and  other  disturbances,  obscrvatioru 
•in  which  have  been  coinrounicate<l  to  this  and  various  other 
learned  Societies,  and  have  led  to  much  interesting  discussion. 
The  fact,  a-,  pointed  out  by  General  Strachey  an  i  Mr.  Scott, 
thai  al  tutac  barometrical  stations  the  atmospheric  wave  causol 
liy  the  enipti-m  was  ttill  to  be  traced  until  a)x>ut  132  hours  after 
its  origin,  anri  that  it  must  have  travelled  more  than  three  times 
routKl  the  entire  circuit  of  the  earth,  shows  how  vast  must  has'c 
l>een  the  initial  disturbance  causing  the  wave.  The  possibility 
of  the  remarkable  atmospheric  appearances  which  so  constantly 
accoiipanied  the  rising  and  setting  of  the  sun  for  some  months 
!>ulHe<}Ucnt  to  (he  eruption  lieing  due  to  s'olcanic  dust  in  sut- 
pcnsion  in  the  air,  oflcrcd  a  farther  incentive  to  investigate  the 
whole  hi-lory  of  the  eruption.  In  conneijuence.  the  Council  in 
January  last  nominated  a  Committee  to  collect  the  various 
accounts  of  the  volcanic  eruption  at  Krakatoa  and  attendant 
phcniimena,  in  such  form  as  shall  licst  provide  for  their  preser- 
vation .snd  promote  their  usefulne->s,  and  a  <uin  of  too/,  in  all 
has  been  granted  from  the  I)on.ition  F'und  to  defray  the  cxpen>es 
■>f  the  Committee.  .\  Committee  of  the  Royal  Meteorological 
Society,  which  had  already  Ijcen  apjwinted  to  »ludy  the  suaset 
phenomena  of  iHSj-S4,  jomeil  forces  with  our  Committee,  and 
their  uniteil  latwiur-.,  with  Mr.  A.  Raniviy  as  sccret.iry,  have 
re^uUcI  in  the  accumulation  of  a  voluminous  mass  of  material. 
The  accounts  given  in  the  chief  Hritish  and  furci(;n  scientific 
teriols  have  been  extracteil  and  claM.ifie<l,  and  the  limes  of  the 
srarious  ol>sers-ations  reduce<l  to  Greenwich  mean  time. 

Tlie  liter.tture  on  the  subject,  m  Mr.  Symons  informs  me, 
teems  almost  inexhau'<iible,  ami  the  Committee,  feeling  that 
«ome  limit  must  lie  adopted,  have  now  stopped  the  collection  of 
further  ilii.i.  and  are  eng*ge<l  in  the  iliMTusnion  of  wh.\t  have 
already  l>een  obl.tinetl.  The  manuNcript  i»  cla->»itie<l  according  to 
subjects,  anil  each  of  these  is  l>eing  studied  by  the  members  of 
the  Committee  most  familiar  with  it.  It  i»  to  be  hi>ped  ih.tl  in 
the  en-iuin;;  s«ssion  we  shall  be  favourci  with  v)itic  of  the  results 
a(  their  labours. 

In  the  Presidential  Address  of  last  year  mention  wa*  made  of 
a  seric-  of  borinis  which  it  wa*  pro(Mi-.cd  !■>  make  .acro-s'.  the 
delta  of  the  Nile  in  Egy(>t,  and  which,  with  tlie  sanction  of  the 
Secretary  of  Stale  for  War,  had  lieen  inirusto!  lo  the  officer 
commondinij  the  Royal  Kngineers  attached  (o  the  army  of 
occnpatioa  in  Egypt.  .Shortly  a(kerwar<U  a  Report  from  Col. 
Hcriot  MaitUnd.  R.E.,  and  Major  R.  H.  WiUums,  R.K.,  was 
frceivnl.  pviog  an  account  of  a  boring  at  Ka<r-el-Nil,  near 
Cairo,_  which  had  been  carried  to  a  depth  of  45  feet,  and  of  a 
boring  at  Kafr  i^iyat,  where  a  depth  of  84  feet  was 
In  both  casct  great  difficulties  bad  lu  be  surmounted, 


but  in  neither  was  the  solid  rock  reached  beneath  i 
ficial  dei»sits.    A  second    Report   from  the  siar 
dated  January  18  last,  states  that  a  third  twmi^ 
cxcculetl  at  Tantah,  this  lime  by  the  >ap|>er>  of 
Kngineers,  and  not  by  .Arab  workmen,  thoagh  stil"  . 
imperfect  tools.    In  this  instance  a  depth  of  7j  feet  c- 
but  again  without  finding  (he  solid  rock.  Saa;< 
materials  obtained  at  different  depths  in  ihesc  iht 
have  been  forwarded  to  the  Society  by  the  War  D  . 
and  Prof,  judd  haj  kindly  undertaken  their  microsci 
nation,  and  will  shortly  report  the  results  uf  hit  lati . 
Committee  in  charge  of  the  subject. 

With  regard  to  the  continuance  of  the  boriajjs,  «1u 
promise  informalion  of  great  value  and  interest,  it  a : 
that  the  attention  of  the  military  authorities  will  fee 
to  come  be  attracted  to  more  urgent  business,  thoo^ 
of  this  Society  has  expressed  its  willingness  tu  gru 
Donation  Fund  a  further  sum  of  loo/.,  with  ihc  net 
ing  better  apparatus  for  boring  than  that  which  has  h 
employed. 

The  publication  of  the  results  of  the  Cha!U*pr  ■  • 
with  wtiich  a  Committee  of  this  Society  it  (o  *  : 
conceme<i,  has  made  considerable  progress  during  i? 
Mr.  Murray  informs  me  tliat  47  Reports,  forming  1} 
volumes,  with  6276  page->  of  let(erpre«i.  loji 

Elates,  many  woodcuts,  charts,  and  other  illustnlija-,  -i-' 
een  published.    Nine  other  Reports  are  now  beiaj  1"* 
and  ihc  eleventh  Zoologic.il  s-olumcand  lhefir^t  Botsnial'i" 
will  be  issued  during  the  present  financial  year. 

ITie  work  connected  with  the  remaining  thirty-s;i  -  ■ 
making  satisfactory  progress,  a  large  iasialmeni  of  lit " : 
being  already  prepare*!,  and  many  of  the  plates  a''-j'' 
printed  off  or  drawn  on  the  stone. 

There  has  been  an  unavoidable  delay  in  the  cok 
volumes  containing  the  narrative  of  the  cmii«  inl 
account  of  the  scientific  results  of  the  Kxpetlit»' 
expected  that  they  wilt  be  issue<l  within  the  net:  il 
and  possibly  before  the  end  of  the  current  year. 

It  was  e^timatevl  that  the  investigations  conned 
collections  and  observations  made  during  the  En>e 
be  completed  and  puHliiheil  in  1887,  and  Mr.  Mon 
reason  to  Wlieve  that  the  work  will  be  fimshct; 
estimated  time. 

The  tenth  Zoological  volume  which  has  just  : 
contains  important  Re|M^rts  on  the  Nudibraochiata.  V 
.ind  Cirri|>edia.  by  Drs.  Ruitolph  Bergh,  L.  von  Gr 
Hoek,  as  well  as  on  the  Chcilosloma(.a,  a  sul<- 
Polytoa,  by  Mr.  (ieor<e  Busk.  .\  first  instalment 
l^iological  Re|>ort  i>  also  given  by  Pn»f.  William 
detailed  examination  of  the  human  crania,  upw.ir 
number,  brought  home  by  the  Expedition.  Thetui: 
crania,  however,  descril>cd  and  tabulated  in  the  m. 
the  whole  from  aboriginal  and  as  yet  uocis'ilised  ; ' 
presious  Zoological  volume  is  devoted  lo  an  exluu-  ' 
ation  of  the  Forainiuifera,  by  Mr.  H.  B.  Brady. 

The  subject  of  the  International  Polar  Olnerv 
were  carried  out  during  the  twelve  lu-mths  ending  ' 
1S83,  h.t>  l>een  touched  on  in  recent  Presidential  A 
in  that  for  1881  the  general  outline  of  the  whole 
indicate!.    Now,  however,  the  pro^jramme  then  < 
out  has  been  more  lhan  fulfillcil,  no  less  than  I-. 
observers,  12  f  >r  the  Northern  and  2  for  the 
sphere,  having  been  or^.mi'.ed.  Of  all  the  exj»ediiii 
(lilt  from  IIolLind,  laiU-d  to  le.ich  its  dcsttiul 
Harbour,  a(  the  mouth  of  (he  Obi  River,  as  it  wa> 
in  the  Kara  Sc.i,  in  (he  m.jnt 
which  carried  the  meiuliers 
of  July  likSj,  but  they  all  reached 
out  their  observation-,  as  fully  a-  l,«y  in  their  powei. 
two  ex|)«ditions  sent  out  by  the  Chief  -Signal  Ofti:' 
»va.»  not  so  fortun.nc.    TIm'  -*-~*«||^  V-witc 
■.pcniting  over  iwo  ye*"*'' 
«      eventually  ro>ci" 
before  many  of  iis 
haritshi|js  of  their  j 

The  actual  pi>ir, 
Behniig  Siraits,  .md  i. 
Are  tabulateil  below  :  — 

I'uinl  Bartow   ». 

Fori  Rac   


the  Obi  River,  as  it  wi> 
jnth  of  Sfpirmljcr  iSSt  ' 
of  the  expeilition  «ank  in  '•">•• 
:ached  home  in  safety,  h»>'"» 
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LaiJy  Franklin  Bay   The  I'nitcd  Sutes. 

Cumlicrlantl  Sound   German). 

(iodthaab    Denmai-k. 

J«n  Mi»yrn    Aussru. 

Spit/I)crgen   Swe-len. 

I{n«,4eiop   Norway. 

Si^tmrikyli    Finland. 

Mouth  of  the  Lena   {  imw—- 

Thc  Kara  Sea    Holland. 

t  the  Sjathcm  liemispbere — 

Cape  ilora    Fiance. 

South  Cleurgia    Gcnnany. 

t  all  uf  thcM  statktos  obterratiom  were  carried  <m  for  a 
.  and  at  tome  fr<r  eves  a  loader  i<n<A. 
I  the  month  o(  April  last  a  CoDicresce  was  held  at  Vienna, 
code  as  to  the  form  and  mode  of  di>cu— i<./n  aivJ  puUiotioo 
resolu.  and  it  mar  be  hoped  that  thac  wdl  app<ear  beibre 
md  of  1885. 

f  the  tertaJ  pa^Jicatioo.  "  C^a:;:i>>ciU'Viu  froa  the  Intcr- 
30x1  I'alar  Cc-ausi^-oocu"  ax  pw^.  vrh  an  a:;;;TC{ate  of  334 
T%,  hare  alreadr  appeared,  and  in  u  wiU  be  found  all 
icalan      the  s'-iotaxsic. 

he  re^-CaJKici  »i«r  whirii  "be  O  ^remiier.:  <.>rani  of  0Xol. 
dmini^tred  hr»e  -bzr^  tie  pa«  jcir  a^aia  =r,  Jrr 

n!MM*.  »ai  iiie  s  »jsae  retj«c;»  leta  ^I.jt-.W  =^.ri.ie<L  It 
>(  crr_-«e.  ■pnSis*  leyeat  that  thii  gni;:. -.ja  i>-.:t»i.»jT 
le  to  'Jir  Rf^i.  >-.<ifrT.  e  tt  j  way  »:>  t-»  r.»  far.  is  •r.ie 
admiiLKrno  1  «r;  a  C'^irr^ee'::  f'r'i  .;f-T'jr  ievet.'» 
ajbers,  aarr  -jd  vmc;  are  n>r  ne^r-.-r  Fr.V/wi  •  f 
aety.  .Vi  -.ts  f  '  i»  »-•«  made  r:  Ji-il^.f.-,  « 
a  arraac«  "-i*  tie  -cterrx-      -j-Jt  C  '•jc  b?^-: 

re  c  a_i  T-ar  V:t  i>t  r.»ct=-<T.  r  i»  Z-'y^itA 

'  ac^»  Mac  jjj  r  OK-*:.;*  :e'  »;.•;  _  jri.--  fvf  ynr.'... 

•  V-r«a(j  i-rc  'Jve  w-.t  .'uTe  t<etii  ca-le 

"iis       I'^*^-       '  »  te=i-i::7  =jt  be  v-^rrH 

ie  isr-  -y  ie  I  irT>:e  r.'-». -•miie         .i  xA 

a:*«s  <^t  rp-n.rie'  •"vt.*  *-.  irzra  »»»y  'i*!  r.-.««ry 

he?  r-'Cr.^i.  s  a  -.c  ^ra.;  rti  -.    T:<rT  inc.  i-x 

aa»i."-  Ki".  -31-  I.: .  .i  Tr-.;.  .».fr/-j. 

»x.  a  ciT  •.«'  s»  cnr-;.-  ..c  ti<  «:t'.o^>e  -.f  vje 
— "Ai  y  i.j-x.nta  tt  !<'.■--£  •.ri-i--J.    A  z^iiz  vc  JOOi'.  *m 

':»;«  8a:jf  ■-  •w-c- .   t  Ttr.> -r  -c  "jut  Di.ri      O  :-.a  ;  9:-^ 

to«— ra  ij-  im^-b-'x  ■.'■.«r-^-j-c»  ;i        ar«  •  "Vv— n- 
«  t  711   .  in^ut  5  .■•r-f_-ij:  T-  o^-T.    I*  w-_  •*  - 
■S  B  t;-  .kiT  .*^-  '-^  r:t-.:-^  Si.  rl  i- 

•-  -t«  sjtz.  -rry        Ir  Ku5C.ii  :t  a  H'-'.i:*:  .f 
i-auf  -a*  ••a.-  rr.cA  •-t.i..r^  ts.  eil:-r;  li':.  fx 
'•I        Bs,  fft;  a— iKT  crz'srsunrj  —         '^••ttj'l.  Liti 
•r— -3^  '1   -^rr  -.  r-  •.>:-?:— i."..      I."  •  -ae  ;  a.:*  . 
t  ts.:  .»  s.  •  icvs-.  t  f-=r  -.^  Sfi.  •«»  t-jki*-.  ir  •••• 

••'  ;  1  -err — r»     T"*-  'm-'*  ■«■"  -.••—r^i-.  c  <<■— C'r- 
-.mc.—  r.     .  •  /  .fi.  I/O.-  i       ■ -..t-.Laj-- 

9  .  ^  ui  'ir—r.-n  ••'  kyji  imr-  tii.  si.-^  .a;»»-ajf 
K.'.'^   >  •••  ••  -.t"  &  ■=  ici  ri..  "jv-i.  T':*?? 

13* -•   H :    .   s.-  '•'•>■•:,.  -j.;  n 

..^.fu;  ut  •  '.ej  cs-a.;       «s-:-<  .-:  r^-.r, 

ic- n   B    -~-  ..:»•         :  s.  I'ii,  -li',-  r 

•r  — •    e  .•  t'l'  K i^iT"'  ■-"         •  •  t«" 

t  -•      .1  -.    S.   -JB    /-.-^l.   il    .11     —.Cl^    •'  "_• 

t    .  -  r— IT  —         ■!■!••  r-ai--t  £.  -.— x«:.  •  1 :  !r  I 

~    •  'z.-.t  '  u.-<r   ts«i  .-.e  jrrri  f  w  ■•       -t  mr  i 

I  -  :••  =::.;  •  :uf  •  r  w  r-t  e  u«s  :  •  'tl.  3 
u       jx  sr.^       •liT  .<  yVL--irtz.~  n  2" 

•  .  :u      :'S--.  Ti--  :r<"a:i~  *sz      -•■  :•  ^<S:'. 

.j»-.r-         :••      ^IRt '  1-4,-: .i^r-  •  Hi-jr  t  •  •!«  4.^:1. 
mm  fmal"  Its  :a>'  ..   ■   's.  «■  _-•  :« 
"  LA^jr-s-  zie  »;.-«-.  -;«;  -.-  s  -—1  r  « 

iifc-e-^i  oai  ^^'  T  t-r   Ji:  1 
tke  ai-rt  r.>cati.-."  -sine    a:  1 
'  i  *e  inimi  u  urt  t  nuiOu"  -r 


free  from  the  lii{Iit  "catlercl  fr  tn  the  lower  Sooo  frrt  of  air  ha« 
enabled  Mr.  \V<xa1«,  nolwitli«!an-linf{  the  Kriout  drawback  »f 
the  pcr^i-itcnt  aurer>la,  to  obtain  at>oul  150  pli<H'i](ra|<h«,  of 
which  more  than  half  art-  sMfticienily  ^ood  to  diow  iiir  |{en<-ral 
form,  and  a  ^mallcr  num)«r  the  »lron(;er  drtaiU  of  ihal  |<art 
of  the  corona  which  lic«  within  from  tt'  to  12'  of  the  »un'>  limb. 
It  would  \k  premature  lo  eiiitcki  any  opini-^n  a<  10  the  inf'irm** 
tion  which  may  erentutlly  cotneout  from  the  Kiffrl  |<lai<r>.  They 
are  now  leing  drawn  preparatory  lo  a  full  div.uk^fAi.  In  ilic 
meantime  I  may  conj^alulale  the  S<A:icty  uprM  the  i/inhttoAiuto 
of  the  ho]>e  expre*«c(  by  our  I'foident  at  (he  la»r  annivrrtary, 
"that  a  Dew  arvl  ("jwerful  meth'xJ  of  itirttiigzlvtn  hat  >m:n 
place<l  in  the  handt  of  srudrnt*  of  t-zlar  ph)  »i'j,  ' 

.\nother  <A  the  grant «  mailc  \rf  the  C'/mmiitee  ha«  alv)  c/jn'n- 
bttted  to  important  tcientifiC  rr>ult«,  at  (t  hat  rt^'A^A  Mr. 
Caldwell  to  make  vtit^  iin(>r>rtaoi  otnerraiiont  'in  early 
>tage^  of  the  MotMjtreme  ovum,  a  bn^f  v.oaxM  '/  wb;/.h  wm 
communicated  to  the  meetii^  '  f  the  V.ti'.oli  AwKMi'in  Utt  the 
Adrancenient  of  Science  at  ilontreaL  A  fuller  acx/yui.'  'A  t)«e 
obterraliont,  »tich  as  it  ncco«ary  f'jr  the  adcjuate  t^.i/tK-^wm 
<A  their  im(<ortance  avl  Ijeann.;..  will.  I  hope.  >ie  layl  t»t<'/fe  u^. 
(  Society  d3ni>g  the  en^Jini;  *•-—;'/«.  wh»^  we  «halJ  alto  yf,'/»',\j 
hear  'ne  f-tlt  </f  >:miiar  !(.»»•.•. gt'i'/fjt  in  like  manner  rendered 
P'yfiMe  by  'he  e«i-'»m'>r  »/f  '\tK  ' /ottem^ent  Orai^;. 

Sjme  K..^.'.  xi'.  Lat  l^tn  r'-r.-icrtd  b-jtu  ibe  tame  vnvje 
t'/ward-  \ttit  rcJ'J'.-fiO  '/f  o*/«f » •.  ■ .  .ut  'jt'r  itri  on  »•  "he  atC^jt-r- 
I'j^vcal  »'at;-<a  '/a  the  »/  hen  Ntni.    Tf..i  ' l-r-mvi/ry. 

t.*uar*i  'jo  tr.e  ti;;jie»t  point  wr;..i        Vturni  Kj-^'-zol,  im 
tiit  'z.^.  'be  t/»»-  y»3r  !<"!*  .:^>rr  'i  r  vf.xr^r  of  Mr.  ft.  /  .  » tw/rA 
vA  "wo  a  •i-'ir.:-.    lr:r  -tz '  .3.1^  B^/r.':.\  »/■...-: 
'.f  'ir  O'j-^rii.'  .fy  l.a^t  IfM  e:.*irj^-;  by  ".i*  a'i:.'v'jfc  v<  »<rw 
owtn  j:.g-r'A«i.»  aari  mcrestcd  %r^v,rz.s^-A»i^/a  t'jt  :*»  v>*ertr-i 
airt  ar.y  to<cr.r.'.-,  woritrt  w!v.  e:.i»  -irt^re  •/•>  carry  '>6 
pfey.iia;  re.<ar-.i>e»  f-^  w '-je   i..-.».ve  avl  j<«;-;v!, 'jf  r-r* 
a?f'»f :  r  ir.}  ficil.'.et 
TLe  ertrr^^z  t  -ti  "r^  ..\n.rr'  *r/yfm:-/nf  rjte  tn-^ 

T*.ia  yjyJ.  ;  ai^.  v>ti.»?:»>vr.  w.'».  tie  v^/terr***-/;!*  carr>tr: 
->c  a:  "^.i  U  'V!  c--/-.-  ■>  £.,  •/■■•»-»  r.i»e  been  d»~j  iti  le  j<-*r 
tie  Kta-.*-. n  ae  f'.rt  ■A....»jr,  A  l.n."  tr^rjc.  'X.  -.Jtf 
t--^-  ait  .•/•-jcd  •-•/vertf  -.ti,  wi.-.-.  -^tsfai  a  iWi.  Lat 
zrepL-t^  Mr.  tfi-j:i3Ji  "  '/t^rmai  'A  ti»e  .Vvr*..-.  M»'»i'^'a. 
■vyi.."  jr-i  r*rje»,  >'v.  I  ;^»«  .  p.  Tie  -.j  wr-ra-* 
»£:. ^ •  ver.:  ^e**ir«  *•<  •e->m.':.'e  ir»*  »•,•>"•.••»• 


rvf  v>e  .•  v.t—ri.-oey,    l^yjrjt^  r^ 


»_>,  -.«ies,  v.ra.ver:  reA'.-jT  v*  '.S/;  -.^vrrtur*--  -/  'e-i • -. -e  ■  *» 
tie  r.-i.-^4.  ■      I  te.vf.-T.  •>!  fj  .f.» 

:-T»"«^.*T-:  "'ir'.i  v.- ;         vf  -•.»  »•   •  ••••• 
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^.'t  »n  .-jt  t;<i  js.  •  tt  n  • 
:      -  •U'r-. 

1  <r»  •        tut  -r:!-- 
—  "K.'A  S 
"  •>!      ...t  ri5'.«"Jt'«    »"  .t^  a" 
.:<-  i.  rv.  -  irr  -      r  I 

.  t  •  s  •      Jfm.  I-  -.  3, 
■  ...Jt  •  «--:;       Urtl    r  u#!rr 
r  tL^^    -     ■        ?  v»t. 'Jfl*"-*. 
JU  "  •        nmrn.--:.!  n  1 

3-T  -    tt  •J»-e  ' 

?— ;r.,..fr  ft-    t  J«  ..— * 

!•  FBiu;.,  "':«-t;;ija.  . 
uzu  =e  .  i-u  <ua  di 


■••  u'  ■     Jta.  ?  V.'.*  •  •  •  ••.^  •  . 
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•  jiv    t«-»  *>t  vu  •/  ;  >  V  .V 
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•'        •:  an  v^-  -•)•••    i  <• 
•<  m.-r-    n  I.- .a:    .  ••  t*-  •  »^ 
••       s.  n-v  1  Jit  .itn*  .\ 
■  •  -  -  •   m    vr:  w  •••-^-r  «.  .'n 
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W..p».'s:  -y   fir  ' K'.'"' ■  m^r.j  f.-^.".-       i,r  "jc 

vvv-i'!''!' r-^  vf   V  '.'^rK.'  -.^  •.■.<•  k  .yi'  —*■'•■},  s:«^ 
V/  ;,■•»•'.  ''v-   -n  unT'f.  '' •■•'m>  tit  ■>..*  f.      •/^  ;*.ri -li 
f^i^  i.v/if  4r/''/..  >.«»,  •'....-jLjr  "-vr  7*^t 
:  w^M.  fr-.T. 

V  /f»>  ^'  «  t""  *  ;  {f*  '■f^i.ft  „-..-5;rrH  '<«  a/v/UK  '<f 

•h*  f^tov  •"•  '<f       I.. r-x.yjijf »'..;»  Trttm  :  tit 

V/ 'X  (T  <•*'.•.«  f  .wf^  "i  '.V  Kraiu''«  «r;;.'>»rj ; 

V?.«      f:/.^<[,-a.  AM't'.a'i'in. 
,* •        •/,r,p>*--^4r.  '/         f:' .tr  rjl  rgtr  fi»fi^i»r«  with  th< 

•M*'"  x*.  Tf 't.t  Vf-  •:<t.>  in  h;.  Ar.f»nrr»Jr7  A':  !r<:s*, 
•»•  I  •  ■•  t¥tm f  ■>,'•;  •  ,.  iv!>-i'<i> '<(  'wo  e.'i'.;.'"-..u»n'^ 
•I*  >>j« •' (^|>,^•  r/oj'--,,  fir.'  .,f  tt^v:  t<  !he  »'»ji'jr» 

».•.•»  ••  f.'7r  f';.ri'/iir;;:i,  rr.ainlir  iKrAVih  lK«- 

arrf'jro  ■  tt  -A  M"   l-.r.fi  Vf-iirajr  t,\  !>.»•  i'kalltmffr 

•  !•  •>.r.'>.>«  a  rt-,  •i>.i;  |:iif' irii'/rjr  whTr  phy  i'.nl  ar.-l 
•»f.l'<jf  • .fi .» !  r/.'-'.f./  %tf  <  .fn«-<l  <,fi,  a'i'l  If  i<  fi  '»vi-|.  -'.  *».'h 

•  '<•'»»»  7*"f«  f<(»  ""^  f,u '.v  f  »»'i<<M  »<  •'■a  ari'l  i-rM  iirifi;:  •[■•■'i- 
«i<  ri<  f'rt  <  >arnlri«'<'(n.    '  (.<nii<i|  at<i|  <iili»:i  latKir j'ori't  arc 

>^  !»((;  tr>il<<|  »fi  tlorr,  ll<<.<r  \>i  \\\r  \ti>\>,  <rt|  pit'«  iif 
i»«>>r  •(i>r»  tji^  ll'<,^>iiiji|  lal>'>ra)<ir)r  II  iii'Mfrrd,  'I  wi  rta*'ir3!i»l«, 
a  I  ).»?r.>t<  nh-l  «  li».'»»iii>,  ari  |  '-tiii'Wti  iilly  a'lai  hcl  H>  llir  k'ati.iD, 
•txl  an  >%>^>nrrt,  a  (liliMiiijn,  Bfi'l  lhr<T  ai'T.'l.-fiS  to 

B.-1-'    0.«ifi    t(i   > '"i>'li|i 'iiiu    i«'i;iil  if  •)  .ti-ina'ir  «ilrfrvaliiin». 
Im.>      rii  i|>- ni  •iti  ilir  •  ■|iii|ifii<  tii  <if  tin-  »l3ti'.ii,  an<l  il 

I'M  •III  nil  II  Il*-  •)(  4ij>>/'.  a  y  »t,  in'li|i»-nil».Tit  of  llic 

K>'iri<«  ti  "itii"  i>(  l|i<-  itf-itiiniK-iit  Malf  b»vr  rrit  ivr«|  fnim 
iIm  I iiitii' f(i  '>«<ril  '  xiiMiiiiirr  In  ai/|  ilirm  in  Itirir  rc- 

•■■••liri     |i  I.  M>'ll  id.ii  il  .|  hi  In-  Itti'iwn  lli.n  nnjf  scirntific 

<.l.»>«ir  ).  Hi  lil^tijr  )i,  mill  •-  ii  •  <A  \\\r  »i.iiii.f>  fm-  ».f  clinr|<<-  ; 
l»'(<«-'l,  >li<»iii|>  III)  |.nvl  yini  tn .       iillrim  n  anil  urn-  lady  l-avr 

•  titilafi  iIm  iii>>  |«(  •  1)1  iliji,  |,i|ti|i  ••(  iliiiini;  «li>iit  |iriii«U  iif  linic. 

Hill  llii  iiiiiti  iiK'iii  In  iiiviiiM  )if  (ui  II  tiniiuii   lia'k  ni>l  liocri 

•  •iiiliiMit  11.  Si  •iiliiii'l,  fill  I  li.iv.'  ill  .(I  Ki  rliri-nii'li'  llir  rntmilaliiin 
•il  ilw  ftliiiiiii-  |lii>li>,;ii  rtl  A<- •»  I  iiiun,  wliirit  •'ii^iimlr<l  in  a 

•  iiii|{  Ik  M  1)1  lli«  .r  |fKiiii«  nil  Miinli  ji  li»l,  mir  rrcMilcnt 
Ih'Imii  III  iIk'  (  hall,  mill  iiiaiiy  of  mui  |iiiitiij>al  iii>liiriili%!'i  taking 

I Mil  in  llii-  |>i<M  i-riliiii;*,  I  111-  (iiMiiniion  nl  aiii'li  ail  Atx  idaliim 
M>  li.iiu  U>n  li<i)(rtl  foi  liy  many  inlrn-»ir<l  In  nlilaininK  a 
Kiiim  kii4iwliv>'  III  llir  li(r  ami  ci>iiilili<iii«  i>f  our  M-a-(°oa\i,  who 
now  |>iini  i|MMy  in<lrl>li'>l  In  I'mf.  Kay  I  .iinkcMrt  for  the 
ir  iIkhIIhii  oI  ill-  II  lii<|»  ».  I  hr  n|H'iiiiion«  "f  llic  AivHrinlicin 
wilt  lit  n>i  Mnr  ili>li  wiili  ihmr  of  ihr  <lalii>n  at  (ir.uilon,  liut 
(killi  liifiiiiiiioiii  will  WKik  inwniiU  a  o>niiii<in  mil,  i  inc  cITcvl. 
tii>l<->'>l,  nl  iIk-  iirw  N«<'<>  itiion  will  |iri>li>il>ty  Ik-  in  rrmlcr  all 
III!'  iiioii'  liiiiiliil  (III  liiU'liit  nil  llir  iiiKii-  iioiilu'i'ii  sliorcH  by 
In-lllnliii^  •iMiilai  iiAi  auhr^  al  iillirr  (xtrts  <•(  the  o<aM  of  our 
Mi>ii<1. 

Ilw  woik  <■!  llir  Axoiialjon  l»  s\\  yd  in  the  imrptivr  itaKc, 
Iml  n  •ill'  wi'll  a<l*|H<il  lot  a  maniir  nl^rtvainry  will,  tliiou);h 
tht  liNtnl  I  ii.|.  .i«ntiii«  >>l  llir  Mat  m  ami  i.'ni]«>inUoit  nl  I'lyiiioutli, 
|«i«<tt«t>lv  W  «iiiirii|  III  iliAi  town,  »iinir  iilurii*  nf  wliirli  have 
al~>  |wi«nM«<<l  a  «  •l<<t<.iiii<n  n(  irtW  InwrnnU  it»  cintinn. 
Ihr  I  l><iliwi<tl.'i«'  I  .<nt|  .ni>  h.«>  inniiilmicl  5«xV.  ami  thr 
V.  •>■»*»"  t  .•«-M  «n»  )K^\  i;iiiiii  .«<,  wliiK-  tlir  I'ouncil  nf  this 
Vs-, S«*  ^"^t  .'■■.wn  ii>  >viv|>.\ihv  wr.h  ihr  ninvrmcnt  l«y  a 
C"  «~t  .<  .  f.l  lh»-  |1mh>Ii  A«-<Hiaii«n  liy  ouc  of  151V 

\,..-u-'-t  •  -f  ■>^»  half  »l».>  IvNH  ma.lc  In  I'livatr  in>liviituaK. 
a»v  ••*••»•  .i»  n-<TS-T»  \A  th»'  A*««si.ui.«n  i»  i;ia>lually 
n*"-.  \%  •  —  ."rsv  I*-*  «j«ti.T  i»  i>-m|  1« inl  ami  ai  wink, 
lh  •,  •«.!•.•  i«-  •<•.« —  f  ••,i!,r  kni«wn,  I  n-.'.kr  liittc 
I  ••  I'ti  I  •  %■•!•.»••  .  •  *n  -.."i  v'.aix" '-t  pvi'il..'  »i  p|ii>rt. 
7.1    •«"!       to  .  >  I  «  .•»•   •  <  f\  ••.  »-  i  at  II  !■«  cak-n- 

Ir  ■     I'll  in   ir  i«  ••  t.*i         i>  -  i'. «  s:»  I;  sl'tiy  ami 

P  ■  rin»"'i     I       ■  ■•  »•  '■»•  »»v  :    .•  •.•r5'.vr-  n^.  am!  I 

•  .••••I.—  •■  i.<  '  ••  ri'-r-i'-*  •  —•>-.■  :v  •»»■<<■  tSc 
A«-  . ...  1  ii  i:--  It  •  '  •  ••  I  ••  r  *•  •*  .•  •  7-\fmaiA 
I.  nj-nrv  .1.  ..'  '  ».  V.  I  •  i"'  7»  •• « 
in-  ni-ni'i'.iti 'i>n   t- .11- •   ■■    '«  .»•.«•!  ir-.  ",-;t:  w 

•  •.III     M  1  r 

I—  •  •  •  I    •  m— 1-1.  3  • 

*•.  .-    :i--  •  •!!    If  lit;  •  •in."  I*  ■ 
.  -•         ■!  ti*  ••         •  —  —  \ 
a    I   Ai"..  ■-  a   »  r.  u  --j'- 
t    R>  3    i:..'  '>r:aii.-    ■■    uir  li>li'''ir<.  una 


I  •  .-  a« 
•  Tirv. 


-.;  .s-'-;«';jt..'  r  :€  'be  cc-<\>  fi  ikdr  jaoa*  a.  . 
r.-.-^t,  r  wiL  v.-Jc  t«  enfrtr  -Au  ibf  vocktsW:.- 
"vr.  a:  •■•n*  •-a.-xr-  •  --.^ly  :"jc  <«di  a  ;«n**ea»l)iti^ 
-=<r.'  '>r  i!:s--.*i-r.  i.  -.l-C^^  torooe.  isportiat  at  tin  cm 
^fV.  Sr.t  0:t  a.:^^s•:l^^:ct:  -yar  ur>-c^  rcoaitej.  I',  k  - 
f'.rt,  to  b>t*-l  v-.i^.  c  y»  the  fnrnc  mffr  1 
th<y  wj;  nxeiT*.  t--rj  =jr  -n  hjoe  i&aancT  W  nofui 
•h^  t^'.:-A  at  »<  ot::--*  kjt  caiTTiag  oot  ijccca 

T-:---£i-i-->tis  ic->  -J-^  atcam*'^acK*  i)«<erBiaii(  nrai 
fr:m  »t>.h  a  }/',r.:--.n      '  jr  ^■'•jd->iif^  i>  rftm^uiiv 
bf^rr  p>'>rt>ja  m^h:  f-rocdMy  be  ilenred.  lanrB 
'•ar  «ea  tiO-.-nes  ■^:'h  K  will  be  ooe  of  the  pnndjnl  ;i 
the  A«4-.oa:Kia  to  procnoce,  hx»  of  laic  yean  btm  r>'  . 
r(-f.r/^.ii«l,  aM  the  recent  InieroatioMl  RJioic  Lir 
ha.*  msch  to  pn^iLame  the  whfcc: ;  - 

apfyjiii'.inent  of  our  l^t<r>.<ical  al«<>  i>rTi*c»  that  laiir  j-'  1 
'<ur  O/vcnimcol  the  M.'icnliiic  aapccts  of  oot  ttihcnoa:-  - 

In  ibe  b.i  Fr<.-.i<lential  Ad'iro".  ncfmcoce  •»  «*■« 
ijrcat  'l'r-ira>'iii'.y  of  carrying  <-»iu.  on  the  part  of  lb'  • 
tnvcn;i;;atiija«  in:o  ihe  nature  of  cholera  in  ccuomtu' i 
extciiM'^n  of  th"  c       ^cal'-a^ly  aivl  brancly  iaitiitcl  * 
•li.iin'^iii-hcl  (t-'tm^n  inquirer  K<ich.    Alibonfh  ^- 
ha»  hail  no  »cry  direct  inilucace  in  the  matter,  the  Ftl''«  • 
I  venture  to  think,  retjatii  it  a<>  a  subject  f<ir  cuogiK>k:'< 
llie  wi>h  ihi-n  i.-xprc^ol  from  this  chair  ha»  V-cca  fi""-> 
that  ih'--  •li'-tin^ui-.hc<l  cx|K:rl  In  Huch  quf*liol»v— ' 
I'r.  Klein — i.  at  pii-ent  cn|>a(;cti  in  India  lu  ihc  bt"-.- 
«f  chnlt-ra  at  ihc  iiLstancc  of  the  ImlLin  GovernmtKi- 
to  think  how  ni.ich  nearer  our  own  -htirts  auhimt*," 
ijili;ht  hnvc  lie;n  cnnductol  ;  may  it  be  long  tie  lie • - 
inttittitctl  on  thi'i  *i<lc  of  the  Channel. 

Tln>e  remarks  h.nvc  alrci'ly  extended  to  siKhalccr- 
can  now  only  lirirfly  refer  in  a  ff  w  of  the  cveflt*  i'  >^ 
interest  which  have  during;  the  |)*«.t  year  occupieil     - ' 
of  Ihe  SiA-icly  or  i>f  a  I.ir^c  ntmtlier  of  it*  FeDo* 
month  of  April  la*t  Ihe  Univcr.iry  nf  Edinburgh  itk'^- 
Tercentenary  with  Rreat  |K>mp  and  no  less  hovpilalUT^ 
of  IJO  delegates  fmm  various  universities  and  otkc 
liodic''  bcin^;  inviled  a-,  guests.    On  this  occ.Vki<>n  Lc-  '•• 
kindly  consented  to  be  our  representative,  and  iir»ki3>'^ 
on  whom  the  t'nivcr>ity  conferred  the  hornrar^  dcjm 
Tlie  '■anie  ilistincuishcd  Fellow  occupied  the  Prewlrt-- 
at  the  meeting  of  the  Hrilish  Association  for  the  .Una-  - 
of  Science  nt  Montreal,  on  which  occa>ion  roanj 
took  the  opiMrtimity  of  crossing  the  Atlantic 
niunifii  riit  li'  ci;>lily  ai:d  un^iuil^'ing  hospitality  of 
in  the  Dominion  of  Canadn,  the  MMsewhat  buki  n'<^ 
holding  a  nieeiini;  of  the  A'<socia:lon  l>cyond  the  li*  -' 
Itritish  Nle-i  has  proved  a  great  succc*)*,  though,  l*'^' 
an  expeiimcnl  which  would  require  exceptional  o-nJui^ 
successfully  repc.ntcil. 

The  SiKicly  was  [cpres<-nliil  by  delegates  at  I'l' 
the  American  Assticiation  for  the  Advancciccni  ^ 
rhiladclphia  in  Scpte'iil>cr  last.    The  Electrical  EjI»-' 
the  same  pl.ice  lesiilleil  in  the  formation  of  a  Mem"* 
in  connection  with  the  Kranklin  Institute,  to  whick  < 
copies  of  Ihe  papi>is  relating  to  electricity  that  haK  >PI*-' 
the  rhili'it'f-hi.al  7'iii«>.<i.'i<'i»j  have  been  granted  bv^'- 
\n  Kle.-tri'-nl  C'ongrevs  at  Paris,  and  an  OTtiith«j<«p* 
Vienna  ha*e  also  Iven  among  the  events  of  tbejNtf' 

Suliscnl-ers  toihc  Marwin  Memoiial  FiumI  wtB  b*  ^ 
hear  thai  a  tine  M<H-k  of  n.arblc  has  been  aauuwi  f' 
to  be  erote\i  in  the  Natural  llistoiy  MMevm  a: 
sin^on,  and  I  am  gbit  ;><  learn  from  Mr.  BodM  ' 
•  ill  proluMy  (<e  omiplctcd  bv  the  end  of  thi*  ym 
total  siiit  of  ihc  s:aiuc  has  lic<.  .  — 

to  hijrl  a  niiTtit»)i  of  ihp^"*-- 
Kurnl  t.-i  ilnermine  jp'  -s  , 

a)'c4ie<1. 

It  niiw  only  rr 
evioversant  with 
^i.riraihj«  kindly 
whKh  T>-m  have  U 
-\T  mi*  ana  nx  in. 
-  ■  ihrs  I>ru.1efiti«i  1 


e<l.  it  wfll  ts  • 
:  irge  of  iht  * 
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already  Keened  n.  A  glooai  WM  caa  over  the  meeting 
'  ihe  AntHnmciniient  of  ihe  auddea  death  of  IVoT.  Kolbe,  tbe 
itiiigui>hi'<1  rcct|>icni  uf  the  Davy  MedoL 
The  Annual  Dinner  sutweqaeody  look  place  at  WfllU'c 
Mans,  (lie  Treaiurcr  beiae  mppoftcd  by  tbe  Loid  CluiiceUor, 
e  Marqocai  of  SaUcbarf.  tlie  Lord  Mayor,  and  «t]ien» 


THE  WAVE  THEORY  OF  UGH-n 

II. 

"(>  c<.>nliiiue  our  study  of  viiiUt  li,:'-  .  ili  1  :  .  urri;i;.i' 1  .tis  ex- 
tending fmm  red  to  violet  111  ilic  -.iMiaiua.  ^»,in.h  1  ..lu 
-h'lw  you  presently),  I  wuulJ  first  pcint  out  on  lliL.  cli.irt  that 
ihc  section  from  letter  "  A ''  to  letter  "D"  wc  have  \itual 
frvt  awl  healing  efiieci  only;  but  no  oidinar}'  chcsical  <<r 
t'.ita^Ta.ihic  effect.    Photographers  can  leave  dieir  usual  M:n»i- 
Pf  cBenikally  prepare.!  plates  capeted  taydlowlig':  n  i  ^ 
^hl  wittiaul cxpelKncing  any  seasiMe  «fl<>ct ;  (<ut  win    y  u 

■hl'  ^  jiBHHIIIBHH 

Aa  i'.c      J>        i  6      >■  O  H 

The  S«Skr  SpccavM. 

jwaid  tha  Mae  end  of  tlie  »(^ctruiii  the  phoiogni])hic  cflVct 
■miHloten,  more  and  more  as  you  get  towaivU  ine  vioki  end. 
•Vaea  yoa  get  bej-ond  the  violet,  thei«  m  the  invisilile  light 
moan  ehiefly  by  iu  chemical  action.  Fr>>m  jellov  to  violet  vre 
\vtt  viMal  rflTeci,  he.iiin^  efiect,  and  chemical  effect,  all  direc : 
iltove  th<r  violet  only  chemical  lAd  heating  cflects,  and  SO  little 
»f  |)k  healing  etfcvt  that  it  is  scarcely  iH:t>.el>lihIe. 

The  (in^matii-  •.pectnim  is  Newton's  di^c  iverjrof  the  cou>[io- 
]ti<in  of  white  light.  White  light  OOAMttN  of  every  variety  of 
uloer  from  reil  to  violet.  liere,  bow,  wc  hnvc  Nesvtin's 
r^Muatic  spectrum  produced  by  a  prism.  I  will  ilUnlrate  * 
ttlf  in  regard  to  the  n.-nure  of  colour  liy  putting  >jnicthing 
rfrtc  the  light  which  b  like  coloured  gl.ass  ;  it  is  coloured 
tl-nnr.  I  will  put  in  a  plate  of  red  gelatine  which  is  carefully 
trp'arcd  of  chemical  materials  and  vcc  what  that  will  do.  Of 
II  :hv  light  {Ku&ing  to  it  fioni  violet  to  red  it  otdy  lets  thrAOgh 
ic  ictl  and  oranjje,  givinj;  a  mixed  red  iiih  colour. 

Here  ii  another  plate  of  green  gelatine.  The  grtcn  absorbs  all 
ic  red.  gt'Hng  otlly  green.    Here  is  another  plate  absorbing 

r.n-ilimg  from  each  portion  of  the  spcvtrum,  takin^;  away  a 
x- -i  deal  of  tbe  violet  and  giving  n  yellow  or  omni;c  np]K'ar- 
acc  to  the  light  H«nrc  is  another  absorbing  out  the  green, 
aivi'nc  ted,  oraogc,  and  a  very  little  faint  greca,  aikd  abtorbiug 
■I  all  the  violet. 

WbcA  the  epcctaai  b  very  carcTaliy  iwoditoed,  far  more  per- 
Aly  ttuu  Newton  knew  how  to  show  it,  we  have  a  hoSxto* 
aeous  spectfam.  It  mutt  be  notleed  that  Newton  did  not 
iderctaod  what  we  call  a  homogeneous  spfctruin  ;  he  did  not 
vlucc  it,  and  does  not  (wint  out  in  his  writings  the  conditions 
t  paodadng  it.  With  an  cxcei-dingly  fine  line  of  light  we  can 
il^r  it  out  as  in  sunlight,  like  this  upper  jiicturc,  red,  orange, 
:ltow,  grem,  lJue,  indigo,  and  vi<ilet,  according  to  Newtoo's 
imenclalure.  Newton  never  used  »  n.irrow  bean  of  light,  an<l 
I  rr,ii1<l  not  h:»ve  h-nl  a  homogeneous  fnf.  'rom. 
This  is  a  dis^rani  paintcsl  on  glass  :iiv  I  wif.^'  ...l:i:;is  it- 
<  1  n>)W  thcai.  It  would  take  two  or  three  hours  jl  1  were  to 
.i>!.nn  the  s.u!ject  of  sp«?ctrMm  analysis  lo-night.  We  must 
If  .  >urscU"c»  away  from  it.  I  will  just  read  out  to  voii  the 
sir  lengths  corTe^]>onding  to  the  different  positions  in  the  sun's 
•<  isrum  of  cert.iin  dark  lines  coiniuonly  cilkd  Fraanhofer's 
ix  "  1  Skill  n'l-'  1.  X  u;iu  iIjC  ooc-hundrcd  dlou  ajtdth  of  a 
Drimcttc.  .\  cbamc.  1:  I  4  of  an  inch  ;  it  is  a  rather  small 
ilf  an  ijti.li.  I  take  the  thousandth  of  a  cenlimictre  and  the 
mdi^ih  i#  H>at  *i  a  ntdu  At  the  red  end  of  the  spectrum 
•Jtehi  io  the  nek!  *<-'^rhood  of  that  bfaick  line  "^''hasfoi 
iSEii  length  7  0  .  '  B"  has  6-87;  '•/)"  has  r8o  ;  th 
^Hh^"  fur  "  .-f  '  r9  dmes  100  miltinn  million  ;  th 
^^^Hk**^"  lij^ht  is  5-1  ttmcs  100  million  million  p« 

^^^^^^■|Ua«Di>oem(il  in  thue  vxhiatioas  as  compare  1 
^^^■|&^4oo  vi>initi)-rna  per  second;  suppt>>' 
^^^1  ^^IHSE  '"O**  to  aad  fro  ihroug:. 

^^^1  ^^^Itoff    '       1'i:;iaMpbiatitiii*tf  ti. 


the  same  raqgek  hot  4OO  isilUaB  onllioo  titues  yet  I  he 

We  required  u  aa  the  iiqnaie  of  the  number  exoit^^iiit;  the 
■leqnencjr,  DoaUe  fretjacney  wouki  reqaiic  q«adfu|iile  fotee 
'or  the  vibration  of  the  same  body.  Suppoae  I  vibiale  my  hand 
again,  as  I  did  before.  If  I  move  it  oace  per  second  a  moderate 
force  !!>  re<]uire<i ;  for  it  to  vibratr  ten  timet  per  liccond  tOO  timca 
as  much  force  is  required  i  foe  400  vibrationa  ]>er  second  ifit^OlX} 
times  as  much  force. 

If  I  move  my  hand  oooe  pcrtecond  thiougb  a  space  of  a  quarter 
of  on  inch  a  ver)'  small  foree  is  required  ;  it  would  require  vei^ 
con>idetiiblc  force  to  move  it  ten  times  a  second,  e%'en  through 
so  small  a  range  ;  but  think  of  the  force  re<^uired  to  move  a 
tuning  fork  400  times  r>  '  ■■-'nnd  ;  cnm]nrc  that  with  ibe  force 
required  for  a  uiolio::  ji  .  j  million  million  times  a  second. 
If  the  niai.>  moves!  \%  the  bame,  and  the  range  of  motion  is  the 
same,   then  the  force  would        dik-  ni:lli  .:i  ::,ilUon 

million  times  as  great  as  the  force  retjuinrd  to  move  the  prongs 
I    <■  tuning  fork.    It  is  as  ciqr  to  ndetsland  that  Btmbcras 
.\iiy  number  like  S,  3,  or  4. 

Consider  gravely  what  that  number  means  .and  what  wc  arc  to 
infer  from  iu  What  force  is  there  in  space  between  iny  eye  and 
that  light  ?  What  fortes  arc  there  in  spaci  between  our  eyes 
aad  the  MIA,  and  onr  eyes  and  the  remotest  visible  star?  There 
is  matter  aad  there  is  motioo,  but  what  tnagaitude  of  fiarce  vac§ 
there  be? 

I  move  through  this  "luminiferous  ether"  as  if  it  were 

nothing.  Hut  were  there  vibrations  with  such  frequeney  in  a 
mcdiu-Ji  of  siccl  or  brass,  they  would  be  mcxiured  by  miUiaoS 
and  millions  and  aOUoils  of  tons  action  on  a  vpLve  inch  of 
matter.  There  are  no  such  forces  in  our  air.  Comets  make  a 
disturbance  in  the  air,  ami  |ierha|>s  the  luminiferous  ether  is  split 
up  by  the  motion  of  a  comet  through  it.  So  when  wc  cxpuliu 
the  nature  of  electricity,  wc  explain  it  hy  a  motion  of  the  lumi- 
niferous  ether.  We  canriot  s.ty  th-it  it  i  titer ncity.  What  can 
this  luminiferous  clht  t  r  It  is  .'  iijcihiii;;  iliai  the  |>lai]ets 
movethr  lU^h  with  the  greateW  ta^-.  It  peruicatcs  our  air  ;  it 
is  nearly  in  the  same  condition,  so  far  as  our  means  of  judging 
arc  concerned,  in  ottr  ait  aii  l  in  the  intcr-pl.im'fai'y  s|iij:i;.  'I'he 

'  air  disturb'-  i;  Iilllr  ;  \>j\  rii.iy  ft  luc-  ;ur  ;i'r  ]iuni|j'.  ic  the 
hundrcJ-thuu--.jii.'.ltti  u!  ^;a  Ji^ruity,  and  \  r.,  m.il-.i-  lutlc  tti'cct 
Id  the  transtuiiision  of  light  through  it.  'l  lr- l  in  iiiferous  ether 
is  aa  elastic  solid.  The  nearest  analogy  1  can  give  you  b  this 
jelly  whidi  you  see.^  The  nearest  .inalogy  to  the  waves  of  light 

\  is  Oie  motitn,  wWdi  yoa  caa  imagine,  of  tbn  dastic  jcUy,  wtdl 
a  l>all  of  wood  lottiBC  k  ihe  Buddic  of  ic  Look  tbctc,  wheo 

'  Willi  my  hand  I  vibiate  the  little  nd  hall  tip  and  down,  or  when 
I  turn  it  quickly  round  the  vertical  d'lamctcr,  alternatdy  la 
oj>|>o>ite  directions  ; — that  is  the  nearest  re)>reSCBtaitiaa  I  ean 
give  you  of  the  vibrati  ;ns  of  luminiferous  ether. 

.\nother  illustration  is  Scottish  shoemaker's  wax  or  burgundy 
pitch,  but  I  know  bcottivli  shoemaker's  wax  better.  It  is  heavier 
than  water,  and  absolutely  answers  my  purpose.  I  l.iUc  a  large 
slab  ol  tbe  wa«,  place  it  in  a  glxss  jar  h!Ie<l  with  water,  place  a 
number  of  corks  on  the  lower  side  and  bullets  on  the  upper  side. 
It  is  brittle  like  the  Trinidad  pitch  or  Burjnindy  pitch  which  I 
have  in  my  hand.  You  can  see  how  ti  .r  1  .:  1,,  Imii  11  iclt  to 
itself  it  flow.s  like  a  lluid.     1  be  shoei  i  L,.i:r',  wax  'mj  iks  wiili  a 

■  bnttlc  fracluiu,  I'ni  i;  1,  .m  1  l'; ''l'r:ll>  vfl.U. 

<  What  w«- J.I n  .v  i.f  tliij  iLinKiiiiLTj.r,  ttUri  r.  thai  it  has  the 
r.i;"'!nv  !•!  ^1  ^.il;'!   ii.'t  L:r.i  lu,iliy  %  W'r. ether  or  not  it  is 

Ui.:'-ii.  ixnd  ua^'-i  uiuiat  yet  leii,  but  i  l>clievc  the  discoveries 
in  electricity,  anil  the  motions  of  comets,  and  the  marveUoas  spurts 
of  light  from  them,  tend  to  show  cracks  in  the  lumioifenMS  ethci^ 

,  show  a  comspoodenee  between  Che  electric  flssh  and  the  auMfK 

'  boitalis  aad  cracks  ia  the  lumkifBrooselbM'.  Doaotlake  tfaiais 
an  assertion,  it  is  hardly  more  than  a  vagne  scientific  dream  i  hHt 
you  may  regard  the  existence  of  the  InmiinferoHs  ether  as  a 
r  I'.ty  of  science,  that  is,  we  have  an  all-pcrvading  medium,  an 
c  '.j'c  solid,  with  a  great  d^ree  of  rigiditv  j  its  rigidity  is  so 
:  >  ligious  in  prv>pi>rtion  to  its  density  that  the  vilxatioBS  of  light 
111  It  have  the  frequencies  I  have  oentioned,  with  the  wave 

U-i  :;hs  1  h.ave  mentumcd. 

I  he  funilamtnlal  question  as  to  whether  or  U' t  hini  iuKi  las 
>  I  h  r  has  gravity  has  not  liocn  answered.  We  liavc  no  kiiow- 
i.  .':,ethat  the  luniitiiferous  ether  is  astr.acied  by  gravity  ;  it  is 
-  :  ctiuies  called  im[)imJerablc  bLiSUsc  M>uie  people  vainly 
!  II  .v;ine  that  it  has  no  weight.  I  cud  it  matter  with  the  saMe 
I  1.  Ill  I  1)1  rijjidity  that  this  clastic  icliy  hn,s. 

I      '  V.vliilMiiiij  a  I-,'.-''  K  ul  »r  <U--ir  J<-II^-  wiA  a  SSMll  md  »OpJiB  W 
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Here  arc  r*o  tovrmaEim  ;  if  joa  k>ok  through  diem  towird 
I  ice  the  white  tight  aQ  rouxl,  tb«7  arc  trasa- 
f  f  I  tarn  rooad  oae  of  these  toormaliaes  the  li^t  u 
it  is  ahsolotelj  black,  as  tboogh  the  toorauliae* 
were  opoaoe.  This  b  aa  tllttstratiaa  of  what  is  called  polarisa- 
tian  of  lignt.  I  cxnnoc  speak  to  yoa  aboat  qaaloiet  of  hgh: 
without  speaking  of  the  polarisatioo  of  light.  I  wan:  to  itusw 
you  a  mo^t  beautiful  effect  of  polarising  light,  before  illlastratiag 
a  little  further  by  means  of  thi«  large  meciunica]  inostratioo 
which  yoa  have  in  the  bowl  of  jelly.  Sow  I  pat  in  the  lantem 
another  instrument  called  a  "Nicol  pri^a."  What  yoa  saw 
first  were  two  plates  of  the  crystal  toarmaline  which  came  from 
Brazil,  I  bcliere,  having  the  property  of  Icriiag  light  p*«  when 
both  plates  are  placed  in  one  particular  dircctioo  as  regards  their 
axes  of  cryitallisation,  and  extingnisbiag  it  whea  ir  posies  through 
the  first  plate  held  in  another  directioo.  We  have  bow  as  iastra- 
ment  which  aI*o  give?  rays  of  polarised  light.  \  Xicol  prism  is 
a  piece  of  Iceland  spar,  cut  in  two  and  tonjed.  one  part  rri^ivdy 
to  the  other,  in  a  very  ingeitiotts  way.  and  put  '  •(^^ther  agatnaad 
cemented  into  one  by  Canada  hal-iam.  Ttve  Nxol  pnioj  takes 
advantage  of  the  property  which  :he  spar  ha*  of  docMe  refrac- 
tion, and  produces  the  pheiMmenoQ  wnich  I  now  show  yoa. 

I  turn  one  prism  roond  in  a  certam  ilire«ii»o  aoii  yoa  get 
light,  a  maximum  of  light.  I  turn  it  through  a  right  ai^ie  and 
you  get  blacknest.  I  turn  it  one  quarter  rooad  again  aa<i  get 
maximum  light  ;  one  'quarter  more,  majiinnnB  blackness  :  ooe 
quarter  more  and  bright  light.  We  rarely  ha^e  »;:ch  a  grand 
specimen  of  a  Nicol  prv<m  as  th:«. 

There  is  another  way  of  proladag  polarised  I:ghr.  I  stand 
before  that  light  and  look  at  it«  reilectioo  in  a  pUtc  of  gliv»  00 
the  table  through  ooe  of  the  Nicol  prums.  which  I  rum  roaod. 
so.  Now  I  mosi  incline  that  piece  of  glass  at  a  particular 
angle,  rather  more  than  45 '  ;  I  6nd  a  particular  angJe  in  which, 
if  I  look  at  It  and  then  torn  the  pn>m  rocivi  in  the  hand,  the 
effect  is  absolutely  to  extinguuh  the  li^hi  in  coe  pc-iiu'jo  an<i 
to  gire  it  maximum  brigh:ne^  in  another  |»»:tioo.  I  use  the 
term  "  absolute"  wxaewhat  rashly.  It  ts  only  a  rpiiicr^^o  to  a 
very  small  quantity  of  light,  not  an  abtoiate  annclmeiu  as  we 
have  in  the  case  of  the  two  Nicol  prisms  used  eoo/  -iti:lT.  Those 
of  you  who  ha»e  ne»er  heard  of  this  before  would  o-Dt  know 
what  I  am  talking  about.  .\<  to  the  mechanics  of  the  thing  it 
could  only  be  cxpTaine<J  to  you  by  a  course  of  lectures  in  physical 
optics.  The  thing  is  this,  \-ibrations  of  light  must  he  in  a  dehmte 
direction  relatirely  to  the  line  in  which  the  light  travel*. 

Look  at  thiti  diagram,  the  light  gr<^  from  left  to  right  ;  we 
have  vibrations  perpendicular  to  the  line  of  tranimi»>ion.  TTiere 
is  a  line  up  and  ilown  which  is  the  line  of  ribrauon.  Itno^ne 
here  a  wurce  of  light,  violet  light,  ajid  here  in  front  of  it  u  the 
line  of  propagation.  .Sound  vibrations  are  to  and  fro  :  thts  is 
transverse  to  the  line  of  propagati'in.  Here  is  another,  perpen- 
dicular to  the  diagram,  still  following  the  law  of  transverse 
vibration  ;  here  is  another  circular  viliration.  Itnap'nc  a  long 
r>ipe,  you  whirl  one  end  of  it  and  you  send  a  screw-Uke  motion 
running  along  ;  you  can  get  the  circular  motion  in  one  direaion 
or  in  the  opposite. 

Plane  polariscil  light  is  light  with  the  vibrations  all  in  a  single 
plane,  perpendicular  to  the  plane  through  the  ray  which  u 
technically  tallH  the  "  plane  of  polarisat>f>n.  '  Circular  p«.Urt*ed 
light  consists  of  undulations  of  luminiferous  ether  having  a  circular 
motion.  Klliptically  polarised  light  is  something  between  the 
two,  not  in  a  straight  line,  and  not  in  a  circular  litve  :  the  cos:r»e 
of  vibration  Is  an  ellipse,  f'ulartseil  light  is  light  that  performs 
its  motions  continually  in  one  m'"le  or  direction.  If  in  a  straight 
line  it  is  plane  ivilarisei]  light  ;  if  in  a  circular  direction  it  is 
circularly  polaris<nl  light ;  when  elliptical  it  is  eilipticaDy  polarised 
light. 

With  IcelaiHl  spar,  one  unpolari^ed  ray  of  light  divi  les  on 
entering  it  into  two  rays  of  fx.larised  light,  fry  reason  of  it*  [>ower 
of  double  refraction,  and  the  vihralions  are  perpendicular  to  one 
another  in  the  two  eroerginj;  r^ys.  I  ight  is  always  j>.larised 
when  it  is  reflected  from  a  plate  of  unsilverc<l  glass,  or  water,  at 
a  certain  definite  angle  of  56'  degrees  for  glass  or  52-  for 
water,  the  angle  l>eing  reckonol  in  each  case  from  a  perpcftilicular 
lo  the  surface.    The  ancle  for  water  is  the  angle  wh<-><e  tangent 

•'4-  I  wish  you  to  Ifiok  at  the  polarisation  with  your  f»wn 
eyes.  I. ight  from  glass  at  56'  and  from  water  at  52'  g-ws 
•way  vibrating  perpendicjbrty  to  the  plane  of  incidence  and 
plane  of  reflection. 

'  Vr  can  distinguish  it  with  .ut  the  aid  of  an  instrument.  There 
nxmenon  well  known  in  physical  optics  as  •'  Ha;. linger'* 


Bnehcs.  ~  The  daccnetw  b  weO  kaowa  la  PhilaJelf^  r  i 
imneraIog-.5t.  and  the  ^tMmfwm  I  speak  of  (O0  • 
name.  L>>?k  a:  the  sky  is  a  dirrcnioo  of  90  frni 
aikj  yoa  will  see  a  ycCow  aad  biac  ctom,  with  the  ^ 
the  sua.  anii  bom  the  sm.  spre*fias  oat  like  two  tat 
Use  between,  and  chea  two  ted  hraahes  ia  the  tfi 
aisles  to  the  btae.  If  too  do  not  tee  it.  it  is  beooR  nc«s 
are  not  sensiare  eooogfu  but  a  fctle  training  win  pw  iki  s 
fteeded  sensttrveaess. 

If  you  caasot  sec  it  ia  this  way  try  another  ■ethoi  !.« 
in:o  a  poil  of  water  wt^h  a  black  botioa  ;  or  take  <  da:  3 
dtsh  of  water,  rest  it  co  a  bfack  doth  aad  look  4m 
surface  of  the  water  on  a  day  sriih  •  wImic  doody  «ki  ti*  as 
»  Mch  a  thtng  ever  to  be  s«ca  m  Phaladdphiau  Vnria 
the  white  sky  reflectei  ia  The  bttaa  61  wa»r  a:  la  an^tn 
50'.  Loik  'a:  it  with  the  head  tipped  to  oBe  ■ 
then  agaiz  wrJi  the  head  tipped  to  the  odber  tide,  lutf«<  "a 
eyes  00  the  waier.  and  yoa  wiil  «ee  Hajdxofer's  hrtohes  !♦ '  ■ 
do  it  fast  'T  v'lo  will  make  yoerself  Kidbiy.  The  eifhaaa  1 
this  b  the  refrohiag  of  the  »et«sjbiljty  of  the  > 
Haidiager's  bf«h  is  ^ways  there,  bet  yja  do  aot  wcr  «si 
yoor  eye  is  not  ses^!ive  eiKiagh.  .\fteT  ooce  seeiDfii  •« 
•ee  it :  it  •!■■>«  ni/C  th.-ujt  ii«elf  iaooovcotently  hmfv  «* 
yoa  sio  not  wan:  to  «ee  i:.  Vo«  can  readily  see  a 
glass  with  <{ark  c!>xh  below  it,  or  ia  a  bttoa  of  water. 

I  aiB  g>.'!ng  to  <-)n«lude  by  telling  yoa  how  we       ist  w 
length*  of  Iigh:  and  how  we  'k,aow  the  freqthencr  V  the  vb6« 
We  shall  actually  make  a  measarement  of  Ukc  win  ^"(^  * 
die  yellow  'li^hL    I  am  g  >ia5  to  show  yoa  the 
»pectrutn. 

Yoo  see  03  the  screen.'  00  each  side  of  a  oeatnl  wt»  x. 
light,  a  set  'if  bars  of  light  vari-rgate-l  otoorh  the  irt  » 
each  side.  sh>w:i:g  "^lae  or  la-ligo  ciJoor  abr^t  fcp«rit.3«*' 
the  central  white  bar  and  re-l  aboot  foar  lacbe  hrte  •• 
vf«id  green  V^tween  the  blue  and  the  red.  That  efel  »»*^ 
by  a  gnting  wi-h  400  lines  to  the  cenutaetre,  eapatei.  'P' 
which  I  O''**  hoM  in  my  hand.  The  next  gratiag  k»  * 
00  a  Paris  inch.  V  a  <ee  the  cea'ral  ^.pooe  and  oa  ffcJ  **' 
large  number  of  sfectja.  blue  at  ooe  cod  aad  ltd  « "* 
The  fact  that,  in  the  fir*:  -pectrcm  red  is  aboat  twict » 
the  centre  as  the  blue,  proves  that  a  ware  leagth  ■Art.  Z  ' 
do'ibie  that  oi'r  Ue  li^ht. 

I  vriU  now  show  vou  the  ot-rraiion  of  mea.sanaj  tW 
a  wave  of  *i>ir4ta  light,  tba:  i*  a  light  Kke  that  wai^  '• 
on  the  spectrum,  a  li^ht  prv»Vice'l  by  a  spini  laiD|i  '* 
it.  The  >.>imm  vap-.iar  i*  heitfi  up  to  seieral  thoau"'*^ 
when  it  bco.'tnes  self  lumin  aad  gives  such  «  Ifi^  '* 
get  by  :hr  iwing  si.'.:  npoo  a  sp  irit  Uotp  ia  the  (!•( '  * 
dragon. 

I  hoM  in  my  h.ind  a  beatitjful  graiiag  of  ^as*  ' 
Liebig's  prxess  with  metallic  sdver.  a  grating  wilk  64*  ■ 
to  the  inch,  belonging  to  my  friei»-i  Prof.  Barker,  wb.i  '-^ 
kio>ily  hr  iiigh:  here  for  us  this  esening.    Yoa  •lil  ■<■ ' 
brilliancy  of  colour  as  I  turn  the  light  rented  fcoe  'if  i"^ 
toward  yon,  aixi  pasA  the  beam  round  the  rvm.   V>«  i*^ 
seen  direaly  with  yoar  own  eye*  these  bnKiant  cjJna's'eJj 
from  the  grating,  ami  yxi  have  also  «ecn  theia  thr<r»»  -f^ 
screen  fr.im  a  grating  placed  in  the  lanlem.    Witfc  »  v^' 
17,000  lines — a  much  greater  nnmbet  of  lines  pet 
other — you  »ill  tee  hiw  much  farther  from  ;!>e 
space  the  tirst  spectrum  is:  how  moch  more  this  gTatir<=^ 
the  direction  or  dilfraction  of  the  team  of  light  H« 
centre  of  the  grating,  am!  there  is  the  hr<t  spectma   '  ' 
note  that  the  vi'  let  light  is  least  difiractcl  and  the  f 
most  diffracted.    This  diffraction  of  hgfe:  6r»i  ptt"'' ' 
definitely  the  reality  of  the  undulatory  thwtiry  of  hghi. 

Vou  ask  why  does  not  light  go  niand  a  coraer  a>  ■ 
Light  doe*  go  round  a  comer  la  the^  dil&acliot: 
is  shown  going  roun<{  a  c">mer,  it  passes  through 
is  lumed  round  an  angle  of  30*.    I.ight  gwnf  "O"*- 
by  instruments  adap'e<l  to  show  tha<MikM>l  '■ 
angles  at  which  11  is  turned.  Is  1 

I  can  show  you  an 
length*  of  lijht.  Without 
you.    A  sfiirit  lamp  with  salt  I 
nearly  h'"Tii')^eneous  light,  tb: 
length,  or  all  of  the  same  j'er; 
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e  before  aw.   Clow  behind  it  yoo  ice  a  bltekocd  dip  of 

ililh  two  wliilc  marks  un  it  ten  iriclm  Miwdav   The  line 


iicb  they  arc  marliwl  is  placed  (lerpendictthrto  the  line  at 
I  I  Oiall  go  from  it.  When  I  look  at  thi>i  salte<!  spirit  lamp 
a  «rrtc<  of  >pcctra  of  jrdhnr  light.  .X*  I  am  lomcwbal 
itigbtcd  I  am  making  mv  eye  with  this  cjNglu*  an<l 
•total  lense»  of  the  eye  Mriiat  a  long-kif^hled  person  would 
out  nitii.^ut  an  eyeglass.  On  that  screen  you  »aw  a  sue- 
iti  of  »pectra.  I  now  look  ilirect  at  the  camllc  and  »h.it 
•  ic  f  I  •sec  A  ■.tsrfe'S'.ion  of  five  <ir  »in  hrilliatilly  colouml 
■a  «Mi  t-acSi  1  !e  'I  cm  l!c.  Hut  uhvn  I  li<ok  at  the 
I  >piril  l.-»m|),  now  {  mc  ten  spectra  on  one  siiie  and  ten 
L-  '>thcr,  each  of  which  is  a  munochrumatic  band  of  liRhl. 
■ill  uieaiiire  the  wave  lengths  of  light  thu*.  I  walk  away 
<iri.idcrahJc  distance  .md  Uink  a(  the  canille  and  marks.  I 
Set  of  spectra.  The  first  white  line  \^  exactly  bchimi 
indlc.  I  want  the  first  spcctr«iii  t  i  :]i<;  rii;ht  -  l  :!i  u  white 
o  fall  exactly  on  the  other  w  hile  Uac,  vvlach  u  ten  inches 
thefint.  I  walk  away  frwn  it  I  see  it  is  now  very  nc.ir  it ; 
ipw  M  ik  Na«r  the  distance  from  my  eye  is  to  b«  measured, 
tteprahten  itipiBtoMdHcefbettoiBches.  The  distance 
the  •pectrani  of  the  flame  to  my  eye  ia  iMitjr-feor  feet  nine 
%.  3Ir.  Pieaideat,  how  many  incaea  ia  dlvt?  417  inches, 
JAd  muMlier*  430  indiet.   Thco  twe  iiave  the  proportion. 

0  it  10  10  so  is  the  length  from  bar  to  bar  uf  the  grating  to 
m*c  ien^h  of  u>dium  light.  That  is  to  sty,  .is  forty-two  is 
Be.    Tlie  dtitance  from  bar  to  bar      tlnj  fourdiu'iidredth 

'-rimojelie  :  ihelefore  the  forty-sccon  I  [  .mi  of  the  four- 
Iritllh  of  a  centimetre  is  the  rcqiiiri'd  wave  length,  or  the 
>*lh  of  a  centimetre  is  the  wave  length  according  to  our 
•le.  »nd  ea«y,  and  hasty  experiment.  The  true  wave  length 
••biun  light,  according  to  the  most  .iccuratc  measurement, 
M:.ti(  n  tj.cofwh  rif  a  centimetre,  which  difi'crs  by  freely 

:'i  -.1  I  .vrit.  0(1111  i.ur  result  ; 
■c  unJy  iipjMiaUi^  y m  ^ce  :s  this  Utile  grating  ;  it  is  a  piece 
ass  with  (our.teri!(i>  uf  :in  ir.ch  ruled  with  40O  fitif  UlK^. 
r>f  yi^u  «ho  wilt  take  Uie  tioubte  to  buy  one  may  mciistiic 
'■ISC  lengths  of  a  candle  tiamc  himself.  I  hope  some  of  you 
te  indu«e<1  to  make  the  experiment  for  yourselves. 

1  put  ult  on  the  flame  of  a  spirit  lamp,  what  do  I  see 
g^t  tliii  grating  ?    I  lec  merely  a  »har|>iy  defmcd  yellow 

oonatlioting  the  apeetram  uf  va|>orised  todium,  while  from 
aoiUe  flame  I  ace  an  exquisitely  colonrcd  spectrum,  far 
beflulifol  tlHUi  I  ahowed  you  on  the  acMcn.   I  see  in  fact  a 
of  spcctniM*  on  the  two  sides  with  the  hine  toward  the 
e  flame,  and  llwfcd  further  out.    t  cannot  get  one  definite 
to  nteasilre  fimn  ia  the  spectrum  from  the  candle  Hame  as 
w  iih  (he  flame  of  a  spirit  lamp  with  the  Mit  thrown  on  it, 
^ivcH,  .-u  I  have  said,  a  simple  yellow  light.    The  highest 
l»>jht    I  see  in  the  cnnill.'   (lame   is  now  exactly  on  the 
Now  measure  to  my  t-yi,  n  ts  foriy.four  feet  four  inches, 
;  inches.    The  length  of  thi-  wave  then  is  the  5.?Jnd  pari 
(our-hundredth  of  a  ccntimo:; .  .  wIulIi   wiuild   Uc  thi- 
Mil  <-f  a  centimetre,  say  the  2i,oootli  of  a  centimetre.  Then 
ro  for  tS^'  ;<rd,  and  you  would  find  sometliiiic  like  the 
ith  fi'r  ilrt-  l  .uest  of  the  re»J  light. 
I\  ,  liiiw  l.j  »•(•  kn-'W  tliL'  frc'jU'.Tii,  v  ■■f  vil  i  .  i  ii  ' 
y,     by  ihc  lelotily  of  iighi.    How  do  we  i  now  ibal 
iiosv  it  in  a  number  of  different  ways,  which  I  cannot 
I  now,  >iecai).<  time  forbids.    Take  the  velocity  of  light. 


$7.oco  lintish  statnte  miles  |«r  accomi.  Bnt  it  is  much 
tti  take  •  kiiometfe  Car  the  mii(.  That  ia  about  six-tenths 
iU«.  Th«  velitdty  is  irmy  aflcnratdjr  joo^ooo  kilometre* 
srtsul;  that  ist  30^00^000,000  oenimieties  per  seoood. 

lie  wave  length  as  the  ly.ocoth  of  a  centimetre,  and  you 
e  firequency  uf  the  sodium  light  to  be  510  million  million 
rond.    There^  then,  yon  find  a  calculation  of  the 
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Take  the  .sim|ilcst  plane  pol.iriscd  lit;hi.  Here  is  a  spherule 
which  is  ]>i<i<Uidng  it  in  an  elastic  solid.  Imagine  the  solid  to 
cxifii'l  i::ilcs  ItoHzontatly  and  miles  down,  and  imagine  this 
sphci  ule  to  viljr.ne  up  and  down.  It  is  otiito  cleat  that  it  will 
make  transverse  vibrations  similarly  in  .ill  horizontal  directiooa. 
The  plane  of  polarisation  is  dctined  as  a  plane  |)erpendicular  to 
the  line  of  vibration.  Thus,  lit;ht  protluced  by  a  molecule 
vibr.iiing  up  .-vnd  down,  as  this  red  globe  in  the  icily  before 
you,  is  )>i)laii»cd  in  a  horiaootal  plane,  because  the  vmatiaiia 

.ire  vertical. 

Here  is  another  modo  of  vii)ratii>ns.  Let  me  twist  this 
spherule  in  the  jelly  as  I  aiu  doing  it,  and  that  wdl  produce 
vibrations,  also  spreading  out  c(|uallyin  all  horizontal  directions. 
When  I  twist  this  glolx?  nuiml,  it  draws  the  jelly  round  with  it ; 
twist  it  rapidly  bock,  and  the  ielly  flie«  back,  by  tiic  inertia  of 
the  jelly  tne  vibratioos  spreaa  in  all  directions,  and  the  lines  of 
vibration  aie  boriaonial  all  thioa^  the  jaljy.  Evetywliefc^ 
mile*  away,  that  solid  is  i^accd  in  vflMation.  You  do  dot  see  it, 
but  you  must  understand  that  they  are  there.  If  it  diet  back  it 
makes  vibration,  and  we  have  waves  of  horizontal  vibrationa 
aMvi-IIifi^  out  in  all  directioiui  from  the  exciting  molecule. 

[  :tiu  now  causing  the  red  globe  to  vibrate  to  and  fro  horizon- 
tally. That  will  cause  vibrations  to  t>e  produced  which  will  be 
)>arallel  to  the  line  of  motion  at  all  places  of  the  plane  perpen- 
dicular to  the  range  of  the  exciting  molecule.  What  makes  the 
blue  sky?  These  are  exactly  the  motions  1h.1t  iii.ik<!  ili.  blue 
light  of  the  sky,  wliicH  i-  'inf  to  sphenti"';  in  llit  lMniinif<_-n<iis 
ctlier,  but  little  modifiinl  \<s  tin-  .111.  1  luuk  nf  the  sun  iii-.ir  the- 
horizon  ;  think  of  the  light  of  the  sun  sireauuiig  thtuugii  and 
giving  you  the  azure  blue  and  violet  overhead.  Think  fir*t  of 
any  one  particle  of  the  sun,  and  think  of  it  moving  in  such  a 
way  a>  111  ^ivr  h  irizontal  and  vertical  vifantiou  aM  what  Mt 
of  citcuLxr  and  clitptic  vibrations. 

^'ou  8e«  the  blue  sky  in  high.prei.sure  »team  blown  into  the 
air ;  yt3\x  see  it  in  the  cxpcrimcal  of  Tyodall's  blue  sky,  tn  which 
a  delicate  oondenaaiion  of  trapoHj  pvca  rise  to  eaacUy  the  mm 
blue  of  the  sky. 

Now  the  motioD  of  the  luoiiiiileraas  ether  relatively  10  the 
spherule  gives  rite  to  the  same  ellect  aa  would  an  opposite 

motion  impressed  upon  the  spherule  quite  independently  by  an 
independent  force.  So  you  may  think  of  the  blue  colour  coming 
from  the  sky  as  bdiM  produced  by  to-and*fro  vibrations  of 
matter  in  the  air,  whidn  vtbralesmndi  aalhis  Nttleglohe  vibratca 

cml>cddcd  in  the  jelly. 

The  result  in  a  general  way  is  this  t  The  light  coming  from 
the  blue  sky  is  polarised  In  a  plane  !hronf»h  the  sun.  but  the 
blue  light  of  the  sky  is  complicate*!  ly;i  w-cm.  nuinljcr  niiircum- 
stances  *nd  one  of  thfni  i<  thn,  tK.u  ihr  .lir  is  illuininaied  not 
only  by  the  sun  but  l>y  'h-j  c;iiili.  If  l  iiiM  get  the  earth 
covered  by  a  black  cluth,  iIil-ii  wc  cmilil  ■.tiiJy  the  poIsriwMl 
light  of  the  sky  mi;!i  ■.uniiln  ity,  whiihi  » c  cannot  Ik  rmw. 
'I  ncre  are,  in  Nature,  retletlisdi*  fioiii  scia  art  1  juck*  naA  hilU 
mA  viy<ixt  in  an  indefinitely  complicated  uianner. 

Let  observers  observe  the  blue  sky  not  only  in  winter  when 
the  earth  Ls  covered  with  snow,  but  in  summer  when  it  ia 
covered  with  dark  green  foliage.  Tlus  will  help  to  unravel  the 
complicated  phenomena  in  ^MEMioB.  Btt  the  Vtm  fafatt  of  the 
sky  i»  light  produced  by  the  leactioQ  On  the  trilsratim  ether  of 
little  sohenilcs  of  water,  of  perhaps  a  fifty-thonaaadth  or  a  hnn- 
diod-thousandth  of  a  centimetre  diametcr«  or  perhaps  tittle 
motes,  or  lumps,  or  crystals  of  common  ialt»  QC  particles  of  dust, 
or  germs  of  vegetable  or  animal  species  wafted  afaOot  in  the  air. 
Now  what  \»  the  luminiferoos  ether?  It  it  matter  prodigioi  ly 
le.ss  dense  than  air — millions  and  millions  and  millions  of  times 
less  dense  than  air.  We  can  form  some  sort  of  idea  of  its  limita- 
tions. We  believe  it  is  a  real  thing,  with  great  rigidiiy  in  com- 
parison with  its  density,  snil  it  may  Ym  mni!e  l  i  vibrate  400 
[•IT  ^<■^.m■i  jml  yd  witli  such  rigidity 
sliglilot  rfM>t.iin,c  10  ;iny  Uxiy  };«in>; 


nuSion  million  times 

ni.l  (.j  |  rixIiii;L-  tin- 


1  St  ration  of  llic  iliocmakct  *  wa*  ;  ;!  ;i 
rf  a  year  push  its  way  up  through  a  plate 
indcr  water,  and  if  a  lead  bcdkt  will  pcm- 
d*  'to  the  bottom,  what  iathcksreflheMiMance? 
it  U'..i;i>  ivpeods  00  time.  Theeocltalawly  inllwemna  of  a 
year  work*  Its  way  up  through  two  indiea  of  that  mhttaaee  1 
^'ve  it  one  or  two  thousand  years  to  do  it  aad  the  resistanoe  will 
citoiTTvousiy  less ;  thus  the  motion  of  a  cork  or  ballet,  at  the 
il  i  f  .me  liich  in  2000  years,  may  be  compared  with  that  of 
:  c.irih,  moving  at  the  rate  of  six  times  ntacty-three  niUion 
ri.  lea  A  year,  or  niactcea  nSca  per  aaoand,  dumcii  llw 
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nfer-'Q^  •.'J:«7 :  \7zx  wbcs  we  have  i  thing  daitic  like  jelly  and 
ir%«  'itdt,  snrelj  u  c  hnve  a  hise  and  aolid  ground  for 
'£ir.!;  ^  :£«  <7«rElatiTe  hjpotheiu  of  ui  ck^ic  KnoiRtfcnias 
r.         cocv:;^!^  the  wave  tbeoiy  of  HK^t. 


SCIENTIFIC  si: RIALS 

C.m  ii  .  7  Vl  ..  /  ./,•  CJ\r,i/'hif,  I'arit,  3  Trimcslrc,  1S84. 

■n;rin  nf  ;h)>  numf>er  is  occupird  by  papers  of 
■  -•  ihe  ytar*  1S78  to  1S82  in  Arabia  on  a 


v--.-  ".'. :  -t  :--  '.ri  r.n  -H  hrilf  r,f  the  Department  of  I'ublic  In-itruc- 
<«L  ]t,  -iic  tij^r  f.^  ii:;rfKhiccs  145  inscriixions  wliich  lie  found 
ift»ant»>i»  }jar.-  -f  Ccnlral  Arahiiioa  rock*.  The  iecui  d  article 
»  Uic  &F«t  in>.tSLl:i  ■  r'  '  arrom[iaJued  bjr  K  map)  of  an  account  of 
r"r:.-r  ■  s  ar,  ;  ri--ivrf  i'liirnfy;  in  the  same  region,  from 
}  t.!  \:z.  if  ■;  ij  ^  A  ;  m  rinrth.  t'«  Klleilier  in  the  south.  A 
giaiiv.  •        no'j,  >l.'^ws  th:4l  he  hai  explored  the  (greater 

-J  '-ii  ^^c^;.  '  .ririf:  hi*  prolotiijeii  sMy  tlwR.— M.  Tetitin, 
a.  ii;-  ai'.-ju.;  of  Li-  jusmcy  hi  Jndi^Cbias.  gives  a  lenjjihy 
'jn-L'-.VVja  of  tL<r  '\Jixr-\ufr^  anrl  daagen  which  the  traveller 
4;ti-^  <«.t.  txk  il.  ffc  wa?  Selected  by  Admiral 

'J".  A  'jrii.-fi'^  u     ■  f:  .r  'ff  S;'.;;;  .n  to  make  a  geological 

ir» ^ •  <^  l.vu.ib'Ciillu,  .Slim,  Hainan,  and  Formosa, 
'M  *./  •*•<;  S'.Vfirftw  and  the  a;  piintmtnl  of  another 

•  »wt     *'cna;l  €Ct  %!.  I'r-itiu's  ex[ilurati<>ns  short. 

^«  fTi  t. ^vart'irr,  t/>  pvv  a  l-nef  account  of  the  K<-""'*'Ky 
•/         ■  A-'.*  VI,  ar-i  to  eiv-    the  iutcudinjj  traveller  mueh 

a  ».Tt-r«;Xntl-i  3', 

t 

>" 


JW*;",*.-  ,5    ,  r    C-     "     'j/f    fur    Eruhundt    :U  Ht-r/lM, 

\  .-.  .'  •  i  -  — H  M  -T  PecLls,  in  the  trade  of 
J  .  ^   »-        ■  ,  .  M  'h    tr-  le  r'>ute^  into  the  .Shau 

T*.<t  '  •    •  ■!  '-^'tc  :nto  \  tinnan  he  regards 
.■   -  •     •  "  ■■    ■■■    r  :  ■     :nt  'if  the  rapids.    The  delta 
t  ii  .  f:     i,  rj'.w  no  ttii'e*  from  the 

—I  -   -  :     r\  \\  ««a>  (.'nly  h.ilf  th.it  (li-lanrc. 

:  L.'t  f'f  (he  river  is  only  navij^ablc 
—    '         '       -  •  •     :r  !  vk  '  n  Manhao  is  reached,  there  is 
•   ■    -' '  /  f'.  N'litinan.    The  p<ip«l.iti'in  nl.o, 
»      f        >     -        ''.-ir-cle  to  any  re(;ular  tr,Tle  h\ 
'  .  (,     M.   in  t)uj  S'ludan  and   the  M.iVjIi, 

<'  t  t' *  •,'.i,;i'.4l  ^.H'-  of  the  Soudan  quesli  m. — 

f...  m««  '-ir''  7!»«*  mtt'.h  inti-rf-tinf;  ge<icra])hic.il  and  sta- 
•       .  the  province  of  Santa  Fe,  in  the 

>'>■■•.. —  llw  uv^al  notices  of  other  aocieties  and 
V  ■.  «  -^^.^      r '.'..':«*!:<:  oufliLer. 


SOCIETIES  ASD  ACADEMIES 

\  .  M  ■  -r  20.  — I'r  jf.  r.  M.irtin  Punc.in, 


>  ur  — Mr.  .\.  K'K'pi*  Hunt  was 
'..  f  ,  )!.  i    t : ---^  I'.rcw  all  Ltitjijn  to  spec  i  mens 
;,yihe  Ci  ;  I     'n  plji  e  ofsoaji.  He  stated 
n'"rt>'  !•  >T  ■  "iii'^iri-  r.irthy  scxla  and  a 

rtm;,il'.y>  1  I  ;  av.>  liihi  cms  iyt-uuMS 
■  :  11}  d-'.  I  fui  cle.insint;  : he  head. 
J-  .:i  \  h' .A e\ cr,  the  fruit  of  ci-rtain 
>  •')*!.  I  fn-  ln.lc  I'.tniel  H.inbury  figures 
■  >  r,f  /':.i.i:im  I»r.  I'r.itrr  .Smith  s.iys 
■  '  i  t  in  (OHiinna  {Mimcia  saf\'nari<j, 
|,^.  |.-r  Averts,  on  the  contrary,  that  thiy 
tiT  to  Oymmoiladm  thifumi.,  oripnally  descril>cd  by 
>i^..  .r.  frum  |XjiU  only-  .Siwcimens  at  Kew  lately  figured  in 
ibe  "  riat^'arum,"  ^c:  y  mni^  leaves,  fruil,  ami  (lowers 

fnNto  F<Mehow  :  tbri^  ri'>»  eihi''>i!  "I  (dy  Mr.  Forbes)  are,  how- 
f-TT,  'Irier ':\.iiiiplr>~  fr.  Ill  .Mriupo  and  W.ihu.    The  p'«ls 

»™  n^j...  '    ami   kMea  lf<l   intr.   smsul  halls  Used  for  w.xshitig 
tbe  held  III  liailiirif;,  but,  on  account  of  their  nn- 
l.ibey  -iru-  probibii.  d  in  the  public  laths.  The  pods  of 
jtmtmis^  LiUBk.  (TMO^hio)  are  used  for  the  twne  pur- 


f  iff  [>aral ions.     He  aUo  urges 
d'<niinion  in  the  Indo-Chinese 
',-:if^  where  the  Red  River  aflbrds 


?.«*rt  of  China. — M.  la  Medle's  ^\>cx 
'     ' ;     '.i  fi-i<ii\.i  is  little  more  than  a  lively 
>  '.1'  a  f-^"^  A  ^^<c«£»ian<l,  while  the  object  of  M. 
j:  -  '^.nx  of  Gitat  Britaiit— esjx:ci.nlly 

</i.;;'fW— i«  not  quite  apptureat,  unless 
■tt:.  •'»  (p>  and  do  likewise  with  dieir 


]K)scs  a-.  'ujmi.:,-,LJii'.  •Iic^c  -liown  at  the  meeim;  S-.r;  -»  1 
Fekin  and  .Shanghai  ili-tiii  t,    (  tne  appear*  to  jr!»- 
Ilance's  new  G.  xylotnipa.     iietithain  rrfer«  a  .^vxiiLi  --  - 
to  6'.  sim-rtsii.     I.amarck  fotiridi-<l  his -.pecies  on  » tT~  [• -. 
in  the  Jardin  rlcs  Planter,  raise*!  from  «ed»  <<:iil  liy  T— 
ville  200  years  ai^.i  (ri.iu  Vi-Wu.    It      •I".it'fal  iftVi  -  1 
ard  southern  plant-,  .in'  i  l.  ritical.     The  po<1s  «rc  Sr-L- 
small  bits  so.ak»-.|  in  Imlii  i^  water  nnlil  an  oilr  ni;..-rr 
floated,  when  they  .-tre  ready  for  use.    Anoilirt  s;.-.  - 
substance  is  flerive<l  fn)m  SariHihit  matarvn       S.:t  r 
Kolr.utnia  f  rticii/a'ii,  l^am.),  specimens  of  which  »'r  .<» 
from  Ning]x>.— Messrs.  H.  and  J.  Groves  e^hiKiti'  •' 
of  (1)  Chiini  fonnimts,  eollcclcl  at  Slaptoij,  >:m:'  ■ 
the  only  known  British  station,  for  no  (race  of  thf  16;-  ■ 
to  Ih:  found  at  Stokes  l!ay  ;  (2)  C'^urij  <an/)!/nt.  va--  : 
a  |>ool  between  Hclston  anil  the  Li2aril,  West  (  c:t. 
Messrs.  (."luardia  and  Grove«,  .and  also  at  Little  !wi  r 
Dorset,  by  Mr.  Mansell  ric)-<lell.— Mr.  Geo.  M;rn'  - 
dried  and  moisicneil  examples  of  an  Algx.  Glitxif---  ' 
Mr.  Pr)'cr  in  bir<t!.'-ncst  caves  in  Norih  Monsev— V: 
Haker  rc.td  the  followii^  letter  from  Mr,  W.  Bffci* 
Didsbiiry,  d.ated  November  17,  >**Oft  Aptd  :  I  K 

pleasure  of  exhibitinij  to  the  Society  a  nttmher  ; 
specimens  of  the  ihfKxlil,  which  .ippearcd  i"  pN'Tt'^ 
daffuilil  flowers  might  produce  seeds,  .-m  1  1  mLmy^ 
I  argumeDtfi,  based  upon  the  otKervations  I  hi<!  iMdc  - 
I  that  they  were  spread  over  wide  areas  in  a  wild  -tufuiw- 
'  The  specimens  shoxvcd  the  sced-vcsscls  filled  with  >uJtt. "  - 
did  not  fully  prove  that  ripe  seeds   capftUe  of  tf^ 
would  be  matured.     1  therefore  carefully  obscnel  «  «' 
flowers  of  double  daffodils  {HatittUS  tdaM*»i*r 
marked  them  a-s  they  went  0«t  of  bloom,  to  putis  r 
<  akes.   One  of  tliese  produced  a  cap^u  le  com aiiiia(  ^ 
bfadc  seeth,  which  were  gaihered  on  June  24, and 4  rf»»" 
in  a  pot,  and  covered  with  a  sheet  of  gla».   Oflht^tt  * 
haw  already  !;crm{nated,  and  show  (naw-lSEe  gro^ft  -  ^ 
above  the  soil.   This  thereibie  eompletes  die  pwif. * 
1.  Iht^clion  rUer  pointed  oot  mill  made  noMfk*^' 
sterile  runners  of  Mmika/iferitii,  and  the  tcaMivif'**' 
£/*iI«Hum  AirnvMm,  both  taken  from  a  wremhfiari*'''^ 
M.xsjiei  o  in  a  tomb  ne*r  Thdieii  iu)d  mi ppis«l  10 
or  2t>th  dyiias;y;   Sfr.  Dyer  also  exhibited  txA^^'l 
If^omM  purpmrt9-eiertUltt.—'S\T.  Tlios.  Chri-ty  olnli^ 
sjtecimeas of  LyauU Sl^Mneri.  l.indl.,  one  with  twiH  * 
one  Mem,  the  other  with  an  aborted  lip  adherent  r  >rdl'f* 
part  of  Its  length  to  the  column.    He  aUo  drew  iWD*' 
s.-implrs  of  (he  tea  (probably  a  species  of  Jl.x\ 
liogola,  but  which  is  -aid  to  be  deficient  in  flavour.— * 
Slanfor!  'i:  '1  i''ter  showeil  some  of  the  products  froc 
vi/.      .-\lgiH.  ilu'  insoluble  form  of  wliich  (algxnii:  1: 
m;ide  into  shirt-siuds  resembling  horn,  \-c  ;  llic^i- 
(ur  nl!,-ina!e  of  ^Hla^,  which  diminishes  the  bitttlciK^^  ' 
iK-siilt  -,  iiiher  u~cs. — .\  (i.nper  was  read  by  Mr.  F-  ^ 
on  CiiichcHd  l.>  (t;(riana  .as  a  s|>ccics.    The  autl.urcii" 
opinion  tha;  under  the  name  of  C.  I.filicfriana,  a  nun "i 
tics  or  forms,  .Tiid  prob.ibly  some  hybrids  of  On/'^"^ 
are  iiDW  under  cultivation  in  the  British  colonies.  II' 
that,  if  more  .Htcniion  were  paid  to  the  chat.xcters  •■'^ 
the  l>.\rk  of  Irets,  t.ikcn  in  conjunction  with  the  >itl'' 
cbar-cicrs  'A  (lower  and  fruit,  these  varieties  and  if.  ' 
be  more  e.i-ily  i!chn--d  and  recognised.     He  conii  '.f^ 
plant  p.:Mishi'  1  nnricr  tlic  name  i>f  C.  IeJt;erujna  hv  T  ■ 
w,\s  pr  I'-il'Iy  rcferat'lo  to  Wc-ddcll  s  f  Y«<--'fjvM  t".  • 
/if.'.V.xi;,  A.'-  a  huiticiiliural  form,  for  which  the  a«tl  ■ 
the  name  "  Tn'n,  nuiii.i."  —  .\  paj>ei  was  read,  n>i;i>'  " 
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■rrior  ant». — Mr.  E.  T.  iJniery  read  a  paper  ca  x  ungolar 
ode  of  reproduction  in  Atkyrtmm  fUtx-f  imitu,  Tar.  cltrimmu. 
\  a  f->rcvtous  paper  the  aulhur  had  shown  thai  prothallia-'oearing 
ntlieriflia  and  arcbc^onia  were  devdopcd  on  the  apex  of  pear- 
»«p«>cl    Hodies  with  the  larger  cod  dovnwar-!«.  10  the  place 
vuaUy  occupied  by  son.    In  the  pre>«tit  paper  he  brought  for- 
ar>l  cviciencc  to  show  that  thc«e  pear-ihapci  bwiiei  were  doc 
;\cIo]«e<J    from  sporangia,  but  mm  a  previoos  form:)  ^n  of 
riraii-V>V.e  bodie*.  a  few  of  which  Lccoidc  thic'Cened.  ij>i  levc- 
t-tevl    into   the  pear-shaped  bodies  firevioz-Iy  menti-jOcd,  the 
bcr>  nirinainhig  »iar»cd  and  naiereS-  pe'!. 

Zoological  Society,  November  18  — P.-rit  W.  H-  Kl/wer. 
R.S.,  I'resi'lent,  in  the  chair. — K  oroainkaiioo  wai  read 
'tiwMr.  j.  C>.  F.  Rtedel,  C.M.Z.S  ,  contiinrng  cmninenu  oacer- 
m  pa.'**ag<»  in  .Mr.  W.  O.  Forbe-'»  p*per  on  finj'jr-Laa;  bird^ 
t<f'>re  tl>«  Sxiety  00  Joae  17. — \  oocsiaaa:ca;:<:«  was 
%i\  (turn  Mr.  H.  Prrer,  C.M.Z.>..  gi^~--Tg  an  accomr  of  a 
I    cent  visit  to  the  clible-fiinls'-nesr  carc^  of  Bn:iih  Nor.h 
•  >mco      In  illsftration  nf  this  pap*T,  .Mr.  Prrcr  sen:  tpecimeas 
Vbe  swift  (CW/.vWm  fucifk*ga),  of  in  nest  acd  e?ss  of  the 
tga  00  which  the  bud  wa*  Mi^-'^-rte-l  to  fix-J.  aai       rbe  La: 
(.    lich  inhabited  the  wtine  cares,— Mr.  scixer  real  an  acc.'^ju 
voTUT-  \V.in<>  of  mammais  frcni  .'v»m4l:-iAti  J.  wLich  ^«>.n^?i 
'j>arentljr  to  fi»e  ^peocv    .^l»^3^^:  th-iie  was  aa  1; ;  i.'*-.;.'y 
w  form  of  wild  a*«,  whKb  wa»  pr  .;->*ei  :o  be  calic :  E.umi 
xnui  i*i»uifiVi«*.— Mr.  F.  t  ite-iiirl  rrx^  a  F*r*r  oa*  '.he 
■  ,  atoroy  of  the  Umbortie  '.v#;*jm  um--aii:    T.-.ea::i.r  ob- 
rrcd  that,  as  re^is  us  exact  s5*:eBia:.e  .a.  wL.^  hai 

en  hithcfto  a  tnaiter  of  Iwh;.      wai  •s.Liz.i^x  :>  ;  aoe  > 
culiar  form  as  a  type  of  a  semriTr:  StauS-.  h/r:w«s  tie  i.Tr>ct 
.  .  jdirtH;e)  aad  the  «or*<i  'f^:<:'  «cc-.-J  pi;er  ty 

1  f.  lied'lard  cwtajn—:  t>.c  rcUi-      v-rsi  re«:«a:  ;5»t-»:.^-i'.; 
.'-  O  the  simrtare  of  E^iiSmi.  ani  rclitc;  fj  :Lc  ;.re*e:::e  0:  a 
l.'^^'^  ai^teni  umbilicii  tcjj      ir-it  ar^i.L. — Cat'.iia  >r.e..ey  rca-i 
'       kpcr  00  some  aem       L"ie-»R /••s  of  Ej-'t  .X'r.  :»r. 

,  k.   Three  of  these  were  'Irvzr:  -r !  -z-  izr  the  ti— — «  .l/«.v. .  i  *  : 
VtMt,  Ptitfu^.-iS  asiL^rii,  aii  .Ys-ijri-m  it.-.'^n  i.-.  T:.t 
crtK/o.  which  cootaia-l  ai  •,-^:;eT  tlz.trt-i .  ••^dsi's.., 
(       fable  to  ihiny-eijjH:  »pr.:.--i,  w-..  the  3r-t-fr;.:»     .Mr.  H.  H. 
' ^  aBcia's  enpciitifi*!  to  K;.;aia-.  A  c  — =i.:r::a:; «  wa« 

I  from  Mr.  J.  H.  Ci^roey.  t.7..>.,  -n  t.-.e  gc-  '^t :.;.-»: 
ciUitioo  of  IfmkuA  mi;il^.  ii,  w.u;  rvzLarV;*  aci 
■  aUied  r|<acs  of  OwLi> 

a  I  fccmical  Society.  N  rert'-f  aa — In.  Ferihi,  F.FL>.,  ta 
r;  ifcaiiv— The  f"ll  ^eiu^r^tc  were  e.'?i:-i  F^.»'.: — 

%iMclMoa.  F.  f.  l>.«:i,  L.  E._-^jia,  F.       H..=t,,  J. 


ambor  finis  thai  half  a  him  1  red  weight  of  tolphate  of  irao 
per  acre  increa^e'1  the  yield  of  beam  from  2S  ba>beU  to  44 
ba-Jiek,   of  lartupi    from  13  toos  to    16J   i.ia»,  bai  L::k 
cfiect  wa»  prod-jce-1  on  cereal*.— Notes  oa  the  cheaicai  aiiexa- 
■  tioos  ia  green  foi  ler  daring  its  ooarerc-va  into  ea>,:i>e.  by 
I  C.  Richaplvjn.    The  author  czm&ms  the  renlu  oixajicd  by 
Kindi  and  Kel!ner,  that  a  cnotidmble  iticrease  ta  the  aoa- 
aIt>um:»o>i  ni:r  n;co  ukes  p!ace  in  the  coirer^^:  m  sadi 
•  change  danog  the  oniiaary  Irri-.^  of  foi  ier.   Tte  a:::ljr 

,  a*<fi  a»-.i«  in  his  c^:'^rjmea•.>.— 'Ja  tie  dc-i >a_>.oki  >a  A  ii.»er 
I  fuimiiute  by  hydr>:'-i.»ric  a^d.  by       Divert  aad  Mjchxt^ia 
'  Kawaiita.    Fo'iautftjrs  hare  »:ai;-i  the  acL;-./3  of  dilute  aod 
I  stroo^  hydrxhloric  anl  on  th«  wit-     W.ia  di»ate  add  tbe 
'  pnoupaJ  pr>jii-cts  are  hr  l.-o\yamaon:::m  c-.;>rlie  aai  fj-sasc 
'  aoi  :  if  the  aci-l  i>  strong,  ra  j  j  aitn  joiooi  c    vr.  ie  ii  ^^^.s^ 
A  small  quantity  of  hyjj xyanic  ani  is  always  ijoa^i.  Tsey 
o^ilJ  D>t  oStiin  any  otxl.c  aod  by  dec  tip'>nag  imr^ary 
^-"^:e  w;ir.  hy  ir  v'rrn  'alp-Si  ie  n  e.her.   1  =^y  hive  ai>i  stziied 
the  actiia  of  hyirochl^rx  acil  on  f^minara:a. 

fAklS 

Academy  of  Sciences.  Nrrrctnber  24. — M.  R;!laai.  Pre«i- 
lect.  in  the  <y..-vj  —tx:<rjnet:sw-.ththech;of hydrate  of  eocajie 
(..ttirie-V.  by  M.  V=;-.-j3.  l-urher  err-^rfttn^sts  rtii-  oe 
'T.^Ai  •  Ife.'iT  ffHTUi'  aj;  i  frr^h-wt'er  prawn*  l.l.-fTut  if-r-ia- 
.':.'it,  F.I  t^l:  this  ar..v»the::c  is  Ici*  e'raeitu.i  in  ±e  > 
of  iarer.c^ri'e  tiii  vertiV.-itc  arinils. — N;te  an  the 
.•?!»i:oas  t<twrcB  L}-:--rcII.v.ic  f:i=;tioiis  of  tie  n  order.  •:>y  M. 
i;.-.>iihL —  ."a  ■«.— e  rea;::  .33  of  t;ie  r:ip':t::rrt  of  cx-'t-.i;-  aad 
jt  t^e  fc.::^  ...•»  /  t'.-,:- 


tv.re  ia  wa-e-.  rr  MM.  «j.  C.-.t-Ksd 
F.  I'a.-tnei.-;-T.— ket=ar<j  J<y  M.  li;       re  M.  Norien- 
~  R-.^ii  Ej^-^e  acl  .\sia,"  ia  crtusectt-a  with 


the  Frer  Jt  t.-l:.- 
— N  .t«  -jC  th»  a 


I'l  .a  of  iha:  work  prcscatei  to  the  .\ca.i?my. 
t.  o  of  !" 


^a:  00  elert.-i;  act  ca 


aw 


■jf  K'".:p  act  \Vr>tys<,  by  M.  G.  LiprTiim  — Stat:rt:cal 
r.  .:e  oa  cS  .lera  in  the  Pans  h-j»j:tal«  »ic:e  the  of'reak 
-f  tie  efii.-raic  00  Norex^^r  4  till  the  prurient  ttaie,  by 
M.  Fjr.:.c  R:T-.-re.  Di.-ir.i  this  periji  971  patients  1579 
Tz:a,  yfX  w.mc^-  were  treated  in  tie  virtcii  ht-s^itals. 
O:  ti^*e,  511  *=cn3t:jed  •  302  rem,  209  w-^acsU'.  airi  239 
•129  aiii,  no  w>n:rDi  hive  so  far  beea  C3:=pietely  cared. 
'Ir.e  rL.rjj'.'y  has  tit*  been  52  33  arl  53'3'  a^ 
w rr-.-.NtiTely.  Tbe  w  .ricJt^  .li:^ — mg-satherrrs  *<t43>- 
-•-0  0.  »i-hrfw  ina>-:i».  br^ikliye.-?,  :ni  ir, V'fataxer' — 


C.  Thom;  -jeu  W.  F.  \V  j-;ey. —  lie  f  '.. 
tide] : — Ob  5.j=«  i>ew  para-r:i-,  iy  Kr.ii  B 
haifrr;^-':;      i  le  t»yJj*K  ai  27^  . 

6t! — -.'    -  '    ■  ■     -t'.  — '  H:  i!-^.t:T^  i 


t:iTe 

Late  alir  m^arm.y 


c  Urc-st  reli  .ve  c.=:  -tf  of  T-vt;tr.».  T=^se 
e  Cii-t;:-:iia.  »-.;'•>- 
5J  extar>*«»,  eat«>ed 


J.  fest 
:eT. 


to  eT:r-=»i  j.r;y»:;u  ie^*:*;-;-.3.  or  -twe—r.?  tn  ttie  Kwe?!  s.-vsa 


K.  japp  aal 


ch  caff  'il  a.-.  J  .ts 


■:r^<. — KT-rir'^s  -o -he  *ect>d 


the  n  .-w  cut.      Tu-.i-  ^.r-vir-r^  in  t:.-  War  O-oe 


.if 
aV/te 
water. 

•  -  1       -  ■-. -tiro:  resfwcaseiy, 
<uzL  — 'Ja  the 
.  >lof  de-.< 
,  iy  W.  kamaay  aad  ."^yiasy 
c  -        ■  «ci»cf  ci3i»*'>  which  a  thrr- 

bcrr  .-iX.  tie  l>qa»l  c^ir.  -i:-. 
Tj-jH.  Re* 

■  iT.  Pr 


00  a  scia:  'f  I  :  aoo,o:c  V.  C%L  Pcrr.^r.  ' 
.f^  iia  theeu.  em  rat.-.,;  tie  <L-tr.iU 
iia,    Frriiaa,   Li  Jt=.    as.i  m'h, 
-     ..«d  'jO  the   if-cr^  —  Prc^.tit:^n 
tii  Ch^T'^Prci'i  Sci  <l  vf  M  i-r>.  •■ 


-irk>  ly   M.   Di-irte. — Oa 
cr'",;la 

t,— kcSiarki  00 


•«  :s.rti.— err  iom- 
.f  Kci,  Kinrxo, 
,   Ityti  00  rirreyt 
'A  -jt:  •*  Arrais  of 
the  E-r^er-^  I>-^ 
te  c-.a- 


trVila  ciO  tie  Ljj,  tissii  of  La^Iix, 
'  •  tatir?  of  the 
t''j:z.>  :'%  ertx.:>l:e,  *y  M    -it  spa.-Te. — 
sfr^rlvf  •l.-rir^-.a*.  b;  MM.  I.  aiyi 
-Dtti.a«>^!e^tr.c  cau'.ir.**  :  ett^rr^rotal 
he  t-^rrir^K  •n.'-'^  of 
;r.'.r  Ev^eti'ta.  'it  M.  O. 

,  •  T  M.  F.  M. 


corre  tr. 
'  jn  the  is  • 
M.   N.  Y 

c .■c£m\'vjoi  J  the  tot  mr...i>.  00 
lie  2caer  reuKaaoe  aarf  t.f  tis  ii 
CaittSiellas. — .\ctM«  of  witer  ta  'he  I.i'i.e 

Kkjcllz. — «>3  the  c.-3CBj>f— .3  -f  tie  gi-r.     jr:  t;:-.»  r-r;i-.a^ 
-  -  «ic»t>»  of  ^>r.te.  'y  M.  Si.irir=--KestJi.rr. — New 
s  TO  the  r:ti'..c.  of  cr-.t*  ;2  r.ise.-tfs  w-.ti  tie 
•re^rtrtC  -y  M.  P.  P.  L'e-.rra.:- — •  •3  'ie  i?r:<a.-. 
=  Fnate  <''ie  Ta.-x'-e  ;f  lie  •f.Tvx.  cr-w^ 
iT-in.  Vy  M.  •j.-a.'i    7:  'it-*  r<rt«rc. 


-i-e 


30  r-re  ter-. 
--•-•<       tVe  y.c--?  -•"  >;rtii.-2»e.  wiii 
_-tr.r.4  a^  ivi-:  t:  12  :c  14  r«K  »s,t. 
— jt  ic^c*— t'e  aii»  ;£  c.-=.t.=it.  3  w.ti 
-  -  Sxse».       tie  r.:r.i  -iStaice*  x&i  lie  3;-n-e 
!  :s  tie  <Ar.-iA.-j^  t-irts.  bey,-  »«•  »i 
-ly.-^  "3  — s  r-jrarrr---- :  sael  tai  true 

T  MM.*^~.  N^^^li.'ijS,:Z^^ 
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cholera  and  cht'lcmia,  by  M.  W.  Nicati.  From  the  experiments 
recently  made  in  the  rhtiuicil  Iil.cr.-itfiry  of  the  Faculty  of 
Scienc^^  nt  Marvfillcs  it  scfn^s  (NlaMi^licii  thnt  hiliary  acifU  arc 
relatively  nvirc  .•xtmiidant  in  ilie  blinrd  of  '.he  victims  of  cholera 
than  iti  others.  But  die  nuth'ir  i-  unnble  yet  to  tlecide  whether 
in  tht-ir  case  (1e;ith  lo  be  .ittril  uted  '.o  chnk'ini:\. -  -  N<->te  '  in 
infeciious  aiid  parasitic  imenmomr  .itTrrtion-.  l^y  M.  r.emi.-iin 
Stkj. ^Experiments  on  the  efficacy  <  f  disinfiK-tin^  ij^cnis  in  the 
ta>.e  of  chicken  cholera,  by  M.  Colin. — On  the  virulence  of  the 
bubo  accompanying  soft  chancre,  by  M.  I.  Straus. — On  the 
l(!minon5  intensity  of  the  specrat  cf.!"H3rs  ;  influence  of  the  <tate 
nf  the  lerina  in  detcrminisij;  L-fiecis,  by  M.  II.  I'ann.T.Kh^ 
On  the  appendices  to  the  jaw  of  grinding  insects  by  M.  Joannes 
Chalin. — On  the  floral  pcdymorpbism  and  the  fcrtillMtion  of 
Lychnis  dioica,  L.,  by  M.  L.  Crie. — Remarks  on  Dr.  Ladislas 
Szajnocha's  memoir  on  the  Ccphalopods  of  the  EloK  Ti1»lriii| 
West  Coast  of  AMca,  bj-  M.  Daubree. 

Berli.v 

Meteorolo^cal  Society,  November  4. — Dr.  Hellmann, 
followii^  np  an  acctmnt  of  the  mojt  recent  works  in  the  depart* 
ment  of  roeteorological  literature,  whidi  be  concluded  with  a 
full  discussion  of  Mr.  BInnford's  ivilMMp  of  India,  communi- 
cated his  own  observations  regaiding  tbe  rain  condiiion<i  pre- 
vailing in  Heligoland.  The  mMffiraxtents  there  obtained  had 
given  an  annu.il  rainfall  of  72'50inefaes,  an  amount  far  surpassing 
that  which  had  l>cen  observed  at  anj  of  the  neighbouring  sta- 
tions on  the  west  coast  of  .Schle^wig  and  at  the  month  of  the 
Elbe.  The  speaker,  havii^  Jast  summer  made  a  tour  of  in- 
■pectiou,  and  convinced  hinaelff  Ut>v.\  the  instruments  in  use 
ud  their  utuation,  of  the  MCmBcy  of  the  registrations  above 
itfcnied  to,  explained  the  excessive  rainfall  in  Ileligntand  by  the 
circa mMance  that  the  steep  const,  shooting  up  almost  pcrpen- 
dicvlaffy  to  about  164  feci  above  the  level  of  the  sea,  forced  the 
mottt  sea  winds  wddeniy  aloft,  and  so  caused  then  to  oool  and 
condense  both  veiy  rapidly  and  to  a  great  extent.  For  the  sake 
of  testing  the  comctneas  of  this  nplanation  be  had  got  another 
lain-gange  set  np  on  the  dtnic*  M  nbont  16  feM  above  t«a-level, 
the  registrations  of  which  wonld  next  year  be  comMMd  with 
those  at  the  higher  level.  A  tecond  point  in  wbidi  the  rain 
coaditioiis  of  HeligDlaiM]  devitted  from  thoae  ehaerved  at  the 
nei^boaiog  statidiia  oA  the  coat  respected  the  amnt  course 


finad  (hat  in  KotUi-Wcst  Genuay  the 
nmm  in  die  middle  «f  Apnl  ami « tnui* 
mmn  in  An^iMt.  In  HeUgplMK^  on  the  odier  band,  ttoMb 
...  1  1  of  «dniW  oecuired  likewise  in  the  middle 


(be 

of  April,  themaximaas  was  attained  b  November.  Dr.  Hell- 
maun  tonght  as  explanation  of  the  t>o«ti>onemeBt  of  the 
nin  manmnm  in  this  latter  case  in  the  circuutance '  that 
in  the  yearly  coarse  of  the  temperature  of  the  water  and 

the  atmoiqphere  the  difference  between  the  two  was  greatest  in 
November,  the  water  at  that  time  showing  a  temperature  as 
much  a«  ^"6  F.  wanner  than  that  of  the  air.— Prof.  S|K>rer 
gave  a  brief  skeliJt  of  the  present  period  of  snn-spots.  The  spot 
periods  licing  counted  from  minimum  to  minimum,  the  com- 
mencement of  the  present  spot  period  was  to  be  referrt<l  to 
1878 '8.  So  far  as  nad  been  hitherto  observed  the  present  was 
distinguished  from  the  two  last  spot  periods  by  two  pcculi.iri- 
ties  ;  first,  that  the  maximum  in  the  present  period  appeared  to 
have  occurred  0*4  of  a  year  later  than  in  the  previous  periods, 
and,  second,  that  during  the  maximum  the  distribution  of  the 
solar  eruptions  showed  an  essentially  different  character  from 
that  usual)}  cbt.nrim;;.  In  the  lMri:i.  r  in:rirj.K  it  was  observed 
diirmg  the  tii;i\iriintii  Ui;il  'Jic  gicalcil  euucaurse  of  sjiots 
iurroun  le  l  uiili  f.uulx  occurred  in  the  median  latitudes  of  the 
sun,  that  they  were  completely  wanting  towards  the  poles, 
became  less  numerous  als-i  towards  the  equator,  and  only 
at  the  equator  itself  did  thcv  .ifj.'iin  l>etonie  somewhat  more 
crowded.  In  (he  rotation  of'  i)ic  sun  thove  cru)jtions  sliowcd 
a  hcli< 'graphic  displacement  towards  the  equator,  in  contrast  to 
the  sjMits  free  from  faculac  which,  in  the  cahm  j-  iri'-n, 
wandered  towards  the  poles.  r>nring  the  niminn  <  (  the  ^jvii 
peri'Mls  the  maximum  of  the  eruption-  w.in  j.:eiirt.illy  f  uiiii 
in  the  ncighboorh"K>d  of  the  equator.  In  ;lje  |>re>i  ii[ 
ag.im,thc  greatest  concourse  of  eruptions  surrourvh!  wirli  ,'.irul:c 
wa«  found  towsriU  the  pqii.-jfr.r  f'urinp  the  ni.wiir.uin  .v-  vvrl!,  a 
phenomenon  t;-ii:ijlv  I'Ci'uiciri;.;  ."ir  tiv-ume  the  111  ir.iiiuini.  The 
prr^ni,  on  tin-  '.thrt  hand,  itM.-iii!>ieU  tofiixji  i^en'-il-  m  the 
ciri  .ii':-Mi.i  e  tfi.i;  It  was  only  on  rare  occision-,  -lin  ti  e  c-  'i- 
courK  of  spots  was  alike  on  both  hemittpbcrcs  of  the  sun.  In 


the  majority  of  mscs  either  the  tv  ii-:'',er!i  hemup K'f  ;vr-i! 
a  more  copious  li^pliy  of  tjji't-  th.mi.'ic  !>auihcnk  mi.--  - 
mustered  them  in  larger  mimtKr*  than  the  n<Mthe&. 

Stockholm 
Aicndcmy  of  ftdtneea,  November  12.— Fk^  Oi!/i; 
mimicated  the  rcmlta  of  the  Mciidiao  Conrocaoe  id  Vkiitc;^  j 
.icc««dii«  to  the  rqtoft  of  the  Ssredidi  ddcptf  C«n-  U^] 
haapti  iHid  gave  no  aeeonnt  of  hia  own  paper "    *^  '  - ' 
comet!."— nof.  LiodstiiSm  ethibitcd  a  Joail  «f      - ' , 
found  near  Wisby  in  the  ^tniaa  fomaiiM  «<  tMKit 
remarkable  aa  the  most  nodeat  «if<bferilu>c  bad«» ' 
present  diseovefed.— Proi;  Renfaia  weienladdK  ls«i4o' 
his  great  work  *'I>af  Gehoroigab  «r  WiMdniR.  a's^ 
some  remarks  on  its  contents.— Prof.  NatdoeliAl  1?= 
cated  a  "Catalogue  of  ibe  Metcoritca  in  the SwiW  "f^* 
of  Natural  Histoiy,"  1^  Hew  C.  LIndlliflB,  iWio:*'* 
Department.— Prof.  Witliock  gaveanaomMRll^df.f 
Dr.  Johansson,  of  Upsala,  "  On  Foagi  fiam  Icdui''^ 
another  paper  by  Dr.  Alb.  Nit»s«i  "Oa  the 
tion  of  the  sheaths  of  Dianlhn  kanaHcm,  lleuft'--  ' 
tary  presented  the  following  papers  :—<  >n  *  jw 
electncal  potential,  by  Prof.  Dahlander.— Sur ls« 
puissances  semblables  des  n  prrmiers  noinlie*  lao^ 
C.  O.  Boije,  of  (kiiii  i  .    I -  inc  rccently-fiS^-^ 
mntical  papers  from  t!ic  itvtateenth  ceoitry  I7 
Ha.-in,  by  Dr.  G.  F.ncstrom. — On  a  proposition 
of  the  elliptic  functions,  by  E.  Phragmen.— ^  ^'^^ 
c)'anamidcs  and  i  iclnr.in-,  ty  T'r.  T\  Clacsna.— (* 
fitiatarius.  FimKcK.  loiir.ii  in  Swe<ien,  by  G.  fc*!*^' 
new  IsiJiM-ii  from  tlie  eonst  of  Sweden,  by  Dr  C  frJ^V 
On  mineniU  i>LturrinK  at  Vcitra  SiUbetg,  bj  i)t 
— .\  catalogue  of  the  poMOOgamoaipUott  aiidfaaivj*^ 
by  Dr.  P.  Olsson. 

Imperial  AcadOilW  of  Scloneee,  Oocberrt-^'" 
his  journeys  in  the  Bdkin  Peninsola,  by  F.  ' 
logical  exploralkm  of  the  Ceotnl  Balkaas  and  idjisiti 
by  the 
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The  Forl»es  Me;.)  >:  i.ii.— Prof.  F.  Jeffrey  Bell  ' 

Thomas  Wright,  M.D..  F.R.S.  ; 

Robert  A.  C.  Godwin  Auateo,  F.R.8.  , 

Charles  Ctouston   . 

On  the  Autumnal  Tints  of  Foliage.     I'?  , 
Sorbv   

A  Tornado  Photographed.    l!y  Prof.   Edwird  •  ^ 

Meteorology  of  Magdeburg  

On    a    Hydriform    Ph.Tse    of    "  Lymnoco*'  . 

Sowerbii."  Alfred  Gibbs  Bourne  .  •  , 
Notea  I 

The  Royal  Society  Anniversary 

The  Wave  Theory  of  Light,  II.    Bv  Sir  V^WW*  , 

Thomson,  F  R.S  .  LL.D.   {Itiuitr^tii \    ■  ■  , 

ScientifiL  Serif^;-^  .   ^ 

Societies  and  Acadcmiea  
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UBSCRIPTIONS  to  "NATURE." 
••••>■•.  I...  ..38  o 

Htlf-jrearij .   14  6 

QnarterJy   76 

i    United  States,  tbe  CMtinwl,  Md  all  places 

lin  ihc  Postal  Union 

1.  d. 

V  early  30  6 

Hair-you-ly   ,   15  6 

Quarterly.  .**....,*,..  80 


URGES  for  ADVERTISEMENTS. 

Three  Lines  in  Colomn  ts.         gJ.  per  Line  after. 

OiM-Lighth  Page,  or  Quarter  Column  ...  o  18  6 
Quarter  Page,  or  Hair  a  Colon   .....   I  15  o 

Hxtf  a  Page,  or  a  Column  1    <  o 

Wl.deF,ge  6  60 

/W  Miti  OrdmjmmMt  h  MACMILLAN  <Sr*  CO. 
OFFICE  X  ag.  ftrotoito  Snnr,  STtAxs,  W.C 

9l«rjr  of  ibocictU^ 

LOKDON 

aiv  rt  A^Tioi^mts.  .u  3  .  —  Ar< In-ical  Notts  from  Cumber- 
»oo.  R.  S.  »<inniMa,  M  A,  F.S.A.— Recentlv-dttwvwnl  RmM  of 
'"Wb  aad  en  tba  CntCMUiit  wftli  th«  VbUSch  ltaai» 
lul  MinU«n  AmtiMi:  J.  H  Middlclai!,  M  A.,  P.S.A. 
n/r^^  s..r„^  ,  _|)^  ii^d^  of-hwa  and  CoMitMigr  af  Itote- 
s  frr  1    ,.-Ob  HeicnlqMataa  gnadb,  a  Foaril  rU«lh)mtlw 

!><K.>L  Society.  «  S.— Ballellbr  dl«  EMm  of  Pallom. 

irn  or  Avn.  ai  S.-Thc  Ceownioa  oTHcat  faito  Vatfiil  WoHe :  W. 

aJcrwo,  M  Iwl.C  E. 

fRWAV.  December  J. 
♦osim'  Amociatiow.  at  8.— Prelimin-iry  Nniice  of  the  Ea»l  A  ii;n.iri 
«r  April  n.  i8g«  :  R.  M«ldofa,  F.C.S.— On  »ome  k  ni 
ibe  Goalosy  of  (he  North- Wenl  Highli>n<lt :  Hy.  Uii.is. 

SVXDA  J ;  DEcr  M«ii«  ;. 
ft»V  UcmE  Soetrrv,  «i  4  —William  Gilbert.  M.D.,  and  the  Birth 
tlfCtriaJ  ScxtR-c  ;  Dr.  Bcojamiii  Ward  Richanlupn. 

MO.VDAy,  Decemheb  B. 
MClor.tArHtCAi.  SociRTV,  al  S-yx — Four  YeaT."  !•  iirn<-v'iris;s  ilirntijk 
tai T!Wt,  by  one  of  the  Tntat-ffitnalayaB  Exp'urtr-  of  ihc  Sunry  ,>f 
•»»;Cta.  J.  T.Walker,  C.It .  F.R.S.,  late  Sorvejor-GcneraJ  of  India 

>n«r  Ana,  at  &.— C<»l-Ga«  a<  a  Sourc*  «(  lialic;  Hamld  fi 

INB. 

Tl'ESDAr,  DECssierx  9. 
MtorotocirAL  iKtTiTVTE.  at  B.— Marriage  Cu.iami  and  Relation- 
p«araMif  the  Aufttnliao  Altoriginex  :  Sir  lohn  I.obb-jck,  Hart.,  F.R.S 
Jeni«il.  or  lr>itialion  Cf-t:!  riio  uf  [he  Kuroai  Tribe:  A.  W. 
•HI.  FT.  S. 

1  Uaaanl  "  8  — Ihc  Katoral  HUtOfy  «f  a  Oiff 

W^SDNRSDA  y.  Deceuhsr  to. 
t  MicROicoMcAt  ScK  inv  .i:  B.— OnMotc  NawPofainio  AaAikB- 
}  <A  the  Rec :  F.  K  ( !ir'-hirc  —Vtaiiuiim  ia  tha  DaMdoMMM  of  n 

:^an<Riycet :  G  I  "  1  >wmde*well. 

.  SociETT,  a:  ^.  ji, 

STATICAL  SotiK-rv.  M  IL— A  Gnmp  of  CirdM  coonecled  with  the 
I  Pj«ni  Cirtle  :  R.  Tuditr. 

n  or  Tki-EuKArti  E»fr.tiif««»*  akp  F.LrcTRiciAN«,  at  8.— Amuiai 
•al  Mcclrag  for  itie  Election  of  C  ,ui  <il  ^nd  Officaia  Car  tMsj—dk 
mity  in  Atntrifj^,  igaj:  W.  H.  I'rcetc,  F.R.S. 

CHEMISTRY  of  the  SECONDARY 

kTTERIES  of  PLA^n-fi  ud  7AURX.  Bf  J.  H.  OLAOtTONlb 
F. R.S^ Md  ALFRKDISIBB. rjMtTC,  LaaiHW  m  Cba* 
•nrat PwlwtehCottiti.  OMHmWn.  u.«d. 

 UttCimaJM  fc  €».  t-da«.  

MINERALS  AND  STONE 

IMPLEMENTS. 

UR\  CF--WR|GHT  ke^i  t£>  call  the  attention  of  hi»  CliMMaad  lha 
la  bu  large  S«rie»  of 

.MINERALS  AND  S10NF.  I.Siri.F.Ml'NTS. 
iicJ>  *in|:le  ipccimcn.  tai:  \x  vricc'cJ 

r/»ury  Collection,  of  Mi^rerjlt.  F.i-,  .ih,  .md  Kotks  friin  j£j  upward*. 

.\'B—Tkf  If     C'.'//.VC:<.5    .  '■/.KV/./   f/f.-    /V;'.f    MtlUl,  |86». 

8  A.VO  i*REC10lS  STONES  OF  EVERY  DESCRIPTION. 

BRVCE-WRICHT, 

AIiMfr<;l\i  t  and  hxftrt  in  Prtcious  Shna^ 
ao*.  REGENT  STREET.  LONDON,  W. 


a»i 

eooci 


LIGHTNING  CONDUCTORS. 

imHcdo^  MCltBwlate4  nac*  the  time  of  B«ni»min  Fimaklia,  nro*c> 
ilunvaiytbataOMidDctoriMtdearCoww  of  adcqaai*  lin  U  tbabnt 


af  allappliaacei  fat  ibe  r~Tirtinii  nf  I HiVdair ■jmiiio  af 
de«imcliv«  affiBeta  of  l1|ijlM«. 

NEWALL  &  CO.'S 

PA  r  KNT 

COPPER  LIGHTNING  CONDUCTOR, 

At  applied  to  all  kind*  of  BuildiDKi  aiuj  Shippiag  in  all  pan*  of  the  worlO 
mihravaryine  ^ucctsi,  n  the  moil  Truitwarthy.mMC  Effoeliw.  aad  alio 

UtoCaaapett  Conductor  ever  ufTercd  to  (he  Public. 

R.  S.  NEWALL  ft  CO.. 

i]o,  STRAND,  W.C. ;  ?.  MBW  QUAY.  LIVERPOOL ; 

Mt  AMOBRSTON  QUAY.  GLASGOW. 
VANUrAOVemY— OATB8HBAD.ON.TYNB. 

SAJ^JDEBSON  &  Co., 

Ml*  Ittvemtom  of  tke  Solid  Copper  Tape 

LIGHTNING  CONDUCTOR 

In  Cc.r.iKuna.T.enjrfV.  without  Jaint>.  at  simplied  by  them  to  HerMajetty't 
G  >ycrri  rittii  .trd  I  tic  Colonies  ;  the  Italian  Government,  the  ArECBlJne  Re- 
pnl.hc,  ijiJ  iitliei  Foreign  Oovcmnents  ;  the  Royal  Count  of  JuiUcc,  Strand 
the  HouMi  of  ParKancm,  ttt- 

1  x  J  ury  CommiMion,  acting  on  the  Reports  of  the  Intemalional  Juries  of 
the  He.ilih  l'.»hibition,  have  award-  .i  x  r.uMjv  Medal  in  CIa»»  j6  to  Meuis. 
Sanukksos  it  Co-  for  their  Solid  (  cj  j.^r  1  .irc  Lightning  Conductors  in 
t.oniinut>u«  lengths,  without  Joint«,  and  of  High  Condnctiviry  Caviar. 

LKADENHALL  HOUSE,  loi,  LBADBHHALL  STRBBT.  %JC, 


SECOND  EDITION, 

GRIFFIN'S 

CHEMICAL  HANDICRAFT. 

PRICK  4'  l<t.  POST  PREE. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS, 

lb1.tfSTRATBD.  CLASSIPIBO.  &BSCRIPTI VE. 
P— y  »oat  4la  ifb,  Plaaian*  ■»  i,<oo  Woodcwa. 
MM  ^mftttt  «mf  Cktaptit  litt  «/  Apparmtm. 
JOHN  J.GRirriN  AND  SONS,  *a.  GARRICK  STRUT. 

  LONDON,  W.C. 

F££NS,  A  SP£GIAIJTY. 


Tha  lailiat  and  oimi  prcfuwiy  ILLUSTRATED  CATALOGUE 
of  PBRWa  ewer  pnblitbedj  CAjauifting  much  yaJuable  information,  many 
Synonyms,  numerous  Dcacnpiiooa,  and  copiooa  yet  simple  "Hist*  oo 
Fern  t  u:ture"  ;  reprexentaliTc  of  our  IMMENBB  STOCK  of  PERNS, 
^S'^S!:  Jl.PI^iS^^l^*  >aifc*l  ia  tho  World.  cnilaUe  for  STOVB  and 
ORBENkOUaB  Mltbaiin,  tn  0UTD6Oft  pARMBftlKB*,  a«« 

Olh^r  p«r5>o«e«. 

^Lly  be  had  oh  apptucOiom.    PRICE  \s. 
ABRIDGED  CATALOGUE  OF  OVER  lOOO  SPBCIBS  AND 
VAPIETIBS  POST  PKBB. 


W.   &  J.  BIRKENHEAD, 

FERN  NURSERY,  Sale.  Manchester. 


THE  CELEBRATED 


\%  tmrnalled  for  fJtwJeners',  Focesiem',  Farmers'.  Jojners',  and  Amaleun.' 

M*^      If  m;ftrr^  rn  nif      SVi.Tq.rn  iMlh  .1  spiltic        u;i;t:r.     Pur>  un  a  keen, 
irji  '-i!,:'   ;  11.  .  h' I  It       ^  .i':.  i::  [h:-.      Hus  str>o*t   t)ic  tc^.t  nf  i.y    Vr.^ii.  Cut 

>'es,  and  Plane  Irons,  he. 
Bronne  Medal,  Limdon 
rroninongcT  or  otlier  leta  hoow 
to  |Ct  you  one.  and  i^ive  my  address ;  if  he  won't,  drop  mo  a  i 


v-Uirji  '-  I'l:'    ;   N' ■  rr  I  It  .1  :  .  i::  [Ii: tlus  strto*!  t.lc 

in  Hones  for  Aiet,  Hedge  Knive^  Raiors,  Pcnknive 
HoiHMiaUa  MeiMMii.  Aria  Exhthiiion.  iM:  and 
Inumlkiial  EaUMiloii,  tSB*.  A«k 


JOHN  C.  MONTGOMERIE, 

Tub  fyShaalar  Sum  Hone  Works,  Ddnoiw,  nrbolioB  Statiaii.  R.fi.0. 

Aytchwik 
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NATURE 


PRI2:£  MUDALI 
AWARDED  -I 


HEALTH  I 
EXHIBmOi 


'  [ 

\_Bf  Appointment  to  the  Royal  Inttitution  of  Grtat  Britain,  ] 
SUCCESSORS  TO  W.  LADU  &  CO., 
BEAK    STREET,    REGENT   STREET,    LONDON,  W. 

MANUFACTURERS    OF    SCIENTIFIC   APPARATUS   OF   ALL  CLASSES  PC« 
SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH. 

RAIN-BAND  SPECTROSCOPE,  WITH  ADJUSTABLE  SLIT  AND  FOCUSIKG  m. 

IN  CASE,  £2  23^  

WALL  PAPERS  FliEE  FROM  ARSENIC. 

WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Suinen. 

ARB  THK  OmaiNAL  MaKKKS  Ot 

ARTISTIC  WALL  PAPERS,  Gaaranteed  Free  from  Arsenic. 

Sole  Addres8-iio,  HIGH  STREET,  MANCHESTER  SQUARE,  LONDON.*' 
May  b«  oUalned  of  all  Decoracort.  Special  Priie  Medal,  Saaitarr  lns«ii«e- 

Award  of  Merit,  Interaatteoal  Medical  and  Sanitary  ConRrwu.  SUver  Medal,  Nalkmal  U«»l»i  »* 

COLD  MKDAU  INTERNATIONAL  HEALTH  EXHiniTlON. 


1Mf 


In  Casks,  12;0  por  9  gals.  In  Bolilo,  3;3  per  doz.  Impl.  Pts.» 

•  r  ciuuvcJ  3  -  iwr  Aot.,  and  allowed  at  the  s.-unc  rate  if  returned  ;  but  lljey 
muit  U  .  .11 J  for  with  the  lleer. 

N\  IT  Miliar,  vvrchamm,  nor  .my  of  the  many  new  Ilrewinj!  M:itenab  air  u»ed  in 
the  m.nM  :..cture  of  tlie  "S.  N."  Stout;  il  is  Ilrcwcd  entirely  from  the  line>t  M.«lt  ^nd 
Ho(»  ;  il  is  Ivo,  more  h.ipiwd  than  Stout  ii  ucficrur.y ;  therefore,  licidcs  Wiiitf  very 
nutriii  It  \y  an  exs-clknt  Totiic  ."inJ  i-,^riinilariy  luiied  for  invalid".,  ladies.  nurxinK.  or 
anyone  t<  ;nitiii|{  «  K^i^ol  ^trenciheiiin,:  leverage.  It  i*  a  "Suund  Nutritiou*"  'ionic, 
KM  \xr>  u.iu.h  rccommciidrd  l)  Mctliral  men. 

WAI.TH  AM  ~BROTHBRat 

THE  "U.\LF  OUINKA  •  AI.K    IU:i:WKUY.  LONI>0N,  S.W. 


WORKS  BY  THE  L.\TE 

RIGHT  HON.  HENRY  FAWCETT,  M.P.,  F.R.S., 

Ijtc  Tr  >fcs-or  of  Tolitical  F.c  .nomy  at  Cambiiilgc. 

FREE  TRADE  AND  PROTECTION^ 

Fmiiiir)-  into  the  C.iui«$  which  have  rtur  o 
adoption  of  Frtx  Trade  since  il»  intrc.'.U''>  ^ 
lan.f.    New  and  Ch(S»p«r  Edition.    Crown  r 


MANUAL  OF  POLITICAL  ECONOMY. 

-i.fb  Ei:non.  Kcv.r<d.  %»;!h  a  Chapter  "On  State 
•s:ciali>s>  tbc  >>ationah:>.^'.ion  of  ibc  Land,"  and  an 
•  -  -     Crown  Sro.  lit. 


SPEECHES     ON     SOME  CURRENT 

I    LITICAL  QI'E'^TION-'     Sto.     ioj.  6./. 
.;.xTtxT»:— 1-1.^3  Finance— The  Birmir.i;ham  League— 
H  — Li*-.:;  «   Exi  t  :Mf« — Women's  SutFrage — 

ti^^:...;  ta  t  «niie»— In'.h  Univcnaty  Education, 


INDIAN  FINANCE.  Three  Es$if«- 

Imrotluclion  .m  l  .\i>;icndix.    8vo.  ^^ 

THE   ECONOMIC  POSITION  OF 

HKITISH  I-.VUOL  kER.    Extru  Fcap.  8»u 


! 


MACMILLAN  &  CO.,  LONDON. 


Now  (iat>lUhing,  in  Crown  Svo,  pnce  2i.  each. 


ENGLISH    MEN    OF  LETTERS. 


•*THi*  admiral Je  terie*." 
JOHHSOH.     Ilv  I  r^LIE  MKrUt.N. 
3CCTT     B»  k.  H.  HlTToN. 
GrBBON.    B»  J.  C.  Mo»iso?i. 

HtlMB.    Bt  PnfesK'r  HiXLSY.  P.R.S. 

(ytyt^nsMirn.   Br  W  iluam  i  lack. 
DfTvoK.    3t       Mi?rr«^.  , 

;ir  P-nuaral  SHAitr 
2,vr>i«fr»    iljr  R.  W.  CamcK.  I  can  of 


EDITED   BY  JOHN  MORLEY. 


•  Knjoj-able  an  1  cTCtllent  little  books." 


POPB.    Hy  LssiiK  Stephen 
Byron.   t<y  K'hn  Nichou 
CowPER.    iw  GoLDwiN  Smith. 
Locke.   H»  Tjiom.**  Kowlkr. 
Wordsworth.  Hy  F.  W.  H.  Myk»s 

DRYDEN.     IJyGEOKOK  SAtNT5»l'RY. 

LaNDOR.    By  .*>ii»NEV  CoLVIM. 
CHARLES  Lamb.     By  Ker.  KutXtD^  Fl 

AlNGEB.  ,  |»*^ 

BENTLEY.    Pt  rrofc-*.v  R.  C.  JUB.  AD. 

I5y  A.  W.  WaMX.  .  BACt 


Milton.  By  Mark 
Hawthorns.  By 

SOUTHEY.  ByPwft 
Chauces.. 
Gray,  " 
Sw 
St- 


rVAIt 


Ur  AfrnioiTY  TaoLtoPl.  DICKKNS.   

-   -..MN  M.>BL«Y.  I  MACAULAY.     By  1.  C  5*. 

;:w  J.  A.  Fkoodb.  '  Db  Quincey.  P- 

MACMILLAN  AND 


tc.  4.  iSs4] 
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Messrs.  MACMILLAN  &  CO.'S  NEW  BOOKS. 


LORD  tj:nnvson'.s  new  hook. 

BRCKET. 

liy  ALFRED,  LORD  TENNYSON,  TOET-LAUREATE. 

Fca)>.  8va    6j.  [Rtndy  Dectmbtr  9. 

Now  Ready,  in  7  Volumes,  Kxtra  F'ca|i.  S%'o.    5f.  each. 
THE  COIJ-KCTED  WORKS  OF 

ALFRED,  LORD  TENNYSON. 


A   .New  Collected  Edition.     In  7  Vols 
Umittd  HumUr  0/  Cofut  an  frinted  on  bttt  Hand-ma'te  Papfr. 

Vol.     I.— EARLY  POEMS. 

Vol.  IL— LUCRETIUS  :  and  other  Poems. 

Vol.  III. --IDYLLS  OF  THE  KING. 

Vol.  IV.— THE  PRINCESS  :  and  MAUD. 


Extra  Fcap.  8vo.     is.  e.ich  \'oliimc. 

This  Edition  is  itid  only  in  .Sets,  at  Ihe  rait  of  los-  6<1.  ftr  Vol. 

Vol.     v.— ENOCH  ARDEN:     and  IN 
MEMORIAM. 

Vol.  VI.— QUEEN  MARY:  andHAROLD. 

Vol.  VII.— BALLADS  :  and  other  POEMS. 


\  NKW  STORY  nV  MRS.  HUMIMIKV  WARD. 

MISS  BRETHERTON. 

By  Mrs.  HUMPHRY  WARD. 


Crown  Sv'j.  (u. 


A  NEW  AMERIC.VN  NOVEL. 

RAMON  A    A  Story. 

Ry  HELEN  JACKSON. 
Two  Vols.  Globe  8vo.  \zs. 


A  NEW  NOVEL. 


CHARLEY    KINGSTON'S  AUNT. 

By  PEN  OLIVER.    Crown  8vo.  6s. 

:HE  works  of  THOMAS  gray,    in  Prose  and  Verse.  Edittd 

by  EDMUND  GOSSE,  Clark  Lecturer  on  English  Litcmture  at  the  Univen  ty  of  C.imbridge.  Widj  Portraits  and  F.ic- 
iiniilc.    In  Four  Volumes.    Glolie  Svo.  20/. 


WttxiUs  Htition. 
CHARLES    KINGSLEY'S  POEMS. 

A  NEW  COLLECTED  EDITION,  WITH  ADDITIONAL  POEMS. 
Two  Volumes.    Globe  Svo,  lor. 


riSTORY  OF  THE  PARSIS :  Their  Maimers,  Customs,  Religion,  and 

Present  Po-ilion.  Hy  DOSAHH.M  FRAMII  KARAKA,  K.C.S.I.,  Prc-idcncy  Migi-itrafe  and  C&innan  of  Her 
.M.ije«ly's  Bench  of  Justices.  Hipnibay,  Lite  Member  of  the  Bnmbay  Legislative  Council,  late  Chairman  of  the  Munici|ial 
Con>)ration,  and  late  SherifTofiionibay.    With  Illuitratii.ns.    Two  VoU.    Medium  Svo.  J,fu. 

A  NEW  ILLUSTRATED  GIFT-l'.OOK. 

LIVKR  WENDELL  HOLMES,  Poems  Selected  from  the  Works  of. 

With  Numerous  Illustrations.    Koyal  Svo.  l6x. 
*«•  The  Poems  selected  for  Illustration  were  chosen  by  Dr.  Holmes  himself,  who  ha*  written  an  Introductory  Poem  s|>ecially 
this  ItooV. 

HISTORY  OF  TASMANIA:  from  its  Discovery  in  1642  to  the 

Present  Tiinc.    Py  J.\MES  FENTON.    With  Map  of  the  Island  and  Portraits  of  Aborigines,  &c.  Demy  Svo.  its. 

RITISH  APPLES.    Report  of  the  Committee  of  the  National  Apple 

Congre>«,  held  in  the  Koyal  Horticultural  (Innlcns,  Chiswick,  October  5  to  25,  1883.  Compilc<l  and  Prepared  by  A.  F. 
BAkKON,  Superintendent  of  the  Royal  Horticultur.d  Society's  G.anlens,  Secretary  to  the  Fruit  Committee,  and  of  the 
Nation.il  Apple  Congress,  &c.    Crown  Svo.    2s.  M. 

RAPHICAL  DETERMINATION  OF  FORCES  IN  ENGINEER- 

IXG  STRUCTURES.    By  JAMES  B.  CHAI.MI.RS,  C.F..    W'ith  Illustrations.    Svo.  24^. 

I  may  at  once  >,iy  that  ihc  work  befoie  us  )s  .1  v.ilii.itilo  treatise,  lull  nt  '.bought,  labour,  and  information,  ami  containing 
~  nost  of  the  problems  wbicli  the  engineer  ha.s  to  solve  with  reference  to  the  internal  resistances  of  structures," — 

tt  'I 

are  »o  numerous  that  we  have  no  hesitation  in  saying  that  it  is  by  far  the  most  important  contribution  as  yet 
"  to  the  iMil.Ii'he*!  literature  of  the  subject  it  de.ils  with.  .  .  .  Mr.  Chalmers  has  conscientiously  performed  a 
inv.  lU'  i  a  great  deal  of  patient  labour,  and  required  fur  its  accomplislimcnt  not  only  much  mathematical 
' — Enginrtr. 
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A  WINTER  RECREATION. 

USEFUL  CHRISTMAS  PRESENTS. 

Special  Selsof  Photographic  Apparatus  containing'  every  Requisite  for  taking  Photographs,       3(..     j  .  - 

£\o  los. 

Knenrltdiif  sav»  ;— "  Th«  winter— now  ao  ripiilly  a|jproichiii|j — vruuld  aiTun!  a  kuixI  upporlunily  of  obtaiiiins  a  kaowJtdit  uf  1S«  in  ■• 
lime  for  trody  coiifci  then  better  be  spared  by  mo»t  pccp!c  than  in  the  iummcr  M:a<'>i>,    Nor  iluring  the  winter  nioiilha  «ool'l  the  anuicw  he  i"- 
makiiiK  Ihc  remiUitr  pnciicc  in  landMape  photography,  though  thi*  mii^hl  appear  likely,  at  first  iighl,  owing  to  the  v.iirciiy  of  ainlijki  ai  'v  . 
year     By  ihe  rai>ii!  Jry  plate  pniceis,  however,  miith  niay  caMly  be  accomplished  in  thi»  direction  ;  and  »ome  of  the  pncitiot  clleai  »t  lun  « 
tho^  rakrn  fium  l.MidMT.ijKs  covered  w  ith  ice  ;ind  ?ii'-'W  ." 

FREE  LESSONS  IN  PHOTOGRAPHY  TO  PURCHASERS  OF  APPARATUS  TO  VALUE  OF  £5  H 

AND  UPWARDS. 

A  Studio  specially  Reserved  for  Amateurs.     Apparatus  and  everything  connected  with  Pboto(Mpb;  i'^iV' 
For  thf  ABC  .'/■  .J/rtA-r/i  Diy-Plalt  Photo^rjfhy,  Priu  Liit,  and  Parluulms af/>ly  to  MAXAGE/i.  SCtEXTlfK  t '  ^ '  ' 

LONDON  STEREOSCOPIC  CO.,  108  and  110,  REGENT  STREET.^ 

and  54,  CHEAPS  IDE,  E.C. 


THE  "EXCELSIOR  " 

PATENT  SPRING  MATTRESS. 


THE  NEW  PATENI 

WOVEN  WIRE  MATTRESS 


AWARDS  : 

Ten 
PrizeMedals, 

Fourteen 
Certificatk> 

OF  MtRlI 

.    .  Thb  The  leading  (veculiarity  of  this  MnirtMi»lkt*P«* 

The  principle  of  arran^ment  permits  the  free  movement  ••£xcel8ior"  bination  of  a  woven  wire  central 

of  unc  sleeper  without  mconvenience  to  the  other,  admits  springs  of  great  strength  and  relisblt  W*"  ' 

of  complete  isolation  of  each,  and  tffectualiy  fmenls  ..Matlock  '  advantages  posscss«l  by  no  other  emit  ^* 

dfprt$sien  in  Ike  centre.  wiauocn  jp^jng^  obviate  the  tendency  in  all  wovnrtt  jcs^ 

 •   BED-RESTS,  to  become  hollow  and  so  cause  ileepco  i'f^ 

The  "EXCELSIOR"*  "MATLOCK"  COUCHES.  middle  of  the  bed. 

Retail  from  Cabinet  Makers,  Upholsterers,  &c.  UlitUraled  Deuri£in  e  CinuUrt  ani  f^*»  ^  ' 

CHORLTON   te  DUGDALE,   MANCHESTER.  ^ 

PREPARATIONS  FOR  THE  MICROStf 


.    .    ILLUSTR.\TIVE  OF 
'        ANATOMY,  PHYSIOLOGY. 
PATHOLOGY,  BOTANY.  GEOLOGY, 
MINERALOGY,  ENTOMOLOGY, 
&c.,  4c.,  &c. 
THE  BEST  AND  CHOICEST 
IN  EVERY  BRANCH 


W.   WATSON   &  801*^ 

laving  purch.\*tMl  the  UuMne-s  of-Mu.  1 .  *, 
ollington   Kcld,  llollow.-xy.  iticlii.ling  helwt**'", 


Having 

TollingtOll     l\o.iii,    tM.wn\jn,tj,    .nv.iit.i..(^    " «  '  — f. 

50,000  Choice  Specimens.  a»e  enabled  to  oBer  >* 
selection  of  Obj^ts  of  Interval^ 

y/uAed 

f.ler'«  SroOk  . 


OF   MICROSCOPICAL  STUDY. 

W.   WATSON    &    SONS,  313,   HIGH  HOLHORN, 

TWO  DOORS  FROM  CHANCERY  LANE.  ESTAHLISHED  |S 


/«!/  ni'lii/ien 
(to  iNCLfDE  Mr.'  \Vhef.i 

NEW  CLASSIFIED  L/ST  OF 

FOR  THE  MICROSCOPE  ^ 

lUuslraltd  CafaUi^ts  of  tiilur  »(' tke  akKi fi>rvi'-^'-  \ 
any  part  cf  the  World  ort  n/Ww*/""  "  2 


13  GOLD 
MEDALS. 


The  "OTTO" 

CONSUMPTION  of  GAS  guaranteed  to 
be  25  to  75  Vo  less  than  ANT  other 
Qas  Engine  per  brake  horse-power. 

CROSSLEY  S  PATENT  TWIN  ENGINES— 

Impulse  every  Revolution. 
1  he  steadiest  running  Gas  Engine  yet  made. 
CROSSLEV'S  PATENT  SELF-STARTER— 

-  ■  The  Safest,  Simplest,  and  Best. 

CROSSI:EY  S  NEW  VERTICAL  ENGINES— 

Requiring  little  Ground  Space. 

CROSSLET  BROS.,  Limited,  Manchester. 

ondon  :  24.  Poultry,  E.C.    Glasgow  :  58,  Union  Street. 
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GAS  Engine. 

OVER  15,000  Oi 


Pnnicd  by  R.  Clav.  Sok*.  amd  Tavloi  at  7  aod  8,  Bread  Street  ilill,  Queeo  Vcloria  Slwt. 

MACMIU.AM  AMU  Co..  M  th«  0«e«.  19  Aod  30,  DcdfoRl  Stiwt,  Covwl  CaHc«}-Ti 


A   WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

"  To  the  toll  J  ground 
Of  NiUurt  Irutis  the  mind  whiik  tuiids  for  <y<."— iW'yRDSWORlH 


No.  789,  Vol.  31] 


THURSDAY,  DECEMBER  u,  1884 


[Price  Sixpence 


KtpumA  u  •  Nein^per  at  the  General  Pot.t  OiTicc] 


[All  RighU  are  Reaerved 


IMATEUR  PHOTOGRAPHY. 


A  WINTER  AMUSEMENT. 


^tlK  tatrodactioD  of  Dry  I'Utc^,  Ph  ("^raiihy  can  be  pracltKti  In 
Winter  a*  well  as  in  ^uiiinici 
BOWS  BrttAnnta  Dry  llatas  ore  tb«  Beat  »nd 
Lioiv-s  riiotograpbio  Oatflta.  The  Z<argeat  and  Beat 

'   •  -  I    ni»l.  Artist,  F!ii  yliit.  Military  M.\i',  .iliJ  il.'icr-. 

■pecUl  Ontfttn  for  Beginners.   Trice  for  Complete  Set, 

(.  -1  (.       ;  M,.,..,-  ;. 
KABXOWB  Acailamy  Camera. 
KAJUOWS  BKlolatnro  Camera. 
KAXZOIPS  Seslstorcd  Waatalng  Apparatua. 
■ABIOITS  BeetlUnear  and  Portrait  I.enaoa, 
■ABXOW'S  Beady  Senaltised  Paper. 
IKABXOITS  Instantaneona  Shuttera. 

'KABIOITS  BnlarRing  Ap'^arataa  and  Magic  X<antern 
auURIOITB  Best  French  Mounta. 

|IABIOB'8  BeIf-Ad)uBtlnK  RolUnR  Preaa  .ind  Bumlaber. 
IT'S  Pr.ictlcal  Qolde  to  Photography-    A  New 

U'.if  V.  K'^'"'--;    It.i:  A  \<l  la^tr.ll.Ii'.|il^  Ijf  L'.-Lfi.ili,;  air'  I'l-t  ,  a .14; 

l'.'i'l'.irr>|<liy  fi.  Irrc. 

X>«aaona  In  Vhotography  to  Pnrchaaera.  -Marlon  and 

•  »    .  't^.  tr-;  .1  <  "ial l--r ■«■  ri  ^  ■!!    ■^(•t.ir---,  t      ^'Ai  l.cavjiji. 

j._UnR  from  Amateur*'  Nesatlvea.  EnlarRiriK. 
notographa  Moon  ted.  Arranged,  dc  Bound  IntoVolomea. 
tbemicala,  Mottnta,  Albnmai  Scrap  Boolca. 

IMCED  LISTS  S/:.\  r  FKFF.  (>.V  A  li' LICATIOX. 


LRION  &  Co..  22  &  23,  Soho  Square,  Londoc. 

SHOW  ROO.M— <;KUUM'  1  l.  'OK. 


Jl'ST  PUBLISHED.  THIRD  EDITION. 

HOW  TO  USE  OUR  EYES 

\N  U 

HOW  TO  PRESERVE  THEM 
FROM   INFANCY  TO   OLD  AGE, 

SPECIAL  INFORMATIOn'aBOUT SPECTACLES. 

BY  JOHN  BROWNING. 

F.R.A.S..  K.R..M.S  ,  &c. 
H  I  I  II  FIFTY-FOUR  ILLUSTRATIONS. 
PRICK  It.   CLOl  H  IS. 


CHATTO  &  WINDUS. 

I'ICCAUILLY,    LONDON,  W., 
AND  ALL  BOOKSELLERS. 


SENT  FRKE  fuk  jj.  3d.  or  u.  td.  ut  riit       I  HOR, 
63,    STRAND,    LONDON.  W.C. 


METEOROLOGICAL  INSTRUMENTS. 


CHESTS 

Of 

PLATE 

AND 

'^^  "LERY 


.KAC'i 


y  Google 


It 


[Pa.  II,  iSSj 


CITV  AND  GUILDS  OF  LONDON 
INSTITUTE 

C»\-t»a  txrrlcl   I  .s  I  Mil'lTlnK  ««• 


LiVIHG  SPECIMENS  FOR  THE  MICROSCOPE 

n<H.DUt.li.M.a«*f4.Jaiik*rUlltUtl  tXHIiHl''  ^  i. 


KOYAt.  INSTITUTION  OF  GREAT 
BRITAIN. 


ST.  THOMAS'S  HOSPITAU 
MEDICAL  SCHOOL. 


■  ,11.;..  'I-  - 

8|M<4ni«a  T«lM,  One  SblUiig.  ^Mt  ftce. 


1,1  f 


SCIENCE  AND  ART  DEPARTMES! 


..ni'.'lM  '-K^N)  f*  im  r-it   lM-!    t    '■  I' 

t,Ml  1  J  V  1  ll'X''  «M-  ,tl'l'  «k  «l  I  -  t         n      HIM.  .i 

>i» '  ■'  *i  -n;--. 

THOMAS  J.  DOWNINO. 


PROKICSSOR  OF  PHYSICAL  SCIENCE, 


LANTBKN  RtAinNQS. 

,  ..'        I  ,  '  ... ,.  ^  , 

•I  1  .      .        .  ,,  , 

.1.     I.r    ,  W,.       I..  (  (  . 

I   I-  N.    1    ,^:f  ,.    1.  . 

I'  -I"  «.*»    (       I..-  I 


SCIKNCE  LKCTU!-:!-    I'lAGRAMS  pre 


NAUTICAL  ALM/tNACft  ■Far  8ALK  a 


FOSSILS.  ~  A    Uixe  quaniiiv    from  the 


INTERNATIONAL  HIlAtTll  bXIIIDITION 

A  I'tlVa:  MEDAL  AWABDlD  TO 

THOMAS  D.  UiL^ELL 
;s.  MAW.M  I  •. 1 1:1  ]  I .  I  iM"iV,  1.1  „ 
tmt  0>iilil<>»l  CiiIHi-Uoii.  lot  ScirrM  Ttwlilnr 


NBW  MICROSCOPIC  SLIDES 

■<  -I  1-  I  ( I* 

l.|iU\IU>   UAfc.d.  i|^  'ui    .1.  '-II41!. 
(4.*-,.  I-  I,  |.i%,.t        fct.i...,.  *Vt" 

I'C  .  tU  ^^.tfc*.  f  *  I.  «•  I"        t>  •!  Hi 

lilt    ..,1.  4t*l  ;•  t.--.  «  A'* 

"V*'      *  |'H(»fJT.—  ' ••••>'  f     I'  l>1.tftt#««  ^^l-*** 

I  l-     .  1-4  .    

SKBLETON   OF    FROQ~  nicMl! 

K  WAIM.  Wit  T  ll^iklbUnU'L^ 

C.  D.  AHRENS 

PRiuM  vvukki:k  anu  I'Hacticai  :sr:a» 
,V'. i.t>«tli  MittKr  Lo>r":-^ 


^  great"  boom  to"  iMATl««i 

TIIK  niOTOaRAPHIC  ARTHTSftOllU 

.,<  trill  II  liHiil  -»  «,■!'<«»- >>i 

II       ...^iLi-.u  «tMlMI 

•INJIHII     ml  HI,1.    ..I  lll|->      tviuit  VBfJV 

N..t*  ...  l|.-    I  I*  ,      I      11/  ,«.ilMMI»sN<«M^ 

SCIKNTIFIC  ART. 


M 


llli^:.!!!™":?!*' 

-I  w 

i  .1  I     A4tl4T.  :■ 
I'.. |. Willi,  W. 


ICROSCOPIC  OBJECTS 


PATRBSON  a  COOPER 

mill  r-LUAiv.  1 1 MinN.  i.""- 

Eltctm  LleM  a(Kl  Vamtr  ac4  Tttophnt  *M 

N".  I|..|«.  |J(I,.  k--*jL^%^        bM  II 

riit.k^ix  A  (til in  V  U|  it.  i^*«iwi'*dMiA>rl««^^ 

•-  '  •  I.  »i.  €»M3i  %wtin*i  *'^i^*- 

u 


«a;;c 


I   ,  W 


J. 

"  M. 


I  «««...  i  U.II.  M»rirui.. 


Dec,  II,  i8»4j 
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WESLEY    COLLEGE,  SHEFFIELD. 

{AFFILIATED  TO  THE  LONDON  UNIVERSITY,  1844.) 

Governor  and  Chaplain    Rev.  W.  H.  DALLINGER,  LL.D.,  F.R.S.,  &c.,  &c. 

Head  Master      ...      H.  M.  SHERA,  Esq.,  M.A..  LL.D. 
Second  Master       ...       C.  J.  SCOTT,  Esq.,  M.  A.,  Scholar  and  Prizenun  (Camb.). 
FtR.sT  Mathematical  Master    THOS.  HUGH  MILLER.  Esq.,  B.A.  (Wrajigler)  Camb. 

And  TWENTY  ASSISTANT  Af ASTERS  and  PROFESSORS. 
In  uUition  to  Clasiical,  Mathematical,  Eneli^h,  and  Commercul  Subjects,  BIOLOGY,  PHYSICS,  and  CHEMISTRY,  the 
M-Mlern  Laa^gei  of  Europe,  Hebrew  and  Syriac,  Vocal  and  Instnimental  Music,  and  Drawing  are  tauf^ht  bjr  Accomplisjcd 

Professors. 

The  Rev.  W.  H.  DALLINGER,  F.R.S.,  h.as  undertaken  the  PROFESSORSHIP  of  NATURAL  SCIENCE:  and  gires 
Weekly  Lectures  and  Class  Instruction  in  PRACTICAL  ZOOLOGY,  BOTANY,  &c. 
CHEMISTRY  i<i  taught  by  R.  W.  LANCA.STER,  Esq..  B.A.  (i«t  Class  Nat.  Science),  Christ  Church,  Oxford  ;  and  a  Course 
of  LF.CTl'RES  on  PHYSICS  i*  <lelivcre<l  each  Tcrro  by  A.  H.  ALLEN,  Esq.,  F.C.S.    SCHOLARSHIPS  are  AWARDED, 

worth,  in  the  agt;ret^te,  300/.  a  year. 
The  lUNIOR  SCHOOL  i«  in  excellent  efficiency.     Permanent  Staff,  T.  S.  COX,  F^Q.,  B..\.  (London),  and  three  other 
TRAI.VED  MaMen.     CHEMISTRY,  R.  W.  LANCASTER,  Eiq..  B.A.    (Oxon)  ;   MUSIC  and   SINGING,   E.  H. 

.MIDDLETON.  Esq.,  Bac.  Mus.  (Caml..) 

PROSPECTUSES  may  be  oblaintd  hv  Appiicatton  to  the  GOVERNOR  or  HEAD  MASTER. 
THE  .SPRING  TERM  WILL  COMMENCE  ON  TUESDAY.  JANUARY  13. 


HOLLOWAYS  PILLS 


THIS 
MEDICINE 


I  a  C«t*in  Core  for  aU  StMrdar*  oi  tlic  LIV£K.  STOMACH 
JD  BOWCLB.     A  Orcai  PURIFIEA  of  the  BLOOD;  a 
'&w»rfBl  InTig3r»tor  of  tte  Svitem,  is  {asesof  WEAKNESS 
D&BIUTT,  and  U  DCt  iaalltd  in  Female  Complaists. 


MINERALOGY  AND  GEOLOGY. 

lull  rtcev.  tJ  from  Japan, 

SOME  >tACI<ITlt.T.VT  SPECIMENS  of  STIUNITE,  wngl*  Cryttals 
10  inrhei  and  ii  inc>>e>  tnxvf  '.  al«o  Cfn>aM  from  S  incb«  to  34  iochu  in  lite. 
Tkt  Mifut  Ixnt  ntw  iintJ.ne  /tinker  etntienmtmU  majt  ft  lx^€<Ud. 
AUi  SINOI.F  CRVJTALS,  »»m3  SMALL  r.ROl'PS  of  the  NEWLV 
rOCND  HhRfERITF.  frrxm  MAINE,  U.S.A..  SHERRV-COLOUREO 
TOPA/F.-S.  .SIHERIa  EMKRALU  nri  MATRIX,  fine  .MANGANITES, 
r..*Li:NAS,  CALVBITE.-i.  KON^BERO  SILVERS,  and  very  Unte 
CrwaUof  KEILHANirt. 

h  Lari*  Scrica  <:.  KOCKS.  alto  MICRnsCX>PIC  SECTIONS  of  iba 
*amc. 

i.iib  rm  A^tcMtwm         I'ammtn,  Otiteb,  and  Hammer  Strep*. 

PRIVATE  LESSONS  AND  EVENING  CLASSES. 
DLOWPIPE  CASES  AND  APPARATUS.       Caulogue*  fr««. 

SAMUEL  HENSON, 

277,  STRAND,  LONDON, 

  Oppotite  Norfolk  Street. 

SILVER   MEDAL  AWARDED 

To  JAMES  R.  GREGORY  for  I 
EDUCATIONAL  COLLECTIONS  OF  GEOLOGY  AND 
MINERALOGY 

Bt  the  latemationa]  Healih  and  Edacation  Eihibition,  i3B«. 
Ucdak alta  Aswded  u  1861,  tE<>7.  ■  ?79.  Juid  iSSj  io  Lood-ja,  Pari*,  Sydney, 

ud  l..oadoD. 
Sffxialitf  :— 

GEOLOGICAL  AND  MINERALOtilCAL  COLLECTIONS 
For  MaieufiM,  Cull<s«*.  Sth^jU,  Lecture*.  Studenti,  Ac 
aU'ococi  aari  Lt»n  onappricaiinn  10— 

JAMES   R.  GREGORY, 

ntOLOOIST  ASP  MlSEHALOGKT, 

88,  Charlotte  Street,  Fitzroy  Square,  W, 

E«tabli<hed  1S58. 

BEST    BLACK    INK  KNOWN. 

DRAPER'S  INK  (DICHROIC). 

DIFFERINr,  FROM  ANYTHING  ELSE  EVER  PRODUCED, 
'nucg  become*  a  pteasuieahco  lhi«  Ink  it  uaed.    It  ha«  been  adopted 
I  lH(  pnacipal  Banu,  Public  utBcet.and  Railway  ComiAOMi  througnotit 

Ireland 

t  <rntci  almaitiB«tainily  Foil  Black.  1  Flows  eatily  from  the  Pea. 

ao<  c-irrode  Steel  Pent.  I  llluttin|(-pap<r  may  be  applied  at  the 

I cJeanlf  tout*. and  nuc  liable tn  Bint.  |     roonient  of  wntioK. 
Cia  be  oixained  in  L<>odon,  ihrvuth  Mesw*.  Bakclay  ft  Soxt,  Faxrinc. 
*i  Street  :  W.  EtiWAitx,  Old  Change  :  F.  Niiw«»«»  ft  Somi,  Newratc 
met :  j  AvsTtn  tt  Co..  Duke  Strref,  Liverpool ;  and  to  be  had  oT  al 
Stationers. 

BEWLEY  ft  DVAPER  (Limited),  Dublin. 


G.    CALVER    has    received  HIGHEST 

AWARD  for  "  E»tellente  and  Improve  menu"  in  Reflecting  TcJeiCOpei 
exhilMted  al  the  ImcmalionaJ  Einibitioa,  I «odon.  —  DcicnptiTc  Cau- 
lognet,  twelve  tLtmp!), 

C.  CALVKR,  F.R.A.S.,  Wdford,  Oielmtfwrl. 

AMATEUR 
PHOTOGRAPHY. 

AMAl-EURS  SUPPLIED 

WITH  ALL 

NECE.SSARV  APPARATUS- 
DRY  FLATES,  CHEMICALS,  &c 

InstnulioHS  Citim. 

GEOROi::    HOUaHTON~&  SON, 

89,   IIlOH  II0I.BORN,  Lo.NDON,  W.C. 

^|J^t  rubli>(ieil,  each  P^>4t  Krrc  frjr  One  Stamp.     FLrtirteenlh  Year  of 
PublicJIlDO. 

NATURAL  HISTORY  AND  SCIENTIFIC 

HOOK  LIRCUI.AR.  No  63.  Crtolosy,  jlilioeralogjr,  Miniiu.  and 
I'aliOjntoloK)'-  Alto  Catalogue  of  Scientific  Publication*  of  the  C'niteil 
States  Ooveniment.  Oo  Sale  by  WILLIAM  WESLEY,  j8,  Eaea 
Street.  Strand.  IxmJon.  

H.  &  E.  J.  DALE, 

MANUFACTURING  OPTICIANS 
AND  ELECTRICIANS. 

PATENT  MULTIPLEX  CAMERA  to  cany 
13  Dry  Plate*. 
A  PcRTBcT  ArrAKATi's  rot  Toi-aisT* 
(Clieaper  and  better  than  Double  Backs). 

IHiutTMttii  Cimlar  Put  Frt*. 

Complete  Photographic  Set*  of  Hizh  Quality, 
with  Multiplex  Camera,  from  jx. 
Illiutraled  Caulogtie,  4  Stamps.  Electric 
Calalogae  (100  pogctX  4  Stamp*. 

a6,  Ludgate  Hill,  London,  E.C. 


rtii4  MtJat.  Caltutta. 


64,    CORN  HILL. 
PERILS  ABOUND  ON   EVERY  SIDE  I 

■I  HE 

Railway  Passengers'  Assurance  Company 

INSURES  AGAINST 
ACCIDENTS  OF  ALL  KINDS— ON  LANU  WATER. 

AND  HAS 

THE  IJVRGEST  INVESTED  CAPITAL, 
1HE  LARGEST  INCOME, 

ASO  I-AVS  VIAILV 

THE  LARGEST  AMuUNT  <jF  COMPENSATION 
Of  any  AcadeMal  Atturancc  Cuopany. 

Chairnian-MAkVIE  M.  FARQUHAR,  Esj. 
Apply  to  the  Clerki  at  the  Railway  Staitont,  the  Local  Acenia,  or 
WtsT-E-.u  < lrri<;« : — R.  Gra.vu  Iiotbi  IU'ii.di  n r.«.  Chapifg  Citr?5 
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j  the  popular  exposition  of  public  and  private  hygiene,  and 
!  the  reports  of  conferences  and  lectures.   A  libnry  wa« 

brnii^'lit  together  of  sanitarv'  ar.  l  f  liir.-ittonal  works— 
about  five  thousand  in  number.  Although  far  fixMn 
complete,  it  was  in  nmf  departments,  especially  in 

those  relitinpf  to  civic,  official,  ami  foreign  sanitation, 
more  extensive  than  any  that  had  yet  been  collected. 
Of  this  an  excellent  printed  r.i'alogue  was  prepared, 
\*hich  is  of  itself  a  useful  book  of  reference.  Besides 
this,  and  perhaps  far  more  important,  was  the  crea- 
tion of  two  !>calth  laboratories,  under  the  direction 
of  Profs.  Corfield  and  Cheyne.  Hy  special  application 
-!»ny  be  in  store  for  the  future,  very  little  of  what  was  .  to  the  French  Government  a  full  exhibit  was  also  ob- 
iTomised  of  solid  or  snciuiii'  result  has  thus  far  been  !  tained,  illustrating  the  nature  of  the  work  and  shonrinp 
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HEALTH  LABORATORIIS  AS  TllF  RESULT 
OF  THE  HEALTH  EXHHUTroX 

MEN  of  science  have  thus  far  regarded  the  South 
Kensington  ExtuMtions  of  the  last  two  years  with 

trs  hmcpTt'l  irttercst,  if  not  with  smiic  sii-.picioi-i.  There 
va*  been  throughout  some  show  of  scientific  intent  and 
•nach  pfomise  of  serious  result.  Needless  to  say,  how- 
ever, that  in  regard  to  the  Fisheries  Exhihition,  whntcvpr 


iefinilcly  realised.    That  Exhibition  achieved  a  certain 
success  in  technical  interest  and  much  was  hoped  in 
rinanrial  result,  but  there  has  been  a  remarkable  reticence 
in  respect  to  the  surplus  obtained  and  its  proposed  dis- 
[.oial.  LUile,  if  anything,  has  been  announced  in  reply 
ii<  the  urgent  requests  that  have  been  put  forward  for 
mfonnatioQ  on  this  subject  as  (o  the  promotion  of  new 
knowledge  whidi  should  aid  the  protection  of  the  harvest 
nf  the  sea,  01  lietp  Vi  give  u-  iiifomiition,  of  which  we 
^t.ind  sadi)  in  need,  as  to  the  best  means  of  favouring  the 
grawth  and  hindering  the  destniction  of  the  marine  staple 
I'f  l'<).)d.    .^.1  f-,;  the  ^T.lri^(.■  Hiclo;;iral  As^socintinn,  which 
11  1?  been  sumed  by  voluntary  effort,  has  not  received  any 
tisc  of  or  share  in  the  latfe  sum  of  money  which  must 
imv  bf  -t.iiidinrr  to  the  crrdit  of  the  Fi-^heric;'  Council, 
rii  ii  butiy  .lie  ja  the  b;ippy  ii^sitii  >n  of  lnvuig  a  continuing 
cceiptaslessorsofthebuildin-.  lu^t  vacated  by  thelnter- 
Mtional  Healtli  Exhibition  ;  they  will  receive  a  handsome 
um  for  the  next  two  years  at  least,  and  probably  also  in  the 
ur.-ceding  ycar<,  from  the  Exhibitions  already  planned 
Jid  ia  coarse  of  arrangement.    They  have  a  future 
«<«>r«them  rich  in  golden  promise,  and  it  Is  much  tolse 
that  they  will  not  be  unmindful  of  the  new  Marine 
ssocatioa   The  Council  of  the  International  Health 
ixhibilion  have  been  more  pr.>!T\[it  in  declaring  the 
iults  of   their  work  .ind  in  anno\ir,tin<,'  sonic  of  its 
ubabie  issues.    Of  this  Exhibition  also  it  was  said, 
Ule  its  doors  were  open,  that  the  element  of  disfday  and 
P'lhfir  .ittraction  appeared  to  he  much  innre  |)roniinent 
^»  difl  the  scientific  and  solid  objects  which  the  great 
dy  of  bas^  chemists,  sanitarians,  and  engineers  were 
fnnnon<^  to  .T^i'^ist  bv  their  work  on  the  General  Com- 
ttoes  and  on  the  juries.    It  will  be  found,  however,  b> 
!  vtatcment  which  Mr.  Ernest  Hart  makes  in  another 
umn  of  the  work  done  and  the  results  achieved,  that, 
liou^h  the  serious  side  of  the  Exhibition  was  much 
5  a  subject  of  comment  than  its  more  entertaining  fea- 
cs,  the  Council  have  steadily  held  the  former  in  >new 
larettkeTy  still  to  do  so  in  the  proposed  disposal  of 
surplus  iti  pr^nuoiM)^  solid  objecis  of  iiaiional  iin- 
lance.  In  this  Exhibition  for  the  first  time  the  Council 
nt  outside  the  ordinary  routine  of  exhibits  obtained 

ITI  commc-rci.il  or  =i;ccii!."iti\ c  sourrfs,  and  at  their  oun 
t  brought  together  and  created  departments  of  which 
object  tns  purdy  educational.  Thus  on  the  sanitary 
I  unfiUlitary  bouses  there  appear?  to  have  been  cv- 
id«d  neaily  1000/.,  and  probably  much  more  than  that 
the  Ktemture  of  the  Eiitibttion,  inchiding  a  oonnder- 
0  series  of  hnnd-hooks  by  skilled  persoBs,  devoted  to 
Vm~  XXXI.— No, 


the  instruments  employed  by  M.  Pasteur  and  M.  Mique 
in  their  respective  institutes.    It  is  well  known  that 

laboratories  of  this  kind  are  especially  important  for  the 
scientific  study  of  the  bacteriological  problems  which 
have  to  be  worked  out,  and  which  form  the  basis  of  the 
most  important  public  healtfi  rcsr  irt  hcs  of  the  present 
day.  The  scheme  which  was  presented  to  the  Council  in 
the  early  days  of  its  work  for  the  formation  of  these 

l.lhor  itoric^  rontr-mpl.~itf'd  the  creation  of  temporary 
laboratories,  which  should  be  put  in  working  order  and 
should  demonstrate  the  nattire  of  the  work  carried  on  in 
sufh  laboratories,  and  its  close  and  immediate  ronnection 
witii  the  interests  of  the  heaUh  of  man,  and  with  in\  eiltga- 
tions  of  high  coinmercia!  value  to  every  department  of  agri- 
culture, and  with  the  study  of  the  costly  epizooil(:^  u  hich 
affect  the  prosperity  of  the  grazing  interest  and  mtlueace  of 
the  food«sapply  of  the  nation.  These  laboratories  have  been 
in  every  sense  successful.  We  have  already  noticed  with 
satisfaction  the  paragraph  in  the  report  which  the  Council 
presented  on  the  closing  day  of  the  Exhibition,  in  which 
they  referred  to  a  proposition  that  had  been  laid  before 
them  for  establishing  these  health  laboratories  on  a  perma- 
nent tootirv^asthc  best  possible  app!ir,u:on  of  the  -urplus. 
The  amount  of  thai  surplus  has  not  yet  been  determined, 
and  it  is  premature  to  speculate  upon  it   There  ts  reason 

to  fear  that  it  will  he  much  less  than  ha^  been  pi;))licly 
rumoured.  We  have  seen  it  anticipated  in  print  that  it 
will  amount  to  neariy  ytpoot.  On  the  other  hand,  we 
ha\  c  it  on  pjood  authority  that  it  is  not  likely  to  evrecd 
half  that  sum.  However  this  may  be,  it  is  satisfactory 
that  the  address,  of  which  we  print  a  part,  and  wbkh 
has  a  semi-offic'.i!  value,  coming  from  .i  member  of  the 
I'.xecutive  Council,  with  the  Chairman  of  the  Council 
prcsidinj^;,  adverts  to  this  application  of  the  surj)] us  almost 
as  though  it  were  a  settled  matter.  Mr.  I  rnest  Hart 
may  of  course  speak  with  some  excessive  hope,  in.isinuch 
as  it  is  known  that  the  first  establishment  of  these  labora- 
tories was  due  to  his  efforts,  and  they  were  formed  upon 
the  scheme  which  he  drew  up  for  the  purpose.  The  pro- 
position for  making  them  permanent  proceeds  comes  also 
from  him^  and  no  doubt  he  has  a  paternal  hopefulness 
which  may  be  excesave.  There  is,  however,  evident 
reason  for  accepting  tliis  most  desirable  appli<  ation  of 
the  funds  as  the  most  probable  issue,  seeing  that  the 
Duke  of  Bnddngham  so  heartily  indorsed  it  in  his  speech 
at  the  Society  of  Arts  at  the  close  of  the  address,  and 
that  Sir  Frederick  Abel,  also  a  member  of  the  Exhibition 
Conndlp  and  not  likdy  to  qieak  with  other  than  official 
caution,  stated  that  Mr.  Hart's  scheme  had  now  obtained. 
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wc«l:<  in  thr.\l|iin^  ,iiii1«iilt-A'tii"riliitnr|<.«*f  r.nr-i|iti  lur 
•rK»^,THnn  '  Tli^  «  ti1rf  |iirl.i .  t.i  h  im  Irt  Ihf  |j«tc 
«nil  fitvy  ttf  itic  ifiilrY'.iltnl-  l'i:rtttitv!  tr*  iSctinr  iW 
nM.iiilT.-.*  Mfitm  litiri  uitn.    llf         n.ilnfjill)  mt;!  ImW« 

«i(  "  fi«rei5T»M » *  «(  •l'.tic«nl  iiftt  .iliiifrt  in  ikr 

•  «inr  pifudLt.  Wkitrrer  mij'  I-*  the  "f  tlic  tifftllwT 
■It  t/hcr  i.^-)T^li(tnru  tnrianfctiil  h.  trivfUtn;;  i.f  Oil-  ItLftil, 
»h»»«*  t  .njf'"*-'  «f  ^aUk  Mtuuft  •iKm-il  in  «tiiukri):  tticiii. 
td*«  itfur  tWw         *|»eci3]  fnklUocL   Thr  1cui4mu 


<Wn«iii  .tUn  vucfcodvliut  ie  an  cnttrdt  ^vnrvm 
THr  ,\(iit:r:r.tn4  wm  t.iIeriMi  ^oett%Ai  H»t  b« 
liitiii#  t.t  "ilo"  »iT'ipf.  &ml  tlicy  "<ln'"ii.  n  tktr » 
liiivni-oIiW  fn%htr»H,  -  U'lirn^i  »nil  plutire  m  <iArf 
iin  ih*  «,i»f  prnritlri  Tlwil  lleRCfUAlkl^ 
ilt-<ii#  iiiir  •iwn  rnimtrtTTic*.  .irid  iuuitn*(ve.  I' 
iiiu-i  I  tniic*fc  ihxi,  artrwijing  iw  wr  (Aneraw. » 
Hbi^itiii  -A  tUe-v  iki  Rill  brar  itc  1:7V 
^Oi-r  of  riijiMHKnl  c-*|Mrt.itly  tli«  nuU  panin.  ^ 
I*  ■onuhiiii;  ^|iii;in'ntU*  «..inl)tiK  Tlitt' kiif  « 
l»4»nrr*  1^  t""''f^*i>"i  hcliinil  then,  urd  iki  vx^  ^ 
Mi^ii*Miiir-.|  i.tnn>'«  In*  •jh'farirmli  nl«C  ^* 
tliM>  luttil,  Mf  <*inr>r,  •(turttril  ibcric  ><kc> 
HUH*  *il  I  111*  ««i'itnni'nt  iif  .\L;«il<<  ({imt>fC  i^** 
I  iittictk.  Aliujw)(;«t  ibr^  i4ltrrt  nn  (hmc 
I  *Krit  *uU  Titi.ff.'um  Ml  liaflc^nr  tnwd-ati  n 
£ici|HB»ll)  m  ill-ii»«j:vic^J  rtvnr^l  (;)rb',(>^^lI"' 
ti'f'vt  III  jin  r\lriil  iinVtiii'An  tii,.«nil  c^t r  t'<  i^U^ 
iible  hi,  lIn'iT  full'i*j-*iiiiiiinitipn  »iin  hr.t  >»^r* 
;<t*(i^  lltfiitM'lvv*  uniji'r  ilii'  «*tn<  (tmhiMti,  !*• 
J  ■iill  Ltr^i  ruiikiitiit  TrMi'iTi^mj)  {nitrnFttL;/^ 
I  111  till-  5.IIIIC  Mk-ii .  Ami  i«itK'  )hi4  M 
Hite*  «iLftio4  iiCNt  I"  .»  Nrw  Kn(;l*T"l  A'*  * 
nifc,  «iiil  <t\'«^liT  »i.t  ihr  Iflitrr  »B.nJ  nal  intokpi^* 
j»lM  rti--ii»c"*.  llf  T  l"i(trn1y-lwk,  mth  thinwi'^ 
ttiaiVl  )ii*l  (-nil  1  'V,~ 

u>ni.lt       |ii'fli*|»-  Ml?  ATf  TirrjtiihreJ>  tniiw.'**'**, 
<iUh  t-iitir.il.    riic  )iiir*u:i  irf  ^^iriie  Vw^^*** 
IL^iiifi  'hulu-  *'n  I'm  it.iiet*  nil^i  1  r-j'^*** 
I  timi|i|tnn>of  ^(T)iMw-tis  v^luiL  Ifpifiit- 
I  H  cnn  liiitiSlv  In:  ivrmcl  "rrlaxaiwo.'  ' 
"•luift.-  ivniMitK-'    Uiti  if  ilic  wiiik  lie  - 

i^icn    ihr   itftr    tlicn^  >««ded,  Uiib  *"  ^ 

cniiinmnL 

'•i  tlw  lir«lm  of  iSu  ln-ccMi#i  la  ihf 

ntt  fKiTi|i^  tliMntrhe*  mill  *wU«itie*  3«J 

tlie  m>)tinrv  of  iliMr  .i^jj^  wlili  Imiterfw*'^  '  . 

l-tiiiMiimn  .mcumiiumi]  %m]y  ii>  hit  t«» 
I  ilc-cbiuM^.  Irjift^rtly  fAiiii;i.  I^*  «»flIUi  ard  i**^* 
I  !•  Mi.in  vtliMjo    Uiih  ilu"  "*  yiiJ.t^_^ 

Mi.m(u|,  11  .lili.liixlSi  Mt.W.  F.  K*iV»  »r»*t!  i»« 
j  ycir*  .i;;n.  aiiiI  wliitli  tMiiM«ik  ilninit  etiitt-'. 
I  Ac^riirti':!!!*  wiitMiiii  hjcuict,  tlieif  h»» 

I no  win  I:  in  tlic  KngtiiJi  luiijai^je  ttut  eoaIi««P^*^ 
r;iin|(eirt  i.ih*itii»y<*|t<i  IWllifcli  '  l/fi«t'fl«' 
rnpCnrM  ttlltiinii  ilip  irMiibV«i»ui*  ccwiC""-*  ' 

Iimtrd  riilltfjiliML    TllCt^  lhneU*tt  will  til'** 
Int  hli  uii;  4iiii|ilti>il   tV   ikfii  IWK V.  jaJ  • 
••it.tf,ictia.i  in^niKT.     Thf  ittilior  Wi»  iOff^ 
•I'tmi  «il         »iun      llr  (l>nim»  Soii*»n6«*''  ^ 
j  t.  lt.ili»^iip,  ilrvi-nlicv   t'^  »tic  laott  pwt  ^ 
f  ;»titri;  tlmtn  ^fwric^  itul  ntciii  !■  KtufTT'^ 
Mnn^   •ICMrilvti;:   t|iiH«  iliai  luvt 
'  **  I  iiriii**,"  l«i  «iitl  fiwm  |wn    iW  ' 
I  'n  iriin  lirriiiitrnc  d>i!y  rrfcur  Jiffiw''  ' 
I  lli.lili  tlii-rf  i»  tfi'iilcnrc  of  a  lutlf  I"" 
in  ilic  tf»?    th<  (lnt:r.)itians>r;«-i-  ■ 
(VtTc  u  mI«-jii  a  noxuct  oi  ihr  '. 
(••Irrjbly  <r^iiniift  |;eii-^r.tr*liiC3^ 
bmiiin,  Shi  rhe  »  •  1 
book  VMitiM  be  '  ''Aij 


Dtc.  ii»i884] 


l^ATURE 


123 


popular  niaiter,  recalling  to  their  minds  some  of  the 
icen«5  in  connection  wUh  their  own  captures,  or  serving 
as  a  stimulant  for  future  expeditions.    But  after  all  it  is 
the  phUs  that  will  be  most  frequently  consuItL.l  Of 
these  there  are  seventy-seven,  mostly  Ciowded  with  t.^un 
and  including  a  few  of  transformations.     Witliout  the 
necent  adaptation  of  chromo-lithography,  in  a  superior 
S>mi,  to  natur.il  history  subjects,  the  publication  of  such 
)  «-ork  as  this  (at  the  price}  would  have  been  impossible, 
rtie  author  estimates  that  there  are  more  than  800 
:  res  on  these  plates.    It  is  iin[K>ssiblc  here  to  rriticibc 
hem  irrialim.    Those  subjects  that  appear  the  most  dif- 
oilt  are  often  the  best  '(perhaps  more  detail  in  the  way 
f"  stones"  was  used  on  them),  and  we  are  much  pleaded 
ith  the  HtsptriiUty  which,  easy  as  they  may  look  at 
rsc  ^ht,  must  prove  wrf  troublesome  of  application. 

Ik-  "  niur'i am!  "Copf.i  r;"    !  warnidu-)  are  fair,  but 
»;urally  fail  in  ctiect  where  niciallic  colours  are  neces- 
vr>-.   The  worst,  to  our  mind,  are  those  of  the  Satyridtr 
1  which  our  "  meadow-brown  "  is  a  fainil' ir  fvuaplc/, 
id  yet  ihcy  U^ok  the  easiest  ;  »e  liiink  here  Lhcre  is 
■  idence  of  tr)'ing  to  make  too  many  spedes,  with  var)- 
ig  shades  of  piaclkaiiy  the  same  colour,  accoaunodate 
•emaeh-es  to  one  ** stone."   The  size  is  rather  too  large 
r  .1  book  10  be  U5«l  as  a  tra\  elling  companion,  but  we 
link  it  is  rjtlier  tniendcd  for  home  study.   Paper  and 
pe  are  \  ery  ^rmxl  (the  former  almost  unnecessarily  so). 
««  is  If-:  much  to  find  fault  with  in  the  way  of  un- 
nccied  crrorsi.    This  is  satisfactor}-,  because  careless 
nwrtten  is  the  cr)  mg  e\-il  of  the  present  day,  eren  in 
•  rLiiminjj  a  much  higher  scientific  posr.ion  thin 
'  thjA,  and  often  shows  up  the  amount  of  know- 
:e  possessed  by  writers  of  the  authors  and  works 
■  (j::ofc     ['.lit  'C(  h  glariri^;  errors  as  the  following 
sld  not  ha\e  escaped  correction  :— Page  47,  **  lllus. 
i.'  for   iniger's  Mag." :  pi  61  fand  el«<«  here),  <*  Wcin  " 
"Wien-;    p.  153.  "  .Sern.ann's"  for  "  Silliman's" : 
o,  '•  Thumberg  "  f<  ir  **  Tijunberg  "  :  ur.d,a$a  crowning 
P-  379»  **Aumcr  Kungen^lbr  **  Anmerkungen." 
v'.'rci-.  of  sDHie  of  the  recert  aid't'  jr.s  fr-.-n  Ccntr  i; 
.       author  uses  indiicnni,n;i:i-ly     .::k:;;i;i' >  o;.  ;;u; 
page)  **  SamaicaiKl **  aad "  .Maracn'.'i  a>  i.^tni  tics ; 
ii'Ught  it  was  generally  under 5:o>d  that  the  latter  is 
the  ancient  name  of  Uie  fi^rmer. 
:  have  hitherto  deal;  with  this  work  from  a  j-  >:  / 
of  view.    But  ihefc  ts  tllh,  the  scier.t.i:c  s.':c  of  the 
.on.   The  book  wi'.l  be  cf  service  as  co^ectlvely 
;  good  dc.'^cr!p*.:'  ns  and  n^.;res  of  al!  kn'/v.r.  t  .r'»- 
specie»  brou^^ht  down  to  da:e,  and  thus  a%en  the 
•it>-  of  search  thru-.^  a  irii:I:.t-.::ie  of  scattered  p  ji>- 
ns  ;  and  in  this  it        be  *jief:i  to  otLer  tl^an 
ii  readersi. 

the  title-page  the  af:th:r  ad«/pts  a  super-title — 

).ilo<  »-r.i  r  -rop.i."  Tr..4  we  .'.k  a  p.:y  in  a 
ithcrwibc  er.tirtly  :.t       Er/..ih  l^r,,'  a;-*. 


£lJSM£STARy  MATHEMATICS 
ttk  der  MitwimtartK  JfaiA^matii.   V.  Scbl^eL 

.C  have  00c  had  the  niod  :or.ur.e  t»  meet  wiUi  this 
work,  bus  having  %tr»  be'-ire  u»  ar.  eUbotate 
of  is  by  M>  Hood  in  the  Sm.'u/si  hi  Sa*Ms 


Malheinaliques  tl  AsiroHoiniqins,  iJcceinbcr,  1SK2  (pp. 
30I-313),  we  have  thought  that  a  few  passage-,  from  the 
notice  would  be  acceptable  to  some  of  our  readers,  and 
lead  them  to  a  personal  examination  of  the  original 
treatise. 

The  writer's  opening  remarks  have  much  truth  in 
them :  - "  Nous  sonuncs  habitues  depuls  longtemp*  k 
considcrcr  Tapparition  d'un  traitc  c'lc'ment.iire  de  nnllu'- 
matiques  comme  uo  ^v^nement  pddagogique  ou  commer- 
cial n'ayant  rien  de  commun  avec  la  science  pure.  SI  I'on 
met  a  part  cjuelijijcs  honor, il>lt->  e\  "cptions,  c'est  toujours 
le  meme  livre  qui  rcparail  sous  une  couvenurc  de  coulcur 
diffifrente,  avec  qudqoes  pages  transpose  quelques  pro- 
positions second  lire  introduites  on  supprimdes, quelques 
demonstrations  modiiii'cs  sinon  perfectionnto,  queUiucs 
dfvdoppements  de  plus  suivaot  les  tendances  des  pro- 
grammes officic'iS.  Oii.int  ."i  la  tnanic-re  d'cxpostr  its 
priocipes  fondameniaux  de  la  science,  rien  n'c&t  changif. 
Les  ddcouvertcs  qu'on  a  faites  dans  les  hau(e»  math^- 
matiqucs  dcpuis  un  --icclc  et  <;ui  ont  si  adniirableincnt 
<5clairci  les  difticult<fs  que  pr<:t^ntaicnt  encore  les  <5l<^nients 
d'algcbrc  semblent  Arangires  k  BOS  anlcurs,  qui  ex* 
pliquent  les  imaginaires  comme  au  temps  de  B^iottt  et 
de  Lacroix,  et  pr^sentcnt  parfois  k  leurs  lecteurs  des 
notions  gfem(5tri(|i)e>  en  arricre  dc  bcaucoup  sur  celles 
qtt'eKp«isait  Eudide  il  y  a  plus  de  deux  miile  ans.  .  .  . 
En  Angteterre,  icnscignement  est  restd  ce  qu'll  Aait  au 
tetops  de  Barrow  et  de  Siinpson  ;  hcurcuiement  Ic  vicil 
Eudide  a  (x.€  choisi  ct  hd^lcmeni  conservd  a  r.ibri  des 
pr<ftendus  perfectionnements  des  tiait^f  modemes." 

M.  Victor  Schlegel  is  a  pupil  of  II.  r;rassmann,  and 
his  present  work  is  inspired  by  the  bold  views  of  the 
author  of  the  "  Ausdehnangslehie.**  It  consists  of  four 
volumes  devoted  to  arithmetic,  al^chra,  plane  and  solid 
geometry,  and  pianc  and  spherical  trigonometry.  Vol.  i., 
"Arithmetik  und  Cbmbinatorik  "  '182  pp.),  treats  of  ele- 
mentary al;.;cbra  an  !  of  the  tl.  ory  of  C0mbI^atio^.^. 
"  Le  tout  est  exp(j^>c  avec  une  com  sion  qui  n'exdut  pas 
la  ctaitj,  et  avec  une  rigu£ur  irr(';'rochablc."  The  re- 
viewer's attention  i  .  c  ,,>-cially  diicrted  to  an  analysis  of 

j1.  li.,  "  la  partie  vr-iiincTit  oriyiri  jlc  dc  I'fjuvraije."  In 
22i  pages  are  laid  down  the  pr!nci;jk5  of  plane  geometry, 
the  ideas  in  which  are  those  first  introduced,  wc  btliCN  e, 
by  Grass.-nann.  .A  full  statement  is  given  of  the  funda- 
mental hyf^/thcits,  ar,  i  the  treatise  consists  of  two  sec- 
tions. Ihc  first,  "Oeometiy  of  Figures  in  MotitfO," 
naturaliy  discusses  the  geometry  of  the  straight  line  and 
of  the  plane;  the  second,  "  Gci-.ttry  of  f,,.'f<-»  t 
FUrst."  A  coUectioo  of  737  exerciics  closes  the  txK/k. 
The  following  remark  by  M.  Houel  is  deserving  of  ,t  place 
here "  La  tendiince  de  La  nouveile  dcole  k  rcmplacer  Ic 
laisonnement  par  le  coup  d'oeal  no-js  sembie  ^minemment 
daofreurettse;.  Le  ser.tiroeet  de  la  forme  est  on  pr^.ieux 
...aTC,  au-j^if.-l  le»  L.-itrc^i  ir.vc.'.''.ur»  de  la  g<;onit(.'ie 
p-.;re  ont  du  une  grande  pan;e  de  kurs  d^convenes :  ma.s 
lien  en  math^matiqoes  ne  peut  d.spen«$r  de  la  d^moo- 
strar;',n.  d  a  j-^ani  plus  q-e  rettc  parJede  b  tlcbe  est  en 
giaital  la  plus  aiice.  La^s  le  cas  actuel,  la  mar'.be 
d'EuTude  n'e>t  pas  pius  locgie,  ct  ne  bisse  aaatn  doute 
dans  t'esprit." 

The  third  vcluzne,  k-.xt:Iiocal  or  i'lanc)  Trigoaometr;., 
is  fo-jcded,  in  hke  n-.ar.r,«r  with  the  second,  en  a  tr^- 
tise  00  the  subject  p^l».itfacd  Vgr  Grassmann  in  iV.^. 
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Approving  in  the  waSsn  of  this  vohime,  '«re  gather  that  | 
the  reviewer  differs  from  the  author  on  some  points. 
3L  Houel'*  views  «e  hare  lately  come  across  in  "R<5- 
aaiqaes  car  reoM^nemeittde  laTrifoaomltrie*  (a  paper 
oripfialljr  printed  in  the  Gi  'rn  tU  di  MaUmatichf,  t.  xiii., 
1S75,  and  reproiaced  in  the  Mimoirts  de  la  SociiU  des 
Seimcei  Pkysifues  et  NaiurtUes  4e  Boriemx^  z*  96ie^ 
tooe  1^32,  pp.  I97'209).  He  altogether  approves  of 
M.  Scfa.'^eTs  appendix,  containing  a  uble  of  rational 
nifke-  and  ob!iqoe-angled  triangles  "  oii  Too  puiser  d'eic> 
eeilenrs  c  cTcices  dc  calcul  num^riques." 

The  fourth  volume,  devoted  to  Solid  Gc  uinciry,  15  prc- 
b]r  aa  totroduction  in  which  the  author  discusses 
ooovenient  methods  for  getting  clear  ideas  of 
ta  space,  viL,  by  the  use  of  models  in  relief  and 
bv  stereoscx^c  iaiages  (at  the  end  are  plates,  corre- 
spoodiac  «e  pfcsam^  to  Clerk  Maxwell's  steceoigmiis, 
of  polyliedn). 

"  Un  auteur  >e  dispo>ant  a  ccriie  oa  tiaM  classiquc  ne 
aaonit  troaver  noc  meilleure  pr^paratkm  que  la  lecture 
da  livre  de  M.  ScUegd,  ou  il  apercevrait  tant  d'hornons 
aouvcaux,  inconnusa  la  ru'.:t:nc.  ct  qui  cux-mitmespettvcnt 
conduire  i  des  d^ouvertes  ulicrieuses." 

We  nittst  aot  omit  to  state  that  M.  Hoiiel  objects  to 
some  of  the  ideas  put  forward  ;  but  the  grounds  on  which 
be  com  nends  the  "  Ldurboch  "  (in  addition  to  others 
adduced  above)are  thus  sumaied  up ; — "  Quo!  qu'il  ea  soit, 
nou*  sommes  si  peu  accoutumcs  i  rencontrcr  dans  les 
manucli  de  gdornftnc  des  idces  ncuvcs  ct  hardies,  que 
aous  n'h<?$iton$  pas  \  saluer  comme  un  heureux  <5vi5ne* 
aMnt  dans  la  liitcrature  g<fomdtriquc  I'apparition  de  ce 
traittf,  oil  Ic  di>ciple  fiddle  de  Graitsmann  s'est  fait  le 
s  t^'  u  c  interpret  dies  idto  du  mAitrs  sur  I'enseigneineat 
ddneataire." 

OUR  BOOK  SHELF 

Thf  EdihU  \fflUutca  of  Great  Britain  and  Ireland.  With 
Recipes  for  Cooking  Tkem.  By  M.  S.  LovelL  (London: 
L.  Reeve  and  Co.,  1884.) 

Wb  have  received  the  second  edition  of  this  interesting, 
useful,  and  in  some  respects  most  amusiog  book.  The 

primary  object  of  the  author  is  tO  call  ittcatioa  to  tlie 
qualities  .-\nd  merits  of  many  kinds  of  shell-fish  which  are 
as  nutritii.'.is  i-,  others  whii  h  arc  generally  known,  but 
which  -irc  r.ircly  met  with  in  our  markets,  or  arc  only 
u<»c<l  loi  .lily  for  fiH)d,  while  the  proper  modes  of  cooking 
them  are  s'  arccly  known.     \<  1  tirdinj^ly  all  the  known 
spr<  ic->  of  c'iiljle  >hell  ti-)h  on  our  I '>ait>  are  here  dc^itribcd 
in  tu(.<.cssion,  with  the  various  tnudc^  i>f  rooking  them. 
Thi>  atone  would  make  the  volume  ot  ..^ru.i-.  use  at  a  time 
when  we  are  going  to  the  uttermost  ends  of  the  earth  for 
the  vMurces  of  our  food-supply,  and  when  public  attention 
has  beea  so  powerfully  drawn  to  our  fisharies  by  the  Ex<' 
hibitioa  of  last  year  at  Kensington.    But  when  we  add 
that  the  writer  has  collected  from  the  most  varying 
vxirces    from  an  "old  M.S.  "  to  the  Hridgewater  Trca- 
tiv»,  and  from  Athenarus  to  the  latest  book  of  travels 
that  IS  It.ivinK  its  Uttle  day,-  a  mass  of  curious  lore  about 
«brll  (i>)i,  their  uses,  and  the  mode  of  catching  them  in 
vjn<«u>  part*  of  the  globe,  their  medicinal  properties,  the 
p'ipttUr  sii(jerHtiiion«  about  tbcni« ftc,  it  wiO  be  perceived 
thai  Ibis  M  inueh  more  than  a  work  on  natural  history 
pint  a  '  ••okirry-b'mk.    If  the  title  were  not  too  saggeitive 
«if  il'ilii*- . .  \>«  s<i(  h  an  amusing  volunie,  one  would  feel 
inclined  toktv  that    Knry*  |o|M*dia  of  the  Edible  Mol- 
""^^M  1«  a  »4iiial»|r  i.ibv    And  when  wc  examine 
litt  i(f  ttork  I  "  referred  to  or  consulted" 


at  the  end,  Wkt^  with  oieie  lilks  ihirtcea  page,  it 
cease  to  wonder  at  the  out-^rfthe  way  jafawMtioB  a- 
tamed  in  the  voltmie.   Of  the  ninefffn  wdinsavfc'*. 

the  subject  is  treated,  that  on  the  OstrcjJjr  ii,  w  i^r 
be  expected,  the  lon>;est,  although  that  on  the  Hi'^ 
which  is  also  comparatively  long,  appears  lous-k'j^- 
amusing.    We  hear  of  many  infallible  com  soh«r  v 
destroyers,  and  the  like,  but  the  prescriKii  n  1 
Ralph  Blower,  who  wrote  a  certain  "Rich  Siorti 
Treasurie  for  the  Diseased,"  possesses  at  leutUitcr  i 
originality.    Here  it  is.  •*  Take  black  sop  and  ■ 
each  a  like  quantitie,  stampe  them  tqptber,  an!  c  • 
plaister  thereof,  and  spread  it  upon  a  piece sfisciBK 
cloth,  or  else  upon  a  piece  of  white  leatJ«r, m  J; ' 
upon  tlic  corne,  and  it  will  take  it  cieane  i»iv  r": 
seven  dayes  sp.ice."    Master  Blower  whu,  tTv  tie  »• 
wrote  "for  the  benefit  of  the  j^xwrer  sorts  of  popk  ^ 
are  not  of  abilitie  to  goe  to  the  Fhj  sidani,'  sap|>!«-  ^ 
recipes  for  other  ctmning  deCOCtmas  of  saaiK 
several  other  physidana  who  are  quoted.   Su^'  r.^ 
appears  to  have  been  cooBderad  a  "•"'^L.^ ' 
consumption ;  but  it  may  not  be  genetallf  lBo«  ' 
large  trade  in  snails  is  carried  on  far  CsiW 
.Market  in  the  Lincolnshire  Fens.  TbeyiK**^*" 
per  quart,  and  it  appears  that  they  arc  still  ■'^.'^ 
for  consunipt:\c  p.itients  and  wc.ikly  ch/.iirt.^ 
many  uses  of  snails  in  various  par.^  of  ihr  ^.vOt  - 
strangest  perhaps  is  that  discos  ercii  '-"^ 
adulterator.     They  are  much  employed,  | 
assures  us,  in  the  manufacture  of  cream,  bwtj"*; , 
in  milk  and  boiled,  and  a  rttirtd  milfcaiaBjn*^^^; 
the  most  successful  imitation  known!  J'T^'V- 
shoulil  say  in  condusloa,  maajr  beaiailai  | 

illustrations. 

Fonstry  in  lite  Mini/tj^  Districts  of  tke  Uni^*^^ 
in  Eastern  Russia.    Compiled  by  John  U^. 
Brown,  LL.D.,  &c    (Edinburgh:  Oliw  »»  ^  "  , 
London :  Simpkin,  Maidwll,  and  Co.,  iWU-  , 
Still  another  book  on  forestry  by  Dr.  Btorti«= 
in  size  and  binding  with  those  that  ha^-e  preeweii^ . 
have   hrfure  alluded  to  the  readable  chaiaOff-- J 
lirown\  hunks,  and  the  one  before  us  is  .1 
those  on  "The  Forests  of  Fnglaud "  and  tta'^^ 
Forest  Ordinance  of  i66i>"  ;  indeed  it  i»  P**^^.,^, 
popular  in  its  style,  which  Dr.  Brown  1$  f»*  ". 
responsible  for,  as  he  states  on  his  tiUe-page  t^^,! 
compilatioa,  and  the  five  use  of  invencd  , ' 

it  to  be  so  to  a  great  extent.   Though  the  book  9f 
toin  a  very  good  description  of  the  country  ""j-^' 
sideration  and  arcourT.s  of  the  several  jour«f»?^j 
Russia,  we  are  bound  to  say  that  not  more  a"^ 
deals  with  forestry  matters.     Thus  we  ha« 
devoted  to  the  journey  from  St  Petersburg  ^, 
including  a  description  of  the  Nijni  ^''-"'^i*',"' 1;  . 
Another  chapter  describes  the  **  Mishaps  and  ^ 
Experienced  in  Travelling";  another  "^^^^"Z^ 
and  another   Depressed  Condition  of  Mimn£. 
and  Manufacturing  ErtabMshmBnn."  The  « 
deal  with  forestry  in  some  liBtm  or  , 
"  Forest  Exploitation  in  the  Cowmnent  «  '  , 
"  Abuses  in  Connection  with  the  Eicploitatioa« 
A  short  one  on  "  Forests,"  &c. 

It  may  be  stated  that         Brown's  *^I!**^J 
"  Forestal  Literature"  were  awarded  a  S"*^  ^( 
the  recent  Forestry  Exhibition  in  Edinburgh,  »  Yi 
which  he  draws  attention  at  the  commenccnxw 
present  vohttne 

DU  pyrenSUcke  Halbinstl.  Von  Dr.  Monu  W'll^^ 
U.Abteilung:  "Spanien."  (Uipiig :  C FieyUi- '  | 
This  forms  one  of  a  series  of  wlume*  <»  ^  ;| 
tries  of  the  uorld,  and  ap|>cars  tu  »>c  P*".|..  ^  \ 
man     Univcrsal-Bibliothck  '  entillcd  -  Da* 
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ie^^enwart*  It  u  dearljr  printed,  bas  nameioos  iUnstia- 

i^n.^.  and  the  information,  which  is  exceOentty  amnfed, 
,  iirought  do«m  to  the  latest  date  and  is  very  full  Tike 

'jiume  ami  the  series  are  of  a  kind  more  namerous  aikd 
opular  in  (iermany  than  in  Kngland. 


LBTrexS  TO  THE  EDITOR 
.1-  EJiiin'dseimctAatdUmM^rttftmWefir  0*liiioHstxprttsitl 
iy  kit  tstrtipondtmU.  ItdUur  emm  Ar  mtJertake  /«  nturit, 
3T  t»  ctrrttfend  with  Ik*  mittrt  of,  rtjttttd  mammur^ttt 
nMftis  taJken  «/  ancmymomt  (trnmumieoHimj . 
fir  SStfT  urgrnlljr  rtqutit!  <atretp<md*nts  to  kerp  their  IftUrs 
91  tksrtas  fvitiiJe.    Tht  prejsMrt  «n  his  tf^at  ii  sc  great 
thai  it  it  imf^'siible  othfTuHse  to  xnsuritki  apptarance  tvtm 
ef  (Mmmmmieationt  e^tahang interutittgamd  M«wi jacti.] 

The  Prfme  Meifdim  Conftrmce 

In  1^1  Xatii---  i,i  S'nvcnit  tr  22  {]'.  }Q'i)  .i|i]-tnr>  wh.i;  i>  rcijrf 

mtcd  a  mformatioo  obtained  at  the  meeting  of  the  Academy 
r  Scieacet  at  Tvk  im  NeveBber  17.   It  is  stated  th«t  the 

P'>X'<ya\  m»de  hj-  Prof.  Jatmcn  at  the  Meridian  Congress  at 
V  1^^lng^llo,  relative  ivi  the  application  of  the  decimal  system  to 
'>f  tncasareTnenl  "f  (;'.(  ■•  -n  !  limc,  i  l.t;iirj<i;l  a  majority  of  24 
rote*  tfUBtt  21,  notwtiJuiaodiDg  the  "  opposition /'if-ttnv''  of 
he  Ee^ib  and  AuMfiewt.  iThe  vote  to  wMdi  iefiei«iice  is 
unth  WM  noi  on  the  roerils  of  Prof.  Janssen's  proposal,  but 
v.crtAj  whether  the  opinion  of  the  President  that  the  Congress 
*jv  not  competent  to  entertain  it,  should  he  upheld  or  not.  The 
Icciiiaa  be^  is  Utvm  of  coiuideiing  it,  the  propoMl  was 
acfMed  wdnouljr.  On  tnndiic  to  the  Cmfta  Xmdiu  of 
Academy  I  find  it  simply  stated  that  M.  Janssen  observcti 
'l  it  his  proposition  hai!  been  accepted  almost  unanimoiwly,  and 
iiJiouf  a  role  in  oppositinn. 

Ld  Amuv  fiulher  rci!en  to  tlie  British  delqj^tes  as  liaving 
■de  the  dbciwion  on  the  pfinie  meridfaui  a  qiiatlon  of 

.iwi«wr  /»r<i/fr,"  and  a*  having  converted  to  the  Pfi'Uh  cnuse 
uf  the  representative*  present.  This  statemen:  i''  no  less 
JTturale  »nd  misleading  than  the  former.  As  M.  Janssen 
■naeU  rtmarked  at  Waahinctan,  England  did  not  make  the 
(uroMritoade^  the  meridian  of  Creenwkh,  and  though  the 
fi|j>ti  ilelegsv-'.  <lifTL-r(.-(l  from  their  French  co!lf .ipic -  a-  lu  the 
'tui\litrations  which  kliotild  govern  the  choice  of  a  prime 
miim  for  loogitude,  there  was  not  a  word  said  by  them  to 
xily  what  is  stated  by  L*  NotMrf,  and  it  is  manifestly  absurd 
tpealc  of  the  cosiTenton  of  the  representatives  to  the  British 
;r,.T.ni;ic!i  n^  it  i>  a  I'trfcctly  » c!Mv:!f'wn  f.itl  tli.tt  slmost 
it)  oftt:  af  ihcin  tame  to  Woihiiigtuu  inNUuctions  from 
;ir  own  Govemnicnts  to  vote  for  the  Greenwich  meridian, 
jutioe  to  M.  Junsaen  I  wish  to  add  that  the  Ccmpla  Rtutlus 
hf  BO  reference  whaleref  tn  anything  having  been  sind  by 

I  I'n  Milijcct. 

II  i»  greatly  to  be  regretted  that  a  journal  professing  to  be 
tntiKc  should  hawe  given  a  colour  to  the  discnssioas  which 
%  place  at  Washington  that  forcibly  sttggests  a  deliberate 
niHr<n  of  exciting  national  jealousies  and  animosities. 

kiCHAR;'         KAl  111  Y, 

'>cceaiher  5  Late  Delegate  at  Washington 

ristObengrcttCdtblldie  French  d<.-ltgates  h.ivo  declined 
>ce^  HBie  of  the  resolutions  of  the  Prime  Meridian  C'ni 
Me,  hot  it  la  to  he  honied  that  their  non-adherence  is  only 
rp'rary  ;  at  the  same  time  it  raiwt  be  admittc<I  that  their  con- 
n-'ii  that  Greenwich  is  nni  a  scientific  starting-point  for  a 
■etaal  meridian  has  much  to  be  said  for  it  ;  the  n-ro  of 
^tadr  ought  certainly  t«  be  defined  somewhere  on  the 
alor,  and  if  it  were  to  be  hereafter  so  defined  at  a  P^im  on 
«]ualor  having  iKe  same  meridian  as  the  Gieenwiai  instrv- 
»  It  is  prohabU  iliat  aU  dilBcnlty  rnnld  he  ceoioved.  1hc 
nch  at*  known  to  attach  hnportanoe  to  ideas,  and  doubtless 
not  lihe  the  apparent  npfcnacy  which  WunU  be  eonfinred 


on  Greenwich  tf  ti  were  made  the  actual  ceatie  of  dcpaitaie. 
The  point  in  ipiestion  lies  somewhere  in  the  Atlantic  Ocean, 
and  is  therefore  on  jwrfrctly  neutral  territory. 

One  of  the  grc.it  obstacles  to  ti)c  introtluction  of  the  French 
metrical  <ystem  in^o  this  countrj-  lies  in  the  forbidding  and 
inconvenient  nonienclnture  attached  to  it.  If  the  lone  com- 
pound names  were  iranslnled  into  short  English  monosyllables, 
tiuch  as  MM/,  kim,  mini,  &c.,  not  only  would  their  use  be  greatly 
ad»-aiKed  and  facilitated,  but  ihc  French  nation  wonid  in  time 
liorrow  back  from  us  our  nomcncLiturc.  Such  words  oflRsnd  at 
first  sight  by  their  new  and  stnnling  aspect,  but  this  all  wears 
ofl' in  an  bom  nr  tw  they  require  li- wrvcr  to  lie  starteil  by 
Sf>me  one  in  Liuilinnis.  There  is  a  ^'i  mijc-  ind  unreasonable 
prejudice  in  tin  jircsna  lay  against  Oh-  uiti'xiiiction  of  new 
monosyllabic  won!-,  \\it!i,  u'  derivntiosi,  which  liajjpily  for  us  did 
not  prevail  in  '.he  <l.i\   .  i  :  ui  c.irly  forefathers. 

It  is  dcsiraMi-  tliat  at  fu- jjc  uk stings  of  the  Conference  the 
oiif-'ii  n  l  it  .T-tr.ir.  iinic ll  nomenclature  should  be  ri  nsi'krtd  ; 
till'  pr.icrivc  .if  ;iMn(;  tiir  same  names  for  sidereal  an<l  mcau  imic 
i--  t \: rt Micly  iiu. itivciiient.  I  have  suggested  t^i;it  tin-  sidereal 
ti'.nir  sh ml  1  }jc  uilicti  a  W,  or  ii-/er,  and  the  second  a  cran,  so 
that  ■•i.'tif.Tl  time  would  lie  indicated  by  the  letters  s,  m,  and  r. 
.Some  such  change  is  greatly  needed,  and  new  name*  should  also 
lie  assigne<l  to  luiniui  s  and  seoHlds  of  arc. 

I  ond'-in.  December  I  I-AiiMtK  Cj  akk 


The  Electric  Light  for  Lighthouses  and  Ships 

Tuf-  application  of  the  electric  light  to  lighthouses  and  shijvs 
appears  to  me  to  be  capable  of  considerable  extension  by  a 
modification  of  the  apparatus  use«i.  In  lighthouses  the  practice 
is  to  have  a  fixed  light  ui  ihc  I.iiit.  in,  with  an  apparatus  either 
catoptric  or  dioptric,  or  a  i ml  matinn  of  both,  for  the  purposes 
of  bringing  the  rays  of  light  fr  ni  lie  arc  into  a  parallel  beam 
and  sending  them  to  the  horizon.  >.imetimes,  if  not  generally, 
this  lieani  c)  liriiitit  aj,  and  swet  1  ■■.;n'i  .it  intervals  of  tine  aa 
the  comV.in.if:  in  nf  ;rn-.es  and  r<'nrvti.:s  lo-.Utd. 

In  t:  c  c.isf  i)f  vliij  .  till.-  Iic.vl-lii;!;;  i>  .m  nidin.Try  arc  light,  ami 
j-cin  lit  r-  in  ii>v  uH  racn-ol-war  are  arc  lights  set  in  the  fotus  ol 
a  per  il  I  lu  rcilrctor,  and  pointed  straight  at  Ae  olject  it  is 

wisluil  lo  lik;ht  lip. 

Thi-  nrr.inj^i  nu  I'.;  tli.it  I  would  -^^L'^i  -t  i  '^rlh  .i): [ .1  a  .iWr  to 
lighthoii:.<.5  Mid  fuiJy  applicable  to  ^hij<^  vv.»ulii  Ik;  ta  uit  a  fixed 
arc-light  and  large  parabolic  reflector  in  comhin.ition  with  :;VJ,ir|;^i-, 
1ii»hr,  ptnnt'  or  suitably  curved  mirror  to  direct  the  beam  of  light, 
icn  lLr'j-i  |  .ir.ilk'l  an-'l  cvjndrical  by  the  panliolie  i*lleetoir»  in 
.^riy  liirLtd.  m  1  y  riu  an-  .1  this  mirror  only. 

lu  arj'ly  it'.i-  [iniuiplL'  to  a  lighthouse,  this  ligh"  m.  vrdJc 
mirror  wc-.il.l  l.r  [.bcnl  Ui  the  lantern  at  an  angle  <"il  -nuM-thing 
I<  s>  th.in  45  witd  the  vertical  ;  the  arc  light  tluj  f'ivr<l  j ^ira- 
ixiiic  rellcctot  wouhl  be  placcii  b<>!ow,  ri.ntrnlly,  in  the  tower  ; 
the  light  would  then  come  fr.  in  tlu  ;i-ir.Ttiolit  t-jilcctor  on  the 
plane  mirr'>r.  nnd  ■-«>  he  «ent  in  the  required  direttion. 

In  usin^  this  iiiirn.r,  where  the  light  has  to  sweep  over  an 
angular  area  dt'  Ic^  tli.in  3(0',  I  wouKi  use  a  rf>-!ind-fro  motion,  so 
that  if  thi  'inu:  iif  cM-h  •~\\cep  from  side  to  '-t'lL-  sv.-v*  30  seconds 
of  lime,  then  any  vessel  in  the  middlf  line  wnaid  have  the  light 
;it  till-.  inter\-al,  but  at  any  angular  rfivt.'>nce  fr  im  the  centn  Iini 
the  duration  of  the  flaj-hps  wr  ilii  <htf<  r  until,  at  the  extretm 
range,  two  would  be  ^een  .ilnri-t  (•^ethcr,  w.lh  .Tliucvt  (■n 
seconds  intcnra!  hetwern  them  and  the  next  two,  the  sum  of  the 
time  (if  tu  i,  itiierv.iU  .iKvays  being  the  double  of  the  fixed  time 
for  that  light,  and  the  diftiTencc  between  two  intervals  for  aJ! 
positions  off  the  central  line  would  enable  the  distance  from 
the  centre  line  to  be  determine"!  by  a  vessel  within  the 
range  of  the  light.  An  arrangement  similar  to  this  would 
answer  for  masthead  lights  for  ships,  the  arc  light  and  para- 
bolic reflector  being  liJlow  deck,  a  light  metal  tul>c,  termin- 
ating with  a  lantern  to  carry  the  plane  mirror,  going  from  the 
dech  np  to  the  rcquire«l  height  in  f«ont  of  the  foremast  ;  the 
movement  in  arimulh  of  thi^  mirmr  wight  be  of  the  -ame  kind 

iltat  mentioned  for  the  lighihoiix-,  but  a  much  quicker  motion 
from  side  to  side,  through  tSo'  in  alixut  five  seconds,  would  then 
give  this  time  for  all  points  in  a  strai|{ht  line  ahead,  but  vjirv  at 
tlie  sides  in  the  manner  already  mentioned.  As  the  light  plane 
minor  has  only  to  lie  moved,  a  clockwork  arrangement  would 
answer  perfectly  well  for  this  purpose.  In  rough  weather,  when 
the  vevMrl  rolled,  the  light  would  have  a  lendenc)-  to  varj-  too 
much  in  the  vertical  <lirection,  bnt  it  would  not  be  diOcnlt  to 
make  the  correction  by  a  gravity  countctpaiie. 

For  warships  such  an  anaageneBt,  Mt  on  a  moeepowcilnl 


Digitized  by 


126 


A  A  JURE 


yDa.  I  J,  i  vi 


nCaIc.  wfKilf!  ansuer  for  .1  searcher,  an'l  tiu-  ni;>ti<Mis  could  be 
;^:vrr  simple  mcchani  Jtl  means  or  bv  mc-ins  of  electromotors 
u(irl.r-  :  r:  TTi  »nT  point.  Hrre  thf  chief  working  parts  of  the 
;ijifi.irii:n-  wc.jM  1*  t'ully  yrotcctcd.  and  this  would  lie  of  the 
hr-i  mip' ■rtinfx',  and  thr  r.ipidity  with  which  tht  light  could 
direcic  I  to  any  point  or  iciKkred  <jaitc  tnvmbic  would  l>e  a 
crra:  improvencBi  on  ihe  pittait  vodel,  where  all  hss  to  be 

1  oT  font  ro^airing  powerful  s<^;;rchers.  and  it  is  easy  to  sec 
hd:  iher  in.chl  l>e  of  grnt  iis^  here,  this  ;<rr.in^etiient  is  suit- 
-il-lf,  i.articii/arly  as  the  tn.irJ;,  being  ^t•^tl1>nar^•,  is  more  likely  to 
t>e  v:rjck  ih.in  in  a  ship;  I  n!  the  rrpla*in.;  of  ihe  plarvc  mirror 
w.->iilr(  [,e  e.i^ilT  etrectt-'.  ind  othtT  pnrt  of  the  a;';iartUIS  of 


:tsp  fiein;;  quite  ]^r>>tccir.!.  as  in  ih? 


■  Jups. 


In  the  cr.-s."  pf  a  f  irl  in  .1  channel  thut  it  W:\s  desired  to  )iro. 
•cr..  -.he  >v.i  ii  of  lij;ht  fv' .ni  a  powerful  fixed  par,il>.>!io  reflector 
c^^nl  ',  ;v  truly  sen:  :h-.-  ■.:  cmld  l>e  r'-tK-ciL-d  fnon  mirrors  nt 
a  rh-.tancr.  as  on  the  Hins-  of  ihe  channel,  so  as  to  swc<p  acros- 
ri  V  aU  vc  ihe  level  of  the  water  and  $hov  the smalksit  Object 
fro>.mg  the  illnminited  line. 

I'  mat  In?  mSjcctoI  that  in  this  second  ullection  there  will  Ih- 
a  I      i->'  l.iit  that  I  .ss  can  t>o  nude  very  small,  and  there 

•Mill  i  lie  ]■  ivitivc  ;;ain  in  using  a  lar^jc  paraUilic  mirror  in  place 
.if  H,>  nti  e-~.-.nIy  ^m.ill  and  iinperfed  oni's  in  irse  in  a  lantern 
of  a  lit;h;hnuse  <->r  the  deck  of  a  vessel.  Sucli  a  ])ara1>olic 
rain.T  (■'^dil  bf  made  accura'cly  in  sections  of  very  thin  glass 
xihrie  i  a;  ilie  tiatk  so  to  retain  its  rellectirvj;  poweis  for  an 
mds-'ir;'-  'ii-.Tc  ;  in  the  ci-;-  of  a  !i^h;'io';>i-  it  mi^ht  lie  placed  at 
•nyp  .:!!'  venicalty  tr'.-iw  ;Se  l.ili'erli.  even  at  tlie  bodoni  if  the 
lover  h-  '  a  well  a.s  lar^<'  as  the  intendeti  beam  of  lif;ht.  The 
Isr-c  tivr:  r  aKivc  may  t  r'  also  of  tbin  glUK  sdvered  in  a  similar 
»ay  and  v.:ih  sjch  a  sh.dit  ciirvatMre  a*  mij^ht  In-  rcjuired  to 
eril.i'i;e  'ill  t'cani  in  any  nay,  and  more  than  one  of  these  mirron 
ni-.t^ht  K  e.;  if  it  «ak  necessary  to  hftveit  fixed  light  in  rnic 
constant  . ! .rrc;u».n  Of  for  My  Other  poqtuw.  I  am  not  ure  if 
lliere  wi  .  f  W  any  ^;ain  in  the  [v 'Wer  ".o  penctra-e  fr^.  In  the  I 
ti-e  ot  a  i:ea't-.i^;)it,  there  W'luld  U-  ceri.iinly.  iroiii  the  c  illcction  ' 
ot  light  into  ■  ticam  instead  of  lheml;<  .!  .irc  ;  tiUt  wlicther  a 
l;ght  such  a«  the  very  isnul!  {toillt  lli  -t  t'  ruts  the  arc  inrludinsi 
tbe  inmnttefoent  car hon  ccues  to  aflect  the  eye  in  fog  ioonei 
thmn  thir  -ome  inirin^ic  light  iieen  a  Rorihce  roa«t  onlf  be 
<<ttM  by  eiperinem  tm  a  proper  scale. 
EatiDf:.  iVctmhei  5  A.  Ainslik  CosniON 


Natural  Science  in  Schools 

Ix  the  intere- ting  discussion  which  has  retrenily  been  carried 
an  in  your  p-i^i  s  .  .n  the  teaching  of  natural  science  in  schools, 
fiut  luttvh  iiis  l.c,-n  said  about  the  text-lxv.ks  which  are,  or 
khoald  be.  read.  .'Nij  loijo  xs  the  iircsciit  sy-teni  of  teachiiiig  a 
•ingle  branch  of  n.-iturat  s,n  nee  continues,  atji  uiit.l  the  roethoi 
recoiiiuu'ii' I  'd  I'V  I'l.-!.  Arinstroiii;  is  adiij>:i  1,  it  is  clear  tliat 
^tcv.  cue  s'l  al  l  l.e  e\e:v;sed  in  t)ie  thokr-  ut' a  t;ood  Icvl-Kiok 
00  the  |>ai :  ic.ilar  siib;,eci  -tlccte  1.  I.veuwiien  U  is  found  (■••s- 
<iMc  tti  \.  ilIi  s(.ietice  111  the  form  of  jihysiojjra]>hy,  or  A'-V.v- 
iiit.r,  will  d^'Ul-tli  -s  lie  many  h 'Vs  ;n  the  lar^e  sclioviN 

who,  h.ni.i^  thus  >.l '■-1.11'  1  a  ^rt-a:  aiiioui.:  of  iiii'si  valuahle 
i;cne^al  kn'i  >ledL;e  an  t  .i  wider  \ii.\v  of  the  aims  of  science 
than  i>  |K-«siMi-  unih  r  l'  -  pTi  sciil  sy..t,-iu,  ■.<ill  wisli  lo  earn, 
■on  1' k-.i  -:.i  lies  in  a  p.r'iculu  diicctioii.  lakiri:;  .'  .■■i'-  -). 
as  tiic  ^ul  cct  with  viiilch  1  aaj  nMs;  iainiliar,  and  wli.^i,  a: 
(•resent  |<Tliaps  111  're  w.^lelv  lauj;hl  than  anv  -■ther  hratich  of 
s.-i.-;il\'.  ,;  .^av  U-  sai'l  t^.ai  llu-re  si,  ,il  |  ih  H' •  ■  I ittic.li v  at  ali  111 
selco: a  s',;itaMc  ts-  Il   is  line   lli.il   ■. he  liiin:' 'i  r  of  tc\t- 

t».  .'s  ,.l  1  Sciiiis'ty  Is  e\!ieiticly  !-oj;e,  .r.i>l  II  Is  also  \r\it  ihit 
llun  o-  a  lew  is^uks,  uir.;cn  li\  iiicii  oi  wide  kdowlcdjjc  and 
l-.n.;  .  V :  .1,  ■  ;i  IKC  111  "ea."!.!!^,  ^^l<l•L!l  ai\^  well  a  l.ipto  1  to  thr 
j-m|sist  :n  \u  n.  liiu  i!  is,  unfortimau^Iy,  eoiially  true  tha; 
tiwi*  Mv  ii.,iny  Itxt-U" 'tss  wK..-li  .in-  ei:h.  1  i.nlr.j-: woi  1  liy  or  aie 
.irranceH,  or  which  cont  un  lailc  moie  "lian  a  1m  <■  collec- 
tion ■  f  'n  l.iL-s.  and  it  is  to  l.e  tc.irvl  tli  it  some  o!  ihese  not 
iii  Jr:-oi.,  i,  u  iHo  tluir  v>ay  into  nc1i.>^i1s.  I  >. .ulitle-s  most 
ic.-iL  Ml.  .K:riii-Tt  »i!l  ni;r.e  i' ilh  I'roi.  .\inis'iono  tlial  the 
elsjt  J' .Mua'  1  al'.ic  ol  a  .■•ii:se  of  :iis!r>>,  li.in  liialiiii;  merely  VMtli 
tl«.  uwll.i-lsof  pie[vim:;i.u  and  :Iic  p-o|  .-itics  of  a  niiinl>cr  ol 
elcv<mi  .Ml  '  .  oui|»>unils  IS  extitiin  iy  small,  lu  caiisc  the  laculty 
■.  i  ■ '  ■..  :r..iii  ohset  i  at  ion  Is  hot  ihcreliv  'Ic^  rlopi  d.  It  will 
lis  f  !hnA,  licgcneiallj  .aii:iul%  I  ilia;  ■'it  is  ,>!  j;ieat  ini|K«rt- 
\-  ;ii    i..,^  ui  ihc  tcimf  'e<{uivjicu(,'  'atomic 

wci^t.t.  -ir.olcv-aU;  »<«||^*  abo-.)U  be  ihocoogMy  gna|>ed  at 


an  early  •  ::_'  .*"    Hnt  it  «-auld  pethaj>s  !•<  lietttr  iKi: 
should  rci!sa<  J  in  complete  ignorance  of  the  mraiaii;  f 
terms  than  that  they  should  obtain  «nch  mootons  ir<;  ..  ; 
notions  of  .i;oms  and  molecules  as  are  ontaia^l  in  v>i  <  t 
tcxtdiooks.    One  of  these  Kxiks,  which  in 
through  no  less  than  fifteen  edition*,  and  »hicli  iwnn 
fore-  -    I    larjjcly  read,  and  which  is  advertised  u  "yisi;  ■- 
mendctl  l>y  the  hend-ma^tcrs  of  ccrtiia  sJiocJv  irutiii 
following  rematkablc  statements  r — 

"  Chemists  tusuw  that  the  elemcntirr  bodir;  ire  '■'.)■■ 
infinitely  small  particles,  *sli.  1:  li  «y  cJl  ilonu ,  thrr -  ; 
aisiimf  that  these  atoms,  with  lew  evceptiiins.  i**  :■  ' 
same  siie.  .  .  The  cxccj'! ions  arc  phc^phonis  jjvl  rsetiiL  • 
atoms  are  believed  lo  be  half  the  usual  liie;  and  ur. 
mtum,  and  mcrc>;ry,  whose  atoms  .are  doublf  th:  i^.' 
italics  are  the  autbur       To  the  unioittitoi  a  la^  if 
stran;;e  lo  aigne  ibout  the  nilatife  vm»  it  hmdj 
particle^. 

Again  : — "  .4!/  nu^hruls  are  of  tht  :amt  m;  '^1 
Am[xTe.  which  most  cheontst»  now  accept,  ««c»ii«:'«",'»' 
and  vapoMrs  ciiritain  the  same  onaiber  of  mlffaionii' 

same  volume. 

Most  of  the  errors  Contained  in  ihce  slatcnieBU  vc  ac-s 
due  to  a  misapprehension  of  the  meaning  of  .^nsJjhl  ** 
]ic  re's;  law.     It  is  not  verj*  ca.sy  to  give  At  avtriif  ■ 
clear  conception  of  the  fundamental  i;clifnlisi."i'i>  n 
by  nv.ans  of  which  chemists  have  been  able  t    V  — ^ 
inos;  probable  relative  aiomic  wpic'b'^  of  tiicclf^>3i' 
this,  it  is  htsil  of  al!  iic-ce^ssary  tv  r  I  t-  the  stu':!.:  '^^1 
reason  for  himself,  aud  il  !»ectn^  to  be  much  rt---  '"'' 
|H-ople  to  repeat  a  thing  from  meniary  than  t  .  j- 
Itut  when  the  student's  memoijr  has  ilievU  >-t  ' 
such  Ulo^^cal  statements  as  those  quoted  aS'i'C. 
very  greatly  enhanced.  snw  '  ^ 

UDieenitjr  CoUege,  Bristol 


Tfa*  Edible  Bitd'»>MeM 

Thr  natiure  of  the  material  (ram  whkb  iht  eiiUe 
is  formed  has  been  long  the  tmbiect  of  conito<«v-  J  * 
Bratifvins  to  find  from  Mr.  Lsjaid'a  lelier.  pe"^-  , 
«eek's  STatore  (p.  8i).  that  a  reenndiiation  of  <r 
ifpMsible.    Moai  writer,  support  the  thcuty  ifesi^"' y 
h  .secreted  in  some  way  Viy  the  bird,  thoutjh  th-?f  tefr 
manner.    Sir  E.  Home,  in  a  pajier  puWis^ei  ■  _ 
TVflWf.,  1S17,  su'^pests  certain  gastric  gland*  .-l' ^ 
Bernstein,  foily  year*  Later,  {Kiints  tothc  pronwi**'**^  , 
buildinji  seao.n  of  certaio  wlivary  (^laQib  wlaAk^^^ 
by  the  side;  of  the  bird'*  tongue,      I  sOgBaO til* ' 
the  materia!,    dii  the  other  h  ind,  thete  at 
I  view  tha'  the  nest  is  constructed  uf  certain  ^ 


r>un<l  by  the  birds  in  the  cave-  where  the 
:i.L;>;luiinatcd  liy  them  by  a  buccal  or  saliv»r)' ""-"cn^-*- 

Ihroujjh  the  kindness  of  I'rof   Michael  Fu-*c'  . 
enabled  to  m.ike  some  iibservations  on  the  che»»  ■  . 
the  material  of  llic  iicsis  u-ed  for  voup  it  the  J'*"' 
I  xhil  iiion,  and  from  my  experiments  I  have  o"?'  ' 
cUision  that  this  is  a  substance  resembling  very  t^'^  ' 
described  Sy  Lichw  ald.  (^bolensky,  and  othef  j  ' 

the  chief  consiiiueni  of  the  mucous  *evreiii>n  -'f  '5^  \_ 
of  the  tiss^ie-  of /A-;V.r /i"«a/j-r.  &c.     ii  -hoi*s«n..'  :  J 
sr  .pi'  s^;arcely  any  struC-ie.  but  Ls  licunuted.  't"-"  ' 
easi'v  in  two  directions.    It  contain*  here  i"-! 
',,o,li<:s  ICS .-niblint;  the  cells  of  wjuamous  epii'i^^'^"" 
s olutile  m  cither  ci.ild  or  warm  water,  but  s*i;ii'  -  ^ 
f  ruiiui^  .1  gelatinous  looking   nUsj  ;  in  ' 
baryta-wa's-r  it  is  slowlv  dissolved,  .aixl  the  r«ac:i  '"^ 
tiou  ililVi-T  very  lil.Ie  Iriim  tho>e  de-Cribcd  by  iht  • 
as  those  of  mucin.     It  re><inMes  this  >»idv  jl»  ■  ■'^ 
when  111  ;^^e^^  with  acids  alkalies,  and  l^e  cil't'"'- 
termoi'.ts,     I  he  solution  in  lime-water  csjn'.iine;  ■ 
w  inch  i  ro\c  I  l.>  coustst  Largely  of  pieces  of  icv^'i"--  " 
a-llKiciii    amorphoiis  matter.     W  ith  the  e»i-~«r-' 
I  mitt  i-c' i(iic  [lanicles  among  llii  •,  I  evmid  rK>'.  iS''    ^  ^ 
ol    th<-  j.tcseiicc  of  M-i;clablc  niatlef   in  the 
Indeed  aii  ilie  expcruneius  1  have  dc»cnt«ai 
the  abience  of  anything  but  a  glandalar  Kcwt*^  ^  ^j^^^ 

rhjrsiologica]  Uhoratoiy,  CaBbri4iek  Deeealw  ■ 
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The  •o-eaUed  South  Plant  of  Bgyptian  Ait 

The  identification  of  the  original  source  of  any  conventiooa)- 
weA  aitistic  form  is  always,  I  think,  worth  iioiice.  It  will 
rvlial'iy  inlciCNt  in.my  rea<lers..('  Natlrf.  10  draw  liitir  .uicii- 
jtj.'i  .1  nIvhI  liut  instructive  (hcvc  "if  work  of  ihL-,  kin  l  whith 
.  f.  Julmi  Liinge  has  comiuuiiiijate'!  to  the  Koyal  Ac.uicmy  of 
■uKnh.vtn  i/>u//.,  1S84,  p[>.  io<>-ll4'i.  I  .im  in>t.  lit>  ;l  t"  Mr. 
.I'.Vn,  'Tn.'  I'f  our  ganlcn  -t.iff  at  Kcw.  for  .1  Ir.ui-I.xtic in  of  the 
-qii  r  I'n-in  rhc  nrifjiiial  l>ani^h.  I  have  freely  coti' Icll^C'l  the 
c':,ii-. 

T  here  t-s  a  vvcll-kti.  Avn  I' ;,;y.itian  ■>Miib<iljwhich  rcprcsc-nN  liolh 
(f.nhcm  an.l  Soiilhem  Kjiyi  !.  llic  northern  s\i'.it>ol  i->  aii- 
"ii!t<-<l  to  rcprcst'nt  the  stem  aii'l  ht.i'l  of  the  I'a(iyrii^.     l!iit  the 

■iiilie/ii  syinl)<-)l  has  n^i  hitiiertij  l"jeii  ulei.ulifl  with  any  •.cr- 
un'y.  It  has  a  iily-Uke  furm,  an<l  iias  l-ccn  k;eiierally  reterrci'. 
J  the  Lotu*  ( A")  ■<./</),  an  i<icntifieatii>u  whit'i  I  ri  f.  Ijn^^c 
'ii/ik» 'luitc  inailnitssihie.  as  the  ci>nvcn!Mnalis<-'l  tre.i:meni  iif 
iM  ['lant  in  Kgyptian  art  is  ijiiile  ditiertnl. 

The  twin-symbol  comliiiiin^-  in  a  kind  of  knot  the  nf  ith  ani'. 
mtli  plants  i%  cofnoiiinly  found  instrifjcd  on  tte  throne-s  of 
tatues  of  E](yiilian  kings.  In  the  later  cxamplo  the  «.>uih 
Jami  hsa  the  lonn  of  a  flower  with  three  divisions  of  thr  jwnanih 
epicteil  (impljing  that  it  wa>  either  fire-  or  six-partrdi,  and  a 
elinite  flowei  stalk.  In  one  case  Prof.  Lange  met  with  an  cx- 
mplc  where  the  tlowerwa*  separmtcd  from  iti  stalk  by  some 
tank  verse  canrnl  lines. 

iMf.  IjLngc  has,  however,  recently  exajaioed  adioritc  autue 
A  Ring  Cheften.  which  gives  the  symbol  ia  »  atOfe  priautive 
(utm.  He  fittdt  that  the  supposed  flower  posse*  iatpCfCeptibly 
nto  the  xtalk,  and  that  the  apparent  perianth  scgoteais  arc 
xaUy  diniact  ptlts  ahicb  are  tied  together  hy  irdicaMons  of 
lilfihHi*,  Wilfloat  then  arriving  at  any  dchnue  <  .<  iuM  >ii.  he 
«  cnoteot  to  poot  oat  the  resemManCf  of  the  south  syrnhMil 
■  lUt  tana  loib*  palai*capitals  of  the  I'tolemaic  ]>criod.  In 
ieie  the  leare*  of  the  dale  .ire  di  >;««ed  zonnd  the  boily  of  the 
ipils),  and  thejuncttoo  of  this  w  ith  the  colsinn  is  indicated  by 
rMOtrene  hands,  the  coBrentional  repre-«eiitatioai  of  the  liga- 
■rrs  wlncfi  woold  hold  the  leaves  t'^ethcr  and  in  their  places. 
*  (he  date,  acoardaig  to  Alphoose  de  CandoUe  ("  L'Origine  de> 
lanies  odtivees,"  p.  240)  has  existed  from  prehistoric  ttn<cs  in 
c  dry  md  hot  sooe  fr<iB  Seaepd  to  the  basin  of  the  Indas. 
iwcea  lal.  15*  and  jo\  a  aiote  characteristic  pbmt  an  the 
abglofSoalBen 


I  Egtjit  caa  hanOv  ha«c  beea  pttcbed  upoa. 

w.  T.  Tbiseltum  Dvfca 


Earthworms 

I  >£i.  in  your  issrc  of  October  9  iv  .!.  x\\.  p.  570;,  ar.  :n!cr- 
rn,;  communn-at.' -a  entitled  "  .\  tiigantic  Karthw  inii,  '  in 
I'  ll  il-.c  writer  rcfcri  t"  w<irin-  <•{  larjje  si/c  h'  inj;  fairly  i "rn- 
ri  III  parts  of  Ca!<-  ( "lony.  I  nisy  nicn'n  n  that  here  jfi 
I  n  if  is  ni>t  an  infrf<|U'ni  •.ij;ht  to  sec  two  rjr  three  of  th'.--c 
"•■tnn  Ul  the  S3':iv  'I.-.),  :iilrt  ~li<jwcrs.  ;hi>.it;h  I  wi'ul.i 
proooance  th^tn  '•>  ev-nctSy  cmtn-in-  1  have  --.-en  >..iii. 
f  frmr  Ck~(  in  lent;;}i.  a:>d  al".ut  the  thickne-s  of  one's  hiili 
«T.  They  arc  of  a  ; -lir  ^bry  1  Inish  cdoiir.  and  af  t'^Mr,  on 
e  e vainmatKin,  to  have  taii."  j  r.  aiatic  tolours  oNer  j'.u-s  <  i 
■»,ijv.  Tbf  "C  wotTii  3re  st^tcin^ly  ri»  t  cor.fme'i  1  .  f>i>'_icu- 
or  aJtitU'ies,  .t>  I  ha»c  met  wi:h  '-he:,  n:  elex.i'.  r.-  of 
1  itjfjn  to  4000  feet  abi<5C  the  »ca.  '  'w;--.^'  their  cemin^ 
mess,  'if  li'xly,  the  ilr/ :»->rm; — is  I  -  frf  hearii 
a  called — iojo  fall  an  ea^y  prey  to  swarms  ,(  .ti:  .11  red  and 
k  ants,  that  attack  the  v-ic?im  a*  it  lie-s  on  the  gr"t-.t,il. 
n'sjng  from  lar^  to  «nall,  I  may  men;;on  a  r-jr.  jus  earth- 
m  thai  I  Couzvi  to  iic  very  tomm'^n  in  North  It'jrri'-"  The 
f  peculiarity  about  this  worm  is  the  sixe  of  its  "  ca  t,  "  this 
(  ab<Mit  fomr  iaefaes  bieh  by  oae  ioch  and  a  half  aero- .  the 
which  is  made  cxip-sSaped  or  with  a  atarkeri  depression, 
rhc  Mirpo»e.  I  belwre,  of  ealcten  water.  The  stem— if  I 
apply  (lie  word— «f  the  **  cast  "  is  about  an  inch  in  diane- 
itraogly  bnilt  of  nm^  ot  carthjr  matter  laid  drcaaiiernUtAlIy, 
saing  toward*  the  top  isjo  a  1^  thai  ibraa  the  side  of  the 

C^— ^■^.ja  s  U^r  n>»  Km   MXitt  M  (k*  "  Sfs  thtf 


Sois>c*iascs  a  leaf  may  hare  fallen  oo  the  **  caM  "  ia  the  ' 
sc  ijf  cfVCSaoa.  and  thi»  »  at  oooe  bailt  over,  so  that  ;-art  of  ' 
"cast**  MMJ  >eexi  »i*3*v  aad  parr  below.  The  worm  I 
r  it  yrerj  wial^  aad  haH  to  tecnre.  I  hare  f'/tind  the  only  I 
mmI  of  "   -     .    .  . 

It, 


aot  know  how  loBg,  ai  I  aevcr  nccceded  ia  citiactiaif  a  whole 
worm  from  its  banow.  The  "oasts" are  very iuubcimu,  and 
weigh,  I  ibotdd  tbiak,  qaile  an  ottnce  each,  aiai  are  to  be  met 
with  both  in  the  forest— as  well  as  ia  gankos  aad  caUvaleil 
land.  I  also  Ibaad  them  dose  to  the  beaks  of  rivers  that  were 
sufficiently  near  the  tea  u>  be  aonrideiably  impr^aatcd  with 
salt,  so  that  t  condude  from  this  that  salt  water  is  not  deatnie* 
live,  at  least  to  this  species.  FBBDEaiCK  LCWJS 

liogawantalawa,  Ceylon,  November  5 


Injuries  caused  by  Lightning  in  Africa 

It  is  a  remarkable  fact  that  in  all  the  publications  relating  to 

Africa  we  seMoni  come  across  accounts  of  injuries  caused  by 
ii(;h:ninji.  Some  travellers — those  of  the  German  Loangu 
Lxpe<liiioo  of  1S7J-76  for  eaample — even  distinctly  rc7>'>rt  that, 
notwithstanding  the  extreme  frequency  of  lightning  in  .Africa, 
ca~e.s  of  dani.i;;e  inflicted  by  it  are  almost  unheard  of.  I>BfiaC 
my  own  stay  on  the  Congo,  though  I  was  eagerly  on  the  look* 
ot.t  (or  iri>i,iiires  of  this  kin<i,  I  did  not  succeed  in  aothentieatiag 
a  siii;;Ie  case  of  injury  due  to  the  electric  fluid.  There  was 
in<letd  a  vague  rumour  among  the  natives  of  a  man  in  some 
village  havinj;  l>ctn  stniek  <lead  and  a  "  ■  -hiiiiljek  '  burnt  down 
t  \  l:.;htr.irij;,  1  u;  I  i;oiil<l  find  no  eye  «i!ne-ies  of  th'-  fact  ;  and 
all  the  'itoe  I  was  in  A.'^rica  I  never  -.uv  a  tree  or  '..tlier  obicct 
which  -K  ivsed  any  signs  of  having  •  en  stnitk  hy  h^litning. 
The  lii.Iy  case  of  wliith  I  olitained  any  a-.illiei.tic  rei">rt  i'  n«  that 
the  oal- magazine  of  the  Frencii  I'ai  :  .ry  i.t  llanana  wa-  hurijl 
down  in  conse.jiiencc  of  a  li^;Iitiiiiii^  stroke  in  .March  I^.S2.  I 
have  liecn  recently  informed,  however,  that  just  a  year  after  the 
dcstniction  of  the  F  rench  coal  :i:a^37ine,  the  large  gin-stote  of 
the  r>utch  factory  at  |:.iiiaria  «  siniilatiy  destroyed,  a  flash  of 
light lung  having  kin<llcd  a  };reat  fire  thtre  «hiih  lasted  four 
da)s.  a  result  of  t!.L-i  two  attidetits  fcillowing  sd  close  on 

one  another  in  the  same  loiality,  ii;;hrning-conduc;ois  arc  now 
l»eing  set  up  at  Banana,  and  the  Interiiat;  iiial  Asv^ciattoa  of  the 
Congo  has  had  o  ndeco  ts  fix«d  on  all  the  magazines  at  Vivi. 

I  find  in  L>r.  I'<j};t;e  .  ,  irr;aj>,  which  I  am  nnw  pre-  ar-.n^  for 
publitali'in,  an  iti^^a^ite.  »:ir,e--c  l  h)  that  tra\elier  h;iii-ilf,  of 
a  man  heini;  kill-.d  ov  o^;hir.;ti^.  .\s  far  as  my  own  researche- 
go,  I  fir.d  scarcely  any  literature  conci-mir  the  uscol  li;;htning- 
rcls  or  the  frequency  of  accident*  from  lightning  in  the  tropics  ; 
and  if  any  r  f  your  readers  wouM  coiiiriiurja.a'e  to  the  Cilumns 
of  N'AILkfc  any  infom.ation  relating  :  ■  tiu-  m;'  ;  ct  •*}  ich  they 
may  have  gaiiitd  hy  a  rc-iriencc  in  those  ;e-,;.  ..us,  ;!  ■  y  %*'Ll  i 
render  a  great  service  Vi  meteorological  science. 

Hamburg,  November  29  DASQKU.iLAM 


The  Northernmost  Extremity  of  Europe 


1  Willi.iu.s,  say  s,  on  p.  54 
s  a  *  ii;h  authority'  <'n  Nor 
'     arc  ? 


II I  a 


these  "iJ.V"  arc  ?  I 
never  claimed  the-  lea  t 
ni  (.rule  "(•Hide  for 
s.  I  Ix^  to  refer  yoor 
'  ■■  author  himself  say* 

l.'—l's.     To  set  'i  r.n  ii»rg 
an  in-;;i:  Ui  Nor- 

LTit  tunher  -^\-  ;h..t  ht 
.that  Kr-.vs.  jaT' -i  If  ti  juttoi 
H.i'i  I  hapf^ient'!  to  meet 


Mtddcr.ly  break  off  a  fre^h 
eoiM  (ct  a  ^aaee  of  the  word  as  it  rapidly 
L    it  is  el  a  iediy  rri  colour,'  and 
sMm  at  a  cnw^adl  pea,  but  I  do 


\''it  R  corres  .  0  lent.  Mr.  M: 
that  Ttiri-ljerg  "is  a  im  ••-  :    a  ; 
way.    May  1  fje  ]>ennnicd  tu  .  ■'.  wi 
ki>ew  this  gentlem.in  very  well,  -.tt  i  h.. 

^f'j,rj/Au.!/  authonty  lor  a  fai-lty 
l  "i:r.«ts,    which  is  ail  that  hb  Work 

corre-;-  n  iLnt  to   thr  J.rrfa.  c.  where 
that,  lor  rea-.  ,ris  evj'l  -iri'  !,  .: 
up  Is  a  i'.:  , /•a^'4/<ij.' a  j'.l  ■  I .!) 
i»e.;ian  );e"-,jra:  her-.     Y'  i.r  corrc-j-' 
saw  wilh  his  own  evts,  ten  vear-.  .i^'i 
ftrnh'T  nor.h  thnn  ;hr  Norn  t-.ij' 

him  fjeforc  he  ^v^rTesI  nn  h;s  excursion.  1,  then  but  a  sehool- 
l«>y,  could  h.-iw-  ir,  '.rnic  1  hiin  of  thi»  slarll  t^'  fact.  What  I 
said  was,  that  wc  boU  assumed  it,  hu:  it  bail  onlv  been 
fr.T-.fd  by  measurements  this  Mimmcr.  Iliat  was  alL  Ai 
re-gariis  the  height  <{  \\f  prorooniot.c-  ■  n  the  cjasi  of  Arctic 
N'lfway,  I  am  s*iriy  t  >  have  to  rej  e.it  my  contra'. iction  that 
there  is  no  single  one  which  is  higher  than  the  North  Cape. 
Your  correspondent  again  quotes  ToRsfaerg.  If  quoting  tUs 
'•high  anthority '"  at  all,  thestatcawnt  sboold  be  correct.  Yoor 
readers  are  informed  that  this  gnide-Ux^k  iays  that  Svjerbolt- 
klubbea  "is  l-.r<ntjr  fmr  Norwegian  fwhy  .Vi-r  i  ?  if  Norwcgtsa 
itshooldbeA'i'r.-'^.  I'cet  hi„  her  than  the  North  Cat*."  loDS^ 
beig  says  nothing  of  the  k:r:d.  What  he  say  is  s.mply  that  It 
is  M/MFdi  t>f  {kiHitJ\  1000  feel,  aixl  from  this  v^^ue  guess 
Toor  correspondent  evolves  a  fresh  discovery  and  figures.  Hail 
be  taken  the  trouhJc  to  consult  the  pnorc&t  of  oar  geographies, 
he  would  have  learned  that  the  Nocth  Quie  is  imdu/mtoUy  the 
hi^est  headtaad  in  FiotLazkea.  His  comtailing  "■Trf*  that 
ihcR  aie  a  doeco  othos  Is  awidy  aa  imaciaalive  < 


Digitized  by  Google 


NA  TURE 


Dec.  1 1. 1^ 


fnm  KOBarkinf  that  U  «en>s 
m  Mm  kas  paid  m  ftv  weets'  visit  tu 
b  &att     Ute  North  Ctpe  for  Indf  an 
to        becorae  «Q  ««tharity  «n  all  ackalific 
uuil  Tith  th»t  cqiuiiiy  maoBg  a  ntion 
explores  Mid  MMM/f  as 
A  Norwegian 


ClD«b  «nd  Watehfti 

■f  -.iniNLr-il  time  by  our 
.  .    --^^i-'  ''iiii;  :liu  iMurs  should  l>c 
■f  I'cint^  numbered  con- 
:>•,-  .in -Lii<;c  1  in  Roman 
:.-      .:  :    ..L-  l  .Tl'orn.i:^!)'  would  be 
.  -     -  !;u-  f  u  c^  ><f  our  present 
;  ^       \i  .  vki'uld  be  shown 
oiia  uwi2i.>,  a,-)  II,  I  J,  I5(  &c, 
dtstingnislied  by  an  uioir-lieiid 


i   d  xJbKj  struck 
^  -  o*  TWO  itnjus  in  t 


LI    public  and 
:w  nt  present  ; 
VaII'HI:,  vol. 

l•l^.'r  nbove  six, 
i  .1  to  twcnty- 
1  .tnd  uiomio^ 
■  -n  be  disiin- 
,  ,  sd  succession 


m  M-  iiifcrear  tuvEu 


hoars  Of,  preferably, 
B.  J.  HOPKlNb 


,11  Ptiettouwior. 

liwot  su  :      c  evening.  I 
1.  2.'  It  were. 
-  -  vj  liicc  »h;u 
%     .      .        ,;    ■  ;    l:(       a  veiy 
»»»^--  -^w.".    jrsx-    f.  i  f-tr;i:;cv.i  it  wa^ 

•ixL        s  •  ■  r.'i  rx>m  au 

■"•if  BiiUKii.         -  •  ,  •  .  w  ron^with 
t  mnHBtB  .air  '  "  this  I  went 

w  Mb  'tt*  otK  attoa  at  Tri-:        I„^Ier  in  the 
WBi  lad  nectiag  i  inenvi  at  the 

1  jm:-  i7X3:  Ikid  sud  titc  moaa  looked  /«/rr 
Jt  rbc  a*at    The  ii%;bi  por»iou>  a  pretty 
si^2K  oTailii^nkc  ocoLfted  Id  Cteorra  aod  I.au>anne, 
*  fcv  kfloa  ^lic  '■V  kai  <]ti«tfved  ibe  ibood  oa  the  2Sih,  a 
:  fftit  tad  wiiiMBi  (Qok  pUctt  ud  laAcd  fot  about 
I  aa  aot  scientific  cfio«i||b  lokaow  wiicther 
trfianeA  Oft  Noccnber^by  Mr.  Leslie  ut 
B  kiTe  any  conoedion  witb  ttii^  Or  wtictber 

'T««^.  CaBum  de  VaihI,  December  6 


Tbe  Awron  Bonalis 

B»Vjiae  the  Noswegiu  cault^e  of  the 
1^  «^kM^  I  Mm  irow  worLinc, ««  complete  <l> 

^K!rrT  a'^  ^sbng  mrlrcJtOogici]  <oeietie» 
ii  jixanih  s^jplicd  by  thwe  irilo  have 
w^n,  tx>  Ijc  good  aiaaf^  to  plaM  wilhio 
«r  ^  iiiitci  I    II  ii>  «-iudb  ti>e««  joor(ul»  contain 
IS  iiaratw  i«eii  mi  ^  ^  .\'.'Tmi|'  4^ 

,  — r  ^uflfai  aiso  he  eij  i;efu!  tor  all 

P  onrr  un^^tJi i^m d  ob«<:^r->-i;;  ot' 


ap|K^inCed  at  the  head  of  this  C(Mnmisiif)o,ud  nflt  I 

early  summer  nf  1S71,  with  a  small  bitt  efficittrt  nuT" '  \ 
naturalists,  he  citablished  himself  upon  tbe  wjtW-  | 
coast  of  New  Kii^;land  at  a  jil.u.e  failed  Wocxi's  H 
Among  the  niobt  r.otpd  of  the  iiii.riibfi>  i;f  tLii  ^ur 
were  A.  E.  V'crrill,  S.  j.  Smith,  ami  Sander-^.n  ^'suiK 
of  whom  have  remained  with  the  CotnntiMion  r* 
summer  since  its  foundation.    The  first  »oit  «• 
Conunission  was  to  iovestigate  the  fauna,  which  the  n 
comparatively  unkllOWii  to  science.  In  this  wav  :h  :*c 
supply  of  the  food  fishes  and  the  food  mu 
were  carefully  studied.  During  tbisODewmiMrdKftnt 
of  th:s  icL;ion  was  >o  rartfully  studied  sptafically  1 
few  new  species  have  since  been  discovered  Tiit  r- 
rcsults  were  set  forth  in  a  ver>'  c\trn>ivc  tqwrt  u;w; 
invertebrate  animals  of  Vineyard  Sound  by  Proi^  '-^ 
and  Smith,  and  published  in  the  fir^t  Fish  Comm  ■ 
Report.    In  tbe  summer  of  1872  Eastpon.  Mamt 
dwsen  as  the  station,  and  here  the  samesyMfmi:i:r!" 
was  cairied  on  with  the  addition  of  some  ini^aty 
done  in  shallow  water  with  small  boats.  Tta  *o*> 
1873  was  spent  at  Portland,  .Maine  :  1S74  >^ 
Conn. ;  1875  .a  W  ooci  s  Hull  again  ;  and  iST^bc-^Cc 
icnnial  year,  thitt-  was  n>>  iumnKr  -.taiion.but  ihr t:^. 
of  the  Commission  were  exerted  upon  the  Len^' 
Exhibition  at  Philadelphia.    In  1877  a  pn  of  tit  ' 
was  spent  at  Halifax,  Nova  Scotia,  arranpn?  > 
treaty,  and  the  remainder  at  Salem,  Masv.  Tif  * 
quarters  for  the  summer  of  1878  were  at  Giouctwr  y 
Up  to  this  time,  and,  in  fact,  until  1880,  the     '  ■ 

mission  had  carried  on  all  its  oif-shore  wod  * 
placed  at  its  disposal  through  the  coarte$*<f*'<^ 
Siirvtn  ami  N.ix  y  Departiiu  nl,  but  had  *** 
<i\  I'.iuwii  wjili  till-  fvreption  >»f  small  failing  >** 
^'.cam-launch  in  wlm  li  the  -liorc  u  ork   cwld  i< 
Tlius  under  a  decided  disadvantage,  it  *oM  .' 
i'\i>i .  It  1  that  a  great  .imount  of  work  could  be  cW 
doue  i  but,  notwithstanding  this,  a  large  part  trf  u<  ^ 
of  Maine  was  very  carefully  explored,  under  iJx  >j"y ' 
uf  the  Fish  ConumssioQ.  '  During  tbe  ytar-  '' 
1879  the  fishermen  of  Gloucester  ver>  nutenJ^^^ 
the  Comniissi>Mi  in  its  work  of  investigatit^ « 
the  shalU'ut  r  u  ater  of  New  England  bv  preset* 
specimen-,  "t  animals  as  thcv  happened  to 
fishing  trips,  ^currs  of  animals  new  to  the  Airer^**^[_, 
were  taken  from  the  tishing-banks  by  these  tiiiifc-a*-^ 
the   import.^KC  of  their  work   should  ncrt  !« ^ 
estimated. 

As  yet  the  Fish  CommissioD  had  done  bnte :  ■  | 
work  in  its  marine  departments.    U  was 

work  that  the  Commission  was  estabbsbed. ' 
si  ientitic  work  had  some  practical  object  in  tie« 
w  inter  of  1S7S  and  i^-  i-A-.c  ComnK-Moii  Tx5» 8S>1'- 

>,-rrv»2ief 


c\i>enments  upon  the  h.vi.hui^  oi  iiccf^»at*' 
nu»re  e>poci.^Ily  cod.  When  .Ainenca  was  liiM 
cihI  were  found  oix  all  its  shores  in  great  abw:^^'"^' 
from  this  al;undancc  the  headland  of  Capr  Cod  " 
its  name.   As  white  men  became  more  nu^^c^•-• 
^ore  and  cities  to  grow ,  the  fish  bcRan  < - 

to  decrease  in  number  and  be  dii^-cn  oil  >nto  ^' . 
because  of  the  impure  condition  of  the  w»t«- 

pl.iccs  where  til'ty  \  twrs  .^ijo  cod  COttM  beeawgSl'»^g 
point  of  r.Kks,  1:  -  .\  r.^re  thing  indeed  totio™* 
wuhm  several  nr:-j>  of  >hore.  Mer;.  ■.^•^Ml  r.vtvi^. 
aC"  iKuld  anchv'-T  a  l>i>at  within  a  iew  rods  v»l  i*"* 
catch  tish  m  1  r-o  quantities,  .are  now  obliged  :>>  VV 
;;v>rv  remote  lcdi;cs  several  miles  fnam  shure.i-  -  "^ 
tied  with  a  li^ht  catch.  E^-en  in  the  deep  crater  ** 
becomiRi;  scanxr.   It  was  with  the  hopes  of  tv-^"^ 
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r,  ■       ■  '  .-^-.-stes  had    ,   .      -    r  , 

^  .  .„   ■     .  .  -v,i~e  m  the  I  rcnied>  for  ihisdecfeasethai  in  1S78  and  1*79 '  ''^ 

■  '  begnn 'experiments  upon  aittfidaUy  hatcbnig  "'^ 
Milhans  of  ex'os  are  laid  where  few  cometonu- 

1  Vforc  thev  ate  bi*:^- 


TiJ^--.' -    i  "      '"C    it-C-l  I'f 

Sperj.er  >'    L  i  ■>.!.  then. 
I^atjftui.txi.  was 


the  cjij;.    i  nui^  ii  the  eggs  could  be  haidw 
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young  placed  in  the  water  only  when  they  arc  old  enough 

10  pattially  take  care  of  themselves,  the  proportioo  that 
Hoiiid  arnve  at  maturity  would  be  vastly  increased.  Hy 
lonsuni  work  at  hatching  these  fish  it  vva>  fh<Hij^hl  that 
t'.iucli  pT.ictic.il  j^ixxi  uiil;1iI  rosult.  Many  dittirultic^  st.>n(t 
111  (he  wa>  ,  the  most  important  bemg  that  the  eggs  tloatt^d 
ami  clogged  the  overflow  screen.  After  much  experiment- 
ing this  was  overcome.  It  was  found,  however,  that  (he 
pbee  chosen,  Gloucester,  was  by  no  means  fit(ed  for  the 
t^ork  beoune  of  impure  water  and  extreme  cold ;  but  the 
object  of  the  jweflent  work  was  tucrcly  experimental,  and 

11  mattered  little  whether  the  fish  which  were  hatched 
lived  after  being  placed  in  the  water.  Several  millions  of 
^oiir,:^'  rod  were  thus  successfully  hatched  ;uui  pl.ircii  m 
the  watLMs  (*f  CfloiK x-stcr  Harbour,  !)ut,  IjcL.nwc  of  tlic 
impurity  uf  ihcsc  waters,  it  \vas  hnrdly  cxpcctci  \\\:\\  thc 

would  be  beard  of  agam.  But  early  m  the  sprmg 
of  1 832  reports  twgaii  to  be  circulated  that  young  cod- 
inh  of  the  deep-sea  spedes  {Gadus  marrhua)  were  abtm- 
dantin  Gloucester  Harbour.  Subsequent  investigation 
iM»wed  this  report  to  be  true:  Since  the  cod  first  left  our 
coast  ihey  hftve  not  been  found  in  the  Massachusetts 

hurlMUTS  in  any  abundance,  but  at  this  time,  own  in  the 
impure  docks  of  Gloucester  Harbour,  11  vi.ts  nut  inlrci|atm 
fi'i  hoys  fishing  for  pr  re  h  md  flounders  to  catch  >  i>nni,' 

•  od.   Several  gcneraiioai  were  distinguishable,  and  as 
there  is  but  one  other  place  where  a  similar  abundance  is 
rciMtrted,  there  is  every  reason  to  believe  that  they  are 
Fish  CunimLssiun  cod,  and  that  the  other  school  is  but  an 
otuhoot  of  the  original  group  which  was  placed  in 
C'ioucesler  Harbmr.  It  is,  of  course,  expected  that  they 
mil  migrate,  in  time,  to  purer,  cooler  waters  outside. 
There  are  fishermen  now  who  are  making  good  catches 
of  these  cod  m  thi/  h.irhour  itself —a  thing  unprecedented 
111  luc  years.     Tlius  the  ex|>enmen(s,  though  prinuisUy 
Mieccssful,  have  niei  with  an  additional  success  w  hich  was 
ti»t  in  the  least  expected.    Gloucester  not  being  naturally 
suited  for  hatching  cod,  the  Commission  has  begun  the 
building  of  extensive  hatching-houses  at  Wood's  Holl, 
where  in  a  few  years  artificial  hatching  of  deep-sea  fish 
« ill  be  carried  on  extensively.  Whiles  Gloucester  tlic 
member;  of  the  Commission  made  extensive  inquiries 
iisto  ;lic  st.iiistirs  nf  .-\iiierican  fisheries,  and  conijjlcte 
repous  ujjqa  the  tesuUi  liavc  been  published  m  the  Fish 
Commission  publications. 

The  summer  of  1879  was  spent  at  another  larjje  hahiiig 
l»i'ft,  Provincetown,  Mass.,  where  additional  studies  of  the 
•ishing  apparatus  were  carried  on.  In  1880  the  Commis- 
sii.ii  was  at  Newport,  Rhode  Isljjid  ;  1881,  1882,  1883, 

and  1884  were  Spent  at  Wood's  HoU,  Mass.,  which  has 
been  chosen  as  the  peniuuient  summer  station  of  die 

Commission,  because  of  the  many  natural  advantages 
oflered  by  the  location.  At  present  extensive  buildings 
a/e  in  pruLjrc-s  .it  tliis  itation.  A  iar^e  hotel  for  the  use 
■>f  (he  Ki^l^   (-'onurussion  empioyh  is  alreaily  htiilt,  and 

•  i'T  the  fir-.!  time  occupied  durin>;  the  jiast  -mnmer. 
» 'II  'i»e  side  of  this  hotel  the  new  laboratory  and  hatching- 
ii.itum  IS  being  buih.  It  will  be  a  sexy  large  aflair,  the 
k)wer  siory  being  intended  for  use  as  a  hatching-room, 
the  ufqier  for  a  htboratory  in  which  the  scientific  work 
will  be  done.  In  the  ccUar  there  are  some  laige  stone- 
walled tanks  which  wftt  have  direct  connection  with  the 
Mi'side  water.  A  steam  pumpini;  station  will  supply 
v.itrr  to  the  ac|oaria  and  hatching-tanks,  in  front  of  these 
Hiildiriiis  Is  .1  lar;.:e  breakwater  wall  which  will  serve  the 
Kirp<>s«:  of  a  wharf  for  the  larger  vessels,  and  will  also 
>>fin  a  harbour  for  the  smaller  boats.  It  is  expected  that 
I'jtujl  operations  in  fish-h.-itching  at  this  station  will  begin 
i<  the  spring  of  1886,  and  that  after  that  time  each  year 
tuUions  of  young  fish  will  be  sent  out  from  the  station  to 
ill  parts  of  the  New  England  coast  and  placed  in  the 
» .Iter  to  take  care  of  themselves.  It  is  hoped  by  these 
iicans  tu  at  least  make  an  appreciable  difference  in  the 
number  of  cod  after  years  of  work,  and  in  port  make  up 


for  the  decrease.    ^  the  laboratory  not  only  the  regular 

cinployis  of  the  Fish  Commission  will  be  allowed  to  worlc, 
but  in  die  fu;i:rc  a  limited  nim;l>er  of  general  students 
will  bt;  iidiiiiited  to  a  table  in  the  lah  ir.itorv'.  By  special 
arrangement  with  several  of  the  ieadiin:  .Vniericaii  col- 
leges, two  students  from  each  will  l>e  allowed  to  work 
each  year  in  the  new  labonitor)-.  This  will  be  a  chance 
that  will  be  eageriy  sought  after  becavisc  of  the  great  ad- 
vantages for  study  oflered  at  ilie  station.  L  nder  these 
imnroved  advantaigeS)  it  is  expected  that  much  bet^  work 
will  be  done  in  the  fiiture  than  has  been  done  in  Ae  past, 

when  .ill  (he  work  had  to  he  e.irried  OB  in  an  oMahedrlikiB 
building  ].»oorly  titled  fjr  the  work. 

In  18.S0  an  appropriation  was  obtained  from  Congress 
for  the  ])iirpose  of  building  a  steamer,  whicli  was  to  serve 
as  ,1  tlo.uing  shad-hatching  station  to  work  in  the  Chesa- 
peake. This  was  the  first  large  steamer  owned  by  the 
Commission,  and  was  named  the  Fish-Hit-^  k.  Although 
intended  for  shad-hatching^  at  die  end  of  each  shad- 
hatching  season  she  proceeofed  to  the  summer  station  to 
engage  in  dredging.  On  account  of  her  shallow  build  she 
was  not  fitted  for  dredging,  and  the  Fish  Commission  was 
;.,'rca«ly  inconvenienced  while  she  was  used  fur  this  pur- 
jjose.  The  remarkable  results  obtained  by  this  steamer 
on  the  tiulf  Stream  sl»>pes  li.i\e  long  since bc(  ome  known 
to  the  scientific  world.  Several  hiindre«l  species  were 
found  which  were  new  to  American  v'latrrs. 

It  was  not  long  before  the  Fish  Commission  became 
convinced  of  the  necessity  of  having  a  new  steamer  in 
which  they  could  go  to  sea  at  any  time,  and  one  which 
was  perfcctlv  adapted  for  deep-sea  dredging.  Accord* 
ini^lv,  in  1S83,  the  Albairossy  a  looo-ton  iron  Steamer, 
:  34  feet  long  and  drawing  12  feet  of  water,  was  launched 
and  luiir.edi.itely  be|.^an  work.  That  she  is  very  ne.irly 
perfect  HI  all  respects,  both  iii  build  and  outfit,  has  been 
proved  by  her  two  years  of  nearly  steady  work.  She  is 
without  doubt  the  most  perfect  drcdgin^-steamer  ever 
owned  by  any  Government,  and  she  is  achieving  the  moat 
remarkable  results. 

In  the  spring  of  1879  a  new  fish,  the  tile  fish  {Lopho- 
latihts  ehmueSeniie^s),  was  found  in  abundance  in  the 
deep  water  south  of  New  England,  which  promised  to 
beconie  .m  addition  to  our  east  coast  fond-siipply.  It  was 
abundant  .md  had  .1  fine  llavour.  In  the  e.iriy  spring,'  of 
18S2  It  was  (iiund  de.id  ni  iinincnsc  numbers  on  the 
surface  just  above  the  places  where  it  was  found  in  such 
abundance.  In  the  official  report  it  is  estimated  that  there 
were  at  least  71,936,000  dead  fish,  of  an  average  weight 
uf  ten  piiuhdseachfinan  area  of  5630  square  statute  miles. 
This  estimate  was  arrived  at  by  takins  the  largest  trust- 
worthy report  of  the  numbers  of  dead  fish  given  by  the 
numerous  captains  and  dividing  it  by  400,  thus  allowing 
that  there  was  only  one  fish  where  400  were  reported  to 
be.  This  whole>aIe  dcstruriion  attracted  much  attention 
at  the  time,  and  the  Fish  Commission  has  since  made  a 
careftil  stud)  nf  the  snhjei a,  and  althouKli  many  trials 
have  been  made,  not  a  single  lilc-tish  has  ever  been  taken. 
A  few  other  species  of  animals  have  also  cii-,.ippeaicd 
from  the  same  bank,  and  it  is  the  theory  that  a  cold  wave 
of  water  ikom  the  inlying  shallower  region  was  driven 
across  the  warm  bank  inhabited  by  these  fish  by  the 
strong  northerly  winds  which  |>rcvailed  at  the  time.  The 
tile-fish  being  naturallv  .1  delicate  fish,  was  killed  b]^  this 
sudden  chan;4t!  if  tempeiai  ire.  while  less  delicate  animals 
surviv  ed.  W  heilier  they  are  entncly  extinct  or  not  cannot 
be  told.  Certain  it  is  that,  although  many  expeditions 
have  been  sent  out  and  days  spent  in  search  of  this  fish, 
not  a  single  specimen  has  been  taken  since  that  great 
mass  of  dead  fish  were  found  covering  an  immense  area 
ofiT  the  American  shore,  it  is  for  ue  most  interesting 
problem  as  yet  studied  by  the  Fish  Commission.  An  in> 
teresting  histor>-  of  this  fisli  is  pven  by  Captain  CoUins 
in  the  Aiuiual  Report  of  the  U.S.  Commissioner  of  Ftsh 
and  Fisheries  for  1882,  pp.  237-291,  with  a  figure  of  tiie 
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Ash  and  a  map  showing  the  position  of  the  banks  and  the 
area  covered  by  the  dead  fish. 

In  addition  to  this  branch  of  the  Fish  Commission's 
work,  it  has  been  doin^'  a  vcrj-  important  scr%ice  to  the 
country  by  hatchinj;  shad  and  sahnon,  and  partially  re- 
ctocking  rivers  with  these  fish.  By  introducing  the  Gcrnian 
larp  to  America  a  work  of  great  economic  importance 
*as  achieved,  and  the  large  number  of  carp-ponds  in 
America  show  s  the  popularity  of  this  new  fish.  In  con- 
nection with  State  Fish  Commissions  much  work  is  being 
done,  which  is  of  great  importance.  In  every  Slate  of 
the  Union  there  is  now  a  more  or  less  important  State 
Fish  Commission,  and  nearly  all  have  been  started  since 
the  National  Commission,  which  niay  be  considered  to  be 
the  father  of  them  all.  For  several  years  naturalists  of 
the  Fish  Commission  have  been  studying  the  oyster  pro- 
blem, with  the  hope  of  in  some  way  protecting  them 
from  their  natural  enemies  and  preventing  their  decrease. 
Under  the  direction  of  Mr.  J.  A.  Ryder  important  experi- 
ments u})on  artificial  oyster-farming  have  attained  a 
marked  degree  of  success,  and  within  a  comparatively 
few  years  it  may  be  expected  that  oyster-culture  in  .Xmerica 
will  be  revolutionised.  There  are  at  present  experiments 
in  progress  upt)n  the  transplantation  of  certain  desirable 
shell-nsh  from  the  cast  coast  t«)  the  west  coast  of  .America. 
Owing  to  the  extreme  ditferencc  m  character  between  the 
water  of  the  two  coasts,  it  is  doubtful  if  these  expenmcnts 
will  succeed. 

For  the  purpi>sc  of  studying  the  economic  problems  it 
is  necessary  th.it  men  be  sent  to  dttTerent  pans  of  the 
American  co;»st,  and  these  men  arc  always  instructed  to 
study  the  fauna  and  make  collections.    These  collections 
auT   all,  after  carvful  study  by  the  Fish  Commission 
n.ituralists,  turned  over  to  the'  United  States  National 
Mu!>eum,  and  in  this  way  her  zoological  collections  are 
vastly  increa?.ctl.  The  collections  made  by  the  Fish  Com- 
mission steamers  are  of  vast  scientific  importance,  and 
they  greatly  add  to  the  interest  and  value  of  the  loological 
branch  of  the  N.itional  Museum  collection.    It  is  also 
the  plan  of  the  Fish  Commission  to  distribute  sets  of 
duplicates  from  their  collections  to  the  different  .Museums 
of  the  country-.    Neariy  200  such  sets  h.«vc  already  been 
distnbufe<l.  and  special  sets  arc  made  up  for  exchange 
with  foreign  .Museums.     It  has  been  the  pt>licy  of  the 
Commission  to  carefully  study  .Amencan  fisheries  and  the 
apparatus  in  use  both  in  this  country  and  abroad,  and  by 
this  me.nns  find  out  the  most  improved  apparatus  and 
have  It  adopted  in  America.    It  wnis  with  this  object  in 
view  that  complete  sets  of  .Amcnc.in  apparatus  were  sent 
to  the  Exhibitions  held  at  Berlin  and  London,  and  that 
experts  wTre  sent  to  study  the  foreign  exhibits.  Already 
the  eiiects  of  these  studies  are  bcinj:  felt  in  America,  and 
Amencan  tishermen,  havir^'  learned  in  the  past  to  rofiect 
the  CtMnmtssion's  advice,  arc  beg:nning  to  adopt  needed 
reforms  in  ve««els  and  outfit.     It  is  hoped   that  the 
Amencan  exhibits  had   st>me  similar  efi'ect  upon  the  j 
fishenes  of  other  nations.  1 
The  Fish  C»>mmissn^n  *  work  in  its  original  conception  I 
w«5  really  the  solution  of  practical  economic  problems.  ' 
and  It  has  m  the  main  adherexi  to  this  idea.    Hence  its 
scientific  wx»rk  has  been  ma-.nly  upon  animals  winch  are  I 
in  sv>me  way  connectnl  with  such  problems,  the  work  in 
rerv  deep-sea  dnHicT's  being  an  exceptional  but  natural 
deviation  frxmi  the  rather  umnteresting  study  of  she  shal- 
low fishing-grounds  to  the  nch  field  of  deep-sea  lescarch. 
As  this  work  can  be  earned  on  :n  addition  to  and  without 
mterfcnng  with  thervgiilar  w^»t'n  of  the  Ci«mmiN>ion,  there 
IS  m>  chance  for  complaint.    To  the  sc:cntinc  w  jrld  it  is 
Tery  important  that  this  is  the  case.    Dcabng  with  the 
pobieiiis  that  it  has.  the  natural  historx-  wuik  of  the 
Fish  CocnmiSiSion  has  «»l  necessity,  been  niainly  of  a 
syMeiiatic  character,  dealing  •'•th  species  anii  their  dis- 
tnbutK'O  more  than  with  problems  of  anaicm),  cmbrxo- 
iBfy.  and  hmolofy.     But  there  has  been  also  miich 


enibryological  work,  that  of  Mr.  Ryder  ujmii  ur*; 
economic  fish  and  the  oyster  being  of  most  unporjjc 
In  addition  to  this  natural  butun'  wori(,tiicit  us  Ut. 
the  gathering  together  of  complete  cuUecivuu  o(  ill  ^ 
paratus  usecl  in  connection  with  the  lishenes,  wlua 
been  placed  in  the  National  Museum.  Aisocxcaa 
time  they  will  possess  an  immense  Kientibf  falut 

The  scientific  and  imponant  practical  tcMtlu  ii  ik 
Commission's  wurk  are  mainly  set  furtb  m  the  aibliujL 
of  the  Fish  Commission  or  the  Nati^mal  MuMB^r 
some  of  the  monographs,  and  also  ^yiiopica  ifwctt. 
which  require  better  plates  than  the  (jovenuneiit  |wl>ia 
tions  ordinarily  contain,  or  need  to  be  puUiihni is kiik. 
are  printed  in  some  other  publicatioos.  Ttw  QwiaMi 
publishes  an  Annu;il  Bulletin  and  an  Aunul 
The  former  is  pnnted  in  pan».  a  few  pajjo  ax*tiiBt.a 
sent  to  scientific  men  as  soon  as  publi^bcd.^ificnab 
gathered  into  volumes.  Four  have  been  pruiadiip' 
date,  and  they  contain  miscellaneous  aiticlti,  aur<  ' 
considerable  scientific  importance.  The  Rtpor  i»{v 
lished  annually,  and  contains  the  larger  rewr»  tf< 
different  question^  and  general  monographs «  (iw^ • 
animals.  There  are  nine  volumes  alread;  publiJitCM 
they  cover  the  \  eara  of  the  Commission's  «u»k«pi»;l- 
Many  of  the  rejiort^  contain  anicles  of  great  iBij^nv 
to  the  scientific  world.  k.4LW  i  f 


THE  IXS/  JTCnoX  OF  E.\  ol.\EER.>  ^^''^ 
SlilFBL  ILDERS  I.\  SCOTLASl 

\  GREAT  amount  of  valuable  scientific  •<«••' • 
special  character,  is  done  by  the  swHtSf"^ 
ing  institutions  of  the  country  ;  and  muchof*P<''* 
latterly  made  in  the  practical  applications 
mechanical  operations,  and  also  in  the  ath*"*  ^ 
those  sciences  which  bear  most  directly  upoatUP^ 
w  ork,  is  largely  due  to  the  grow  th  of  these  iiutittf>* 
principal  one — that  of  the  Institution  of  Cinl £»(■•■* 
—  may  be  regarded  as  the  parent  institution,  ii*^  •'  • 
reason  of  its  age,  but  also  because  of  its  Iwsb«»* 
and  the  quality  of  its  work.    Ihe  InsutatMt  <*'' 
Engineers  has  contributed,  in  a  very  iinportau  if* 
towards  transforming  engineering  from  the  pwn*  ' 
"base  mechanical"  calling  into  one  »bich  ow^ 
among  learned  and  scientitic  professions. 

The  great  success  and  usefulness  of  the  '"^^^ 
Civil  Elngineers  has  gradually  led  to  its  work  bun***' 
and  more  differentiated,  and  to  certain  »peciil 
of  It  being  taken  up  by  other  institutions  that  ^  ^ 
formed  for  the  purpose.    Wc  thus  find  the  In**^ 
of  Mechanical  Engineers,  Telegraph  £"8^"'^^:  ,  ' 
.Architects  m  which  marine  engiiiccrs  are  luw^ 
Irtm  and  Steel  Institute,  and  others.    All  "J^***"]^ 
tions  are  in  a  prosperou>  condition,  and  enwl  * 
number  of  new  members  c\cr>-  year,  '^f]'^* 
most  successful,  without  except um,  both  |iic<b**J- 
and  scientifically.    While,  on  the  one  hand.tWT  * 
benefited  their  members  by  tuUecung  pa|^ 
vuiing  opponuniues  of  discussion  ap<.»n  po"*"*'" 
interest  to  them  m  the  pursuit  of  their  »anoiJ  <=»";^ 
they  have  also,  on  the  other  hand,  canted  4£»cb«> 
\xstigation  forward  in  directions  which  wouid 
have  been  much  neglected,    i  he  field  of  sctw*^^ 
panicularly  the  inductive  side  of  it— has  bees 
extended  by  the  able  and  thorough--lhoi:gh<inos»- 
trusive — work  which  has  been  done  b>  the  ttspf^ 
institutions. 

It  IS  not  in  the  metropolis  alone,  bowcrer 
institutions  are  now  to  be  found.    They  wpp** 
versal  a  want  to  admit  of  being  centred  ui  aB> 
of  the  country.    We  h.ive  iu>:  recn«ed  fn*' 
the  twenty-seventh  annual  volume  of  tie  Z'"**'^ 
of  a  well-known  and  excellent  uistiiutiua  <*hitli  t^ 
that  city,  \-u.  that  of  the  Engineer*  and  Slupl''-''*'' ' 
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Soatbnd.  This  Institution  is  not  restricted  to  the  marine 
or  an)'  other  special  btaoch  of  engineerioK,  but  includes 
smoBfits  members  chril  and  mednnka!  engineers  of  all 

classes,  metallurgists,  marine  engineo^,  and  shipbuilders. 
Its  published  volumes  of  Transactions  usually  contain 
paper-  of  a  \.incd  and  instructive  charaLtcr,  .rul  very 
valuable  caiuinuftications  from  .syiuc  uf  the  iib)  -*.  cinincr.t 
Clyde  engineers  are  to  be  found  in  them.  The  import- 
ance of  thi<!  Institution  may  be  jadged  of  by  the  fact 
thttthe  number  uf  itsmeinbera,aMoeiates,aiMlgradaates 
amouQia  to 

Tbevolmnfrof  Tmuae^msyaiA  issued  contains  papers 
ind  diaeMMtoiw  upon  the  properties  of  the  oontpound 
^rt^ne,  the  stalMlttv  of  ships,  screw  piles,  the  testing  of 

turbines,  cable  iranv.v  .iys,  .md  other  subjects.  Then 
.ilso  a  I'residcnii.il  .\ddrcs-,  delivered  by  the  President, 
Mr.  jamea  Kcid,  of  the  Sprin^^imrn  Loconiiiti\c-  Works. 
Mr.  Kcid  reviews  briefly  niaiiy  of  the  l.Ucst  engineering 
achie^-ements  that  have  been  recorded,  or  that  arc  being 
atteu^ptcd,  He  refers  to  railway  operations  in  thtscooDtry 
4«d  akmwil.  tram»-ays,  steam-shipping,  docks,  harboors, 
canab,  bridges,  bydnulic  and  eleciiicaJ  machinery,  gas, 
and  «iBQke  comlmstion.  Where  the  laoge  of  subjects  is 
so  \-nricd  and  extens!\-e,  the  briefest  reliereiices  are  usually 
of  conrs.c  all  thai  are  possible. 

Mr.  Rcid  poir,-.-.  IV  It,  with  regard  to  rail  w.^y  tr.ilTir,  thr  hcne- 
hcial  results  ol  l.j«tr  lares  and  other  mrr(  used  f.u  ihtioi  in 
not  only  wondcrfiilfy  au^niL-ntjri^,'  the  \ohnnc  of  third- 
rl-i^s  traffic,  but  also  in  adding,  upon  the  whole,  to  the  re- 
ceipt* of  the  railMray  conjpanies.  "  As  the  downward  move- 
mem  of  classes  is  iftiU  contintitng,  the  outcome  will  most 
Jiiiely  be  a  general  reduction  of  the  number  of  classes  to 
two— ooauntty  first  and  third,  but  pmctically  iirst  and 
secofML*  The  railway  companies  in  this  country  yet  have 
3  most  uicfti!  work'  to  do  in  rirrulating  food-supplies,  i 
The  Fij'i  League  lnvi-  h.nl  r(  fr'.'.;erator  cars  constructed,  I 
w'li'tii  arc  .vorkin.;  lJL■t^vL■(.■n  '.hc  SLOtch  ports  and  London  ; 
this  small  •.otiiiacncemcnt  is  capable  of  a  vcr\  large 
urgently-needed  development.    A  new  dcpiu  ture  in 
I'Kumoiise  practice  has  been  taken  by  M.  Anatole  Mallet 
m  Fr.ince,  and  by  Mr.  F.  W.  Webb  in  England,  by  com- 
f<Mnding  the  eagioea.  The  results  thus  obtained  are  stated 
to  be  very  satisnetory,  ahhough  the  maximum  economy 
Jwt  i.s  practically  possible  can  of  course  only  be  obtained 
>>  steam-jacketing  the  cylinder,  or  by  the  use  of  super- 
leated  steam. 

I  he  advances  that  have  rccrntly  been  made  in  stcam- 
fi  Lipin;;  .»rc  rofiTrrcd  to  The  fastest  voyage  niide  by  m\\ 
tc.xiiier  prior  to  October  23,  1883,  was  that  of  the  Ai,i'~l:a, 
11  s»hich  she  ran  J7S4  miles,  between  Queens(owt\  -.wA 
ve\r  Vorl^  in  6  days,  3 1  hours,  and  40  minutes.  Mr.  l<eid 
\\  %  that  diis  is  equivalent  to  a  mean  speed  of  17  miles 
er  hour ;  but  he  speaks  of  miles  in  connection  with  these 
gurcs  as  though  he  were  dealing  with  ordinary  statute 
"les.  The  fiijurcs  j^'i'-en  really  lel^ito,  howi-M-r,  to  lci>nt-. 
rnautical  miles,  w  ili-U  ihe  speed  uf  the  .ma.;  wy.m  the 
■)vage  in  qucTitiuf)  was  at  the  rate  of  over  \y-i\  \w\\q->  per 
nur.  Mr.  Reid  also  says  that  at  an  average  speed  of 
>i  miles  per  hour  the  Atlantic  might  be  traverst-d  n  vi\ 
vn.  The  average  speed  requisite  for  crossm.;  the 
iiantie  in  six  davs  is  aoout  rgfknotSf  or  22^  mUes  per 
Mir,  a  S|Med  wMcli  nearly  amounts  to  thai  of  many 
dflury  railway  trains. 

The  Dcrfomiance  of  the  Alaska,  \vhirh  Mr.  Reid  refers  i 
1,  b.n  been  much  exceeded  dunnii  tlie  present  year  by  \ 
0  Atl  uuir  liners,  the  Oregon  and  the  Amt'iica.  The 
rtf^on  has  1  rossed  the  Atlantic  in  less  than  6  days,  10 
WIS,  thus  hcatuiy  the  Ali.d-,t  by  nearly  half  a  day.  The 
mhria  and  Utruria^  the  new  vessel*  of  the  Cunard 
atnpany,  are  expected  to  beat  thu  Or^-^on  by  about  as 
uch  as  the  latter  beat  the  Alaska.   The  Umbria  is  said 
have  attained,  upon  the  measured  mile,  a  mean  speed 
'^  30f  koots,  or  nearly  24  miles  per  hour.    It  is  possible  , 
at  soe  may  succeed  in  crossing  the  Atlantic  in  six  days.  | 


Passing  from  the  wonderful  strides  thus  making-  In 
steam-shipping,  the  President  calls  attention  |to  the  diief 
of  the  lam  canal  schemes  which  are  now  befove  ^e 

world,  such  as  the  Panama  Canal — which  the  indomitable 
energy  of  M.  de  Lesseps  appears  likely  to  bring  to  suc- 
cessful completion — an  indc[)Cndeiu  1  :iti:i!  across  the 
Kthmus  of  Suci,  and  the  .Manchester  Sh;[>  Canal.  It  is 
surprising,  however,  that,  while  referring  to  these  \*arious 
means  for  facilitating  transit  across  the  ocean,  and  also 
to  the  Channel  Tunnel,  Mr.  Reid  omits  to  notice  the  ship- 
railway  scheme  of  the  American  engineer,  Capt.  J.  B. 
Eads,  C.E.,  which  has  now  been  for  some  time  helbf«  the 
cngineeiing  world,  and  has  recoved  the  approval  of  some 
of  the  most  eminent  authorities. 

The  principnl  p.ipers  contained  in  tlie  \oIuiiie  of 
Tyint<:ii(ti(fns  (tiider  notice  arc  those  upcin  the  compound 
en's'inc  \;ewe(l  in  its  cconomicn!  .-ispect,  by  Mr.  R.  L. 
Weighton  ;  upon  the  stability  of  ships  at  launching,  by 
Mr.  J.  H.  Biles  ;  and  on  approximation  to  cur\'cs  of  sta- 
bility from  data  for  known  ships,  by  Messrs.  F.  P.  Purvis 
and  B.  Kindermann.  Mr.  Wcighton^  paper  gives  a  clear 
and  able  explanation  of  some  of  those  properties  of  the 
compound  engine  which  affect  its  economical  working ; 
and  while  there  is  nothing  novel  or  recondite  in  it,  and  it 
is  somewhat  amateurish  in  style,  it  is  of  value  in  keeping 
before  the  minds  of  engineers  ponits  of  funil.unent.d 
importance  tvhirh  it  is  well  for  them  to  think  pre- 
riseiy  and  fre<)ueiitly  about;  and  it  did  good  service 
in  causing  one  of  the  longest  and  most  interesting 
discussions  which  took  place  during  last  yeai^  meet* 
ings.  We  dissent  entirely  from  an  opinion  exptessed 
by  one  of  the  speakers,  that  "  papers  brought  before  an 
Institution  of  this  kind  should  either  expound  some  new 
theory,  contain  some  novelty,  or  bring  before  them  some 
important  addition  to  the  rneclKinical  ilet.Tils  of  any 
machine."  An  exclusive  strivm;^  ;iftfr  mere  originality  is 
not  an  unini\ed  '^ood  ;  besides  \vhirh,  one  of  the  greatest 
advantages  of  such  institutions  as  that  of  the  Engineers 
and  Shipbuilders  in  .Scotl.md  is  that  the  members  become 
fanvlinrised  by  papers  and  discussions  which  are'even  of 
a  ronminnplace  type  with  what  is  alreadjr  known  and 
thought  by  the  itioit  capable  men  upon  subjects  that  all 
engineers  require  to  thoroughly  master.  It  is  not  nov«1 
f>oints  nor  original  conceptions  only  which  are  of  value  to 
the  rank  and  file  of  members  ;  a  still  more  potent  cause 
of  good  is  to  be  found  in  the  educating  and  intorining 
influence  which  is  exerted  by  well-esiabhshed  scientific 
!de;i>  and  recorded  e>.per  enceljeing  frequently  discussed, 
:inil  by  the  constant  and  ready  reference  to  fundamental 
Mvl  teemed  principles  which'this  involves. 

The  paper  on  tne  stability  of  ships  at  Unnching 
is  accompanied  by  curves  for  various  types  of  steamer 
at  launching-draught,  and  advocates  coMtniCling  soch 
cun'cs,  as  a  rule,  before  launching  ships,  ft  !s  well  worth 
•f  idmi;,  as  it,  .-ind  tlie  discitssion  npon  it.  show  how  diverse 
and  inconsi3teni  Ihuii^h.on  the  wiiule,  vague  are  tlie  v  iews 
held  by  many  shipbuilders,  \yA\\  upon  the  necessity  for 
ascertaining  the  precise  degree  of  stability  possessed  by  a 
ship,  and  also  as  to  the  sufficiency  of  a  given  amount  of  sta- 
bility for  purposes  of  safely.  The  author  is  somewhat  am- 
biguous and  inaccurate  in  his  definitions  of  such  terms  a* 
"subility,"  stiifness,"  &c,  and  inconsistent  and  looeo 
in  his  use  of  them :  but  this  appears  to  be  a  common  fituk 
with  technical  writers  upon  naval  architecture,  as  was 
pointed  out  by  Prof.  Osborne  Reynolds  at  the  Rritish 
Associ.ition  meeting's  nf  I.i^;  For  inst.inre  it  is 

Stated  in  the  paper  under  tonsjidcration  that  "  the-  kmd  of 
stability  which  is  required  at  launching  is  stiiines>.  "  .^iid 
"  the  question  of  stabihty  <at  launching  appears  therefore 
to  reduce  itself  to  one  of  stillness,"— stiffness  being  re- 
presented by  the  metacentric  height,  which  measures  the 
force  required  to  incline  a  given  vessd  through  small 
angles  from  a  iwsltion  of  rest  in  still  water.  Yet  the 
auDior  goes  on  to  say  that  *'our  only  safe  guide  is  the 
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complete  investigation  of  the  stability  of  a  ship  at  angles 
considerably  bej-ond  those  to  which  the  metacentric  height 
is  a  lair  n»ea«iire  of  the  stiffness"  He  also  speaks  of  the 
"stalrilily  of  a  ship  up  to  of  inclination.  This  is  a 
strange  ahhough  common  misuse  of  the  teim  **  Stability  " 
Stability  only  exists  at  a  position  of  stable  equOibritim, 
and  w  h.it  iv  really  meant  by  :it>o\  f-qtioted  sentence  U 
not  ^rah]lit\-  at  i.ir^e  angles  of  inclui.nion,  but  rightinc; 
fori,- 

The  otiier  paper  upon  stability,  which  describe,  a 
method  of  approximation  to  cur\cs  of  stability  from  data 
for  known  ships,  is  interesting:  in  slmwing  how  some  of 
the  elements  of  Stability  van-  m  a  -hip  with  the  ratios  of 
draught  of  water  to  depth,  and  depth  to  breadth ;  but  we 
cannot  rcf^rd  it  as  likely  to  be  of  much  vahie  in  prac- 
tif(  The  approximations  obtained  by  applying  the 
iiutlirtd  are  only  reliable  uhcn  the  fom>  of  the  vessel  for 
h  tlic  curve  of  stability  is.  required,  and  ihal  of  the 
one  wiuch  is  being  visetl  for  estimating  it  from,  are  bo 
related  to  each  other  that  an\  section  of  the  tmc  ma\  be 
obtained  by  projection  from  the  corresponding  one  of  the 
other.  Differences  in  form  are  excessively  numerous— 
ahnost  univcrsaJ  indeed— among  ships ;  and  small  discre- 
pancies of  such  a  kind  often  affect  stability  to  an  im- 
portant degree.  When  vessels  are  found  to  belong  to 
what  is  defined  in  the  paper  as  a  "  type-form,"  the  method 
IS  api>licable,  but  where  no  true  type-form  <  an  he  dis 
covered  for  a  particular  ship— and  this  what  usually 
h.ip|icns  in  practice — the  only  reliable  and  also  the  readiest 
mode  of  approximation  to  a  curve  of  stability  is  to 
compute  by  means  of  Amsler's  integrator  the  true  length 
of  a  small  number  of  ordinates  of  the  c^]^^-e. 

There  are  other  papers  of  interest  in  this  volume  whidl 
are  amply  deserving  of  perusaly  though  we  have  not  space 
for  rHemnjT  in  detail  to  them.  We  may  note,  however,  as 
an  indication  of  the  active  rtnd  enlightened  interest  taken 
by  bcrtith  engineers  ui  scientdic  teaching:,  that  the  Pre- 
sident of  the  Institution  of  Engineers  and  Shiplniilders  in 
Scotland— in  referring  at  one  of  the  meetings  to  the 
endowment  of  the  John  Elder  Chair  of  Naval  Archi- 
tecture in  Glasgow  University,  which  is  filled  by  Prof. 
F.  Elgar^said  that  "the  Council  had  agreed,  and 
were  morally^  bound,  to  support  the  institution  of  a  lecture- 
ship in  anticipation  of  a  Cnair  of  Naval  Architecture  in 
the  University."  M  r.  Reid  further  stated  that  "  the  Council 
had  agreed  to  continue  the  lectureship  in  connection  with 
the  Chair,"  and  he  w  ished  it  to  be  known  that  the  original 
intention  was  still  to  l>e  earned  out.  This  Is  a  stron^' 
practical  proof  of  the  earnestness  and  vise  lihcraliiy  (if 
Scottish  engineers  in  the  matter  of  scientific  and  tech- 
nical education,  and  it  is  a  policy  which  cannot  fail  to 
laigcly  benefit  the  district  in  time  to  come.  It  is  also  one 
indication,  out  of  many,  of  the  advantages  which  may 
confidently  be  looked  fibr  bv  engineers  and  scientific  men 
as  the  oatnial  oiitcome  or  soon  institutions  as  those  we 
have  referred  to. 


THE  EGGS  OF  MONOTREMES 

SPEAKING  at  the  anniversary  meeting  of  the  Royal 
Society  in  November  1883,  Prof.  Huxley  said:— 
**  It  certainly-  was  high  time  that  British  science  should 

deal  with  a  problem  of  the  profoundest  zoological  in- 
terest, the  n  .iterials  for  the  solution  of  which  abound 
in.  and  arc  .\\  the  *ame  time  confined  to,  those  territories 
of  the  Greater  Britain  which  lie  on  the  other  side  of  the 
globe."  Thc«e  words  had  reference  to  the  series  of  m 
vettigations  which  Mr.  Caldwell  the  first  Balfour  Student 
— ^had  then  gone  to  Australia  to  prosecute  with  regard  to 
the  embrj-oh^  of  the  lowest  Mammalian  formSj  the 
Monotremes  and  Marsupials. 

Somewhat  less  than  a  year  later,  and  whilst  the  British 
Association  was  holding  its  meetings  in  Montreal,  Prof. 
Moselcy,  the  President  of  the  Biological  Section,  was 


enabled  to  communicate  the  following  brief  but  ]i:£i!(\  > 
message  tdsgraphed  ftom  Australia :— "  Cildvti!  -  ? 
Monotremes  oviparous  ;  ovum  tnerafalasttc'  Einr  «, 
was  the  message,  it  yet,  as  iVot  Mfladq  uic.  n.i 
tained  the  most  important  sdentilic  news  wtiidi  lad \ 
communicated  to  the  Association  in  Cjutada 

Zoolo<,ns[s  will  now  look  fonv  ard  "ith  deep  lWrr^  > 
the  publiralion  of  Mr,  Caldwell's  niorp  detailfl  i-.'.v^ 
of  his    recent    investigations,  wln'h   hj\'f  ap^/i 
enabled  h;m  to  confirm  so  fully  vlut  liss  bffnrt 
suspected,  but  never  actually  proved  t.i  Iw  the  vm- 

1  hat  Monotremes  are  Ovipwroua  has  be«n  nuicti 
by  various  naturalists  for  now  come  tixty  veari  h^i} 
till  the  present  time  no  sufident  e\idenct  b'. 
brought  forward  to  place  the  matter  be)  ood  dt?^ 
chief  difliculty  in  elucidating  the  problem  Itus? 
fact  that  the  two  curious  fjroups  of  animals *inci ( 
arc  placed  in  the  Monotremata  inhabit  nduti-J 
.Australian  rcjjion,  and  hence  ha\  c  been  but  liitk  ■ 
in  their  natural  habit.it. 

Though  they  are  closely  allied,  yet  tbe  umithorlf 
and  Echidna  differ  markedly  from  each  otlieriat 
appearance— the  one  being  adapted  to  the  w^icr,' 
its  feet  tvebbed,  and  its  manle  of  that  pccuiif 
which  has  earned  for  it  the  name  of  nock-tMll«H 
whilst  the  other  is  essentially  a  land  animal,  I 
ants  which  it  licks  up  by  means  of  a  lrn>:  i'ci;l 
and  hanng  its  body  covered  with  sharp  m-  w* 
a  hedgehog. 

The  question  of  how  these  animals  reared! 
and  in  what  condition  the  latter  were  boro,I 
a  matter  of  much  dispute,  and  for  inf 
principally  indebted  to  the  memoirs  of  Hg 
Geoffroy  St  Hilaire,  and  perhaps  most  of  J 
whilst  from  time  to  time  short  notices  aiei 
the  /'/,vc..//wa  t    the  Zoologica]  Sodetyi 

of  the  l.ir.ne.m  .Society, 

In   iR2i>  (jcotlVoy   .St.  Hiiaire  l.iid  a  a# 
before  the  Royal  Academy  of  Sciences  in  B 
*'  Considerations  stir  les  ccufs  d'Oraitbona 
de  nouveaux  doctuuens  pour  la  question  de 
tion  dcs  MonotrteieSk*'   Herein  he  sutrf 
that  the  Monotremes  could  no  longer  he  win 
the  mammals,  nor  could  they  be  dasiill  ■ 
birds,  or  reptiles,  or  fishes,  but  they  most,V 
ing  only  two  groups  of  animals,  be  formed 
fifth  class  amonj;;  the  \  ertebrata,  which  » 
divided,  according  to  him,  into  Mammail 
Birds,  Reptiles,  and  F  ishes,"    The  most  in^ 
his  paper,  from  our  present  point  of  view,  H 
of  a  letter  which  he  quotes  in  full  from  Prel 
of  London,  who  deicribes  in  some  denjl 
a  certain  Mr.  Hohncs,  whilst  shooting  • 
the  River  Hawksbuivh  in  Australia,  dl 
laid  by  an  Omithorn>-nchus  ;  the  salu. 
h.isten  away  from  a  sandy  hwV  .and 
water,    Kvaminaiion  of  the  bank  led  t^ 
a  small  burrow,  in  wliieh,  on  a  rude  no 
were  deposited  nine  eggs  of  a  pei^v 
which  rendered  them  clearly  dts  " 
of  any  bird.   The  eggs,  he 
une  forme   r(5guli^re  sph^roti 
(5gale  largcur  h  chaque  bout ;  Ui^ 
longeur  de  pouce,  ig,  et  en  ' 
mini  e,  fraj^ite,  k'^'ctement  tra^li.px^^^ 


uniforme  d'viii  blanc  mat;  sa 
loupe,  prescnte  vine  texture 
r^ticul^  ;  la  maticie  c 
dc  scs  innombrablc  et 
p^chc  pas  que  la 

'  Annnltt  <itl  S 
StcifU  rhiltmml' 

'  llie  \ame  if 
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I'n  des  octifs  (?tait  cass<5,  et  j'en  ai  examine  la  surface  in- 
terne, laquclle  m'a  parii  6trc  aussi  fonn<5e  par  un  d<fpot 
de  trt^s-petits  grains  dc  la  matii-re  calcaire."  He  further 
states  that  the  dimensions  and  form  of  these  eggs  remind 
him  of  those  of  many  of  the  Saurian  reptiles  and  Ophi- 
dians ;  wiiilst  Jarrel,  who  examined  them,  came  to  the 
cnnclusion  that  they  differed  as  much  from  the  eggs  of 
birds  as  from  those  of  reptiles. 

Fig.  I  is  copied  from  a  drawing  which  accompanies  the 
paper  of  (  icoffroy  St.  Hilairc,  and  represents  its  actual 
sue  and  form. 

Of  the  nme  eggs  which  were  discovered  in  the  nest 
fnur  were  brought  to  England,  and  of  these  two  found 
their  way  to  the  Manchester  Museum,  where,  Prof 
Williamson  has  kindly  informed  mc— whilst  he  was 
rurator,  from  1835  to  1838— he  distinctly  remembers 


Kk..  .. 


their  being  placed  and  labelled  as  "  eggs  of  Duck-billed 
Platypus." 

In  1826  Meckel,  of  Halle,  had  published  a  monograph 
on  Orrtitfiorfiynchus paratioxus  {Lc\pi\g,  1826),  wherein  he 
.innounced  the  discover)- of  mammary  glands,  rudimentary 
in  condition,  but  still  undoubtedly  present,  and  scr\ing 
for  the  nutrition  of  the  young  ;  rieoffroy  St.  Hilairc,  who, 
as  before  said,  was  stronglyof  opinion  that  the  Monotremes 
rould  not  be  included  amongst  the  Mammalia,  suggested 
that  the  nature  of  these  glands  had  not  been  sufficiently 
tiudied,  and  that  instead  of  being  mammary  they  were 
.er)-  probably  analogous  to  those  spread  out  on  the  flanks 
>f  aquatic  reptiles,  and  which  s€r\-ed  to  lubricate  the  skin  ; 
f  this  were  not  the  case,  he  further  suggested  a  com- 
lanson  between  them  and  certain  odoriferous  glands 
xisting  in  the  neighbourhood  of  the  mammary  glands  in 
hrewv' 


"o  these  criticisms  Meckel  urged  in  reply  the  strong 
iimrnt  that  they  were  only  known  to  exist  in  female 
notrcmcs,  the  males  possessing  no  such  structure,  and 
r  still  Owen  published  his  account  of  the  "  Mammar)- 
nds  of  OrnMthorhyHchus  paradoxus "  {Phil.  Trans. 
?).  In  this  paper  also  he  quotes  the  following  passage 
1  Meckel  ("  Ornilhorhynchi  paradoxi  Anatome," 
:—  "The  difference  t>etwecn  the  bringing  forth  of 
^  )-ounp  and  of  eggs  is  really  verj-  small,  and  by  no 
n«i  of  an  essential  nature:  birds  have  accidentally 
hcd  the  cgg^s  within  the  abdomen,  and  so  produced  a 
g  f<ctus — an  occurrence  which  has  been  induced  by 

HtK.,  iSjT,  pp.  >8  and  gi  ;a]io,  "Memoir  on  the  Abdominal 
of  OmiihcTliynrhu*,  falitly  pmumcd  to  be  mamnury,  hnit  which 
e   not  n»iJk.  I't^t  fxiocn*.  ilc*tin<n  for  the  firnt  nutriment  of  the  young 
n«wiy  haK-tiKil,"  C*utlt  ,Mt<li<aU,  February  iS,  1633;  aliio,  Annttltt 
'irwfet  A'^ttttrr/U*,  torn.  I«.  p.  «57. 


I  direct  experiment ;  and  lastly  the  generation  of  the 
Marsupial  animals  is  vcr>'  similar  to  the  o\-iparous  mode." 
Meckel,  Owen  says,  deems  it  "  verj-  probable  that  as 
the  Omithorhynchus  approaches  still  nearer  than  the 
.Marsupials  to  birds  and  reptiles,  its  mode  of  generation 
may  be  in  a  proportionate  degree  analogous." 

Somewhat  later  Owen  published  an  account  of  an 
<  )mithorh>Tichus  fcctus,'  which  measured  only  two  inches 
in  length.    After  describing  its  external  appearance  he 
says,  "  On  the  middle  line  of  the  upper  mandible,  and  a 
little  anterior  to  the  nostrils,  there  is  a  minute  fleshy 
I  eminence  lodged  in  a  slight  depression.    In  the  smaller 
1  specimen  this  is  surrounded  by  a  discontinuous  margin  of 
the  epidi-rmis,  with  which  substance  therefore,  and  pro- 
'  bably  (from  the  circumstance  of  its  being  shed)  thickened 
'  or  horny,  the  caruncle  had  been  covered.    It  is  a  structure 
[  of  which  the  upper  mandible  of  the  adult  presents  no 
trace,  and  is  obviously  analogous  to  the  homy  Icnob  which 
is  obser\-ed  on  the  upper  mandible  in  the  foetus  of  some 
birds.     I  do  not,  however,  conceive  that  this  structure  is 
necessarily  indicative  of  the  mandible's  having  been 
applied,  under  the  same  circumstances,  to  overcome  a 
resistance  of  precisely  the  same  kind  as  that  for  which  it 
is  designed  in  the  young  birds  which  piossess  it.  The 
shell-breaking  knob  is  found  in  only  a  part  of  the  class, 
and  although  the  similar  caruncle  in  the  Omithorhynchus 
affords  a  curious  additional  affinity  to  the  Ai>es,  yet  as  all 
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the  known  histor>'  of  the  ovum  points  strongly  to  its  ovo- 
viviparous  development  (see  also  Phil.  Trans.,  1834, 
p.  555),  the  balance  of  evidence  is  still  in  favour  of  this 
theory." 

Later  still  (Phil.  Trans.,  1865,  p.  671)  he  published  a 
paper  on  the  "  Marsupial  pouches,  mammar>'  glands,  and 
mammary  fcctus  of  the  Echidna  hystrix,"  wherein  he 
proved  that  the  same  caruncle  was  present  in  the  Echidna 
ffi'tus,  and  further  that  this  was  carried  about  by  the 
mother  in  a  pouch  (two  being  present  in  each  individual, 
one  on  either  side  the  middle  ventral  line),  into  which 
opened  the  mammar)'  glands, 

Owen  adheres  firmly  to  the  opinion  that  the  Monotremes 
are  ovo-viviparous,  in  which  opinion  he  is  supported  by 
the  evidence  of,  amongst  others.  Sir  E.  Home  {Phil. 
Trans.,  1S02,  p.  67),  whose  account  is  probably  the 
earliest  notice  of  any  detail,  which  was  published  in 
England  with  regard  to  the  internal  anatomy  of  Omitho- 
rhynchus.' Home  says  at  the  close  of  his  paper,  "  this 
animal  having  no  nipples  and  no  regularly  formed  utenis, 
led  me  to  examine  the  female  organs  in  birds  to  see  if 
there  was  any  analog)'  between  the  oviducts  in  any  of 
'  that  class  and  the  two  membranous  uteri  of  this  animal  ; 

'  Tr,xKt  ZiVl.  Six.,  vol.  i.  p.  111 ;  alw  Pm.  Zoal.  So:.,  1R.-4,  p.  ♦J' 
]      '  For  one  of  the  e.irlieiit  hjfuro,  see  .Shaw's  Haturatisft  .MiurlUny, 
vol.  li.  1799,  and  for  figure  of  tchidna  vidt  of.  cil.  vol.  iii.  1797,  under  lume 
of  Afjrrmetefhagn  aeuUatii.    Shaw  »ays  of  Kchidna.  "  It  i»  nlw  »  ">o»< 
Mriking  instance  of  that  bcaut'fu)  gradation  w  fr«iuently  »«n  <"  Nature,  hy 
w  hich  creatures  of  one  tribe  or  genus  approach  to  thoM  of  a  very  (WTerenl 
I  one.    It  forms  a  connectinp  link  between  the  very  distant  genera  of  Hystni 
.  and  Myrniecuphaji^a  ;  having  the  external  aspect  of  the  one  with  ih*  mouth 
I  and  peculiar  geitenc  charactcn  of  the  other." 
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l«i£  nitnc  owM  be  ntwmrJ.  D<fru.«iU  It  1m  n^y  1ft ' 
cMiUm  twin  .in  ecc  cciul.1  lie  ff>  U*r  v  vm.i  M  wmv  tu  ■ 
^tl  .1-*  Mif  nunc  iX'r%        liLi'Mpr  >l<»«»h 

In  lilfil*.  I         IttJ  I"  t-'n'IH*";  t'le"         ''"^  uitn  ■ 
p»..icd  II)  ■  cavity  I  .iTc<|^Mi.!,n<      Iftc  utrt-W  .filler 
.iniirni-  T'tirr*  M  Ia  hat-  lipil :  «h>  li  my  "icrf 

<Clt»    CillfCil    «UVVI\l(lJ|rt.il,    *wl     I    tlf«l  ■! 

tiiikncf  UiHuiU  fofw^inl  >K»<Hiit  th:i»  nli '  It 
niH.tiHl  fttitil  iicorfniv  -St.  Ililurf".  Jui*' 
MnrT.ttremo  >ini  iwHi  .vniUtiW*.  ixuH^Ii-tAiiiIteti  lur 
fart  ilifti       nmiti'^)!  tW-«i         %  wr-inv  «( iii.niifnu} 

'"'tTi*^  %  |>r.  \vh.^Um  ^'Aj  '  /"--tB.^  1  A;,  p.  /.S;,  , 
writes      I  tttrti  til  inJ.Kiii*  Vitii  lli.i'  ■''  Vl  linci- 

Riser  <;i-(lt»r.m  m  Vai-<iM.  nii'I  \u\A  Ihmi  plicol  fcw  jI  , 
Ittutd  In  iJiC  S,kM  MrTi^i-K-J"  llir  iU:ni1.  L-  :f  luil  , 

lj«n  h,iin.V.l  t»^rt.  ill  J  u.MMlrn  «-.,h-.  ..n<!  ti'.u  *  \\\Vs  iii  I 
■nnfiiiiYntiO  It  IiJwl  UiH         rC£.    wh'lc  r-l  %oft.  «"N 
no  tnlci'ii'MI*  rcnpfiiii;.  itmI  iitittnl  ll";  •♦-•f  Mf  n  tw>*  ■ 

IH,  \irlii4t«iO  itx'  not.  iHiuf.ct.  i.  r^  ir      Im''*'  ' 
tiVeti  the  tni#jlj(r  \\\  cvwiiitto  Itic  t..,r*     .li  ■  i»rf  Si.^ittl 
hit  vviiltcitK'  M  reJWKi*  tfi"  *H(ri-n  a-  4111^1111*1  iii-mfi'irm 
111  tiukc  fiini  ilwl*  Mlu  tW  M'ifrflivmi"  jtc  ..>init  i-  , 

iMttlll*. 

ik  l.ii*>|liilIo'"'/s/  A<uri»-i/;ii4  V  .  11  •lit«tl|>i;t 
lhi>  riiliiniMi  iiwnnrit        li  irtlUir*  ttl.^t  •  t««  ctl>i«l>i  tfM  ti  ^ 

Wfe*  •■lljlinnl*.  ft  M'     V1'l"»Lvll,  -•)».-- .Mt'ti'lc'l*  llf 

•be  Ain»i  im  riitu  r1.itn>^  »t>il  llkit  \xt  >i:  *.  Il  li  i.|  tivii 
th*  eiiii*.  'ti'l  tlicv  «tir  t*«  in  n  «nlirr.  jt*  I  '"n;  ^xf*  .if 


\p<t.  11,1^4 


Cihildwtqitfv:,  •  liinf  of  iltr  IfiHinli-ltfinrili  tribei,*W  « 
!•  i(ii,ilOlll  lirA.ukPtl  in  t-fuAro^  S(.  Hilurr'kaHiric,*'* 
inaTM|iMii  ni  ■]♦•  litin-xtc  nt      mon'v;*.'   l^i  la.^ 

I  lilff  <lj!tO  '/i-it  it  ■t;ik  ^  Gri  nell  Icnrmn  llnr  tr« 
thit  tUr  wilt  ,  1  |.i)t  jbout  ibe  ^ir.  lUfc  a* 

r-H%iiir  ..f  r.-  t  iif  II  limi,         tU«l  the  ftmilr  1"  » 
•'jili'i.ible  «UTit  mh  her  c^^*  iti  a  iiett  mIik-L  m 
fmriil  iTH'"  ;  I 'ir  ftt'l' "n  the  •urf.Te  of  the  «tp  J» 
.■ni-i^o  •liiiii'  i.M  till- 1']  til  |iii*,  >ie  .iil*lnl,  «iiM  Uir^t^n 
"I'lii*  ■-■-n'  i-.',iinfi:iiiT  |Kirt«f  Mr.  Cj,U*clI<  fmrni^Tt 

in»n  -ii  »>it   l*.'it:*tl  A»""<  I'll'i"  w-l*.  Iiiiwrrfr  freUi:*'. 
Ill  ^lif  I  ■.  .1  "1  ..rji.  'Siiuin  riiexJtl.lMlf  ^-m-:?/!"-"- 
.11  -tin  .tl  ■  MnTMttmnr  .-"in  iin,  rtl.iiJte'rr  to  im  ;v- 
■  nli^-li  iTic  iibacck  rtf  iSe  iiiitLii  » 
I  lint.  '*hcfi  *<i;7itc-/xi«:ie 

I  r-  t-'i  ilifi  ej;  i.i  "Tijinnii  *♦ 
.  '-••<•  iia  to  Ml  }iT'Jl<i)iljikm  i«^iTX,  uL 
'■•  Mfn.<rtnM;  mmj^  yniv^^y^s 
I  ali'i.iiiitliin  -if  the  «ti)Uiaei  tkOcr*  " 
■  •lictl  ilirn;  tlic  eirly  lUtce*  irfilrtw 
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iiwip 
jiiii  :. 

It'Ui  ■  'KU  I 

111  til*  ^tj ;  J 
»lit»:ti  n  1 1  !■■ 
incni. 

1'lit'  i4«M".i.c  iif*)!  Ur-^  in  niKtiiiis  (A  ft«»J-i<l>" 

l<r.U'f  *  II  iin-  p:^-i.^ir}  thu  *|iirin;;  iSi*  .■•-i-,)  V»« 
.»f  tij'"  •»Ti'if;  ■!  -li'tiilil  i.'Tt'rt  Ttilii  «ti<  ■    .  '  - 

i;«  lili-'^  il..iir',i.l    (i.'jc.J  to  ..■  ' 
^1  (vn-:  ■!  I,  , "i^lt  fr II  nnii<ii;-1  •  ■ 
IlirliiiiM   l< -ii-  tif  i  i'itdlfi  •JijBt  ftli  .  :  ' 

|irH*t**f-l  tii<  .t  ^rV».» 

I':;;*  1 .1      \  i»'iirr»rrrt  rf^pcriivrly  exxTiyr 
t|U*U  ,iri  i  r^toWm*.  m-j  .i:  i-cfj  c.irK  ■  o 
■  ttili.t.  llir  MtV»  U't-t  .if  .1 
•■>  r        tlie  mTTitt  Iff  \|orrt?^'"* 


t".  U«) 
fri-iB 

III  Vr* 

'   '  Intil 

•  It  1 1'lrt  tiw. 


Ur.  \\'i.r.liCTVit|  tf^ 
rcwl,  l*'fitnr  ibi  ZH.tlni;ii.iI  Son: 

Nnitth  Wilt*.  "Itetun  1  lir  I.iUix  .K  h'« 
thol!r«liii|>  jmI  iN'je4Mli'n;.i4  Aii«lYiti|it>a>;«i 
Ilic  riiirmct  tti  *\\v  \w\  1.  Ill*  -My.  i-  '■  I'l 
iliiNi«^ii,  iflat  xinir  iiiiU-  <Ji*umK,  i|u-  (i^i 
iiftf  I  fc*  HiifiU  h.n*  Imxii  in»\TT'f  I,  ■ 
itTH  ■■lirrf)  whirit,  *lr*-tittin;  etch  -i 
tlifi  Itttlil  ami  Icll.  iliii'k-  tj.nrtiiilliu  ln->l  i' 

f>Hiiiiy<iir4sttiiMi  Imt-il  wnliU'Air* 'itiii  iii>> 

•<ItI<««i  iniiiT  tliJiii  ln->{ii'  y.ml.  finui  \\*  «  ttrt  *>r 
lb.in  T«>i  fe«t  l«4-.t.-  lire  *iM7.m  'if  llm  1  "Ii     .<  nr.1 1/ 
tht'tv  itr-rt*   Wi'ir  Willi  «lit¥*-iiUt  iti- tr  - -cil     \i*  <'.v* 
wrrr  l.turi'l  in  1  |ir«(tM'  ii.iir.l/ji  fiittr*  'rf  •  -iii.i  irKM 
tUknnlilliii]  ivj:-'*t'W  K^iIm    "'M   ..I  :lic  tVHn.. 

itf  tlir  iini  |-a  n»*  in.Mlf*  .if  HTtt-r.-.t  t  :  tti  (..  «hi.  || 
»tri!  RCTvf*Hjifl  i.;^!  ril  ;|m:  >i|i?  m)  -'  M-i-Vf-  ;n,| 
jmlilnMn^vilv.  iiiipt:rfi>  IS  t.iniifU  InvAt  r  .  ,.  ^^  ikui 
»in"  kuil  iHir^-r  *>«1!.  i.:!.'  ti  jiresctiteJ         "tt  iii.in." 

Ih.  Itcfiril*.!  .ll-i  ;V...  >f  W  .N.'  I  i  1.  |l.  atJ- 
miwlTlie  nevi  .rf  J'lutyims  Iwt  f*iloJ  ■.  ■  lui.!  Itji  iw 

t.a*i]i,  Mr.  l*.Urkk  Idfl. ^iii^tMii  m  tlw  (l-r- 1!  Sair^ 
po(ihilv;d  in  yv-.i^i  .V-  ,  kiit  |i,  i.ji,  i.if.mnitttqn 

«)itili  Kit(  ^ffiTTK  iK.iii^ln  |.i  tils  iiuiicr  i«ituvniint;  iW 
M<iu  iiicmr«  wMJu  ttirlyiii:  ihcir  nuiiit    n  ;  h  t:.--  m 
tlir  rHiilJKl   AfWte)   .S\ili>.iy.    A  fnii  ><•  • 
*Wii«JClM  I'l  hiiii  ftliirli  i  rieti  .  ,  . 

new.  lint  wtiitb  ilaeil  V(;i  »<i<iit       r  Ifi  ,  , 

liruutcni     •  III  <.iifmn^  ilie  I**!;' Ill  .lut  ,,  1^,(1 

m.irv  t  iMuriil  ivILmt  iiv:tm  ill  Kit  t'b^  «*lt  nl  1  •inillpi:! 
mil  lAi.ol  (miller  vie,  ntitl*l  i'i»  u^i<-<if  ir  w  i*  in 
be  r-iuntl  w»  tit*  niEhl  u-jtr  : '  twt  1w>vm.|  mvt^U- 
«k:iims  We  beiik|f»  fwArtnl  the  M».lrnrv       1  r«ri«n 
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Ilk.) 

A  fi- 
ll, I' 

A  W  I- 
Tlk*  .t.  I' 


1  iTii  ftwtix*!  tcnr«nci  m  ttri^w-'*" 
.toA  i«  in<M«  III  imm*f»  " 
Iiilit4l  Vt*..  W.  tiM  iftii  hnnti  rejilv  UjiivJ»v"' 

Vnrilit*  \Ir.CjIilw«9  I..1  •lutwit  llu;  1*  "^^  fl 
itki*niiLil*'  I   ,»!lt'*^"   u  iire!«*ni   imai;  fi-'- 

mTtC.ld  trf    iM  tiintiilir.il  iV*    t»' .1-   in  thr  >i,t-:''«-^ 

titit  tvAliMunil  lliil  llic  runi"i<  •t«^f> 

HM-nl  "f  lit"  •  \|.i(uiM.ilii  vliicU  r^uli  in  tVi ;  '--^ 

•  •'tin.'  tmlic;^i  iitvl  \liM  fttrtiLirinii  M  ap  h"i.-  ■ 
iHv  iiit!ir  itu-Ti*  (iill  mniiirtL:  <*f  iKe  1  Tti  "'^ 
t-iitin*-  'I  etc  r  mntl'-Jilirtn^  r»rU  t.i  '"^^^^^ 

*  '  I"   I     -Il  till-  tit4tcriiitl  lU'«ii«is,  ''■ 

\  -r^  I  ■  rt-Alt  iii*.  in  fact,  ikil  Ik".*' 

N  .■!  .        iTti|)itav V,  ju«;  i*  w* 

III .  n  |«t  lit. 

,  .  -.11*  v.irl'm*  ihcone-* 'li" 

*iV|i.-tiiii.  tl  .;  .»*it-Uu-  IS:.i:ji.Lst-t>k»idn-^ 
-;il<»*«-tl  il-j  |irnt  bl.iti\to  liinli  fhanttcroii-  "j 
<  liijlu  '  ivrir-'T'te-      h.ivr  l»e»-n  c-i  ilil-kfM^* 

Mij  .^'iiphltj  1.  ihr  kIi.;i  bcMt;  .»  h>  [Mlfceiir*!  ^  * 
I  Hhi!   ^cmiilwj  fi.»rtl    ttlitcli.  it»'*-  * 

I  •hn't;:L-nt    tuK>«.   Uirti:    ilcvriJ^icii  b'ltii 
I  SAnt*i|^i.i     lli'M- Aicurilin;:  >o  li iin, tSfce '.«»•  UO' 
txiiiu-Iir*  l:»»tn  fior  « nnim<Mfc  ncin.  tfii  the  *»*^ 
•:4iiil(l  A*ii  |«  nmMkleiiO  .la  the  ancctM 
I  rnUiA 

I  Hliw   •■.tiDi.f  nirit  h«tfi  tb»i  ""■J^ 
•Ifi  i'*i|  tioin  .\iii[£iitK.t  lilc  i»ce»uW9:  '«di  t** 
\w|tli(1ii,t  tl*-'-.  sscr»*  iiij'ij-fcvKil  tt>  A|ir»e  in  *** .  , 
I  liia^AiLtiiii  •iMiin,  i  ri  111  lite im|*ijrUTiif»c***i 
Sf'iti|**  li  :i  luiljf  .»nilti<»  ir^  prwwnl.'^''*^ 

I  i-l'iHrnllv  fi'i'.fit]  111  iHf  |tc|"'tta- 

II  I*  intvritiiiii:  |.i  cMiti":   Itui  CotK 
I  •m*in;;*t  till:  nuiiwi.  .jc  extilKt  f»inn^ 

U»-  ht<in,:tii  tit  li^'bc  ^lnriTi;  *e* 


XATUJ</: 


•35 


iifrfnietliiiiflinvtcvii  Kcpcilui 
-"Tbu  ••ftler  I  br/oirvitplui 

prox^iiutixn  i«  •rt-it  111  Uif 
liiih  iiv.irfv  icvc-iiililc  tliiK^ 
illj  E«  Imin.i :  .it>l  ip.  tIk- 
Is  •lniwft  It!  llic  «tili-«>«l«;r 
•I  till'  ttuiniikAli..  rffht.  aw 
i*f  LcIikIiw.  l*»cT.irMni» 

in  ai»>  oilicf  •iiiiM'Mi  \4  ' 
trfou  the  cm .k*<mI  *bi.ille« 
notri-iiMi.  TUe  (iuIji*  Ua. 
-tiu*r.tl  •trlt'ty  '  Cope  •>Ji*i 
Im:  Thfii'ni'.triJi.i  -fJ' 
ju*t         i)t  i^'^  uuili:*  L*l 

,  on  ilu:  ••ilkcr  li,inil.MV  xml  i 

ftiriii-,  lh«.i   J|p]  ii'Kiuutr  , 
((>iile>.  uK'I't  iiiwMv  Ml 
ilii*ttK-  ii.inirt;  <<f  i*inrt"iit 

niMlvIy  thiiii  hui  ;ctmi*ll) 

I  •  it  n  cf « .  uiit  iiijKitaic 
t'«  t»»«'t«»H*;  ***iil»i 
t:](t|to1  lii>iuni.iei  ^IjikJ', 
%\^UKt  iiKxiv.  «•>'  wticr 
ly  till  ii^Hiinnli.iii  ' 


'|)l  Kirtcr 


-*4c,  win'"*  lU- (I'liUJifM) 
,i«>?uiiie  tl'u  nicfulil.i^iu 

Hllk-L^l  iHI|l.f.l.l-.  Imi 
U-f.M  ..Ulil  "  It'i  ttUilH>l»». 
•Cf  I'  ■'4    ^'•'■^  ''lt»"t'». 

Ini  iH-i  iii.»ii»n.iK  tt.Ji»** 


AfcUtliin  Iw  \\nKti  uiM^pt  by  Ibe  Cuuucil  U  Itu:  Muvctni  Hit' 
•twn^^l  liut  iWni  WJf  uri'i'H  na«^  fur  iiuTta^J  uil» 
<r(j4(iift*  if  Ilk'  MiMiilU  «A«       Im:  ivtlliMc*!,  luf  ttll«ll 
ii»«-<4i<l  (.IJUl  l|  liivl  |i>  |h  «>»W  lll>*  JUU  It'  Mcvt  ilic 

lUJiiW  cx|>UMt.>.  riic  KtHirl  -Hm  «*i^c>I  1141  Ittc  iu<»-i4-:' 
till  Clii^Hi^  •kW44>l>.l  |.y  Mr.  Ki»«>it<  t  i*4'L    Mi   .M  if  i.  IL 

U>1,  II  iViiuUil  •iMtnii'W  -4  Un  HlMtKUl  |»>lMiuU  u(  litB 

Mm^vmH)       i.Vii  .1  •(^•oJ  iiKitiU){><r  itifuiuulvit  tie  o>«iv«iit«l 

OlliM  IWi^  UUllUla  )<•  O-imiltr  till-  t^llU,       Tilt*  «.-t<M*^i 

,  iif  )ri.  U  <.*!  iii>.  jiiil  k.ii(H.Nl  Miiiiii(i>#»l/.  ><r  K.  l>'yl 
I^M^.IW. j.  \hr  iLill.  l.k.:^.Mt.^fr.  Allrd  Wu*rl»(«i>i. 
A.l£.a,,w^it  ilcvtfl  MLff>l'if->iilcni<^  new  )li«iU-f*>i 

t  ttuTA:ll  iK<i\:  wltti«<l,  inJ  ilu>  M>v«r|f^  iA>*l*l  a  V^Ji*  ul 

'  ttiiaU      ih^  LlilkiiiJn*  i>n<E*^  It/  f>r.  J.  C.  bUcfe  uf  tiuy  « 

,       ^V*  JUtL  fi\fr>f«  (L*a  UMt  •JlUlljklill>  ItJMK  Ul  tllL-  M^uiliBicr 
_  fulilR  ]  rtv  iiLianr*  f.>i  IS^J  S4t  >l»^*u»;  ">»'c*k- «*».*J'*Itei»  , 
^  iltiiv  lIitM -fiu  jUil  .1 -iiuiut  iiiilJtiiu  ul  t***;*  luvt.  Uxii  liuiiv 
9>t«'>  «ui  .1  tuU  milltM  uf  tUlluf^  !•!  (Ill-  l«lHJin.'s  )*fl.Ww 
Ua.  U>j.  Iu^i  :jrv«  )i>i\t.k>l  «tuii  jililliwtiul  «iuJit«i;  r><uH(>  Im 
tWt»u-1*c>,  mIiwIi  An:iw|tuiUtl      >x«».|«tl  i.i\<y  «iitnilij; ;  l}k< 

•(•^flA^J    1|l4>,  l>-  Uuf      4a<l  ll  t:Mlll>M  i-*  ■(•Mlkv'l  iUaT  »  lAOv  fill 

n-jllii;  imii  fifty  jUijiluiU*!  Mill  Mtr^  4Uaii  Uut«  kUf  llii 
lfin|(iid.ii,  |..  «Uiui  i.llv  y»^tJi  I*  MiUj<i-M  I     WtM.;  iii*n/ 

|OttiU>lli.A  UlVk  •■..•■K  («ll.lli*fl|  IM^V  IfUII  l(A<MO 

*«»ii  'UtUtl  III  iiv*  kiiJw*-  Ijvlrcah  imHi}  ^U.  uiiL.lnidJdr  ■  uu\ 
(U«i>  k^u ,  l!k  ^Mtif  vil  ••vih^hIiiQ^  kfJii.iillvK-I.  •  HiK 
Jin^  4i  iK.~  tt~ut  jj^j  v.ijjiu-  «/'.|t  li.iiiii  ■(••M  itnuiuiiun, 
•^M^^/  Wxlii  ^•lt.    Al  utttt  IrtJlKn  J        wiUltviv  |Hlllll•^^l.  ^ 

UlklUl   «V  t  l^l'Ulllj;!  <1|>I  •It    t   ilMI-l  l«>4  «|lj>|)l«>iHIM-ll}-  ll'b* 

l<Mik>l.  Lu.'|>  >Jh^  luliu  ^1  (Illj  A*-UUlul4t)r  it(  tlic  l**>kk.-  al  tib 
Il^-<1  ^I'Uil. 
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tiM 


«HI>*MI>t  |.<tl|llK>- 
])|.  Um  di-«U'\4|M  >^^Ui  Iw  ti.«*u  tMOl 

ii       •  ifiu        IIm  i(U-ii-.  xi  Ai<t<nv«i  ,ti»l  IVMuM, 

i.  t|  ii.li-luiit  >4  itit-  '■Xc^  rft  WnuiiWi'  nil  litL- 

ii.  It.    J  .»ituii>  •■•  ilii  iif  ilil*  Nillii;^. 
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bj  ibc  Iti'.iiuite  of  Hriiish  Architects  in  connection  with  this 
part  of  ilip  Kxhiltition,  ani!  cs]>tcirilly  \<-  tlint  lieU  in  the  laM 
day*  of  ilic  F<Iiit>iri<>n  by  'lie  OuiKi  of  I'l'imhcr-.  This  I  call 
your  attention  to  hfcaii^c  tlicrc  is  good  reason  to  h-'pc  thnt  fnit 
of  this  will  sjirinj;  nn  organisation,  and  I  trust  a  legi-I.irion, 
whicS  will,  jicrhntv-..  do  more  townrds  the  preservation  •  if  hrnlih 
and  the  saving  of  lifi  ili.in  ino^t  of  tlie  much  more  I'rctcntious 
forms  of  legislation  which  wc  must  contemplate  in  the  near 
future.  The  F.nhiliition  will,  in  virtue  of  the  organisation  likely 
to  follow  from  this  conference,  l>ecome  the  means  of  drawing  toge 
thcr  all  those  scattered  forces  which  have  for  some  time  tended  in 
the  direction  of  a  great  improved  regulation  of  the  sanitary 
condition  of  our  houses  :  a  force,  however,  which,  up  to  that 
moment,  there  seemed  but  little  hope  of  being  able  so  early  and 
so  practically  to  organic.  I  feel  a  peculiar  interest  in  this 
»ab)ect,  for  I  have  now  for  several  years,  m  Cludrmnn  of  -he 
Natiooal  Health  Si>cieiy,  and  in  connection  with  the  S.i:ii'.ir>' 
Section  of  the  British  Medical  Association,  ocaipied  m>^elf 
with  CoUectin^  the  facts  and  figures  which  demonstrate  theur^^ent 
necetsity  of  improved  legislation  for  the  safeguarding  of  the 
sanitary  construction  of  oar  houses,  and  the  improved  nlucalion 
and  r^giitratiao  of  thotc  builders  and  pluml>ers  to  whom  we 
inlnBt  that  OSHtniCtion.  I  read  on  this  r>ccasion  at  the  opening 
of  the  Congress  a  paper  which  I  had  prepareil  three  years  before, 
tad  which,  in  fact,  I  have  in  various  forms  presented  to  several 
1  and  lay  bodies,  with  the  view  of  fomiing  and  gaug- 


PfoliMiioQal  ..       „  _ 

hg  pablic  opinion  on  the  subject.  I  shall  venture  to  put  tiefofe 
voa  hflte  now  only  the  conclusions  which  I  laid  before  ihi>  Con- 
Krcnce,  which  practicaUy  and  in  principle  received  their  aitproval, 
and  which  will  thu«,  I  hope,  have  an  earlier  chance  of  finding 
their  way  into  llie  ■tatiite-book.  They  have  the  object  of 
•tnngtfacaing  oar  itatiile  law  as  to  drainage  and  plumbiiig.  I 
deiiic  to  ealM  the  aid  of  the  Society  of  Aru  in  bringing  into 
Icp]  opefalloo,  u  one  resuh  of  tlie  latcniati'UMl  Exhihitioo, 
fhc  propoials  which  will  be  found  is  the  Report  of  the  Coo* 
fcteace,  of  {ufastitittiiw  aanitaijr  for  insaaitaiy  noiiMi. 
Ftnt  as  regards  dnuMoe  itadf  :— 

(t)  Roral  anthorities  uonid  have  the  saaie  powen  as  are  now 
powwied  by  urban  authorities.  In  the  mham  of  tounu,  just 
outside  the  municipal  boundaries,  tlMUHmdsof  ImNUW  Me  ipmtg- 
ing  up  without  any  sanitary  snpervisiQa  wlwtevier.  Tbe  ittal 
authority  ia.  pcihaps,  unaware  «i  the  evil,  or  \t,  at  aqrrate,  eare- 
lets  about  it  «otil  the  houses  are  erected ;  and  their  opportunity 
of  audting  fajMans  which  can  control  such  houses  is  then  lost. 

(a)  It  would  he  well  that  the  reqairementB  of  the  Model  By- 
laws as  to  New  Buildings  issned  by  the  Local  Government 
Board  should  be  incorporated  in  a  Building  Act  which  should 
be  forthwith  passed,  and  be  of  general  applicatkni  thnaghoui 
the  country. 

(3)  The  plumbing  and  drainage  of  all  buildings,  public  and 
private,  should  be  executed  in  accordance  with  plans  and  sped- 
ncations  previously  approved  in  writing  by  the  local  authority. 

{4)  No  drainage-work  should  lie  allowed  to  be  covered  or 
eonceiled  in  any  W17,  nntii  It  had  been  eaanined  and  passed  \rj 
the  surveyor. 

(4A)  The  efficiency  of  all  drain*  should  t^ctcste*!  hy  ihe  ]  i  j>- 

rcrminf  or  some  other  test  licfor-  they  arc  iiassc<l  ;  and  it  should 
e  .1  rule  that,  wherever  pos,ihle,  drain-]Hi>e^  should  l)C  kept 
fri  iii  ^  icw  only  by  lioarding  which  can  l»c  readily  removed. 

15'  No  new  house  sh  luM  he  allowed  tr>  be  irihattifcd  un'il  it 
had  l)een  pa^^ed  and  certified  by  the  surveyor,  and  a  plan  of  the 
system  of  drainage  should  lie  appended  in  every  case  tO  the 
lease  or  other  dficumcnt  for  the  letting  of  the  house. 
As  rcjprds  the  plumber';,  I  siigi;cst  that  — 

(6)  The  names  and  aililreise>  of  all  iilumbers  should  he  regis 
tered  by  the  hx-al  authority,  and  no  plumber  should  )>e  .iMe  to 
carry  on  his  trade  until  he  had  been  so  regi^tcre<l,  an<l  h.vl 
receivcti  a  license  from  the  local  authority. 

(7)  Itcforc  the  license  is  granle<l  to  him  the  plumber  should 
attend  pervifially  at  the  (jtTue  of  the  loeal  autbority«  for  ex- 
amin.Ation  a*  to  his  qualification  as  a  plumU-r. 

^s  >  L^h  licenses  shouM  be  rtnevt  l  from  year  to  year,  and 
their  continuance  should  ilej  end  upon  the  go<Hl  liehaviour  of, 
and  the  return  of  the  work  d  aie  hy.  the  licensee. 

(91  The  names  nf  alt  licensed  plumbeis  should  I  c  jiublicly 
adverlise<l  onec  a  year  by  the  local  authority. 

nic  result  of  iliis  Conference  will  live.  Hefore  long,  1  think 
wr  may  jiroimso  <.i;rv,-lvi s.  we  sh.il!  see,  as  one  result  of  this 

tahibiiion,  an  active  movement  &ct  on  fool  by  which  wc 
shaU  beneebith  be  enaMed  to  tialn  skilled  and  educated  woilt- 


lirst  pnadfict  of  wM) 
which  ueiHtaanelt 


men,  nnri  to  .-isceriaia  bv  sultahle  toU  tbdi  (idwy.  tti 
by  which  we  sh.tll  be  enaWe<1  to  prote<l  nar  utisiiB  u«  f.p 
selves  fn  ml  oecupyiiii,'  li'iuscs  whic!!  Ii.ive  iKts  Uil' "tih  1 1'. 
disregarfi  or  llagrant  detialit'e  i  f  li 
constiuction,  and  of  ;he  condri  ns  wl 
linmarily  csseniiil  to  healthy  occii}i.i!ion. 

'l'h(  HmI^Ii  La's'iriUorifs.  —  I  jas,  lo  the  IjU-a'  -r.*!.  1  , 
not  at  firs.t,  1  think,  ajipc.tr  ex  idem  to  s-imc  1' itir  mc"  '--  ■ 
our  Council  how  d  isc  was  the  c~<jnnectivr.  'l<;'«frr, 'ii:  ^  a 
to  be  carried  on  in  thesf  laboratories  anil  'Sr  jn'l  '1  •'. 
Happily,  however,  that  feeling  soon  gave  »jv  :i  if  - 
iiuie<cence  in  the  propo->ition  which  I  ma'kfor  ihf  eviM' 
of  ihcs«  laboratories,  and,  since,  a  closer  examinatkiDti t.Hc  ml 
ject  has,  I  think, 'convince«l  every  one  that  it  tn  nltliAMi 
of  lesearch  and  of  study,  such  as  iho^  over  wluchMt.  Viip 
Cheyne  and  Prof,  ("orfiehl  prcsi<lcd,  that  we  met  Wk  f  .i  I 
most  soGd  foundations  fur  future  progress  in  iiOri&fiiKm 
I'roblcrns  connected  with  the  preservalioo  of  he«li5i;  w-it 
no  ]>art  of  the  KxhibitioB  folfiUed  a  higher  puTpaw.  wltof 
can  we  took  with  mure  assured  ho|>e  in  the  fiituit.  thia  t»f 
departments  of  the  Exhibition.  A  descriptiun  oftWUboSt 
appears  in  the  official  catalogue,  and  I  shall  not  occ^ 
time  with  any  description  of  them. 

At  the  Hygienic  Laboratory,  in  its  chemical  sad  pk^NCr 
(lartments,  the  public  were  not  merely  given  the  opfiwtw 
seeing  hygienic  analyses  of  various  kinds  going  ob.sm  oil 
them  explained  to  them  either  by  Prof.  CoriieTd  or  hii  s^ 
individually  or  in  the  form  of  populir  demonttratkias-tf 
a  considerable  number  were  given,  chicHy  by  the  scnlsrM 
Mr.  C.  E.  Cassali,  during  the  time  the  Exhibition  •« 
but  they  also  had  the  opportunity  of  scdng  the  onJioMT 
of  such  a  laheratocy,  from  the  fact  that  Pnir.  CwMd- 
to  utilise  this  labonuoiy  for  his  students.   A  dsMof 
teachers,  seleeied  by  the  Science  and  Art  OcpsiV 
•dioote  in  all  parts  of  the  country,  attended  t  ficane  V 
dKm  hf  him  at  the  Kornud  Sduwl  of  Science  and* 
tHncumkedhi  batdiesinthehygienklnbontonail 
EsUbition,  and  thus  the  pablic  were  anaMod  tofm 
what sudi  a labonttoiy  is  in  full  worldiig  older;  m 
duriag  the  whole  time  that  the  Exhibition  was  op* 
above-nentiooed  Class  had  dispersed,  tbera  tNR 
worked  in  the  laboratory. 

In  a  complete  hygienic  laboratory  there  should  b 
part  set  aside  for  physical  experiments  rdating  to  \ 
pliances  ;  but  in  this  laboratory  there  was  barely  i) 
chemical  work  to  be  carried  on,  and  even  the  a 
work  could  only  be  prosecuted  to  a  limited  e4# 
that  the  class  of  teacners  went  through  their  con 
scopy  relating  to  h3^ene  in  the  phjsical  laborattw 
mal  School,  and  the  absence  of  physical  appUance^ 
as  far  as  it  couH  lie,  by  demonstrations  given  by 
at  the  sanitary  and  insanitary  houses. 

As  regards  the  Hiol<-»gical  laboratory,  i(   is  set 
purpose  to-night  to  remind  you  lh.it  in  it  Mr 
woiihv  pupil  of  Sir  lostjih  Lisiei.  who  acted 
the   I  I'lor.ltory   Suh  <  .  nimiltee.  -lioWC<l    liy  prt 
and  hy  collections  sucli  as  h.Til  ne\er  Ixrffirc  W 
country  with  the  same  c  iinj  !.  irni  -s,  she-  rolmtsi 
search  and  of  teachiiit,'  hv  ^khich  wc  arc  cnahi 
life-history  and  the  I  il  i'-.  the  (levcloptncnt  «a 
arrestitig  the  dcvelopmeir.,  <»f  those  iiiit\uV«  s 
modern  science  has  show  n  to  be  prime  factor* 
of  a  groat  piojxirtion  of  the  most  fatal  slis-case^ 
llocks  and  henls,  which  dcciniate  maiikurxl. 
those  plants  .ind  ariiin.Tls  which  constitute  the 
su]ijilies.     M:.  t  he)  ne  s  dciiir'nstral ior»fc  wr-Tt 
hy  health  slndrn's  frnm  all  p.ar1s  of  tl»e  VJft 
iiumUr  of  rallies  \\-\,-  s,>t  ,-ifiart  for  atud] 
these  were  fuUv  occupicil  from  the  first  tf» 
Kxhibilion  was  ojHii.     In  I>r.  Cor6d«t** 
lectcd  thi-  apparatus  for  that  kin<l  of  i 
and  phj  sical  examination  of  sr  il,  air, 
materials  of  house  crmstmcUon,  *^'"* 
the  education  of  that  great 
who  are  appointed  now  • 
watch  over  the  health 
well  known,  however, 
have  not  this  necer 
moment  there  docs 
for  giving  such  in' 
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.a'5i:rjs  of  health,  ami  996  insjACtois  of  nui-.inccs.  all  oi  mIioiii 
»c  ap«te<l  10  K<i  '.heii  information  and  to  acquire  the  tcchni* 
cjI  lnii»ile<lge  o?  wliich  they  stand  daily  in  need  ai  best  they 
DO :  and  ii  is  well  known  that  a  large  |>ru(iurtioii  of  them  arc 
irry  uo(icrfcctly  equipped  with  the  n«ce$!tary  knowledge,  an  I 
iikkrii  can  hardly  lie  sAid  to  posM>s  even  the  rudimenis  of 
■fUetiiJtic  technical  education  in  <iii)'jcct>  in  which  tfaey  aure 
'  pCSWBMl  lo  be  experts,  and  which  they  arc  called  upon  to  decide 
A flttitff  targely  afTecling  the  pocket'^  uf  the  community  and 
Mtimxii^ty  cnnccmini;  its  health.  In  order  to  illusiratc,tlw  inport- 
ati  '  I  the  cstalillbhtncnt  in  this  country  on  a  permanent  footing 
4  m.\ii  Uboralorics  a:>  those  which  were  shown  in  temporary 
wrki^  at  the  Exhibition,  I  shall  a-k  leave  now  to  refer  you 
^AOtthHA  wUchwai  made  in  the  Fieach Court,  illimtmlin^ 
be  Mifc  doM  bj  M.  i'asteur  in  a  Utntl«r  bboratory  to  that  of 
<Mch  I  an  mom  adtooitinir  the  pernuuMiit  caubluhmeat,  as 
'}«  tat  ponble  sequel  of  this  gmt  ExhibilioD. 

M.  Pistcur  is  the  sdentific  director  of  the  Kcolc  Normalc 
;i;<uewe  io  Paris,  3  school  es|>ccinlly  designed  to  supply  pro- 
ttHonin  Hterature  and  science  to  the  l}^i'ts  or  h^ber  schooU  of 
>'nnc*.    He  b  not,  however,  callc<l  ujxjn  to  undertake  teach- 
tut  ii  expected  to  devote  alt  his  tin)e  to  his  researches.  In 

•  iron),  in  coosideration  of  the  considerable  national  services 
» -cH  he  has  rentlere<l,  an  exceptional  (.osition  has  lieen  accorded 

hull.  He  receives  a  iwofcssorial  salary  of  40a/,  a  year. 
\l  I'lstfiT  i>  >!  •  -  heail  of  I'EcoIe  des  Hautes  fitudcs,  of 
■"M-  Mr.  Chiin'  crLini  !■«  the  sul>-director.  In  this  laboratory 
*e  ftceivei  «>mc  riii}iil-.  He  pos'ieNscs  further  a  l.abor.\iory  at 
dtf  I'-Oite  Normalc,  where  .M.  Koux  is  his  coa<ljutor,  and  where 
*'t  MhaittoJ  some  student)  who  ate  generally  persons  already 
liMraa  Uir  ibeir  MuUies.  He  hoc  cntue  ireedom  of  the  choice 
<f  iudeat«  of  the  bhoiatoty  of  ll^cotedec  Hmtec  ifettules,  as  «rell 

!/iti»e  1'  -i*!-  .'I,  ufi"      rk  in  his  private  laltoralory  at  the 
I  "W  N.jsu.  lIc.     A1>' at   i><xw'.  a  ^ear  are  allowed  foi  this 
j>T»t..ry  by  ihc  M:niv.<.-r  of  Public  Instruction,  and  for  the 
ki  )ean.  jo,ociO  frjj»cs  from  the  Minister  of  Comtnerce 
.'.J  .A^i.rultme.    The*e  grants  at' ■  u  in  wi  i  xculy. 
IV  j^mcipcd  researches  of  M.  I'ajUus  liavc  reiateti  lo — 
II,  H'ltu,  in  which  he  demonstrated  that,  in  order  to  avoid 
!■■  itati't'jnnition  of  alotihol  into  acid,  it  is  necessary  to  destroy 
ii:  ;^eim»  remAiniug  in  «itK-.  which  are  [)oor  in  alcohol,  by 
zTi.nj;  them  up  to  55  '6a  Centigrade.    He  has  also  studied 
nti-<n  of  o)^ygen  and  light  on  wine,  atul  has  demonstrated 
iv,  \t  t>  to  ihe>  action,  i.t.  to  the  oxidation  of  the  m.atcrials  of 

•  .i>'.  we  arc  to  attribute  the  development  of  the  l>ou<|uet  of 
-ut,  r.^.       Ravriur  which  i;  ftC(-]uire3  with  age.    In  order  that 

tmj         .1  ]  rtrdi-ct  .i[  j.rcci.iiL-'i  by  amateurs,  it  is  necessary 
■1;  it  proceed    Ii^Nsly.     He  has  further  demonstrated 

Ji  '.he  feitneni  of  wine  cvi  i>  i.r.  the  surucc  of  the  gni'c  «licn 
:  lui  ripened.  He  hi-  ll<-lVlMn-tr.ltc^l  ihc  ts'srful  au  l  precise 
^•iicaiMXis  whii.il  tile  .ue ■•meter  futiu  .!it:s,  in  '  Uiiei  tu  .iiiiircciate 
'imry  f«-rfBtWatiou  the  stale  'A  tiic  "/.  «.'  "I  tin:  yt.ipi:. 

'1;  /v-.v.  —  .After  having  dcnn)ii-.tfaicd  tba;  l.:<.\vL'rL-  i.'m|)l'iy, 
trsrrxiJy,  »  ferment  containing,  among  others,  tnjnnuus  gctms, 
M  Pasteur  indicates  the  following  means  for  obtaining  a  pure 
I  rnvnit.  A  jwall  'luaolity  of  pure  yeas?  prepnr'-rl  .iccording 
tbr  exact  rules  of  the  laboratory.  Ihi-.  15  mi  i  nduced  into  a 
^Jiijc  C'.'pper  pan,  three  quarters  tilled  with  the  wort  of  beer, 
••aich  has  been  first  carried  lo  the  boiling-point,  and  then 
rsAtd  before  the  introduction  of  the  yeast.  The  vessel  only 
■  ^uiiiunicatcs  with  the  external  air  by  a  long  lube  of  cop|>er, 
V4i\y  times  bent,  in  such  a  way  ;is  to  permit  the  gases  to  escape 
*itli<  «ti  external  germs  being  able  to  enter.  When  the  wort  has 
l>een  rlcrreloped,  it  is  drawn  off  by  a  tap  placed  in  the  lower 
I'lr  -A  the  apparatus,  anil  which  is  prcnously  purified  witii  the 
lU'te  uf  a  spirit  lamp.  The  wort  of  the  beer  is  pot  to  ferment 
'it  A  ln%c  white-metal  vat,  resting  on  a  plank,  aotl  doced  b^  a 
'.-'"Tsldc  cover,  thLi  Btovshle  lid  dropping  into  «  i^oove  which 
irft  full  of  water.  AsUuwmt  arrires  in  n  boiling  state  in 
virs^.  it  «Jatro|t«0}r  germs  which  may  exist  there.  When 
R  tee'.oilol,  and  the  cooling  may  be  rapidly  aided  by  the  use  of 
'-tiomai  cooling  water,  the  ^east  b  introduced  through  an  open- 
"i,"  ;n  the  lid.  The  aeration  of  the  fluid  i<i  obtained  by  two 
fltcft  curved  downwiinUt  by  one  of  which  carbonic  acid  escapes, 
ad  it  J  the  other  fke  •ir  enters  after  l>eing  previously  filtered 
tiT^n  «  lajer  of  cotton  w.jol  rolled  round  a  ^lindricu  cage  on 
'eul  wivtt  which  cap  the  extrenutjr  by  which  the  air  enters. 
I  till  ftppAniliis,  like  ln«  foregoing  one,  reproduces  exictly  the 
n-lwiuo*  which  Me  fi>niid  to  be  neco^.-iry  in  the  labontoiy  to 


prevent  the  introdoction  of  external  germs.  The  aeration  bf 
i  thcce  two  lubes  is  sufficient,  for  the  carbonic  oxide  being  heavier 
1  than  tlir»  they  are  placed  in  such  a  way  as  to  form  a  siphon  ; 

moreover,  during  the  fermentation,  the  wort  is  cotainiy  ke{>i  in 
j  movement  by  the  ebullition  of  the  gas  which  escapes,  ti.at 
I  the  aeration,  although  less  active  thao  ill  SOme  of  UC  technical 
I  apparatus  pre\'iously  in  use  by  bceweis,  Is  more  thua  HdBcient. 
I  By  employing  this  piocediui^  aecondinr  fennentatioin  aw  no 
I  longer  to  be  feared,  and  the  spoiling  of^beer  by  seeoodafy  fcr> 
I  mentation  is  almost  eotir^y  put  ui  end  to. 

(3)  A  thini  and  itrofottBdly  interesting  series  of  researches, 
I  which  have  had  a  great  influence  on  agriculture,  carried  on  by 
I  M.  Tastcur,  are  those  relating  to  charhon — the  m.ilignant  pai- 

I  lulc  or  Uack  quarter  of  catUe  and  sheep.  M.  Pasteur  has 
demoDstcated  that  anintali  of  the  oviae  and  bovine  species  may 
be  prevented  fram  coBtractiag  the  duesae  of  ekaritm  by  inocu< 
huuig  them  wkh  atteouated  g^inu,  obtained  by  aiti&aal  culd- 
vation  of  the  spedfie  tninute  oigBaism  whkb  b  ascertained  to 
exist  in  the  case  of  <AarAn*,  «M  to  be  the  elBdent  cause  of 
the  disease.  TUs  anenuatra  picveetive  nuUerial  for  woeu* 
latioo  iaoibtaloed  b^  flie  aid  of  what  ate  known  as  ouftlvatioitt 
of  the  germs  ma<Ie  m  special  Uqnida.  After  the  finthaocaktioo 
with  tfie  highly  .-iiteniMed  virns,  Pasteur  haa  Aown  Oat  the 
second  inoculation  may  be  nude  with  a  product  of  nediun 
virulence,  and  that  the  anhiMls  thttt  twioe  wcdnrted  were  un< 
susceptible  of  cootractii^  the  dbease.  Patteur  has  further 
demonstrated  that  thebacterittniofclerA0«»ca{Mtb1eof  retainuij; 
its  vit.ility  for  several  years  in  the  earth,  and  that,  irhcn  b:  >ii|^iit 
to  the  surface  by  earth-worms,  it  is  capable  of  infcciing  the 
animals  which  cat  the  grass  polluted  by  its  eootaot,  esjpecially 
if  the  grasses  or  plants  so  eaten  \tc  haud,  and  such  as  to  cause 
abrasions  in  the  mouth  and  digestive  tulie. 

(4)  Siltivorm  Diseeue. — M.  P.osteur,  after  having  assured  him- 
self that  normally,  and  in  good  health,  silkworm-,  never  contain, 
at  any  moment  of  their  life,  the  bacteria  or  corpuscles  seen  for 
the  lii  Ht  lime  by  Gurtin  Mcnncville,  demonstrated  that  the  eggs 
of  ilic  worms,  even  when  only  slightly  attacked,  contained  a 
prcaf  number  of  these  coi  puH-k  ^  or  bacteria,  which  developed 
in  considerable  quantities  when  the  animal  underwent  its  mrta- 
morphoses,  and  finally  destroyed  it.  Since  its  droppings  poUuteil 
the  h:aves  of  the  mulberry  on  which  the  silkworm  feeds,  and  as 
healthy  animals  thus  devourc<l  ihem,  and  contracted  the  sin.o 
disease,  a  sinsile  infected  silkwona  wa$  capable  of  destroying  a 

and  premitfaig  the  subsequent  cultures 

from  being  dcvel-  JiK-d, 

.M.  Pasteur  then  l.iiii  ^Inwn  the  rule  that,  in  onU-r  lo  x\c,\.\  -.lie 
silkworm  disease*,  it  v^.i^  mxessary  to  choose  witli  extiCJiic  ciic 
tlie  animals  which  were  t  i  be  ein])li>ycd  l>t  brteding.  With  this 
view  he  dcvisc«l  the  foUowmg  procedure  :  —  When  the  female  has 
laid  its  e^s  it  is  at  once  destroyel.  If  a  sintjle  corpuscle  i* 
found  in  its  tissues,  when  crushed  in  water,  the  eggs  are  im- 
meiluUel)  liiitiied.  In  the  same  way  t!ie  .cverLiI  e^^j^s  of  c.ich 
hatching  are  caiclully  examined.  If  n  i  oirpuv  lcs  .ire  disco- 
vered, the  whole  :  roi  fl  is  preserved  for  ciilwie  ;  if  any  are 
found,  the  whole  arc  immediately  destroyed.  Since  that  time 
the  silkworm  breeders  liavc  followed  the  rules  of  M.  Pasteur. 
The  implements  for  the  jmrpose  of  recojjnising  the  diseased 
worms  consist  of  a  microscope,  two  i^lijeei ivi one  with  low 
power,  and  one  with  high  power,  magnifying  about  400  limes, 
and  a  small  porcelain  mortar  for  cnishing  the  tissues  of  the 
worm  or  its  eggs,  some  glass  slides,  and  a  flask  of  distilled 
water.  By  this  application  of  scientific  research  to  the  silkwurin 
industry  the  silkworm  disease  has  been  almost  wholly  p;.t  an 
end  to.  Nearly  all  the  silkworm  growers,  whether  mas  ers  or 
servants,  have  Icamt,  by  the  aid  of  a  very  cheap  little  hand- 
book, prepared  by  M.  Pasteur,  to  reeognise  diseased  worms  or 
eggs  from  healthy  eggs  or  worms,  and  thus  a  great  iLdustcv, 
threatened  with  extuMtloil,  has  been  aarcd  fnm  the 


wliich  was  1 
(ate  which  threatened  it. 

(5)  Fiml  CMira. — After  having  dcmoiutratcd  ihu  this 
affection  is  caused  by  a  micrococcus,  M.  Pasteur  sliowed  that  if 
this  micrococcus  is  cidlivated  in  the  manner  which  he  indicates, 
and  the  micro-organism  thus  obtained  inoculated  in  a  fowl,  the 
fowls  so  vaccinated  become  proof  against  -fowl  cholera,  even 
when  they  arc  placed  in  the  midst  of  other  infected  fowls.  These 
researches  have  a  special  and  suggestive  scientific  interest,  for  he 
has  shown  that  if  you  filler  through  plaster  the  liquid  taken 
from  one  of  the  external  foci  of  the  disease  in  a  fowl  affected 
with  fowl  cholera,  the  filtered  liquid  tbii*  uxMadated  wiU  not 
give  a  healthy  fowl  the  spedSc  disease,  but  render  it  somnolcnr 
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POPULAR  SCIENCE  &  NATURAL  HISTORY. 

THE  HONEY  BEE  :  Its  Nature,  Homes,  and  Products.    By  W.  H.  HARRIS.  B..\..  HSc 

With  Eighty-two  Ilhistrations.    Crown  8vo.    5/.    Cloth  ho.ir<l>i. 
1~hit  hmlc  it  wriiien  biT  a  itcll  knawn  uid  (ucccuful  Icr  kecpcr.    It  gives  in  an  inlrr«!itini;  ai)d  popular  way  all  that  i>  lir.-i«'n>t<tuMhili(kittK< -ana* 
urb««9.  It  lA        intended  a«a  prartioil  ipisde  for  licc-kccpcrs  aiiij  ihelmleal  inforntation  alxiui  the  nicth<Hl«.  rifkt.  ami  profits uftTc-kcrfOi^viU  W  bwC  ax 

ANTS  ANU  THEIR  WAYS.    IJy  the  Rev.  W.  FARRAN  WHITE,  M.A.,  Virar  of  Stonehome, 
Gloucestershire.  With  numerous  Illustrations  and  a  Complete  List  of  Genera  and  Species  of  the  British  Ant*.  Jj.  Ckvihlndk 
"  Wc  can  ufely  promiu  to  all  who  have  not  read  it  that  a  great  treat  i»  in  tture  fur  iheni  when  ihey  do." — Stand,inl. 

"  Will  be  of  creal  awittancc  lu  any  rnlotnnti-tKiti  wishing  to  cuminenre  the  <ludy  of  our  native  iui(<i ;  while  a<  an  intcr»tlnf;  voiuiiK  far  ikr  {rvol 
reader,  or  a*  a  gift-book  for  vouiig  people  with  a  Luic  for  n.tlur.il  hi<iior>',  it  may  be  recommended  as  among  the  verj-  beM  of  it>  kind  "— .t</>>T 

ELECTRICITY  AND  ITS   USES.    By  JOHN  MUX RO,  of  the  Society  of  Tt:lcgraph  Enrnwn 
and  KIcctricians.   With  numerous  Engra\nnc<.    Crown  8vo.    3/.  6</.    Cloth  lioards. 
"  We  have  here  a  popular  but  dear  and  comet  account  01  electrical  KicDce  in  all  it«  varioui  branches.    A  work  of  thn  kind  •»  (TcailT  laaW 
JnrnMl  afS<it»ct. 

"  More  correct  than  '\%  atnatly  the  ca«e  with  attempts  to  populiirite  science." — Elfclriciiti 

"The  work  i<  extremely  well  got  up,  and  the  diagromt  are  fxt  above  the  average." — ScktatmuitUr. 

THE  RELIGIOUS  TRACT  SOCIETY,  LONDON  :  56.  Paternoster  Row,  and  65.  St  Paul'*  rhunAyirl 

WOODHOUSE  AND  "eAWSON. 

OrriiF.*— It,  QuEE.s  V'icToaiA  SraiET,  E.C.  Works— C.vouv  )t/^LL.  HAUM»a;iViTi(  Road,  W 

LAMPS.                                                     -SAFETY  JUN'CTIONS.  TF.I.EPHoNE  StPri.llN 

DYNAMOS.                                                   CARBONS.  ELECTRIC  BELLS. 

ACCUMULATORS.                                        WIRE.  ELECTRIC  \1.  EStilNEKitf' 

FITTINGS.                                                    INSTRUMENTS.  SUNDRIES^ 

SWITCHES.                                        liATrEkV  SUPPLIES.  Inquiries  invittd. 

All  l.ampt  vuirkfii  "  U'acii house  atul  Rnwsvu." 

INCANDESCENT  LAMPS.  SUPPLIERS  OF  ALL  ELECTRIC  APPLIANCES 
PRIZi:  M£DAL1       W  A  T^VH  V   A    T>n  A  r  HEALTH 


AWARDED     J  \By  Appointment  to  th*  Royal  IntHtution  of  Great  BrUam,\  LBXHIBrnON. 

SUCCESSORS  TO  W.  LADD  &  CO.. 
BEAK    STREET,    REGENT   STREET,    LONDON,  W. 

MANUFACTURERS    OF    SCIENTIFIC   APPARATUS   OF   ALL   CLASSES  FOB 
SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH. 

EAIN  BAND  SPECTEOSCOPE,  WITH  ADJUSTABLE  SLIT  AND  FOCUSING  OTS, 

IN  CASE,  £2  28. 


In  Casks,  12/6  per  0  gals.  In  Bottle,  3/3  per  doz.  Impl.  Pts.* 

*  Bottle*  chari^d  ■>  ■  per  dor.,  ami  allowed  at  the  wune  rate  if  relumed  ;  but  I  hey 
mtiu  Iw  paid  for  with  the  Itecr. 

Nenner  insar,  Mccharuin,  nor  any  of  the  many  new  Brewing  Matcrialt  are  u>«il  in 
ihe  mantifacture  of  the  '"  S.  N."  Stout ;  it  i»  Brewed  entirely  from  the  finest  Mall  urul 
Mofn  ;  it  is  loo,  more  hopped  than  Stout  i*  geiterally:  therefore,  tw^ide*  being  very 
nutfiiiotis,  it  is  an  excellent  Tonic  .and  particularly  suited  for  tnvali(U,  ladies  nursing,  r 
.inyone  requiring  »  K'T™I  strengihc!iln<  beverage.  It  is  a  "Sound  Nutriliotti  "  ToJii.  , 
and  very  much  recommended  liy  Medical  men. 

WAZ.THAAf  BROTHBR8, 

THE  "HALFOT'INKA     ALK    RREWEUV.  LONPOy.  P.W. 


WALL  PAPERS  FREE  FROM  ARSENIC. 

WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Stainers. 

ARB  THE  OkIGINAL  MaKIKS  OF 

ARTISTIC  WALL  PAPERS,  Onaranteed  Free  from  Arsenic 
Sole  AddreM~iio,  HIGH  STREET,  MANCHESTER  SQUARE,  LONDON.  W. 
Maybe  obtained  of  all  Decoraiori.  Special  Prii*  Medal.  Sanitary  Iiutiintc. 

Award  of  Merit,  Intematiooat  Medical  and  SaniMry  CoogreM.  Silver  Medal,  NatiooaJ  Health  SeoMT. ' 

GOLD  MEDAL,  INTERNATIONAL  HEALTH  EXHIIIITION. 


GRAPHICAL  DETERMINATION  OF  FORCES  IN  ENGINEt^^ 

I  NO  STRUCTURES,    ny  JAMKS  B.  CHALMF.RS,  C.E.    With  Illuitrations.    8vo.  24/. 
"We  ma>'  at  once  say  that  the  work  licforc  us     a  v.Tlu.thic  treatise,  full  of  thoui;hl,  labour,  and  inronnatino.  and 
selections  of  most  of  the  problems  which  the  enRincer  has  to  solve  with  reference  to  the  internal  rc>istance»  of  strariu'* 

"  Its  merits  are  to  numerous  that  we  hare  no  hesitation  in  saying  that  it  is  by  far  the  most  imi>nrtant  coBtritatifl*  *' 
made  bjr  England  u>  the  ntiblishc*!  litcraftirc  of  the  subject  it  deals  with.  .  .  .  Mr.  Chalmers  has  conscienfiottslT  f-'J^*!*] 
taak  wlueb  mat  have  inToWerl  a  Kjcat  deal  of  patient  Lilwur,  and  required  for  its  accomplishment  not  only  much  tiu'^'c^' 
laleat  bat  alao  practical  ability." — En^neer. 

MACMILLAN  &  CO.,  LONDON.  Digitized  by  GoOgle 
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Messrs.  MACMILLA^  &  CO.'S  UEW  BOOKS. 

LORr>  I  I  A  N  \  SON'S  NEW  B  JOK. 

B  E  C  K  E  T. 

By   ALhRED,   LORD   TENNYSON.   POET-LA  U  RE  ATE. 

Kmp.  8vo.  6f. 


A  NEW  STORY  BV  MRS.  MUMI'MRV  WAKU. 

MISS  BRETHERTON, 

By  Mr.  HUMI'HRV  WARD, 


A  NliW  AMERICAN  NOVEL. 

RAMONA    A  Story. 

By  HELEN  JACKSON. 
Crown  8vo.   6r.  Two  VoU.  Globe  8vo.  lU. 

A  VFW  NOVEL. 

CHARLEY    KINGSTON'S  AUNT. 

By  PEN  OLIVER.   Crown  8vo.  6x. 


NEW  .ANI»  Clll.APEk  EDlTiuN. 

THE  LIFE  OF    JAMES   CLERK  MAXWELL, 

With  Selections  from  hii>  Currcspundeocc  <iad  OccastODai  Writings, 

By  LEWIS  CAMPBELL,  M.A.,  LL.D.,  Professor  of  Greek  in  the  Unhrermty  of  St.  Andrew's,  «nd 
WILLIAM  OARNFTi',  M.A.,  Principal  of  Durham  College  of  Science,  Newcastle-upon-Tyne. 
With  pQTttail  and  lllu-strations.    New  E  lition,  .\bridgcd  and  Revised.    Crown  )ivo.  Js,6it. 

A  NF.W  SELECnON  FROM  CHARI  !  <  KINGSLEY'S  WORKS. 

DAILY  THOUGHTS. 

SELECTED  FROM  THE  WRITLNGS  OF  CHARLES  KINGSLEY. 
ByhisWIl  E.    Crown  Svo.  bs. 

HISTORY  OF  THE  PARS  IS  :  Their  Manner.s,  Cnstom?;,  Religion,  and 

rrcs*m  ro«itioti.  By  DOSAfHE-M  FR.\MJI  K  \RAKA,  K.C.S.I..  Prc-idcncy  Ma^stralc  and  CluuRnan  of  Her 
.Vj<e4j*s  Beach  of  Justices,  i{<  mbay,  Intc  Mr^ml  'M  of  the  Bomh>y  LegisI.Aiivo  Conncil,  late  Chairnuttt  of  Mwtidpal 

Ci>rp->r»tioo,  and  Inic  ShrriTf  flJunbay.    With  !llusir;ili'>ns.    Two  Vol>i.    MHiuin  Svo.  36/. 

A  NI W  11  1  I  STR.\TED  GIFT-BOOK. 

OLIVER  W  ENDELL  HOLMES,  Poems  Selected  from  the  Works  of. 

With  Numcrons  IllmtTations.    Royal  &vu.  i6j. 
*,  *  Tbe  Poeott  tdccted  for  IHaarattoo  were  cho.sien  bjr  Dr.  Holmes  hinudf,  who  hu  writleD  «n  Introductorjr  Poem  specially 

■  /  ihi*  too'.-. 

A  HISTORY  OF  TASMANIA:  from  its  Discovery  in  1642  to  the 

Pf  ■       ]   hv  f  A \!ES  FKNTON.    Wi;li  M.-ip  of  ibc  I-laii.i  .ninl  I'onraits  of  Aborigine*,  &c.   UcmySv  ,.    n<  , 

BRITLSH  APPLES.    Rei)ort  of  the  Committee  of  the  National  Applt' 

Conprcvt.  held  tn  the  Roy.nl  Horticultural  (■i.ir<kT.>>.  Cliiswick,  Ociubcr  5  to  25,  tSSj.  Comriiled  and  Prepared  by  A.  F. 
Jf  AKKON,  Superinu  n  lcn:  of  thf  Royal  IlorticuU  .r  \l  Society's  Gardens,  Secretaiy  to  the  Fnilt  CoiiUQiltee«  And  of  the 

N.ational  .Ajiple  Congro,  iVc.    Crown  Svo.    2^.  (ni'. 

^  GREEK  GRAMMAR  FOR    SCHOOLS  AND  COLLEGES.  By 

JAMES  HADLEY,  Jatc  Piufo«>r  m  Yak- C  iIIcgc  kevi'-c  l  .mJ  in  p.^rt  Re-written  by  Fkkuiuic  UE.  FoKtST  Ali  t.\. 
iVofc**or  in  Harvard  CoUcge^   Crowa  8vo.  6/. 

DOUBLE  CHRISTMAS  NUMBER,  with  Nearly  One  Hundred  Illustrations. 

PRICE  ONE  SHILLING:  b)  pn^t,  ONE  SHILLING  and  THREEPENCE. 

Zbc  EnoUsb  JUustvateb  flDagasine* 

lining  Contributions  by  J.  Comyns  Cakr,  .Vtsii.v  Donsox,  Archibald  Forhi:s,  K.  Foluxtk,  HllM 

.r.VWAY,    R1CH.\BU  JUIlt-klL.-,  K.  VlLLIEk-S  .\I.\RV    M.XTHLR,  W.  E,  NORRIS,   BEK.NARD    H.  BECKJiR, 

Kearv,  Hemrv  James. 
MACMILLAN  &  CO..  LONDON. 
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A  WINTER  RECREATION. 


Special  Sets  of  Photographic  Apparatus  containing;  every  Requisite  for  taking  Fhoiiigraphs,  £2  2S.,  ^3,  /;  5 

and  ^10  io.f. 

FREE  LESSONS  IN  PHOTOGRAPHY  TO  PURCHASERS  OF  APPARATUS  TO  VALUE  OF  £5  Ji. 

AND  UPWARDS. 

A  Studio  BpeciaUy  Reserved  for  Amateurs.     Apparatus  and  everything  connected  with  Photography  Sup| 
Far  l/u  ABC  0/  Afodtm  Dry.  f late  Photografhy,  PrUt-Lut,  OpinLms      the  Prtn,  .inJ  PartkuUri,  W 

MANAGE  a;  scientific  DEPOT. 

LONDON  STEREOSCOPIC  CO.,  108  and  110,  REGENT  STREET, 

and  54,  CHEAI'SIDE,  E.C. 


FLETCHER'S  PATENT 
INCANDESCENT 
ASBESTOS  FIRES. 


T.FLETCHER  WARRINGTON 
PATENT. 
C.l  .Nt  I 


THE    PATENT  BOOKSH 

KITTINGS,  aiuMd  in  the  PUBLIC  LIHRARIKS  ULIV1 
GLASGOW,  BIKMI .N'GHAM,  &c  , coablc  a nicr  AJjutrmcnt 
to  be  made  without  iruubl«. 


Hookharo's  Patent 

PICTURE  LINE  .S:  FA 

alTonJ  tbe  mMl  ifturt  ai  - 

Cuiralls  Patent  VENTIL^^ 

tecure  a  rrguUr  lupply  of  £reih  ak,  without  draft,  —  "^^^ 


lllii.iratloin  a.iiJ  pjrtKulan  «nt  I'OS T  KK  ' 

WILLIAM    TON  KS 

MOSELEY  STREET,  BIRMI 


CL  Nu.  I. — KUl  fruiit  Kircclivc  Kire  >urf.Kc,  ij  u,.  .si^v,  ;j  ui 
Suited  for  rooau  up  ig  14  ft.  MjiuirE. 
PRICE    COMPLETE,    la -. 
FlcttWi  Pstcot  Ca*  Vint  of  ewy  description  ;  alto  Oytm,  Builini:,  Stove*. 
UMh  and  Water  HeAteri,  Waihert,  Ac.  Funwr*  aad  Latoratory  Aiiparatut 
tto  all  he  Ken  in  actjoii  in  I>>ank  A  Co.'s  Show  Kootui.    Every  iww  inren- 
DOQ  i«  AilJcd      Mxjn  a«  rcjtily, 
Ordert  over  C*  xul  free  to  any  Sutioa.    DUcouat  for  Cash. 

COMPLETE  ILLU.STKATEI)  CATALOOLE  FREE. 


PRIZE  MEUAL.S:  twndoo,  iSji ;  Pari..  iSj.. 

Siltxr,  lib-j  \  I^ondoo.  rt^t 

HATHORN,  DAVEY,  &  CO., 

LEEDS. 

THE 

DOMESTIC  MOTOR 

(DAVEY'S  PATENT). 

The  most  economical    small  motor 
puniping  water  and  driving  small  madill^ 
Cust  of  fuel  oDc  fartliing  per  horse  power" 
hour. 


ID  E  A  INT  E   4SC  Co., 


LONDON  BRIDGE. 


PRICES  FROM  £30  AND  UPWARD 


Catalogues  on  Application 


ASTRONOMICAL  TELESCOI 


1^ 


FINEST  POSSIBLE  QUALITY 


I in.  Wray  Lens,  best  mounting,  &c.,  &c. 
in.  • 
3in. 


3iin.  Wray  Lens,  best  mounting, 
4in.  do.         do.  * 

4^in.  do.  doMl^^  *3l 


do.  do.  do.  jT-j  10 

do.  do.  do.  jC^*  jo    -^z  — 

THE  STUDE.VT'S  EQUATOREAL,  with  jjin.  lens,  our  own  make,  3  Eyep»ece», 
TMP  ••  '/-»  Illustrated  Catalogue,  3  stampii. 

THE  '  SOLAKGRAPH,"  a  Photographic  Camera,  with  Instaalaacous  Shutter,  and  aa 

te.CKope  for  Pho'o  raphic  Solar  Spots,  &c.,  complete  

*J  LE  .MKR\  EILLEUX  "  J  plate,  complete  dry  plate  apparatus 
"  LE  MKKITOIRE"  i  plate,  complete  dry  plate  apparatus,  doable  rising 
THE  "  INSTANTOGK APH, "  with  best  lens,  instantaneous  shatter, 
improrement  

lliustratcd  Photo  Ca 

J.  LANCASTER  &  SON,  Manufac 


Priiiicd  by  R.  Clav,  So««.  and  fAVuna,  at  7  anJ  a.  Bread  Street  . 

MatuiLLA.H  AMU  Co..  at  the  Office,      and  >u,  BcdfonI  Si 


ii 


~"3BgSi      «»  TO  BSf^iyVrT^ 


fD 


1 


NATURE 


in  1  oVIii 
M  R  I 


I  p.m. 


WOpen- 


ROVAL  INSTITUTION  OP  GREAT 
BRITAIN. 

ALMwMAItLK  STHKF.T,  PIGCADILLV,  W. 

CHRISTMAS  LECTURES. 

I-rcri  fck:  Hi 
f>Tt  T\N^»ii.  n.CL.,  K  R  S 

.*...  ',».■«><>«  ih-  S.  „n  r.  of  Hc.  in.  iiy:  Kriciion-F^i^rricilyT 
T*..:  v<Kv        rv.  r>  r>  ,l«-tn,nv.   n.orri.r. ,  irclriciiy.  M.agiM»«|Klriciiy 
•r  IVor-       .■MVatunI..M.  Ilcon.lir  tv.  it^Si;  Januan'  <•  3.  6b  t.  liS*. 

CV.  \,^n««  lb*  CMtr« :  CliiidRii  uodcr  i6,  H«l(a  (iaiijca.  *      '  »■ 
Aftibjwwn  LpcToas  RirpmrB  Emti>»,  iMj, 

rvt  H»K»v  N.  Mo«.  i.  v.  VI  A  .  K  R  s.-n«i  LceniM  <m  CMmUI 

*'r?*.*'-  «n«»>»»»Wtw«  Slid  I.ifr  H;vi.,r..4:  on  Tui-vlays  lanoarv-  ir 

»«?•«#>•  J.  to    Otw  (;ainr«. 
^>'''  C-<tvis.  M.A.— r«..  UctorT*  on  Mii-fiiim  «n.l  National 

«v)  rurMlA\-<.  KcbniArv  it.         Half  a-tiuinca. 
r  A«TM-.  mAv,.,!.,  M.I>.,  V  K  S  -F  UT  I.-^.  tiirrs  on  Pig^^hon  fthf 
>      «vi  to  i»  .vr.linunl  after  t-mcr)  :  on   rur>.<I.-i\ ^.  .M.nreh  i.  ^n  ,■  .. 
«>«*.••  ^  »fv:u.l;n*  Coone  afttr  K.i-.i»r). 

IV.C  I>f»\»  MA..  F.R..S.,  MR  l.-F.I>vcii  Uulur..  on  ihr  N<r« 
0<:ri^-<-  :  M  lW>.l\y«.  .r»nuaf>  t5,  sj,  jg,  Kelmiao'  5.  u,  M.  -March 
'-.  ; t,.     -  CVwI^uinra. 

v  «wi»  W»i  .«r.iN.  Plj  D  Heidelbtxi,  Hon.  M.A.  CaDUb.-Three 
L'v'nm  •«  (Mwk  iKtilpitm  from  Phtidmto  tlw  RanMB  Em :  on  SUuidm. 
Ja.-aarr       »«.  n.  HAtf-«4iuiti«a. 

Or  .To..s^v,  >Tosrv,  Ksq.,  M  A..  F.R.S.—Tluca  I 
ibr  >  A.t  .^n  -hich  .\at«rt  wurl..  and  the  Character  of  Mm*  of 
Oonii;  CO  Satuntar*.  Ftbrnaryj,  14,  11.  Hair.a-Cuinr.i. 
^^M-A^BISTEII,  Eao.— Five  Uclii>v«  tm  ihe  I.ifr,  Th.  rv.  .ii>.J  Work 
«C  KKbard  Wa^iwr  (with  fllu>lration«,  Voral  ami  InsiruincntaJ) ;  on  .Saiur- 
"■-•TV  F»fcco*r)r  jB,  M.ir.:h  r.  i«.  31,         One  Giiinci. 

^•■aSw-nptHm  (to  ?C'>n.Memh«Ts)  I,,  .ill       Counei  tin  ring  the  Season,  Two 
TitieM  KRied  daily  at  Uic  Inuitulion,  ur  >«m  by  po«t  on  receipt 

«r  Ommw  or  PoM-CMet  (Mw. 

iMbm  nay  paichm  imm  )e«  iTian  Tliree  Single  I>eciure  Ticten,  avail- 
■Me Mr  iriT  Lecture  f-r  Haif  a  Guinea. 

r»i:  »T  f'.isiv.,  Mkpii-  .N  will  begin  on  j.iouary  16,  at  g  p-n., 
•■eo  rr  f.  1  i-„iill  *ul  give  a  l>iv:mine  on  Liviag  Conijgia,  al  g  p  m. 
«^.r»-  -t  I>sco«r«r(  will  protiably  bc  «<««i  by  PwC  H.  If.  Mo«l.,. 
F-!  f-.^r  Mr  G.  Julm»t  ne  Stoney,  Sir  John  Lubbock.  Dr.  Huggin., 
r-  •  V  Rat  Unifier,  Mr  r  T  Newton,  <ir  FMmck  A.  AhcL  Pnl  a! 
»  K-  *  -  Hc  rvE  ko^  ■<•,  ami  other  i;iiuleil«B,  To  tlllW  MillilHI 
M»-:«>  AO';  tiieir  Jricr..!<.  only  are  adraititil. 

Ininw  of  te<.«aiiDg  Memhm  ar«  m|iic«l«d  to  IfMr  lo  tha 
.  pmpowd  thejr  art  imnetibiely  admittod  lo  all  tlie  Lec- 

vv>  ti  -?»  rniay  E^eai-'g  M«eline<,  .ind  ro  ihr  Lit  tan- and  Rr.idiiig> 
mvjr-.^  .  1- ;  their  FMubc*  aire  •diti  't.  d  to  ihc  mtr^'  at  .1  rrduoed 
oacxe-  f-iT'ses;:  fif«t  Year,  Ten  iiiiimai  ;  afterward*,  Five  Ouidcaa  a 
l«a»:  w*i  ■pwJhm  of *iiiijfiiiin<m 

SCOTTISH  MARINE  STATION, 

GRAXTOX,  EDINBURGH. 

A-Ti^geacsnaic  now  coia|i)c<«  far  rapplying  Schoob,  Biological  I.abnra- 
^Kr*%,  M5«c«a»4.  CoT-o. u>r«.  ^tudt«t»,  an<!  !n*c^ticat<«x  with  Sp^-oitsuro-.  of 
Vi  — se  A-"~ai«  »«;  Hants  (r.  m  ilie  tirtl.  of  .m-l   Norili  l'n.<! 

-..-.»•».•. "t  i'.^t  t«'.  Diay  bc  had  l'o»t  Free  on  appliialiwii ; 

'im  jT'-r*  tf.  ^<  -ajjT  Tcry  nuderarc  .Ml  the  Specimeot  of  AniinkU  will  be 
»•*  jrew^".  '  y  ih<_  fcMi  metJi"!',  and  miiertly  lumed.  Sonw  Bpocit*. 
*•  •  »•  Ar<r-  .-jev  WVjrrn*.  and  Hybnd*  can  bc  »cni  living  in  »«i-»^ter. 
A  A  wt.1  Se  ^eni  alive.  .\ncmon«-\  tan  Itc  kept  alive  with  very  litilr 
.  »  ,c.  a  |Jni»ir.4-r>j«rfi»  inf^>U«s  (.1. .md  fonn  e»en  mure  beautiful 
»iS  ."«r»-  <^r^eti*  iKmi  towerv  Sione  wan  Jan  •*  M»>«nu«r  cm  Im 
«v.    «  tec  a:auc«  10  Inland  |iL>cc«  lot  ihif  puipoaa. 

J.  T.  CUNNINGHAM. 


LIVIN6  SPECIMENS  FOR  THE  tmm. 

r.oLi>iiBi»Ai.M«Msttt»mamnBaDnnwi» 

THOMAS  BOLTON,  si.  NEWHALL  5T«I!fT.  WSMlSf HAV. 

who  U*t  week  tent  to  his  tubwriber*  Oloiotrvdiia  natam  iRiru.jna  o^- 
1'  \rfa,\  witb  drawing  aad  dacripixiiv    He  ti*t>  tni  an  Larva     tta  Tm 

>hrimp  fCltirooephaltw  duT4tanti«K  .Ars«!u<  frlia«o«,  \j)\ltiiyat  •r\«i;rtv 

Ilr-TDd"..    \'  Is  i\    ;lv.ti.llc  -  :    ..-I    fisdra.    A-ia:..,   \  ■  r.i.Tll*.  li4 


CIVIL  SERVICE  COMMISSION.— Forth. 

ctKleg  EsaBi'nat'wnv— Junior  AuiManu  In  the  Science  Rninch  and  in 
Art  Bra.'  ••.  ■■'  rhr  -  uth  Kenunginn  .Miiwcum  (tr-.'-  l  l.tmi.ir^' .j, 
I**}  Tie  ...tt  .;-  ii'ir,J  i,  the  laieM  at  »  Ik.  h  .Aviji-cinionv  ..ui  he 
^cn«d-  l^'cy  muvt  tjc  made  on  Formt  lo  be  obtaincid  with  I'aniculurt 
Inm  the  M  .BitT*nr,  Civil  Suvie*  Coaunieiion,  London,  S.W. 

PALJEONTOORAPHICAL  SOCIETY. 

TV  V  'v— .c  f  <  Ihe  Vear  iVt.  with  Thirtv-iinc  Plate*,  cootainine  !■  ixx:nc 
F>vrx  Pan  II..  ^jj   \\t,  I  ..irdijcr  ;  the  t -irU  t.tfvruUs  Kntomnslr.n  .i.  Nn. 
•y  Hr-.ft  1  ■,-<._  kitl:  ^  ,  .».i.J  l^t.i.fy  ;  lli<- (  ;it..iiir.-r.ni»  I  rilolntt-,  I'-iii  II  , 
•.y  r>-.  W'.-^ard.  the  f..^»il  Hrai  hi>  I'ari  III.,  by  Dr.  I  >avid>un  : 

urA  '^-e  l.ia^  \nj'n  ft.irs,  I'art  VII.,  1  >•  I 'r.  U  ni;}ii.  i*  now  reiiiiy.  ITte 
Ajsc^  *  i — ^j  -  I.  '  .uiiie^i.    Idf  ritiaiii/n  with  regard  lo  Mem)ier. 

i-  »  '  ....  .... 


Ti*-^.  ^c  ,  ian  '«  i.Staiiwd  f'O  npplirrttion  lo  the  Hon.  ."vrc.. 
I    \^'ti    -Kjih.  jt,  *iranv  illc  PaiL,  l.ewt«hani.  I  ..mt'oti.  S.  E. 


ROYAL  AGRICULTURAL  SOCIETY  OF 
ENGLAND. 

APPOINTMENT  OF  CONsI  I. riNC  rHFMI«!T. 

t>  '-."hc  pMicrCvf.-'UltingChcniiu  and  Director  of  the  l.al«ira- 
I  ^  •  .<»  f  'J.  Vf-'akwri  iiocictyof  Englawd  «iU  ba  rtcaitwd  by  the 
-  •'.^  '  >  'v  Jfi^'Y  If.  TaiM  and  OmtUtM  of  ibc  Afpeimawni 

a  91.  JENKINS, 


Spcciraem  for  (HuateT  and  Manin  >>  iWoincal  Labuittvn  wtnk. 


T.Ei) 


Sp«eiii«n  Tab*,  One  SlilIllBf ,  port  1 


7W/W  r«Arr  ^  M  <A 

Portfolio  if  nr-> ■»;-;,,  T?n  P»tt«.  t!  eatJi. 


ST.  THOMAS'S  HOSPITAL 
MEDICAL  SCHOOL. 

AI.1:RKT  F   lI-VNkMT  NT    lnNr»iS.  '■F 

TWO  ENTRANCE  S^CIENCE  .ScHOLAKSHlV>  <--(  ii* 
raM^vjfrtfcMcn  lo  all  Fuu-Y«ar  Stgdtiiia,wiBb«a0eR<f  futicaf>n:>« 
IB  OCTOBEk  iM$. 

Special  t  bv«^v  are  M6  ll)rCT>K>i' nt  the  Year  tnr  (he  " P111U1UKA»^ 
.SCIKNTlFIt  ••  .-ind  ■■  IN  I  tRMFI'lATK  MB'  Binillia«lwi  <  Hi 
Loivenity  of  Loadon.  <i«»<r         It  ji'inni  al ««/  fi»W. 

Entries  aiay  b*  m4c  (o  Lccnica  or  •»  Itaaitd  ' 
arranEcnicnH  «i«  nadt  fi>r  Stadaats  arniarioK  \m  dMb ' 

Wars  :  al«o  for  Dental  Sttidenl*  and  for  QinHlicd 


i'ro^pettI:'>e^  and  all  r^-^n  uilaK  lasy  be  olMalllcd  ftOM  tbr  IMol^l^ 


oNpei  ti 
Mr.  G 


GboRc;a  Rbkdlb. 


W.H.OUk.1 


BEDFORD  COLLEGE.  LONOON 

(FX)R  LAUIESX 

t  AM»  9,  Vone  Plack,  Bmeu  Sinr.  V. 

LENT  TPRM  will  l^gin  on  THVRSPAY  jAVf 
Mr.  HcN.vFTT  will  sivT  an  artv.Tiocd  C 'nr>*  (.f  Ir'tj^oT    -»r  |_ 
Phy>io]«ry  and  the  Morphology  of  Flowering  I'bn!.  ai  i  «••     I '  fSPW 
and  FR1DAVS>  The  Uciara*  will  te  wlapTrd  «or  ihe  B  ^  r«>Mitfi« 

r..  >uMAvm.  H».V' 
UNIVERSITY  COLLEGE,  LONDON. 

ORi.  \Nlf  I  Hl-.MlsTkV 
Lecturer.  H.  FORSTFR  MORLEY.  .V  \  .  P  v 
A  C«ar*C  of  Thirty  Ucture<  on  the  r>F.R1VATrv  r.<  f'T  Ht^n'!  • 
he  gieen  on  MONnAY,  WFDNI  SPAV.  and  FKU'^V  «  ^  >- 
hegiaalnCMI  WEDNESDAY,  J.uiu.iry  7.    Fee  ^3  lit. 


WANTED.— "  Nature,"     half-pnce,  lb" 

dayv  aficT  j,iihli.-aii*n  — Addre**,  G.  ft.,  Cta«  «»  WaU»»T»»«"^ 


riayi  alter  jiun 
Sons,  111.  Cani 


tn'-Ki  siffct,  E.C. 


TO  ZOOLOGISTS 
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I.— Fovule  .SiugctKicre,  VOgcl  oul  fttplilillll 
I L— SMricr  da  MtuchclluUk*. 

ML— iUurMr  au«  dem  Kupfcrvhieftr  dcr  garhMaialui 1  »*• 

IV.  — Rci>li!ien  au»  dem  lilnoijr.  Schiefrr  fj«  I  >.ra. 
We  NUppIy  [Vivs  ^ery  iniportant  work  .-it        ir.*ira.i  .  — 

I'.irtt  I   and  III.  to  be  had  <et>tiratcly  M  in  each     —  ' 
Part  I  \'  al  3ii«.  (paMiikad  at  jCs  iM.k. 
(■.,(. ICS  m.ty  be  oniered  dtreeily,  or  dirsvcH  Miar'u'yni'V  E-«< 


.\nicric.in  tlmt. 
r.'o:  l..vt  I  .iia 
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'  .- tvr!   n  apfvlving  at  t'^.-t  a  .. 
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1.  u  •     •>  a  High  Wrangler,  F.R-S-,  on  very  rea.'-«ia'-U  itrr--  ^ 
UlcoueoM  baocward  pu^U — X.»  9^  Docritte  cWf  «*■  M>i*  ^ 


SCIENTIFIC  ART. 


LECTURE-ROOM  DIAC.R.XMS    (CHmoL  Phr^i^^: 
Archieologieal,  Bieiofieal,  Ac.)of  *ay  required  iKal*  in  tCa.^  *' 
colomcd,  Willi  refcitnce  leltcn  or  printed  Ucacripcioa*. 

AIM,  DRAWINGS  on  WOOD  and  th*  UITHOGRJiPHJi:  ■'l'^* 
Scicnulic  \VoTk>,  <  .ocfuiiy  and  noMly  mtmsmtmA 

W.  S.  DUNCAN,  SCIKKTIVIC  AftTtST.  at.  CdMr 
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THE  STUDENT'S   ELEMENTS  OF  GEOLOGY. 

BY    SIR    CHARLKS    LVELL,  F.R.S., 
Antlior  of  "  Principles  of  Geolo^jy,  '  &c. 
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MINERALS   AND  STONE 
IMPLEMENTS. 
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MIVtRALS  AND  STONE  IMPLEMENTS, 
Vi-n  »  \v '  ri  \.u^'ir  ifje<^mtfn»  can  iic  w:lcc!cd. 
£.<csn«iun'  t.^>>:keciir>Ti>  <,(  Mir.vaU,  Ko«iU,  and  Rocks  from  £t  upwmrdt. 
-V  B  Cj!/f.:'uiii  /'htaiHtJ  ike  Priu  tttJnt,  \Wa. 

cues  AKO  PRECIOUS  STONES  OF  EVERY  DESCRIPl'lON. 
BRYCE-WRIGHT, 

Mi'tfrahi^tst  and  Expert  in  Prfii^ms  Stonttf 
  S04.  REGENT  SI  KKI  T,  LO.NDOX.  W.  

SCIENCE  AND  ART  DEPARTMENT 

93  t%V.  CEN  T  GRANT  FOR  THK  I'l  KCHASi;  OF  STANDARD 
COLLtCTIONS  AND  API'ARATt.S  FOR  TEACHING  GEOLOGY 
AMD  MUOSRALmV.  UST8  mmI  fORMS  on  wUch  ihii 

THOMAS  1.  DOWMIMO, 

G/vfogist,  &*e., 

J$.  wrif  r•^KIN  ST!!  EF.1 ,  I,OS"n  1N.  E  C  (trrer  Qti»rter  of  »  Century) 

J4£W  MICROSCOPIC  SLIDES 
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EDW,\RD  W.\RD.  349.  Oxn.Rii  Street,  Manckf.ster 

BficUfc  fjlyio*  (Puiyp<ium  of  Biccllaria  cLIiau),  Opaque  for  BinocuUr. 

.4  I.  „  .,       Otluim  fir  JMuinope. 

Mmitc  M  Enra  fNknuM  dranacut),  in  n.\Uam. 

Pnrr-  Onr  Shinint;  each,  or  patl  free  for  r4  Stamps  e.ic1i . 
Mi.  T  ^  n;cK  SliJci  in  ervil  VArieiy  sent  lut  on  >ii . 

pnst  free  for  J I  tJ 

SKELETON^F    FROG    carefully  pre- 
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K.WADE  WILTON.  Nrrthficld  Vill«t,Lc<di.  

C.  D.  AHRENS. 

PBISM  WORKBR  AND  PBACTtCAL  OPTICIAN, 
36,  GREAT  RUSSELL  STREET,  LONDON,  W.C 

SPECIAL  NOTICF.—Stt  tkf  Neu<  Polarising  Prism. 

Cao  iw  a*ed  over  any  A  &  U  F^yepicce.  Strongly  recommended  for  Lantern 
Work  :  will  laXc  in  any  Object.  AJ*o  u«  the  New  Erecting  Microteope* 
km  CHi4erl-0la«>  and  anr  Eyrpiere  can  \t  tiMd  with  ii.  It  is  the  oaly  way 
•y  wJ-  £  th<i  n»,i»rn  in  tKeir  right  (hape  and  form.     Malcwcf  lfc«  Lwmt 

V,.-.:  ?n«Ti--  t:  rxi.rrnre  forthr  Late  \V. -Spoiii»»oode,  Eaq>«  P>RAi  fc., 

.  far  f         Cnsp,  Ev;  .  LL.B  .  B  A.,  Sc..  Ac 
I'VMii  <r  1 1 '.  trn  tv;  fM  PitisMS 


A  GREAT  BOON  TO  AMATEURS. 

phic  AppMSIvt  and  MatwkU  of  the  Hishcit  Quality  supplied 


TKB  PBOTOOSAPHIC  ARTISrS  STORES, 


OMPLETE   TOURISTS'  OVTPITS.    SVBRY  RBQUISITB. 
Wcw  Hhw»mt«d  Pr>c»  Liat  <«/■  AddwM  tli>  liAir*e—» 

Iff TBRNATIONAI.  HEALTH  EXHIBITION. 

riivi<;!OV-Frifr  vTioN. 

A  PRIZE  MEDAL  AWARDED  TO 

THOMAS  D.  RUSSELL, 
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MINERALOGY  AND  GEOLOGY. 

rtceiz'ed  from  fapan, 

SOME  MAGNIFICENT  SPECIMENS  of  STIBNITE,  iansk  CryataU 
MiMhai  and  la  inches  long ;  also  Groups  from  8  inches  to  ^4  iacoM  in  sise 
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TOPAZES,  SIBERIA  EMERALD  on  MATRIX,  fin*  MANGANITES, 
CALENA&,CALVBITES.  KONSBBRG  SllIVVRSi,  Md  wir  liqpi 
Cryntal.  orKFTLHANITE. 

A  I  .irgf  Ke-ric*  .  ,  KfvCKS,  aUc  MICROSCOPIC  SBCTTON8«riha 
same. 

Litt!  on  A^i.i  itti.^n         Mammen,  CHiteli,  and  Hammer  Saa^. 

PRIVATE   LESSONS  AND  EVENING  CLASSES. 
BLOWPIPE  CASES  AND  APPARATUS. 


SAMUEL  HBNSON, 

m,  STRAND,  LONDON. 
Opposrte  Worfelh  Stmt 

SILVER  MEDAL  AWARDED 

lo  JAMES  R.  GREGORY  for 


EDUCATIONAL 


COLLECTIONS  OF 
MINERALOGY 


GEOLOGY  AND 


B*  the  latemational  Health  and  Education  ^lUbitioii, 
■bo  AwMdadin  1M3, 1867, 1379,  and  tUj  in 


GEOLOGICAL 
For 
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Sf*tiality : — 
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COLLECTIONS 
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JAMBS  R.  ORBOORY, 
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I>  unrivalled  for  Ganlenen',  Foresters',  Farmen',  Joiners',  and  Amateurs 
U9«.  It  requlret  no  oil.  Sh.\rpcn  « ith  a  iptttle  or  water.  Puts  on  a  keen, 
shan>  ed^e  ;  no  Immlmg  .ili-mi  this.  Ha.n  Mood  the  test  of  lexj  years.  Col 
in  Hones  for  Axes,  Hcdc'-  Knivrt,  Razor*;,  PenVnivet,  and  Plane  Irons,  Ac. 
Honourable  Mention,  Vj.\\^  Kihibiiioo,  1878 :  and  ISrunn  Medal,  London 
Intematianal  Exhibition,  i.^'^.  A>k  your  Ironmongrr  or  other  retail  house 
to  get  you  one,  and  give  my  .iddrr^s :  if  hi  uun'i,  drop  maai 
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JOHN  C  MONTGOMERIE, 
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HOW  R  00*8  POCKET  MICROSCOPE  TAMP.  U.  U. 

MICRO-PETROLOGY.— Sections  of  Pitchstone<.  Obadiani,  Gtanitei, 
Syenites.  Dioriir^,  Gibbroi,  Dolerltes.  Basalu,  Tachyliies,  Trachytes, 
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JAMES  HOW  &  CO  ,  73.  FAiiitniaDON  SraaBT,  Lomxnt. 
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ORIGIN  of  CULTIVATE!'  PLAXTS.     By  Alj'Honsf.  df.  Candolle.  „ 

ON  JELLY  FISH,  STAR  FISH,  and  SEA  URCHINS.    Being  a  Research  oh  i>m. 
lf«noaa  Syateoaa.   By  G.  J.  ROMAVES,  LE.D..  F.ltS..  Aadk^r  of  "McnUl  EvoluOon  in  Aniattls"  Ac  \A 


VOLUMES  ALREADY  PUBLISHED.  J,,, 

^  J.  TYNDALL.  LL.D..  F.H.S.       r  \i  s  m  A  a  TE  R  By  ALEXANDER  BAIN,  I1L.D.  EDUCATION 
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«r  ALEXANDER  BAIN.  LL-D.    M 1  N  ^  imi  1  >  'J ^  Prof.  T.  H.  HTOLEY.  JJ* .fgAVFISH^ 
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ByBALFOVR  STEWART.  If.A..  LL.D..  F.R.S.   Oa  Br  Prof .  WTOTK  The  ATOMIC  THEORY.  I  / 

iS.  V           ii    I,   t  i              \\  iili  I  i  lllu»ifHUMti!s    ^tit  &.jitHin  U  ;  :    v('.  CLrMis>MAW,  F.C.S.    1  bird  f  ilitio.. 

»y  J.   B.   PETTlUliKW.   M  D..  F.R.S.    ANIMAL  Rt  KARL  SEMPER.  The  NATURAL  CONDITI    >.  . 
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"   A\  .Tier's      .»  ^^s'm   »N>    r         ...^  >  K.''  — •  ^  »«,«»t 

Bi,   hi     UltitkiNta   UmMBl..      Uto  NM  I  KK  of    By  G.  J.  ROMANES,  LL.D.,  P.E.8.  ANIMAL 
Ui   iO."   «.iivc^,»,*3r.  IMnl    By  J,  B.  sTALLO.  The  CONCEPTS  and  THEi4 

'  "■  ...  w     l«\W\CI'rr«   I         cf  M  >I'KKN  PHYSICS.  lllMEdinoil. 

*»*  r  •  VAH,t,I.NU.W^  VNIMU  ;  X^^^^^^  I  By  p,of .  TH.  RIBOT.  DISEASES  of  the  MEMO 
(t,  |,|.|Hh4ti^tt||>^im    M  KVH\r.\TION.  jQj^Y.    MAN  BEFORE  METAI.S.  WW 

i,,         MtMNttVMH'         t  U  I  VI  NSKSofMAN,        ''^j;  gg;,LDON   AMOS.      The  SClLNCl 

.    ...   i..b..MA         n.ff    I'll!  OKV    of        '  |',>HTK~     U  itj  t.diii  r 
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»  ^.fr^  ^  ^  HtalA 

■ae   ->-  -        . .  t         -^T^-ance  n  the 

-5*  is     :  ^  /^^  »':!»  which 

S*«  project. 
«  mj«lM  be 

Bsoa  i»h.ch  iiiUi. 

-    "c  ami  m.r.if , 
3  a     .-.  ^  owtn  k.kI  to 

*  »*muUte  without 

^  ^  "  J"-  t-'WKkm  a  i,o(iy 

~  ^'    '''^■'^^y  the  immense 

^      —  -  =         —  I  niviriity 

-  >-at.cm.c  certificates.  N.,r 

^  work  i. 

1^  ^  «ndecd.  co^Meniive  »ith  il,.- 

'         be  broodineL,    ,   '^'^♦""•'"■^I-^l  H(„r,t  of 
a  *J»ofcsomc  terrL^         ^^-'"""^t'on  hail, 

^'■J  of  oindidatcs  •  L,!:"*      cn^^nrip  ,.,„n 
L^r  enthusiasm  i„  ^, Jr  "^l""''  f"' 

4  ^«  vietnn.  who  pour  into  it, 

'■^'haagi  Th^TSr   T  '  '    ^paction  against  this 
^"U  W»l-|5<x^ '»"*"ncss  " is  to  tcacb, know 


>4$ 


«-d«y»  ibal  •  ifirMt       itr|Hrml«  tin  ttt«  W4>  <«4(  btitg 

IS  tloiK",      It   l>    hi  ic    lllil    till-   .  ilni   ili'iii^il    l...4ln  .  Ill  llir 

Utctrw|»tli«  Ivrl  (tirti  t«)>lalii)ii  tttt'ir  lut  tiMlidl 
autbotily  to  tfiithrt  ibrit  irpu  «><iit.ii into  II*  lolil  Aiitl 

^IIV»>|h    .tw.iv    |h«-    iH'ImhIh  iI    .hiliinllM  ;    III    Ills-    WftV  Oi 

cumnmn  at  ilun  4iii|  '  tiituKiiii:  idIo  li.«ititiiiu«ni-»  M>«t|MM,t 
tKMi  tbe  dual  bu*iiif^^        i<mmi.imi>ii  ittiil  \v.u  I  ifo 

1^  il'litri  I  iliK   .Il  II  ii  i  II  MS  ;  tl"  (ht*  i»t  t'l  t  ^  >  Il  I'l  • 

has  tiiurr  kiHit-<  lh<Mit:tt  i(«  l<-i«»:lh  •«  mI'«(Ii>  (hr  n.itiiv  I  lu 
time  that  i<itt  tx*  ^i^rit  h*  <-*hii  .iii«mi  «Mit  «»l  >im  nitliit-iit 

<'\;\:«-ii' <•  .  ,,|,(H.|  lif  milcutiii.  U  i  |m>'  !■  I  V!.  ihiul  m.'.  t 
be  brought  )n  to  ft iiniMufit-  liituim  ui  iMtlMiHKMt  Ihii 
Ua  vrr>  (titfrirnt  thinK  <<•  i  t  iiiiiMitif.  ,  iM>  km  llu' t  mtti-m 

■I     •'MI  111  I  In      IIMH|<'    III    lIlM  i   I  111  ,      till      I     I         II  I..M..I      I  I  I    1.   I.  Ml 

the 

have  «hi»wtl  thriH^riin  ummI  ill  Id  ii  it<  Mt  «tiii|Mltn  I  ihi  > 

\\.\.\v    luinrd     ,11    nliihii  ,||i  I ,|.  J    i  ,.  |l.i     im.i  i>  - 

11  II  |i<'.i|ri|lt    iiililii  4  II  il  111  llo  III  ill  |lii 
ConviKAtioM  nf  t|,|.  |.„ivii  .i(v  h»        "li'i'ih  ll'»- 

'«Mi  liili^'    |„,(|,,  ,        i^Nil,  |»|,  >l     ..    |.illi(|ii    I'l  1" 

•  rril,itaij;,lhoii>;li,  ,ii  M-iiMiki  il  <ii  (In  •in  i  lUn,,  l-u  iln-  m  <-t 
l>ail,  l.iyinrn  m  i<<1ii' .iIiimi,  iIm  i   xi'H  I  >•«•«•  Mt  H  i<i«t«li 

tlihfmt.ii),-  .|i.i,i  ilii,  <  I,.,,,  .  I...!.  Ill  ...11  .  I».in»  lliv 
naiurr  tii  ilir         )i,itr  ilu-  |iiiii|mi||  |i<n»>M|  t>i|i<i«  m 

KCIUHI  M'ltl*  «ll  ffllK  .itilili       I  »l    I  .11  |H.mIi  t  ,  1»  i«ll  m»  M»Ht  • 

•>|ltlllll<.||l     l-MM.ilitl      I   Il     ill     (IMI<    .'III     111        <(<    '    •>     'I  1 

lir<-tlUl(-  III  liiy.i)  rtiiit  Imiiii  .il   w  Ilk,  I  mill  mil  I,  II  !•  lMt> 

>hiti  ibr  unhrr«ir>  h>i<i  lilimfli  >•  in  ihu  u<'|>»-il  h'M 

till-      wli.i  ,111    (.iinilr  .1    »  .'Il    II  I  I.    I.I    Oi.      III.  '  ' 

klmu   h«W  f.if    till4   14  lllMII    !•<  iIlM    Mil.   Il  >  llllll    III    l>  l>  IllMl. 

inHiKiiliiiii*.    M,i««i  III  ,h  I  Im  I  .iliMiilt  IhmI  Ml  iiM-it  h>«it« 

tlif  nil*-  i.J  I;.mIii,.         1,1,  I,,,.,  .|,,,|  n  I  ....  ..   i.i.ii  t- 

>l"lltlM(|  Ih.ll   |,.,||  (III    I    Mi    ll    .1,   III    I  i.M.lMM     11     ll'»  ■»  111 

'  •till  ilutfrty  iillltiNlr   Ailli   M^  Mii    II*    llil-  hilHi  tllokt  Ml 

ll'i.ll'l;   1,1    '.(li.jii-:     II,.     I  I   il    wlUllll  III  rtH 

l"llll.l!.llili    ll.lVI     |.lilMr|«l  <,    lllll.        .'I    -l«  l|-<' 

it  iH|irii|iiiici|,  iIm  II  rtliiiif  .ii|i,ii|lhi-<  *idH<»j'  >  '.■iiiKi'  Il  II  >i 

(«>  Ii;n«.      I,  ,,|   I        .,  ,i,       ilila  M  U  .»!  m  Inli-iiili-il 

■.IiOhUI  .  ,,lliiiii.  ,i.,|  ,  I  ,1,1  |||.;||H.»  Il  M|.|V  l"»  llM«Hi-;hl 
'I'.il  fill  I  I-.  I'Mii,  ;  I  .„,  |.,|,  rtllll  IImI    H   I»  •ml  'I'   .u.il'li    lli  ll 

ihl:  uiir  lhiii|{  «Im<mI«I  lirfi.HiDfi  ♦Hnii>  li«in  li  <itit .»!  mlli  MlMii 
»f  th(t  fillK  r.    hill  ihr  lUh  l«  «Mt.ill  I  lliti  |Mtii<  l|>l«  •<•  IM»«V 

.1  'l.i\  .    I.  ' t       ,11,,  ,11  v<  II,.  h  |.  I   11. ills  il.i.l.i  I  ll.r  lii.iU' I . 

iImI  tf-.K  hMi|,'4  Mini  r«iiiMUMiv.*  iii>«*(  iw  III  iltr.  li.tinU  «>l 

Ihr  itilllHr  |IM  Kill*  J  hut  itija  llofa  Itol  llh|<ly  ki«IU« 

kkIh  III  I  ,1-  .lii.iil.j  I  I.I.I  1 1,1  I,,  .1 1 1  Ni.r ,  II  lini  il  .i'i/iiil'<'«l| 
!■»  lhl4  nil  irly  d  in.illri  III   Milrii-«l  in  lliB  li;.ti  luii,}  t«i.l.i=i. 

(  br  liiipf-il«-i  I  r'liKiiOoiirthliw  i)iliiic  to  wbi«  b  »  Ut^ti  |tni 

l»irtir,ii  (,r  ilic  I  iiifliii.iii  ,  vvliM  iM.|iii  iii  ill'-  cxaniioaliirt* 
rodiiiiiif  iln-  Mi.iM  i  i\\  li.i\>  111  . 11  Mil.ji:<  ii  <l,  li^atl*  to  a» 

inordidulf;  niiKxiiii  III  n\r,\  >.     11. ii  iirii'->  '1'^  ""^ 

riincrption  in  ihr  |Hihli<  muni,  ihrtl  the  e*.uuinaH"it.  ait^ 
imrr  iHor.Ht.ly  M-vrr*.    Tlir  rr.il  fact  b  that  thccamlKlale. 

betwcrn  Ir.n  hnr*  .unl  c*uiiiii»  i»  Uci-.iiiic^  m.l.i.  clly  a  rc.il 
«>hHi»rk  lo  «rlur:iti<mal  pRiBWssi. 

So  far  «!•  I.i.s.-  <  n<l'  ..vi.ure,l  t«  tfivC  our  re.iaersi  an  a. 
.i.ii.it  ..Mli-.in.  t  u,  l,.ive  licenaUle  t»»  c-ithrr  of  the 
for«<-s  win  il  1  I  -  iiiituiit  d  lUi>  m.>M-m«Mit,  .ui.l  ilir  .imi. 
wliK  liarc  ilc»ireil  by  it.  W  c  toriiiaU)  s}ui|Mthuc  wuli 
both,  and  it  t«  because  we  do  »•»  that  we  iniwl  now  in«liil>;r 
in  .T  little  '  ritii  I  11  on  tlie  s<.liemc  .is  put  lnuv.u,!  hs  t  in,| 
Keay's  commiltec    In  the  lirsi  plucc,  w«  fuuiiU  ii  UiiHv  i.Jt 
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to  believe  thai  the  creation  of  a  new  university  with  full 
powers  in  the  metropolis  is  ever  likely  to  come  within  the 
bounds  of  political  possibility,  it  is  not  that  the  Govern- 
ment will  be  inaccessible,  but  that  it  wilt  be  difltctilt  to 

persuade  general  public  opinion  of  the  necessity  nf  such  a 
course.  We  believe  that  it  wjl  in  the  end  be  necessary 
eventually  to  come  to  terms  with  the  existing  university. 

The  l.n  t  tliat  eleven  iii<  In')(  I^  i  f  iis  Senate  have  joined 
the  movciuent,  shows  that  that  body  at  any  rate  coaiaias 
a  powerful  element  discontented  with  its  present  asphyxia, 
lion  liy  i<-il  tape.  What,  hou <j\ ri ,  u t:  doliopeto  see  is 
the  federation  of  our  scattered  educational  bodies  in  Lon- 
don into  Faculties,  which  would  be  practically  universities 
in  nil  hv\  the  name,  and  the  representatives  of  which 
should  have  a  Icadin^r  voice  in  the  management  of  the 
Central  Universitv  .  The  only  speakers  who  really  eviooed 
at  the  mccimg  a  clear  iui  t  f  ihcir  own  policy,  were  tlir 
representatives  of  the  :\Icd:i  .1"  profes^-ion.  I'rot.  Marshall 
showed  « ith  sin>;ular  lucidity  that  the  altered  character  of 
medical  cducaiion  has  made  the  cijiuinucd  isolation  of  the 
smaller  medical  schools  a  practical  impi^isibility.  Not 
merely  has  technical  in^itruction  jjonc  bcyi»nd  the  capacity 
of  the  junior  members  of  the  medical  staff  who  are  usually 
toTd  ofl*  for  it,  but  the  appliances  required  are  too  costly 
for  all  but  the  wealthier  schools  to  pi">\  ide  cftkiently,  and 
the  teachers  are  themseh'es  wanted  for  the  more  minute 
and  careful  clinical  instruction  which  is  now  everywhere 
demanded. 

The  Medical  Schools  will  therefore  combine,  perhaps, 
into  some  four  great  groups,  fn  jut  poses  of  education  and 
the  organisation  of  laboratories,  just  as  th'  m  ill  colleges 
at  Oxford  and  Cambridge  have  combined  for  purposes  of 
intra-cellegiate  lecturing.  Once  federation  hasb^un,  the 
foundati<m  of  a  medical  faculty  for  London  is  only  a 
questton  of  lin^e.  This  will  come  about,  probably,  what- 
ever  the  fate  of  the  more  general  n«n-eraenL  But  audi  a 
fnriil'v  would  undouliTrlty  l)e  fovind  to  be  politically  a 
bmly  to  whose  just  clamts  m  direct  medical  education  the 
University  of  London  would  find  it  impossible  to  lend  a 
deaf  ear. 

1  he  faculty  of  l.»w  may  also  shape  itself  into  existence, 
thougli,  H  nsuat  be  admitted,  the  elements  of  its  form  arc, 
at  ptesent,  vcr>-  dim  and  shadowy. 

l  o  lialance  these  wc  want  a  faculty  of  literature  and 
science,  and  the  materials  for  these  are  to  be  found  in  a 
federation  of  University  and  King  s  Colleges,  as  sug- 
gested by  Prof.  Lankester.  If  the  representatives  of  such 
a  faculty  were  allowt-d  a  proper  share  in  the  councils  of 
the  existing  Universit)',  it  is  not  obvious  why  such  a 
federation  should  be  intrusted  with  a  separate  degree- 
giving  power. 

We  now  come  to  what  appears  to  us  the  weak  point  in 
the  scheme.   A  university  may  impart  knowledge  :  it  may 

test  its  ipMlit)  uli'  ii  ::n|i  iited;  but  that  which  h.is  pver 
been  the  peculiar  glory  of  university  life,  is  to  enlarge  its 
bounds.  But  except  a  few  wcll-expiessed  sentences  which 
fell  from  Lord  Reay,  and  a  scnten'  0  jn'.t  into  the  con- 
clusion uf  the  report  very^  much  with  the  air  of  an  after- 
thought, this  very  important  matter  does  not  seem  to  have 

received  very  much  aiten;i-n.  N'o'v  ihf  nin<;t  mclnnrholy 
feature  about  such  clcmcnis  u£  viiuvcrajly  organisation  as 
already  exist  in  London,  is  its  dis[)!aycd  incajiacity  to 
retain  its  best  man.    There  is  an  obvious  dearth  of  such 


posts  as  would  satisfy  their  legitimate  .imbition.  No 
sooner  amongst  us  does  a  man  rise  to  the  6rst  nnk  at 
any  scat  of  education,  than  sooner  or  later  he  is  draftbl 
off  to  one  of  the  universities  in  the  provinccn.  To  ultt 
the  first  instances  that  come  to  hand  :  Cimbridge  h.n 
robbed  us  of  Michael  Foster,  and  Oxfotd  ol  Bwdaii 
Sanderson,  while  the  greatest  brahigical  toteber  of 
the  day  is  driven   from   England  by  ill-health  siter 
a  life  toilsomely  spent  in  the  lowest  order  of  icadum— 
drudgery.   What  is  absolutely  essendal  to  add  Imtie  nil 
distinction  to  the  work  of  a  Metropolitan  L'nim-it. 
body  of  University  Profes6ors  who  would  take  durgc  u( 
the  higher  studies,  which  never  can  be  properly  cued 
by  bodies  seaidously  orriipieil  with  the  very  lerjiwi 
business  of  the  higher  education.   What  we  hope  tbta 
some  day  to  see  is  the  University  of  Londeo  tqaipfsd 
^vith  a  proper  statTof  Repiu-  rr.>ffs«nr;.  wh<nh»ai<«)*f ■ 
would  be  al  the  least  an  inv  aluaWe  bond  of  uatoa  l«t»«<a 
its  own  too  abstract  isolation  and  the  living  fcaEly  rftte 
.-'.rt  i.il  reaching  bmlic- 

Although  we  could  have  wished  for  greater  insfMence  «• 
this— as  it  seems  to  us— most  vital  point,  we  taawK  br 
entert.iin  the  highest  hopes  of  the  usefulness  of  the  Jf*" 
sent  movement.     It  has  some  of  the  notes  of  hesllk* 
organic  development  ;  it  has  at   le:i^i  ^pontxnetiv  w! 
mdividual  activity,  which  have  always  been  thetouxi** 
tions  of  political  achievement  amongst  us  Atthewurst. 
mere  effervescence  is  better  than  stagnation,  and  «t 
think  there  is  more  in  this  movement  than  eSeivtscea** 
In  any  case  we  cannot  too  warmly  tender  our  ei|aMJWe 
of  acknowledgment  to  pul>lic  men  like  Lord  Rw^ 
Sir  Gcoi^e  Young,  who  have  spared  neither  jwm-v 
labour  in  the  purely  patriotic  labour  of  gi«ng 
too  inarlicuhite  muimurings  definite  form  and  eiprc^'^ 


TUB  POLYZOA  OF  THE  "  CHALLEffOEH* 

EXPEDrrios- 

The  Zoology  of  tkt  Voyage  0/  HM.S.  '  CLj.'  Vii;  ^ 
Part  XXX.  Report  on  the  Polyjoa-the  ch-.  t 
stomata."  By  George  Rusk,  F.R.S.,  V.P  LS-,  & 
(Published  by  Order  of  Her  Majesty  >  Gaven«B« 
t8S4.) 

THE  description  of  the  Polyaon  collected  donn,  1 
expedition  of  the  Ckalltttgtr  was  undcrukiu 
Mr.  Busk,  and  the  first  part  of  his  Report.  tuuif*in»ff' 
Chcilostomatous  forms,  or  those  in  which  the  in«ii^ 
the  soisciuro  or  cell  is  provided  with  a  owwiibk  hu  «i> 
shuts  down  over  the  polypide  when  lettaeted.  h»»  \ 

been  jviililivlird. 

The  investigation  of  this  important  part  of  tlv 
Un^er  collections  cooM  net  have  been  placai  in  ^ 

hands     .\s  an  .Ttithority  on  the  /^}■>1o.4^  -  f  'In* 
.Mr.  Busk  stands  pre-eminent ;  and  the  present  >^--'< 
Report  of  ai6  pages  and  36  plates  bean  •esaasMiv  1 

laboriou';  nrtd  rorssrie-ntinit^    iTn'c.tigtition.  the 
which  as  a  contribution  to  our  knowledge  of  ibe  t'-W't^ 
of  forms  associated  under  the  name  of  Polywa  csiibk 
o\'cr-estimated. 

The  number  of  species  of  Chcilostomatous  Pvil%i»' 
the  Challenger  collection  is  J86,  and  vhen  tiic*^ 
into  Mr.  Busk's  hands  he  found  no  lea*  than  t&>  ' 
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M*.   In  cine  genus  alone,  that  of  the  Rettp&ra,  the 

number  of  known  species  has  been  raised  by  thcdred^Rgs 
!i  lite  CKalitHgtr  from  31  to  between  50  and  6a 
Tlie  detertninatioa  and  definition  of  species  in  a  coHec- 

.on  so  Ijr^'c  as  that  of  the  Challenger  l^olvzoa,  and  in  a 
jrwip  of  urgaoiikins  in  wbid)  the  dilTer«nces  are  far  froni 
ben;  alwaya  strikinf  ly  obvious,  cannot  but  be  a  work  of 
,*Ttal  labour.    The  critical  c\anunn'i  n  'f  the  species  in 
>ed>  a  genus  as  Rttepiva,  for  instance,  which  \%  repre- 
tfntcd  in  the  CkaUengtr  collection  by  23  species,  and 
Ci!'.;\->.t.  wlv.'h  -.^  rcpreiciiicd  by  no  fewer  than  31, 
!C4uiiei3  no  ordinary-  patience,  and  the  author  nitist  be 
MOfnUVbted  on  having  so  f»t  brought  to  a  conclusion 
!»bi>,;n  whirh,  in  order  to  be  conscientiously  performed, 
•nj\i  bt  i>ften  wearisome  and  monotonoii*. 
SxMum  the  mo.st  important  contributions  of  the  Report 
I   MlLaiiy&teroattc  zoobgy  of  the  Polyzoa  is  the  revision 
[   "iuh  H  contains  of  Ad^an.t  and  allied  genera.    A  critical 
!    mpuison  of  the  species  of  AUt  <>n,i  w  ith  species  belong- 

■  4t  10  Other  ^enefa  which  hod  been  hitherto  placed  among 

■  *e  F.Kharfda  has  necessitated  the  founding  of  a  new 
I  A>i\i>rh\r,  in  order  to  include  the  whole  in  a  singl< 
I   utml  sraop.    This  family  has  several  peculiarities, 
'   mmi  «hich  the  most  interesting  is  the  possession  by  all 

•Jie  -ijwe^  of  three  dirTercnt  kinds  f>f  cells,  which  the 
.    aitiiior  tenns  socecial,  ocecial,  and  avicularian.    Occcia  of 
I   ihemitBaiy  type  are  entirely  absent,  and  th«r  function 
I    i;-ptir5  to  be  in  if  rnicd  by  special  cells  which  dirTcr  in 
ionu  from  the  others    When  decalcitied  these  occrctal 
<tO»  appear  as  thick-walled  sacs,  containing  in  most 
:i-<san  I  .  .id  mas.s,  whicli      (  uiblcs  the  contents  of  an 
^tiiOiU)   oo-cmni,  and  like  tlicic  is  ahiiost  certainly 
fln1«>'«oaL   Mr.  Busk  has  fiutber  made  the  important 
^?ervation  that  in  .sonic>  of  them  there  is  lod^^cd  instead 
I  tins  mass  a  polypide  saniUr  to  those  inhabiting  the 
xftiaJ  cells,  and  he  concludes  that  the  embryonal  ' 
'  Z2i.-i  IS  derived  from  a  polypide,  which  it  finally 

I     Aii)t>ng  other   j.'  culiarities  of  the  Adcone;e  is  one  ] 
»e;ch,  ootwithstandiiig  its  apparent  triviality,  derives  j 

I  iportnnce  from  its  constancy.  This  consists  in  the 
;  .''•'tri.At  presence  of  a  projecting  point  at  each  end  of 
i  lir  base  m  the  aviculaiian  mandibles  both  lai]ge  and 
\  won    In  dotibtfbl  fhigments  this  character  alone  will 

,  "cri  indicate  the  affinities  of  the  species. 

II  the  descriptions  of  the  new  species  are  throughout  the 

drawn  up  with  that  care  and  precision  which  charac* 
P*?'-?  all  .Mr.  Busk's  zoological  writings,  while  the  absence 
m  redundant  description  and  the  exclusion  of  characters 
ksnecessary  for  this  diagnosis,  give  to  his  definitiotu  a 
|T<iiencis  which  will  be  apprc  i;,tcd  as  it  deserves  by 
p  •U>  rci^ire  to  consult  tl>e  KeporL 
w  lia  luV^  proportion  of  the  diagnoses  the  author  has 
f*^ '-' itr  e  to  the  chitinous  elements  of  the  skeleton. 

«.r«  (he  s»o  termed  opcrcula  or  oral  valves,  and  the 
^<tlou»  ports  of  the  aviculari.1  and  vibracula ;  and  a 
'^tge  number  of  .-iccurately-cxccuted  outlines  are 
•15  m  order  to  show  the  various  f<jrins  assumed  by 
I^*^  eletncnCSio  the  tjiflerent  species.  The  eniployment 
P'i*  chirrnnus  elements  in  the  classification  and  dcscrip- 
ptiifc-5l»>^-  of  the  Pnlyzoa  i«  due  entirely  to  .Mr.  Ikisk, 
has  convinced  himself  that  "their  value  for  these 
fhvifct  cannot  be  overstated,  white  their  importance 


extends  far  beyond  the  mere  distinction  of  genera  and 
species." 

The  descripttons  of  the  speciesareof  cwirse  necessarily  { 
confined  tothehard  parts,  whether  calcareous  or  chitinous, 

for,  except  in  liviii;:^  examples,  it  is  rarely  possible  to 
determine  any  facts  of  importance  regarding  the  soft  | 
parts  of  the  colony.   The  author,  however,  gives  two  ' 
highly  instructive  figures  of  the  a\icularia  of  Ricellarin 
pectngemma,  in  which  the  muscular  apparatus  and  other 
soft  pans  of  these  curious  and  still  enigmatical  bodies  are 
clearly  and  l>eauiiful!y  represented.    In  one  of  his  fi;.;urcs  ' 
olCarbasea  mostleyi  also — afonn  in  whicli  the  calcareous 
walls  are  quite  tnunsparent^there  is  a  very  interesting 
view  of  the  polypides  in  the  interior  of  their  cells. 

The  distribution  of  the  species,  geographical  and  batby> 
metrical,  tinds  a  prominent  place  in  the  Report,  An 
instructive  map  is  appended  in  which  the  oceans  traversed 
by  the  ChnlUngcr  are  divided  into  seven  regions,  three 
being  to  the  north  and  four  to  the  south  of  the  equator, 
each  including  90"  of  longitude.  In  each  of  these  regions 
the  stations  from  which  any  species  of  Folyioa  were 
•b-.iined  are  indicated. 

The  bathymctrical  range  varies  within  wide  limits. 
The  greatest  depth  which  yielded  any  species  to  the 
dredge  was  3125  fathoms,  in  the  North  Pacific  rcgi<m. 
From  this  vast  depth  four  species  were  procured,  and 
between  it  and  quite  shallow  water  a  great  number  of 
stations  of  very  various  depths  are  recorded. 

One  of  the  most  unexpected  facts  brought  out  in  the 
Report  is  the  very  wide  batbymetrical  range  enjoyed  by  ' 
certain  species.  Thus  CribrilitiLi  mi>n«i:eras  is  one  of  the 
four  species  brought  up  from  3135  fathoms  in  the  North 
Pacific,  while  the  same  species  was  obtained  from  1335 
fnii'ini":  in  the  .South  Pacific,  from  fu'viir.v  in  the 
.South  Indian  or  Kerguclcn  region,  from  55  fathoms  in 
the  South  Atlantic,  and  from  35  fathoms  in  flic  Atislralian 

region. 

This  striking  ditferencc  in  the  depths  inh.abited  by  one 
and  the  same  species  is,  however,  exceptional  ;  and  so  is 
the  wide  range  of  geographical  distribution  which  is  here 
presented  by  a  •  pecics  occurring  at  great  depths.  The 
study  of  the  b  ithymctrical  distribution  of  the  ChtilUngcr 
Pol>-zoa  shows  that  "  Uie  extent  of  geographical  distribu' 
tion  is  to  a  considerable  degree  correlative  with  the 
bathymctrical,  the  wider  geogr.i])'  ir  «|  distribution  being 
in  most  instances  coincident  with  the  shallower  depths.'' 
To  this  law  another  strikbg  exception  is  afforded  by 
I  the  beautiful  genus  CutcniciUa,  a  genus  very  rich  in 
species,  which,  though  from  comparatively  shallow 
water,  are  almost  exclusively  confined  to  the  Australian 
region. 

The  thirty-six  beautiful  plates  which  illustrate  the 
Report  are  all  that  could  be  desired.  Clearly  and  faitb- 
I  fully  drawn,  they  place  in  the  hands  of  the  inolfi^-ist 
I  facilities  for  the  dcicrininatioa  of  the  species  which,  with 
I  the  descriptions  in  the  letterpress,  leave  no  excnse  for 

I  rrrcinf n'.is  rliagnosis. 

[     l  iiougli  ihe  Report  is  confined  to  the  species  obtained 
1  during  the  expedition  of  the  ChalUnt^cr,  the  number  of 
these  is  so  large,  and  the  descriptions  and  figures  so  exact, 
that  tlie  w  ork  v\  ill  po&scss  a  classical  value,  and  be  found 
mdispeosable  by  every  student  of  the  Pdyioa. 

G.  J.  A, 
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Reference  to  the  Preseot  State  of  the  Scottish  Unim* 
^mes  and  Secondary  Schools'*  (ddimed  Febnniy  t, 

*  •  •  4.  . 

Euttuntary   Text-Book  of  Trigonometry.    By  R.  H. 
Ptnkertoa,  B.A.   (London :  Blaclde  and  Son,  itt^-) 

r  ■:>  e!enu:n:an-  tcxC-bouk  of  176  p  -.-"c-  ^f>nt.un^  all  the 
r?iv  .xls  for   obtaining  a  knowleilj^e  .>!  trii;oni>meitv 
-    .  '      1:  inijlit  be  used  cither  by  those  who  <l(-:-i 
ucrvi}  a  thorough  ^'rounding  in  the  elements,  or,  .is  i 

rirst  biiiok.  by  those  who  intend  to  take  a  full  anaK'.KAl 
•norv*.  The  arrangement  is  jjood,  the  text  nell  written, 
md  ;ne  CAompies,  worked  and  unworkcd.  arc  nume.-ou* 

und  iudiciousiy  chosen.  The  introducioiy  chapter  on  t^ 

mensuremenc  of  angles  is  particalarly  comi»end«We.  «e 
:  i  .i  d  preter.  however,  not  to  write  "  3  radians*  b«l 
■  T  ;  - :.;  in.  "  reading  it  of  a  radian."   It  may 

■je  -  _:,v-;ct:  lUo  to  a  writer  wh>)  h  is  the  coura;,-!; 
r.'.r'  ;  ,  j  r'-'t  'ini?.  whether  the  tintc  has  not  come  (it 
".-i^v.-,::-.^  with  the  so-called  fabiofisirus,  l.iiilngunnK^ 

x:..  uid       .;  onlv  logsines,  l^gcosines,  &c  /o^Wjt 

•  5;  'Xincr.^^ns  jrc,  uc  cording  to  (MiT  experiftnee,wett-meaftt 
1.0 ?  't.i  ch  oalv  hinder. 


ZJETTERS  TO  THE  EDITOR 
ru  S^u-'  ZMTm>i  k,^Jkiautffrtit»mith far  pfimoMt^nm 
^      .-'-ns'-^tnu,  iftMtr  earn  k*  wnJwwito  l» 
-  -  .-^.'.-kW  emtl  /4r  writm  of,  rtjtettd  mamBter^fi 

y.-  -r  :./Ls'-a^em  <.'/m»ottjmoMseommmiH»Uiim, 
^        S^:..-^  xr^mJ.y  rt^utitt  corrtipondentt  tt  kaf  tUr 
44  .        ;  j/w  -tV/.    Tkt  pressure  on  kit  tftt  it  tt 
.-  M  r.      ; A'j^i.'.V    z  T.  ,'-rrrV  -  to  tmurt  (he  affltltVl  ttH 
V  .  ^  -iMnu-nfifir  c^ntaiHimg  interestinf; and mooi /iKW.l 

lnd««c«nl  Clouds 

•x  :  .^V;.  V  ,:.  MciiiiNrr  ll.alxiut  fiftcon llliini)*'*^ * 
<      .  ..\  .-.v  -  '1,ijCt:on  a*,  seen  from  thr  Rofal«''»'J 

.•    'j-f.  rwv'»  rti'.h'rr  l.itjjc  cl<)U<ls  nl-'ut  lo"  »r  IJ  t"-* 

>    V     •    '•■I'S  *?Tr^i  nu'.ofi  »inal]or  <in      .ill  "f  thfiii  • 
■      J"'"',  ih  :r-s:rn!  c.  l'  Urs  ami  ntnliing  liut  bni;htv'  l  *■ 
\  -  -  •     •  iBiUr  lu  have  »ccn  WiMrc,  Uw>iii;l- 
:>  :  N  e  MOM  described  by  several  of  N*Ti'ti 


i. 


■  5*  or  6*  long  an  1  -*   '  5 
•  ^  -i!  Smi  at  glowins  green,  pii^mg  '^"  '^ 

^  \  00  ehher  aide,  while  it  w  fci»( 

•V  "       Iitilc  below  ar)d  rather  to  \\.<  ei 

«  ,  -c  ■•  ox::;'  -.-...-X  .ill  the  same  colours  in  similir  •lrvj» 
■  •  .  i^.  rn;i  ily  w:;h  the  place?;  of  the  \<\Xi'>^  ^ 

f  «  n  to  It  ':  th.v.ii^h  K.th  may  have  hi"l  tl>r" '-^ 
1.  ; ^  1  ^ii>  tL)  ;>  ray  fron>  the  -iim  long  since  set,  tin".  iI  t  -^ 
.'Ji  ;  centre*.  I'he  sky  l>ehind  Ihem  and  .ill  an""*!!!  '  ' 
.:;:i;„l  I'lv  d  irk  Lirxi  xunhro.  (hat  these  iridc*i.'cni  1"'.  '* 
■  ■  brnjhtnc-i-^  und  richDc&$  of  their  colouringt  rcmu»'it4 
>r«  of  nttfihrr  of  pc-trl  inlaid  in  m  blaidc  tca-iniy  ihi" 

'  -  irv  -c-.rnM-I  sky. 

^^e  Mn:illcr  i;l<i;t<l>  of  tho  satnc  kintl  lower  <luv»nc;viJ 
:\.<:  cor.tr.d  gteon  hand  and  passe<l  into  yell"*  .irv'.  " 

:1  wlti-  slitl  [ihcn'imenally  hrijjht  specks  of  lumintnl'.  i^' 't< 
11  iIk-  i.irk  geticral  ba<;k^;roi:ntl.      All   this  towards  ibr  -  ' 
»;--i  ;  while  west  and  norlh-wrst   tho  sky  was  maily  iIl". 
i     '      !.  in  a  sun-^cl-illunitnc'l  sky  "  pio]y.T,''  a  fiir'.v  ' 
•  r  linary  set  of  thin  cirro-stratus  r-dl-  <<(  A  r.y}.  ■»« 

ci  >I.  'Uri.sl  on  DHL-  side  and  Cdld  j^r.ay  shaded  oa  the  o<i»eT.  Ii^^ 
i  "T|s  .rc.il  I'O.iy  iti  the  >anic  cxixiHure, 

Lotirer  i!<>wn  still  on  the  hcri.-on  was  a  heavy  wowl''- ** 
cIiMmI,  which  the  west  winii  i>rf.;cntly  brought  to  et'Uj 
^reen  nn  l  hluo  iridescent  cloiid<,  proving  Uiat  thev  wen  K 
ih.in  it.  tlioii'>h  not  so  high  as  the  dUk  cimu  haaeto  ihf  * 
west  that  had  scrvcst  so  well  to  set  forth  thdr  bnHufii 
unuvaal  colouring.  l*lAttl-'>'>tV 

Edinburgh!  l>cccinber  13 

.\  STRIKINC.  i>hcnon)cn.i,  apparently  a  nc»  ph:--^  <* 
cloud-){la*»,  was  widely  witDes&d  hen  an  the  ijili.  1 
mysdf  noticed  it,  thoogh  on  a  mtich  less  »iid  in  ih«  1 
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Ail,  on  the  ililu  About  3.30  p.m.  the  upper  edge  of  a  dark, 
itf)  ^ifiy  base  cloud,  Mrctchiog  almost  straight  from  alt.  1 5  in  the 
1  igih  vjulh-wcat.  to  ahoul  all.  3o'  in  the  north-west,  was  frmi;p.l 
i.nsmatiL  oiltmiii,  in  parl<i  ihrice  repeated,  scparacii-  il;. 
ink  hoe  dovd  from  a  Wight  white  hwe.  like  that  often  >ceri 
■ilik  oewtheMn,  which  itself  w.i$  nearly  setting.  The  lunii- 
r„;Bv  hare  wis  wide*t.  about  5",  aliovc  the  sun,  and  was  alw, 
ki  fir  more  faintly  fringed,  with  a  h«)'  blue  sky  above.  Jt 
iMid  imtil  4.20,  but  at  4.10  the  dull  cloud  waj*  a  deep  violet, 
i«i  ibe  Uricht  hA/£  a  steel  blue.  I  liey  both  seemed  to  dis- 
ippev  io  ue  dosk,  but  the  bright  gl>w  rfnppearcil  about 
440  p.  B, 

OlbpA«OCuiom  the  plicnomenon  lasted  long  after  sunset, 
lodAcdOMdwtt^uite  distinct  frocD  the  feathery  cirri  on  which, 
tfnarUM  im.  one  to  oft«a  «o  pmmaiic  effects.  On  the  i  ith 
tklM«ini&Qldmdoadk«flhcied  had  the  colours  in  regular 
tith  to doe ragada duk,  in  iat  «(bcr  roond a  bright  oeoue, 


OBCorNcwton't 
ber  ts 


j.  EDMVMD  CtAKK 


The  *'  New  "  Volcanic  Island  off  Iceland 

Kxttai.vc,  the  interest  which,  from  their  association  with  the 
i-rf  years  of  the  Gare-fowl's  existence,  I  have  long  taken  in  the 
««!<  Inag  oiT  the  south-west  poiot  of  Iceland,  frof.  Luiken 
-»  mUi  kiodty  sent  me  a  cojij-  of  the  Copenhagen  newspaper 
i^^jUtdtt  for  the  7th  of  this  Bolitl^  COPUtining  an  article  by 
ii/L  C.  Nomtann  of  the  Danish  Ilo|al  Nay)r»  w  command  of 
Oi>^  ffil-i,  during  her  ret:ent  scientific  vojrage  to  Greenland, 
i<lii(ifiCit»bed  ofitcer  aitd  an  eminent  atMllonty  in  Arctic  mat- 
ter. iW  anide  is  kog^ioo  bog  far  my  (wwers  of  tiansiatioo 
-)»d.«ttiliefricndlyBdpof  a  Danish  young  gentleman  of 
itai  CanwBtV.  I  kave  mattered  it,  and  find  it  exceedingly 
wnaK  11  tRatt  «f  the  idand  wludi,  ai  already  announced 
m  OcK  MlaBBB  <vol.  mi.  p.  J7}  and  elsewhere,  is  said  to 
tsiefeeBR  bttljr  lltnist  np,  as  other  idands  have  hdim  been 
10  be  vfBBgm.  f3T  icKt  vemBoaiiiii  in  dwt  volcanic 
eitood.   AcomtUtg  to  the  ttatanent  of  Mr>  Consul 
Tuovie  (Jr.  <ifilL)  it  as  said  to  have  been  fir^t  obierTCd  by  the 
li&tAooM-kM^at  R^kjsnes  on  July  29  ;  and  it  would  seem 
acvt  of  its  apparition  >|icedily  fcadied  lUqrl^vili  \  but 
■tfytsuK-ly.  »yK  Capt.  Normann,  there  was  mn  Oo  Ship 
i1r?  trailable  to  make  search  for  it.    Rather  leaa  than  •  month 
JwtT.  bvm*»cr,  tJ»e  DufSnx  atnl  Romamkt,  of  the  French  navy, 
rrn*-!  at  that  ix>n,  and  the  commander  of  the  former,  animatc'i 
•iJ  ihc  laiKlable  desire  to  determine  the  position  of  the  new 
nod  if  pos*i1iIc  v>  effect  a  landir^  upon  it,  resolTed  to  do 
«  vj  lh«  coarse  of       li  ineward  voya^,  and,  with  that  inlen', 
y-rv.  ihtt  a  s}v  ir"  'irlay.    I  n  tlie  .iu)ir.-.j  1  ^  .ill  ni  Krykjavik,  he, 
>  W  «Bli<eqmiiitIv  infurmci  tfic  Frcii^fi  LDji^iil  'iiuri-,  could  find 
-:?ce  of  the  '  tiio-l  ■>!  hi^  -.r.irch  1     August  24.     1  '11  tiiu  df- 
;«~tT»r  tif  the  i^MfiiitJ.,  however,  'Ait  commanikr  of  tlu- 
t-*  1«  dispatched  two  of  his  <iitiLLr->,  i.-'|Ui;i[)i;' 1  wuli  ]iri.p-r 
s-uameiit*,  \iy  land  to  Reykian-.--.  tlicncu  ;li  i.ikt  slie  licinii^- 
y  V  o<fN»  i^Uinti.    Qn  Aui^u.^t  ;6  tlicy  uudirjljtrdly  s.iw  nn 
■^ic  ••.  curre?.pC'iy1:n}J  in  posiln-n  w      •.^  I1.1l  ihcy  fx[K(;l«rd  lo  see, 
«:  reported  a'-  '/i  lin^;;)      Kryks<v!l»,  « here  Caiii.  Norinann's 
^i-f  Cixl  amvL^i  .in  Jitr  iy.h,  on  her  hiiuicwaxd  N'.yagc.  The 
i*iAh  cmnmsn  lff,  c'jt;:illy enthusiastic  in  the  c^iu^cnf  scientific 
^''*<Ty,  acrordiogly  ie<t  Rnrkja^'ik  early  on  '.he  iin.iniiig  of 
JTth,  and  MX>n  after  mid -i.-iy  liis  >hi;i  ".i-.  utl  Rt)kj.irnH, 
•'.'IK'?  he  pursod  a  course  tin  injrthcrn  si«le  of  the 

W  frvicn  «hich  the  Fowl»kenir-  cnici  j^e,  seeing  nothing  of 
hff^m-  itlsnd,  it  it  true,  Ijui  that  time  the  weather  was  thick. 
•\  .rr,  be  pa.s!i<d  cautioaUy  (as  well  became  a  navigator  in 
•-  r  1  x\<\f  »ri  volonic  upthrusts)  along  the  whole  range,  and 
.rr:  111.  t'.:rilK-3it  of  tJie  emerged  skerries — the  Gcirfugla- 
<j„  «jrrenatle«rtiu.-n,  when  it  bcgai  to  grow  dark,  and  also 
Nerl  mi>n.iD^  he  tamed  back,  nuining  still  along  the 
udt  .jf  ii»e  baaX.  It  was  dear  aod  beautiful  weather, 
rock  jml  naaed,  n*  ««a  as  EMej  or  Metssckkcn, 
<>atcmici»t  <if  the  range,  ttoid  out  in  bright  sunshine. 

I  nuirke\i  lh»:  podtioo  of  the  old  fitarfuglasker,  which 
'  'TtiCMSk  Ibe  waires  in  iSjo.  and  the  oeighbonring  coist 
^ '         as  wcO  as  the  inland  feOs.  was  plainly  visible,  but 


I^Hio  IteabMeors  "MW**  Maadwm  to  be  seen.  So 
*^  tncfctaahefiliiajUliiiHii  the  DfcnNnckand 


Rcyk- 

rf  ct^Tt'y  fathoms  of  water, 
•tfthere  .-.u^ht  be  some  mistake  in  the 
ti  the  Uand,  ha  pot  his  shiii^t  bead  about, 


had  l^triltg  a  Wgl^ 
diinka^^ilWl 


and  r^iii  along  the  southern  side  of  the  i>ank.  liut  again  wa^s  lu; 
disappointed,  for  no  new  island  met  the  anxious  gase  of  all  on 

board. 

It  remains  to  be  s;iid  that  a  day  or  twti  I  it^r  t!n  RonuiHche 
came  to  the  same  spot,  but  alas,  nothing  new  was  to  be  found 
not  even  a  pumicc-stono  by  which,  as  C'apt.  Normann  remark  -, 
all  decent  volcanic  i^lm  )':  arc  expcctc«1  (o  infliratf  thrir  position, 
even  when  sijliiucr^fl.  Still,  tne  I'.nn  tin:  "  nvvs  i-l.in<l 
went  on  ^riitifyiiij;  (lie  vision  of  tjjc  iiijhliiouac-ktrt'pcr  a; 
Keykj.ui!  >  ;  .ui'l,  as  Mr.  F'atcrson  has  told  iis  {loc.  cit)  it  wii^ 
seen  by  bun  ilir  uyh  .1  telescope  on  September  9.  I  do  nol  for 
a  moment  doulji  tliai  both  he  an<i  previously  the  officers  of  the 
/Comanche  saw  what  was  pointed  out  to  them  as  the  "new  " 
island  ;  but,  from  all  that  hxs  been  said  before,  and  from  tny 
own  knowledge  of  the  locality,  gained  during  a  two  montlu' 
slay  at  Kykjuvogr  and  the  neighbourhood  in  185S,  neither  do 

I  doubt  that  C'apt.  Normann  is  perfectly  right  in  asserting  that 
the  supposeil  "new"  island  is  a  very  old  friend  of  mine— the 
Geirfiijdadrangr  or  Grenadcerhuen  before  mentioned — the  outer- 
most M  the  emerged  Fowlsfccrrics,  and  our  best  thanks  shoul<i  be 
given  to  that  gallant  and  scientific  officer  for  dispelling  the 
myslefy.  AUKEO  WKWTON 

December  14 

OvcfpfiMtUK  in  8c3iools 

I  HAVK  carefiilly  icad  Dr.  Gladatone'a  aitide  on  ovcr-pr^ 
sore.  Over-prcMne  ia  due  more  to  the  action  of  inspecton«  am) 
teachers  than  to  the  leqidreaMnUof  the  Code ;  e.g.  a  teacher  in 
my  diatiict  has  «  firat  dam  in  an  inCtnt  school,  the  children 
being  all  aboot  ah  yean  of  age.  Owing  to  the  unusual  brighi- 
ncis  of  ihe  children  and  their  regnlar  attendance,  the  teacher 
has  had  no  dlOeulty  in  mining  her  class  in  ihi  ihic  i-  K  >^  f  .r 
tint  standard  work,  which,  under  ordinary  tucuuihiaiin:-,  :hey 
could  not  do  until  they  were  a  year  older  and  in  a  higher  cLva. 
What  i»  the  result  ?  An  inspector  visits  th.it  school,  finds  the 
children  can  do  much  more  than  is  req .  in  1  hy  the  C'o<le,  .and, 
without  reflecting  AoiA'  this  has  b«cn  iii[ili>iic.l,  he  gives  a 
good  repfirt  for  th.n  chi-.^.  The  followint;  week  he  vi^i^^  auritht  r 
school  in  the  i.nnc  ncij^hlMnirhood  an<l  examines  a  viiiul:ti  ^l.ivs  ; 

chil  lrin,  in-  fimi.,,  .irc  not  so  far  advanccil  .xs  ih'—.  i-\ 
;uiiiriL->l  '.he  ].nvi'Hii  week,  .ind  therefore  he  make-.  .\  K-^--  l.ivi  ur- 
atilc  rcirtirt,  -.huikiiiy  tli.u  the  teaching-powc-i^  .attj  not  >i.  LT'^-d, 
al  h.ui^;ti  :)ic  duJilu  ii  h.ivc  itallv  hcen  quite  as  well  taught,  and 
MX  iiiily  Up  to  the  rivn;ii<.'iiic:itK  r.f  the  Code.  When  the  report 
yuaifs  u.  the  latter  'chuo!,  thi,-  tiMchur  cannot  understand  how 
it  is  lii.u  Ihv  h;t>  nrji  ^.mirii  ili<_-  rcpmt  u  dcHerved.  until 
by  and  iiy  sho  ir-^  iiulirectty  what  h.as  been  accomplished  at 
the  school  .  r  j\i.;.i^ly  «  iamincd.  Then  -ihe  says,  "  if  they  can 
doit  at  itKii  -.iho,  .1,  ISC  can  dn  if  hi.-rc.''    Hence  <nvr-/mM»rv. 

II  itivjK-.ii.i,  (ImI  not  c.v.uiune-  Ncynnl  the  Code,  teachers  would 
iiui  ir.iin  a,il,;rL-ii  fi .1  .t  higher  standard  than  the  Code  requires. 

I 'I.  ( .I  visiMiie  s.iy,,  ■■  i  cMchcrs  used  to  be  paid  partly  from 
the  (.  .xtrniiunt  gruuu,  and  thus  had  a  i>cc«ni.-iry  incentive  to 
l>rc  >  f  iriv  irrl  the  feeble  so  .^s  to  insure  a  pas*.*'  That  is  quite 
true,  but  teachers  will  be  found  in  the  future  to  be  quite  a» 
anxious  as  they  were  in  the  past  as  to  the  results  of  the  examina- 
tions.  They  know  quite  well  that  now  the  salaries  are  fixed, 
and  do  not  depend  00  results,  it  would  be  said  directly  that  they 
did  not  take  the  same  interest  in  thdr  wocIe  as  formerly  a 
perchance  the  schools  passetl  a  less  favourable  eiCBminialioa,  and 
on  this  point  they  are  keenly  sensitive. 

Dr.  Cila<lstone  advocates  "  varied  and  appropriate  occunadcma 
in  inCant  schools."  Jt  is  no  doubt  very  moootoooos  for  little 
children  to  be  kept  closclv  to  the  study  of  the  three  R's,  b« 
there  are  very  few  who  really  like  the  Kinder  Garten  .is  taught 
in  our  infant  schools,  unless  tt  be  the  Kinder  Garten  games  ■  it 
IS  «tV  play,  but  hard  work  for  such  little  ones  to  do.  It  t^  im- 
possible for  the  work  to  be  tav^  nccessfiilly  when  a  teacher 
has  too  large  a  class  nnder  her  control ;  in  Bel^um  an  .t^sistant 
mistress  hasadassoffifty children witha  pnpUteacherto  help  her, 
and  then  no  doubt  Kinder  Garten  can  really  I*  carried  out  with 
beneficial  rccolu to thediildien,  but  in  the  London  Hoard  schools, 
whoe  an  assistant  teadier  has  seventy  or  eighty  or  even  m  r. 
m  her  ctatt  kdf,  how  is  it  possible  to  obtain  ^  hh: 

results?  If  Kinder  Garten  is  to  be  t«u-ht  witb  suc.  i  -  there 
ought  to  be  a  Kinder  Garten  mistress  :ii>[v.iuti.>!  h\  \\ ^-  l;,  .irxl 
to  teach  ft  10  the  childnn,  .in.l  I  ;hii.k  th.Tc  xu  vny  fe» 
teachera  who  wonkl  not  agree  in  this,  tjff  course  it  would  entail 
cxtm  expense,  hot  it  woiJd  bean  expense  moic  beneBdal  to  Oe 
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On  th^  Hiiilthy  M,iniif,iit!ir,-  of  Ihciil.    A  M.  f  ' 
titr  System  of  /)r.  Dnui^Uili.     \\s  Menj.opMi 
Richardson,  M.l).,  F.K.S.     I.ondoi)  :  ruilli.-K. 
d:i!l,  and  Cox,  1SS4.) 

Tm-i  pamphlet  is  another  of  Dr.  KichariUiMi'-^  I 
the  ra<i>c  of  public  health.    It  ileaU  mainly,  as  iiil 
implies,  with  he  ilthx  hread,  and  especially  wiili  rm- 
Icm  of  the  late  Dr.  Daunlish  of  Malvern  f<ir  h.iki...' 
is  now  generally  known  as  aerated  hrc.irl.    'I  h«*  .'. 
Ia^,'<;s  of  the  aerated  pioces-,  arc  stntrd  l>y  ihr  . 
to  be  that  the  ilcstructivc  inilnencc  of  fcrini-.i 
prevented.    There  is  no  chemical  decoin|>iisiiioii  .. 
flour  whatever,  and  therefore  no  los-.  of  inaUMi,,  .  . 
the  rising  of  the  dough  is  just  as  cl'fccli\<  l\  r.«in--, 
The  airatcd  bread  contains,  therefore,  all  the  ui .  • 
all  the  albuminoii;j  food  of  the  whe.it.  mit  of  ui- 
living  tissues  are  cnnslructcd,  as  well  as  the  io.». 
ministers  to  the  animal  waniith  and  Mtal  a'.tivi:*. 
over,  much  lal>oitr  to  the  baker  is  spared,  and  :i« 
ing  by  hand  is  wholly  dispensed  uiili    a  ni.itl-  1  . 
consideration  to  delicate  or  fastidii>ii.  ih-i-".' 
gradual  steps  by  which  the  prorcss  h  is  bi  >  ii  \«-. 
from  the  incubation  of  the  idea  in  «h  • 
Dauglish  to  the  modern  aerated  pio.  ..» 
fully  traced  by  Dr.  Richardson,  who  d. ••  •>•* 
different  etTects  of  fermentation   ar.d  ■ 
different  qualities  of  flour,  the  eC'-'i"'  •  • 
advantages  of  the  new  system  to  rlu-  •  <■• 
means  the  least  important  part  of  tl  c 
who   recollect    Mr.  I.akciii.in's   r"  jet  • 
bakeries,  and  who  read  Ch.ipter  l\ 
will  acknowledge),  and  the  pnblu 
aerated  bread  in  relation  to  In-  il'h. 
tains  a  brief  memoir  of  Dr.  I).iii„l.-'. 

Proc(<-iiini;t  of  the  Edhihur^     .' ' 
Second  .Session,  1883-S4. 

Our  readers  have  seen  from  cii-.k 
Notices  the  titles  of  papers  •• 
from  the  outset  vigomus  b>>.;  . 
wished  for  a  more  intimate  •• 
tents  (as  the  o<loriferons  -tiMi:- 
tempts  the  hungr)-  "  Arab  "in  ■ 
glatl  to  find,  from  the  voluim  ' 
is  in  a  position  to  print  it-.  .' 
how  interesting  the  p.ipci-. 
other  papers  nearer  h-i  . 
they  deal  with  matters  n' 
matical  teacher.    Mr.  N! 
ciated  with  the  trii" 
similitude  ;  Mr.  M'l'-. 
continuant ;  Dr.  M.i' 
on  an  application  of  ' 
problem  in  partiti"  • 
nishes  some  u-«<  fu' 
trigonometry  ;  N!* 
monic  section  : 
elementary  gc-  • 
proofs  of  the  '  ■ 
tUit  principles 
count  of  p . 
Ma.  ' 
by  l  i 
ph)'sical  \y 
b\-  Mr.  I 
"  U  Toil 
v "  •  '  ,  . 
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1'.  .'..,.1-  ■  wh'<  all  rcail  Kngliih  ns  a  utaltcr  of 
.'.  .I  t.,  W  inilignant  if  »uch  unjust  treat- 
V  \\,  wlti^li  gt-nuino  N'^rweginni  understMld 
i1.  \k^\  t  I  ['as^  uurcfiitcd.    fJc^ide*  <«aichf 

.  •*■ '.f  ;LVi:l.il  L- an  l  rcluiblc  iiifor     I'.on  con- 

W.  Mattieu  Wii  i.iams 


The  obvious  possibilities  of  discovery  with  regard  to 
the  reproduction  of  ferns  may  notv  be  regarded  as  ex- 
hausted. It  may  be  interestinjp  to  give  the  dates  of  the 
different  steps: — 


.fit  in  llic  report  in  NaiL'RE  (p.  1 19)  of 
^  y)(  dii:  Linnean  Society  for  November  20 
.u.  In  the  best  of  my  belief,  the  first  pub- 
1  tU\  most  interesting  botanical  observa- 
.  rju.dc  for  some  time.  As  it  is  quite  ' 
..  :  Ltord  ni  i\  Cicape  the  notice  of  a 
.  [  ■.  ciuure  lo  t,.vc  the  matter  a  httle 

,  j«'ict:  :<l  to,  Mr.  E.  T.  Drucr)  made  a 
.»t!o:j  Ahf:  first  did  not,  I  thjnk,  receive 
"  a  -.myular  mode  of  reproduction  in 
'■•»:/».if  VAT.  i-iitrisstmn.    In  ibis  fern  the 

•  Coltuw  their  ordinary  course  of  develop- 
■  ^  a  more  vegetative  character,  develop  i 
1  Uniittl  |irofhallia,  which,  according;  to  , 
'   ii^.niL.ns,  ultimately  be.ir  archcgonia 

'  i  i>in  thcic  adventitious  prothallia  the 
vj''  n;;  Itrns  of  a  new  generation  has  been  ' 
,    •  ••  :n  .1  perfectly  normal  \va>  .  I 
,}  kindly  ottered  at  the  mcttiny  to  supply  ' 
iif  Ilia  materia'.     Tliis  reached  me  on  I 
.(  I  iromediately  placed  it  in  the  hands  I 
!■ .  O.  Bower,  who  was  enga^^ed  in  otfcer  , 
v«^ith  ihc  vaicul.ir  cryptogams  in  the 
f,  of  iht  Ko\al  (lardcns.    AUhough  in 

iii<:  ;hc  ..bnonual  development  of  the  j 
I  I  ;  •  i..tvdcd  ver)  far,  Mr.  Bower  oljt.itned  1 
...  I  ir      ;[  went,  was  eu'.ircly  ccKrirni.i- 
M.uic>3  of  Mr.  Druery  s  ohservaiions. 
cuUuiaJ  treatment  prothalliform bodies 
:c  thetr  appearance,  but  have  not  yet 
M  which  arcbi^nia and  antheridia  are 
aitf.  however,  furnished  with  root-hairs. 
A.  not  alL    Sir.  Bower  placed  himself 
.  .wtli  .Mr.  Druery,         j)aiu  a  vi>lt  to 
.         l>y  the  kindni^s  of  thi?  j^cntlc- 

•  I  t-iVtrinj,'  away  ^pccuncn:' of  another 
.  r.:' h/ !rt-,\.iT.  Jiu/ii:L>'nrii  i  which  alto- 

•  .  ^/  Hr/Vi^y/.',  remarkable  as  that  is.  In 
:ne  apex  of  the  pinnules  ^^rou^  w  it  into  ; 

< ->i:tllium,  upon  which  y\r.  i;  .■•vcr  w  ih  1 

•  «  tble  to  demonstrate  at  Kew  the  exist-  i 
-.nV  archegonia  and  antheridia.    In  this  | 

•  •1"  ■■li  the  proiliulliiirn  is  not  even  .17-0-  ; 
?porangia,  Iv.i;  It  ap;»c.ir  7  .1  >  a  (I '  rect  j 


1597  Gciardc 
164S  t  itsius 

1669  Cole   

I6K<>  Kay   

1715  Morisun 
17X8  thrh.irl  ... 
I7b'9  l,iii<Is-iy 
lH?7  Kaulfiis.;  ,,. 
IS  .4  \  i._;rli 
1.S40  .sinninski  ... 
|S74  F.irlow 
1^84  Druery 
Royal  Gardens, 


.„   <  >l>scrvc(l  seedling  ptsBt^  Htsr  parenls. 

S|X)rangia. 
...  .Spores. 

...  llyiijio  copic  raovements  of  uporangu. 
...    Kni^cil  <eL-<  I  lings  from  spores. 

I'rotlialljiiin. 

I  j<rruiiii.iti'/n  of  ^j>i<rc-. 
..    l>cvi  lo;.nicnt  of  prothiUlium. 

.\nihcri<li.i. 

Archegonin. 
...  .\pof»amy. 
...  Apospory. 

Kew        W.  T.  Thiselton  Dvbr 


MODEKX  /^XoUS//  MATHEMATICS^ 

WOl,'  will  scmcn»ber  that  two  years  ;i^o  it  was  announced 
*     from  this  chair  that  tin  1    nr  11  had  settled  the  < 
litions  under  which  the  De  .Morgan  Medal  should  be 


■;iof  the  nonuai  sp'irc-ijcirin^;  pl.in 
jijt.-re  vegetative  prucci-  of  thi:  s])i.r<»- 
•     of  the  alternati'.n  of  li.o  no  ^:r:-cr.i- 
.L'cJs  even  tliat  nhit!!  oI,i'.-l;-\-  it)  the 

diiicovefy,  for  which  i  have  borrowed 
•i.ventent  term  Apospory,  is  the  direct 

•   VjM.ijamy  in  liic  fern,  '.'i-covered  by  Prof. 
'-  the  sporopbure  i>  a    t^ct.it've  Oistifrou  th 
c.      The  fiarallel  pi.Lr.'jUitnri  in  :i.<:  Iife- 
■  ^■n  h.ivebccn  kinivxn  ior -."liit  t.ri.c.  Hut 
1  < [•.tailed  observations  at  prc-t  i.*.  .v.  =  liiblc 
in  the  coinmuoicauon  which  .Mr.     m  r 
the  meeting      tbc  Linnean  Sodety  h.s 
■  '«ntag.  While  every  merit  must  be  attribute  1 
'  tor  the  first  observations  of  this  important 
^ith  great  liberality  allowed  Mr.  Bower  free  I 
utiss  the  histological  and  theoretical  points  ■ 


given,  and  that  the  first  award  would  be  made  at  the 
anniversary  meeting  of  iSs4. 

I  have  now  to  make  the  announcement  that  the  Council 
has  decided  that  the  first  medal  should  be  given  to  Prof. 
Caylcy,  in  acknowledgement  of  his  work  in  the  theory  of 
invariants. 

.As  this  is  the  fir-t  award  of  the  medal.  I  may  remind 
you  of  its  orij^in.  Soon  after  the  death  of  Dc  Mort;an, 
some  of  his  admirers  started  a  subscription  for  the  double 
purpose  of  h.i  1  h -  a  bust  executed  and  founding  a  medal 
to  be  given  in  his  memory.  I  he  bml  now  adorns  iJie 
library  f)f  the  London  Uni\-ersity,  where  aUo  liis  valuable 
collection  of  books  is  preserved  The  medal  was  offered 
to  the  Mathematical  Society,  and  its  Cotincil  accepted 
I  the  hono«ra?)le  duty  of  determininjj  its  aw.ird.  There  is 
I  a  pec'.ili.ir  tiincn  in  the  medal  bc-i::,4  tin-.  ( oniicctcd  v.ifh 
our  .Soi.icty  ;  for  this  Sucicty  was  f""jnded  with  the  active 
Co-operation  of  I.)e  Morf^nn  by  a  ni  inber  >A  his  advanced 
stu.'lents,  anion;.;  wlndn  Iks  talenietl  «iia  ( .eori^e,  wh')  fiied 
sihon  afterw  ards,  took  the  le.id.  I 'e  .Morgan  himself  was 
the  lirst  President,  and  Our  /V//. ,  .  'ii'>t;s  begin  with  a  very 
characteristic  opening  speech  by  him. 

The  medal  is  to  be  given  for  eminent  ox'v^r.y.\\  wnrk  in 
mathematics,  and  no  more  fitting  memorial  than  this 
could  in  iny  opinion  be  devised  for  a  man  who  spent  his 
wlioir  life  111  r.;'(.u,;!y  prci^r.:.-  'i.c  foundation  fot  such 

work  by  his  ttachin:;  ^<.-:,<\  li:s  writ^' 

TJe  Mri"\in  u,i-  ],.r';-fni;r.enf]\  x  •.ci' 'icr.  Hi->  most 
ori^'iiifil  '.'.urk  tliK-  r.'i!  s,,  riuit  h  inrrc.i  :':  ■•':r  stork  <jf 
ni.uiiPniatK  a!  kr.>.\\  ledi^'c,  biU  is  ci it;<  <-:r;cd  u  i;h  ma'he- 
marical  reasoning,  and  with  exa(  t  rc  mi;  w    ;n  general 

In  the  opening;  speech  referre  l  t  -.  In.  M  ,rj{.in  himself 
divides  exact  science  into  two  branches,  the  analysh  »/ 
the  HtfetSi'ry  /iitrr  <>/  thought,  and  tftc  amtlyut  0/  fke 
r.(\:  i  <ttym'ttl-r(>f!h  <i/!it.    Ilr^  'inn  tvc-k  tjelongs  to 


he  furmer.    He  v. 

lii ;t;  1'  ! .11)  in  rhe  o:d  it  ir. 

rcud:  fi^   I:ls  iri.i',;:'  ;  i  -i  '  ■.'  ;l1 
fcol:r-i;  that  he  -t'lfiMji! 
')',■.  -I  ^akc  ,i  5  <  ■T:  ,  ■,:  fit 

fiiified  in  it ,  I  c-  :)■  l<1'j 
(  ornm  ,rs  Hooro  of  Ln;  .i  t 


Mj.in  a  tnathe- 
I'i.  ar.'i  ■■ilier 
['.■.     s  h.i'i  I  he 


:;an  rr.iv  .1  mi'TC- 
.  1  <,{ 
A./fi.-.  1        <;■  J 
'  •■i:  ;!!^'  -,  ■'>  iivi'  li  for  :ts 

h'r  ;  C'lrr.i  r.'  fl  .nul  v<eiii- 
•.i:.s  rf.:'  irk  :  ■  'he  I'r<>;fs-<irs' 
:y  College,  w  hen  an  old  co^ 


h  i;:i;e  of  his  turned  round  and  i^aid,  "You  arc  quite 
r:gbt,  he  toW  me  *o  himself.'* 
In  this  work  iJe  Mors^  .n  did  not  «and  alone.  We 

ni.iv  :ih;'.'.>(  <.•'•[<:  i,  ;:i  .1.  a  f.  ;,.e  ct  ];:->  f..er;'i'i      It  has 


'-■i'.in  -sit 
..'■;er  tl:c 
take.'.  Ti-^st  111  i 


k  IliC 

•r-  p. 


.,t<:-.. 
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of  mathematics  and  tnorc  particularly  into  mathematical 
reasoninjj.  The^e  investigations  became  partly  a  mathe- 
matical aii.it'>  of  logic  iisclt'  .ii'.il  p.irtl'.  .1  lii-ii  al  analysis 
of  the  l.iws,  lulluwed  by  the  5yiijbi>ls  und  ojjci  aliens  used 
111  in.ithcmatics.  1  >c  Morgan  worked  in  l><)tli  directions  ; 
we  have  his  "  Form  il  L(»j(ic and  his  "  i>oubie  Algebra." 
Operations  nt  tc  ;  idicd  quite  independently  of  the 
meaniitt  given  to  the  symbols.  Originally  the  symbols 
stood  for  concrete  things,  and  each  operation  had  its 
coQcrete  meaning.  At  present  symbols  arc  sometimes 
ttted  tvitbout  giving  them  any  meaning  whatsoever,  and 
»  i;liOul  defining  them  at  all.  .i:id  ihsn  the  opci .Ttinns  for 
combining  these  syinlx)ls  aic  .uKutatily  dciuicd,  vnth  the 
sole  rcitriciion  that  thi^\  do  noi  (  untradict  each  lither. 

Each  new  set  of  operations  thus  establishes  a  calculus. 
If  afterwards  any  entities  can  be  found  which  can  be 
combined  by  operations  answering  the  characteristics  of 
theopt;ia'.i<>as  used  in  the  new  calculus,  then  the  latter 
may  be  euiploycd  for  a  theory  of  those  entidesi  and  its 
resohs  will  afiow  of  an  interpretation,   lliefe  entities 

themsclies  may  be  anything,  concrete  things^  or  logical 
concepts,  or  ordinary  algebraical  quantities. 

Thus  the  >,'riiund  was  already  prepared  fir  ^'n  ath-  ex- 
tending the  rr.ilin  of  alg'ehra  and  the  scope  and  power  of 
algebraical  opei.itioiir-,  \' Ijeii  tl>o  genius  of  Prof.  Cayley 
conceived  the  idta  ol  invariants  '  which  has  given  rise  to 
that  marvellous  growth  of  our  science  which  has  suddenly 
broogbt  England  again  far  to  the  iront. 

It  was  known  from  Gauss's  investigations  that  for  quad- 
ratic expressions  a  certain  combination  of  its  constants, 
Its  determinant,  exists,  which  has  the  following  property. 

If  the  quadratic  expression  be  transformed  into  anothci 
by  a  linear  substitution,  then  the  determinaiu  t  'he 
transformed  expression  is  obtaine<l  from  tha'  ot'  the 
ongmal  expression  by  multiplying  it  by  .»  factor  which 
depends  solely  011  the  substitution  used. 

Afterwards Eisenstein  discovered  that  a  similar  theorem 
holds  for  a  cubic  expression  of  one  variable.  These 
isolated  facts  suggested  to  Cayley  tliat  combinations  of 
constants  having  this  property  must  exist  for  all  alge- 
braical e\()n.      1        The  problem  was  how  to  tiad  tltesc. 

The  ni.iiir.i  I  m  wliith  this  has  l>ee5  solved  1  lu  ed  ii-it 
resiat'  heir,  ljul  I  wish  to  call  '.'i,ir  iiseruion  to  'lie  I'ai  ; 
th.it  tlir  -\iaix>lic  methods  worked  out  by  the  school  of 
mathcaiati  lans  referred  to  have  been  of  the  greatest  use 
in  the  development  of  the  theory  of  invariants,  which 
could  scarcely  have  been  brought  to  its  present  perfection 
without  it. 

It  Vit>uld  be  an  impertinence  for  me  to  say  much  either 

in  praise  of  I'rof.  Cas  ley's  wori;  or  in  ju-titication  of  the 
Council's  choice.  I'lof  Cav  ic\'  has  invented  and  worlced 
out  the  thcoiy  cf  invari.inti,  and  in  ii  dv  life-long  work 
connected  it  with  nearly  c\cry  branch  of  mathematics, 
enriching  ever)  thing  he  toiithes,  and  everywhere  throwing 
open  new  vistas  of  future  work. 

I  hc  Council  of  the  Mathematical  Soticty  in  selecting 
Prof.  Cayley  as  the  Arst  recipient  of  the  De  Morgan 
Medal,  and  thus  doing  homage  to  his  genius,  did  so  not 
so  much  vvith  the  idea  that  it  could  add  himour  to  his 
name  as  that  ihev'  might  add  honour  to  the  med.il  by 
connc<  ting  his  great  name  with  it,  and  thus  increase  its 
value  for  all  future  recipients.  And  it  is  liefittiiig  thai  a 
Ixxiv  like  the  London  .Mathematical  Society  should  give 
formal  expression  to  the  reverence  and  admiration  in 
which  it  holds  the  greatest  among  its  members. 


FHYdJLAL  oLUOh'Ar/iY  <>J-   J//h  MALAYAN 
FEAhXSULA 

AS  some  remarks  of  mine  on  the  mountain  system  of 
the  Malayan  )>enmsu1a  have  already  appeared  in 

N  \r'  1  F.  ;»  rhap5thc  following  summary  of  the  results 

'  Frul  LityWy.  when  rciuisimf  (h.u)k».  dittioctly  waited  Ihc  ctuin  of 
l>n.>nty  in  Cmauf  of  the  hM  IW.  Book.  Hv*  «bo  Salntoa'a  "Holier 


of  ten  months'  explorations  in  the  State  of  Pcndiwilltie 

interesting. 

The  State  of  Pcrak  is  conijiri^cd  l>f-'.«c<.ii  the  scj 
(Straits  of  .Malacca)  .ind  the  mam  central  chain  which 
runs  along  the  ccntie  of  the  peninsula.  Its  bouadancs 
arc,  roughly  :  north,  the  Kiver  Krian  ;  south.  River  bet- 
nam  ;  west,  the  ocean  ;  cast,  the  main  centtnl  chain. 
The  geology  may  be  briefly  described  as  onsstiag 
of— 

(1)  An  immense  granite  formation,  rising'  ir.'.n 
tremely  sharp  and  precipitous  parallel  ridge^  baung 
ne.ir'y  a  meridional  direnion,    This  granite  passes  fre- 
quently into  slates  and  sthists.    The  prevailing  colour 
is  blue. 

(2)  A  Pala;ozoic  formation  of  slates,  mottled  ubA- 
stones,  and  clays,  forming  outliers  or  detached  portasit 
It  is  found  most  abundantly  at  the  foot  of  the  nogcs* 
whence  it  usually  dips  away  confotmably  to  the  slopnof 
the  hilb  and  motintains.  It  has  evidently  been  wigitci 
to  great  denudation. 

'  >)  Limestone  in  detached  outliers,  or  isol.'jted  hili* 
piei  ipiious  character,  showing  much  dLinid.itioiv  It 
■ilr.itilied  or  (  rystallinc.     No  lo-.>iI>  ha\e  licei)  imndjfi. 
but  IS  probably  of  Pal.eoioic  age.    ^  roin  its  « itlc  e\teii 
sion  throughout  I'eruk,  where  it  crops  out  in  min< 
places,  it  may  have  once  covered  the  whole  of  the  gr«nc 
and  Fal.eozoic  clays. 

(4)  Drifts  and  alluvium  from  the  andcot  stnams  and 
river  beds.  The«e  are  formed  of  the  material  from  jJI 
the  prcredini:  clei-i?-:!'.  All  the  tin  dep.  i^iis  oftlieoMjatTr 
are  111  these  dnfis.  The  ore  occurs  in  .i  maimfr  ttn 
s:ni  l,ii  [.1  the  alluvial  gold  in  .\iistralia,  th.it  1*  t'<  wv,  10 
■  Ic.uU.  which  arc  the  ancient  or  modem  river  brdt 

.Abovc  these  alluvial  deposits  there  is  the  u-ual  aliiivu 
surface  soil,  for  the  mo^t  part  supporting  a  rCT)  dcOJ« 
xegetatioi':. 

The  tin  deposits  hitherto  found  are  all  stieim  na.  ^ 
lodes  have  yet  been  woriced,  though  there  are  some  in  the 

mountains  round  the  sources  of  the  I'erak  Roer.  TV 
ore  is  almost  always  cassitcrite  in  sniall  abraded  crystalv. 
I'  is  of  .1  pei  uli.ir  l)l.u:ki-.h  i;r.n'  or  browii  aspect.  An\ 
j  pers.-.!!  xi  ith  .(  Iitde  cxperienLC  w  ould  l>c  able  to  diiim^i'-'i 
i)etHeer.  tin  s.iud  from  Australia  and  that  of  I'crilc.  fl"-* 
former  is  rather  rich  in  gems,  such  as  sapphires,  rub.f--. 
hyacinths^  garnets,  topazes,  and  lircons.  1  ha>e  nt»ct 
seen  my  in  Perak ;  but  there  is  a  good  deal  of  Auor-ffVt 
tourmanne,  and  less  frctiucntly  wolfram. 

The  most  of  the  workings  are  on  the  western  slopes  at 
the  foot  of  the  mountains.  I  cannot  recall  any  iWWB'*^ 
of  mines  on  the  eastern  slope-,  hut  the  wash  W  dnR 
seems  to  have  been  greater  on  ih.u  side.  ^ 

The  matrix  of  tlu-  im  .1  em^  to  be  in  the  upper  pir:  r. 
the  granite  at  its  junction  with  the  Palaeozoic  days,  la 
the  lower  part  of  the  clay  there  is  also  a  small  i||U«ntit} 
tin. 

In  the  drift  die  tin  is  always  found  in  neatly  the  towe* 

levels,  lying  in  one  or  two  strata  from  one  foot  to  DM 
feet  thick.  It  is  mingled  with  fine  drift  s.md  and  ftaim 
Its  position  is.  !  •.Innk,  due  to  the  if  poi'ed  siftinf  iSI 
washinif  it  has  bctii  subject  to  ui  ilu  i  r  .im  bed.  Mtt*  • 
It  I-  ^(  i,(  uil'v  covered  by  from  ten  to  ilmty  feet  "f  if^* 
leriai  destitute  of  tin,  the  inference  is  that  only  one  (•': 
of  the  granite  was  ver)-  rich  in  the  tnetal. 

The  stream  tin  deposits  lie  upon  (1)  kaolin  day,  ^ 
partly  decomposed  granite ;  (2)  granite ;  £3)  Pal«w--' 
sandstones  and  days.  In  the  latter  case  the  straain  u 
come  from  the  denudation  of  a  portion  of  the  samettrit 
on  the  upper  slopes  of  the  hills. 

On  the  highest  gr.mite  ridges,  or  those  above  ;v*)olie 
there  is  found  a  distinct  \egetation.  Three  '<r  f-^u' 
the  genera  arc  Australian  {Mrtahuca,  Li-fti^'f^^"' 
Podoiarptts,  Leucopogon)^  VinA.\'«io  of  the  spetirt '7 ■'/''' 
spermum  and  Leutohogon)  are  common  AuMvalua  wtm. 
Similar  fiuts  have  been  observed  in  BoraeiH  hiti  t  ha« 
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ix  hear  i  that  tlity  li.id  been  observed  in  the  Malay 
^{Koiula.  Nuthiiig  ul'  the  kind  is  seen  on  the  lower 
•.op*<  of  these  mountains  even  too  feet  below  the  summit. 
TiiaAitttnilian  flora  may  be  the  relics  of  an  ancient  flora, 
ibidk  once  included  the  Eastern  Archipelago.  Rut  it 
jeei  not  aypcflr  why  the  species  should  oe  coofioed  to 
ik  tofit  of  tBe  mountains.  They  grow  in  a  much  wanner 
tkstue  in  Australia. 

Tbtreareno  table-lands  in  Penik  ;  tlic  mountains  are 
it  !turp  r idj^es.  There  is  not  the  sIiKlucst  sj^^n  of  any 
Tcoil  upbeav.il  ot'  the  cn:i?;t'liiic,  while  the  evidence  of 
s-Wcace  is  equ.ill\  .ib-^ent.  But  tiie  land  is  rapidly 
aaucliiiijg  on  the  sea  o.ving  to  the  immense  .illm  ial 
nib kraaght  daily  from  the  mountains  in  thib  \sm\  of 
Kwy  runs.  Thus  the  shores  are  fringed  with  lar^c 
tUKiore  swamps  which  yeariy  extend,  and  the  Straits 
il  Ifihcca  fbnn  a  shallow  sea  full  of  mud  banks  and 
tell  The  seas  are  consequently  rather  poor  in  certain 
■'^  marroe  life  to  wnicb  muddy  sediment  is  un- 
'lAiurtble. 

Ibwgh  ;br  tin  \\is  heeii  -.vorked  for  rentuiies,  onl\'  a 
I'.n.wrativcly  small  portion  of  the  country  has  been 
»  TwJ  out  or  woriced  at  all.    I  consider  that  the  deposits 
hnk  are  practically  inexhaustible.    The  mining  in- 
b«y  is  almost  exclusively  in  the  hands  of  the  Chioetej 
vKsmafaKMt  the  pexActioa  of  colonists  foracoantTy 
nketkii  Malays  are  not  good  miaen.   Gold  is  found 
wooistd  mth  tin,  but  srn.ill,  scalyyin  sparing  quantity, 
snd  wr.li  ai  one  or  t  wo  places. 
J^fl":  are  only  two  instances  known  to  me  of  the 
<  r.-»n«oi  re<:ent  volcanic  rocks  :  one  is  in  the  Kinia 
^  If  ivtliey,  the  other  on  the  western  face  of  a  small 
1  f  lip  y'nioun lams  not  far  to  the  east-south  east  of  the 
I  '^1=1:1    Penang,  and  near  tlje  K.irau  River.    The  rocks 
to  be  basaltic  dykes,  but  the  thick  jungle  and 
"fff  trtathering  prevented  a  proper  examination. 
I    UttODiintain  system  of  this  native  State  consists  of 
*OitW  groups  of  mountains  which  cover  the  west  side 
I  rfti**.;!  part  of  tlie  peninsula,  an  almost  rup.tinuous  ran^^e 
I  t"t  111  the  sea  in  the  .Straits  of   Malacca.  These 
■'■•■y--  of  mountains  form  parallL-l  chuiw  abaut  tlr.rty 
■-.■r:  Vtng.  «nih  a  direction  a  little  oblique  to  the  true 
:ra:ional  line.    Sometimes  tbey  are  wholly  detached 
I  allow  rivers  fiom  the  eastward  to  pass 

!  testes  tbem.  Such  an  instance  is  seen  in  the  ranges 
■  '"Htt  d»  Kinta  and  Perak  rivers.  This  group  ter- 
I  *wei  to  the  north  so  as  to  allow  the  River  Plus  to 

I  ^ft^ 'm  Ihf  rteit  ward  ancl  to  the  south  so  a>to  ;.;:\  e  an 
'"C'eitotUc  Kmu.     Both  river:,  imn  the  Perak  River, 
*:u;h  rtnirs  round  another  >,ro  jp    ( lunong  UulM)»and 
^DRs  into  the  sea  in  the  Straus  of  Malacca, 
■lie  Inlands  of  the  coast,  such  as  the  Bindings  and 
■■■  *  otf  the  State  of  Keddah  (Puto  Leddas,  Pulo  Lankawi, 
Pulo  Buton,  known  as  the  Buntings),  arc  probably 
^><msof  similar  groups,  and  so  arc  Pulo  Penang  and 
tit  attendant  islands.  Inese  groups  and  diose  on  the 
■"Slssd  usuallv  run  in  sharp  parallel  ridges,  variously 
by  oblique  spurs,  which  at  times  connect  the 
•"•"i  chains  forming  watersheds  which  throw  off  small 
'•'^s  Dorth-east  and  smitli  wesi. 

follijA  ir^j;  arc  the  i)tiiicipal  groups  of  mountains 
>-'-i\v^  10  me,  beginning  at  tiie  south  : — 
.  y-miin^i  Islands.— the  coast  in  front  of  the  Din- 
I  -'^n  Kiver  iDhuUf^f  Malay  for  boundary  or  partition), 
^  13'  there  Is  a  series  of  isbuds  of  roodezate 
^^l""  exceeding  looo  feet  in  their  highest  peaks. 
'I'^ire  granite,  rich  in  tin,  with  a  little  fine  scaly  gold. 

sie  densely  clothed  with  jungle,  and  have  friiii,Mn^' 
**  «f  coral    J  h.i.c  visited   three  or  four  of  these 

an<i  they  are  all  <<{  the  same  charai  ter. 
,'*n  the  mainland  there  is  a  cluster  of  hills  called  the 
'i'x  Dindings,  from  the  fact  that  at  a  short  distance 
;  ^lok  hke  islands.  These  are  also  granitic,  and  tin 
I  ««ns  01  tlieaUnvla]  heds  derived  from  them.  Theygive 


rise  to  small  riven,  such  as  the  Dindings  and  its 

tributaries. 

Giifi-jfii^  Uubu.-  North-cast  of  this  group,  but  quite 
detached  from  it,  is  a  series  of  parallel  mountain  ridges 
with  a  uniform  trend  of  north-north-east.  These  ridges  are 
eight  or  nine  in  number.  The  central  one  is  the  highest, 
cniminating  in  Mount  Bubu,  a  fine  peak  of  about  5600 
feet  elevation.  AH  the  ridges  are  granitic,  with  occasional 
patches  of  metamorphic  schists,  all  more  or  less  rich  in 
tin.  \  remarkable  rh.ir.utcr  in  this  ran^e  is  that  all  the 
ridges  .are  e\tremely  steep,  and  frequently  interrupted  by 
granite  prccij>ii  c=.  of  kxxj  feet  and  more.  (]unoiij^  Rubu 
is  only  accessible  in  one  or  two  places,  the  summit  l>eing 
surrounded  by  escarpments  of  rock  of  great  height. 

Many  small  streams  join  the  Perak  River  and  the  sea 
from  this  range.  The  Kaugsa  and  Kcnas  both  flow  into 
the  Perak  to  the  eastward.  In  an  ascent  made  by  me  to 
the  summit  of  Mount  Bubu  1  was  able  to  explore  some 
of  tlic  sources  of  both  these  rivers,  which  afford  a  home 
to  many  a  rhinoceros,  but  few  other  animals  except 
monke\s  Hylohutes,  i>emnof>itIucus,  and  Mtuacus). 
The  nvers  descend  many  hundred  feet  in  a  series  of  cas- 
cades, giving  rise  to  some  of  the  finest  scenery  in  the 
Malay  peninsula. 

North  of  Mowit  Bubu  this  group  of  ridges  falls  away 
■bniptly,  leaving  a  narrow  pass  (GafMS  Pass)  between 
diem  and  the  next  group.  This  pass  is  aboat  4ooftet 
above  the  level  of  the  ^e.i,  and  .therclbfe  too  elevated  to 

penuit  of  an)  river  outlet. 

Mount Poutiok.  -  In  Gapis  Pass,  or  rather  at  the  eastern 
end  of  il,  there  is  an  isolated  hill  of  highly  crystalline 
limestone.  It  is  an  outlier  of  the  great  Paleozoic  lime- 
stone formation  already  referred  to.  It  is  about  400  feet 
high,  and  t^uite  precipitous.  Its  junction  with  the  granite 
or  PaUeouHC  clays  is  not  visible.  Its  bright  blue  and  red 
prccipiceserownedwithdark-grcen  jungleroalceit a  singular 
and  beautifui  object,  tiut  there  are  many  similar  in  the 
State. 

Afounl  Ijtiu. — Noitli  of  Capis  another  group  of  ranges 
succeeds,  culminatint;  in  Mount  I  jau  Mala\  for  green)  at 
about  4400  feet  above  the  sea.     I  Ins  <  luster  of  ridges 
appears  to  me  to  be  of  nearly  the  same  dmiensions  as  the 
Mount  Bubu  group,  but  not  so  high  by  1000  feet  or  so. 
1  estimate  that  each  group  is  from  twenty  to  twenty-five 
miles  long,  and  fourteen  to  sixteen  broad,  covering  an 
area  of  alMMit  400  square  miles.  This,  however,  is  only  a 
rough  estimate  formed  from  views  T  have  been  able  to 
obtain  from  the  summits  of  other  mount.iins.    I  liave  not 
been  able  lo  examu^e  personalis-  the  termination  of  the  -1 
Mount  Ijau  group  on  the  north.    P  rom  the  sea  one  is  j 
able  to  perceive  a  distinct  pass  like  lliat  of  Gapis.    It  is  I 
probably  about  the  same  height,  and  does  not  form  the  : 
outlet  of  any  river  from  the  eastern  side.  [ 

Kurau  Group. — iNorth  of  Gunong  Ijau  is  another  1 
group,  which  I  do  not  know  how  to  distinguish  exce|)t  that 
It  forms  die  watershed  of  the  Kurau  River.  Its  lughest 
point  is  a  mountain  which  is  also  called  Ijau  by  the 
.Mal  I)  s.  1  have  not  .iscended  the  peak,  but  it  seemed  to 
me  less  elevated  than  Mount  Ijau  to  the  south 

Mount  What  the  Malays  of  Keddah  call  .Mount 

Ina-  is  the  iH.;he  t  point  of  another  detached  group  north 
of  the  Krian  and  Setama  Rivers.  I  have  been  within  a 
few  miles  of  the  fool  of  thi.s  mountain,  and  it  seemed  to 
me  to  be  somewhat  over  4000  feet  high,  and  the  highest 
point  of  an  isolated  group  of  ndges. 

KetUMt  Ptak.-'Vi,Qi^  of  Mount  Inas,in  the  Sute  of 
Keddah,  there  is,  close  to  the  sea,  a  detached  group  of 
I  mountains,  at  the  foot  of  which  the  Keddah  River  flows.  | 
Keddah  I'eak  is  the  highest  summit,  probably  over  1 
4001:1  feet  high.  This  is  in  what  is  called  Lower  Siain, 
in  which  I  have  only  travelled  to  a  very  trifling  extent 
north  of  the  Knan  i(iver,  the  boundary  of  Perak  .State. 
In  the  north  of  Perak,  near  Patani,  we  have  other  groups 
ofmountabis.  An  Italian  exphner  named  BooolOk  who 
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nf  rlic  I'lii-  'ij  i^t  li'iki  I'.oi'iii.:  rii*-  n^ti 

fluviiKi  tbet  -t-K-iii  -III'-  >4  '-Ik  \Ar<'y  ;  ill'-  i- In 
llW   (ii.Mi->   ^I'lir*    .iiitl   •<(r.l,*i«  MO  ttt*.  •III*  > 

MmtMs  1WI'>  .tii'l  ihc  i;.  1  Kai  ^1-  It  Htiii*  I  t>4ii 
hail  lxt«*  H^'"  h  V-  lit  itui], .•/.>.(  ••II  -In.-  (.i<uiii  liui.  ..n 
tltr  ««*it  r4i  .  tlu  i.iit^i  Th>-  it.:^  ■.<• 
|it^Mtliii^  r.«K4  ia'liit^  i.me  .  I*iiii*Liik>.K  the 
w*»Cciei  l!>i  ^  i^i  iK  «.)'ti'tii  -h^  ■•  itf  ;H<*  inn  .nl.tiii^. 

.V>  .I  ■  "li>4.*'|il«^r     ill  •  'licitii  -         iT  l-i  I*-, 

villi  Ii|ik'i'^<nK.-n.<w  il>»  ««<u*ii  <^.>V- •■!  :li»-  ui-^v-, 
nkbMC  the  w.incc  ai.'l  n  .i-h  h^-  |ri-l\>[^  iiitn  liieiu '. 

/Afflv  k'yr.iH  —  lV:»«rn  M*.;iiu  1.  iVti  U^tb.v  ir.| 
Mtvmt  Ij.iii  k.iii^r  ami  iK  «i  iSrv  i"«  'itU- 
ettf^if  vrrutW  •mtl!it>.  ■i'«i-:l^i  •4  l'.tl.i<u>4>  ''-•>.  v-hith 
h-ivt  rinVinl>  hrlMMcr«l  t"  t'li  ■r„;n.-x>  lit*  i>'«Ii  ••f  ti^ 
Lutit  Iti^pr  i>rTi» .in  i-Mtl.iif  i1 1.UX--I-II1V  m-^  iiilttli  ut-.w 
Ihi*  k  I'nii  Ul^cf'.  Ihi4  4^  <.i:V-i|  IhiIii  •i>«a*  ->•(  Ic  id 
VVlln^  Ki-f  iu.  tl  !•  Kxry  •iiniltr  M.tinit  hM>|«>^  m 
tlt«'<>>|iih  I'.i-v  It  i«  >|)iiic  -ii-*  iMii^ri  if<I  a  nil  flic  iii.itil 
r*fiX«.  jiM  n>f«.*M  iIk  |>I.*:ii  koitcu  il#p  *ptir»  alii-h 
loMo  T  .ihv  i.f  Oic  k.ii.»«  Kivxr-  Thvi*  i»  ..t-.  J 
W..1II  jWn^ht.l  rinyc  a.v,|ii,;.  Ihc  %*»e-i  «r  tlw  Kn:Hi 
kiiy  fmm  iltAl  U  IV  Korjc, 


tcr>*  IHiNr  fti*iti  |.ei«t.tial  ut>4t3vj|jiin,  k^k.*^  ^iniv 
ximilhI  ii  lit  (ii'^ini.'.  Anil  nt  iliv  limnr^e  hilli.  Mbnt 
Ihc  lin  1^  nt-rkttl  *m  llir  hirpint;  Kiirr.  tul  1 
tiattllril  iilf<t-,{  ihe  fiii>'^  '4  ihc  ktiiLi  \  lilry  tkiniri(  ibt 
Ui**  I'f  iht  uii;;e  cither  --n  ft*'i  t-r  m  hvii\  1  IiMt  ^Im 
trrftvtl  I'He  ^.ilk;  ihf  Kjiii|<ir  Ri\ei.  Tke  i;?^!^^?  a 
IiVi-  till-  tt>t  >4  tin-  Ct^Ttir^.  Tr.imV  snmie,  im] 
LintJi'Ot-,  Mth  l»m«  "I  Ihi-^Jltr  itolf  Tl*  i;tr«nl 
•trill  luiir  «<f  '.lie  i.kii(iL*  <.ftn  t»M  be  |udf:«il  fmrn  ^ne  <H 
the  t]Hiuntiiri&  iltc  »i-iw.ifj  li  fi  mi*  i  mn»i  «t|*»» 
iTif  hminila'T  t>i  ihi*  nluOe  at  the  Mtilvin  Kofvc 
fKitlh^  :ilH»'i:  lltc  •'••iilK*  iif  thr  VUn  lV.\tt.  thttf  if  i 
DHiiiiHJiitiMr  r'*iiiwlt«l>*Mlitir.  t>rti1ubly  ii^«r'cvotecihi{tt 
lh«  ixi),;r  ihi-u- ikHlinev  A  ti'.tV.  «Kh  x  t<«ic-*«KK 
tatC«l  tmlhiif,  Ivl  ^cmTiilW  <A»r  >O0  fm.  A?  .1  fr-n; 
CKn-^l*-**!)"^  %  nil  (Itc  '.ilili:(U  \4  AUajI  ibf  rcK n  J  tbt 
Kim.i  KjLi.xi-. '■*  iiiHiii'r  llif  (•»|n9  t'jM.  ;he  tk»n  .n- 
«rt*7f»  n  rli'...!  '"n  v  |ii  rl-.ti**  «ityr  $Oijo^t,  .nJ  h  :bf 

'i;ii.*V  !•  "^ili  •>  uhlili  iniiM  Lc  iiftr  HjOA  fffc 

hi>ih.   i  Ln***  r*iuiiiit  i"T  iKi»  hi'!,  hr-t  n  a  ff*»i 

tL-l:mi  |iiion(i7n  ii>iMlh  ><c:l)i  Jt;i1  n«<     |f.  j 

iht:  >  h.iin  tt-r*  itil>*  .1  ,;r  .tl:il  •  hitler  ff  {«jl;(.rtr  ll^^mi 
..t'uhiih  i»  iivrt  ^ifM  fi^t  Tki*  i»  it^n^i  h-.M«*n 
li  I.M'h-  Iw^liii  th.in  ihr  St^ji-Lnji  Hill  ts^m  v^n 
» iufmft^  liol.f.  till)  ihcn  It  !■»  p.Tvh  riCTwr  Fmn  O  .'-rf 
|%tJHii-**tt  itif  t.HifcLV  tlv  lim'«  I'Mhc  viiuihfijiibj:  -  iiiT 
.1  liuitt  M  I'l-  |iii.ttirc>i(ue  |ir>kN  ui.ini  t4  AK-iT.ft 
i.«  iiM-f  ih<o  icii    It        Uin  .i-«<nti)  *i  iku 

•  rt  ••l»•«.l^tT  ih.tt  1«»  llw  MHilh  i^  Ike  |4<ll  ■trTrA« 
r.i«!.>.c  u  <:t.M  ••!  I'l^-iii  Aniii^'  Viiii.ttirr  1  i 
fi:- Mit.iin  o^m-^jIIi.  m-i1>Ic  hi^lti  r  tKia -*« 'i*"  -n 
tU  iKJiM  t.Hv.*-.  ■-  <i  [H-tM'  ly  -'icr  i;.coc  i»^  TV*  1 
Ii.iif  lit-t -w;!!!,  h'lt  1  *!n  n>fl'stni  «l  iMt  ihtff  «Tnp» 
lUiiV*  >ti  ••-»  N  Ii.iiTu-*!  ^hi'iii  *.li<  mo-t  t'.f\Mi  ;*«>'e» 

III  till- 'ilM>JU1.il.-.  I  l  .llrt.  Neili  fttilll  JIi>  \'*rf. '4  iJ«.  I 
ii4Mii  J  lii^i:.lilli>  tilt  IIM'DII.IIII  fO<^lK-l.  tt  'trUK* 
i;i»«>|'i<*l4  TM.i  ■•!  -  »K-  I Ii|iir*ril  IliittC  ft''*!'^  trit  jjf 

-^»i.i- 1)1  !.lik-  «i'iM  lit  III  ihi-  lUr^  hifrji  jr»l  tLtawia 
••I  « <|ii>ui  iiiii  J'li.il  'A'lb  nlinh  'hti  Iff  A^ii'tjnwt 
X  trtk  -iii.iur  S..^* .  AM  ibr  »»iiU  ;«ll.»l'Wl»  I 

j«IUtl';ii  |»»l-.t|t-  i(t:ii,  i«  theA*«sh'i  .r»(.'^'* 

iir.iIiLtul  --I  iliit*<      t'l'iin  ihc' t'%ir«ii<lia-'.ni  ■'i- 

i|.»  tmnt,U-  .ir»I  ih*  -UviirM—  iif  ilirliumUJiJ  r»*j«»»t«^ 

iirr-i>»iiVi\         Ihc  ttJ^clh,1>  r.itlL 


.1  ,\  y.  a  .  I  rr/ /» vi  r*\  k\  or  >v/£.v»x 

OK,  I  I  l;UII*Us  «c-c;iir|i(4  Mti  ihv  hi*.!!.  7"  "tf* 
li,.-<r -Hen  «lM-An  .nicnlfvr.  m  it-f**  ' 

hAir  l.iltU  :i.r  icU  .in  ii|if>lMMk>«n  0^  Ihf  Wi"!  ^'I't  fff 

<KiM.  ut'  VMi.is  Ui'*  .q<|<hc.ili«in  19  *«rvi 

-l.ili«l  lh.iii   LTt  \h^    .jrY1«^|*All^ll■t  VJiCr-  »ft* 

I  .i:.s.  V.I-.  u  .ipiil.tKil  in  TucMti>"*«  //»'*■  tt*iNk 
ntuiit  ^ttli:'  -uhji-^c  nr^i  uci-lc. 

■!hv-I*Hi.  i  l  <*.ll  T.t  l!r-<m*eK.  a-* 
j:i-uirf-.  .I.n>w..;uc  u%.-fiH-»  3i»Kf.  « 
li.*-\n  ■.'  II.-- r, -l-ii*  -.ii  .11  .  ii. -f  ilrf  •i»'**»*  " 
;il.M.. 

it  »it.  1 I'U'I  >r|<  «nli 
ho;*  nl  t  i-  fni 

I         •»•  «•  I'l  .-J  ••11  iV,'  *rl    ,i.  ."W.!  t<Jtt  iltf 
.•.-»!  'I'.  t;i'  .1  III  •!  ■". 
»tn  If.  .1  IV*      if.  ii)  1 1 1,    titHlil  »ft  I 
i>«|-(rilikM-  i«  ^tMlj;  j«M<>l<-  •liht.^lifi**'*'^"*'''' 
lU  .J     .  t  tl  f  ftAti  hi.  '(vii  wv.il'xl  »i:h  aw-*  *J' 
•|«  Hi>-h.  ^  (••ik«>«  II.  t' 

l»  II  ^•tf.iifn  .   _.  .  „.  _  

'*tl'u,  .(  V  Jti-iM  K  i'lu^  H^r-iclhtCW"! 
il  illiMii  r^  s\'  •Ih  llic  I  .n.«l.  itat  (.l.ja.A^».»t  «H 
rifcii     flirt  .1.  iiiMikiihl.  itx/wx  tn«  t.iwillj  wnl 
If  S..»lt  «n'l   lit-ni  rr-t-it^tic*  iinifcrtaM*  «« 
liii'itlc'lfjc  -iti  l  wrh  nil  imninliaW  |MCI«ciI  • 


iW  I 

wl.ii  iLrMi);.! !. 


I-  I  ,a.— T  Jil  r.iriA-.-,  in  k»^«  .  I'liL,  «»i  r-i* 
,  1 |  i*-l  >r|t  «nli  1 4ll<'«i*,  imU  iii-i  im*'*». 

^       •    '       I  ».»■  *ki  o  iil  luwpt«n"'? 

il  r>ti.  .-w-l  t.Al  ilir  i«w  »r«  7^-  = 


.J  .  t  tl  f  ft,iti  hi  -  '«vfi«v.il"<l  »i:h  aw-*  xJi.™  ■ 
Hi>-h.^  (••ik«>«  II.  t'  l  It  i«  I  JO  iin-i^r 'K-ini^s^' 
t'  i..l  .  .1  Bt*       Ml  >iri««il  HiiKciT  '  ™*  JT 

I  I'l.  :*?^!  1..  A  -.i>.\c-lul  i-iw.  il  *c<m <J»*»  1^**  iU»»^ 


•vt  !  -■•  « 


■'J. 


•  1, 

II. 
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IkiHinli  rr~A-..«  .1  l'ln.i.*.c<  It  I  JHu-.  t 


NATURE 


,„,lK..fl.ii  .III  1.  m<i»|.- I  >U.' .«l-.l..rc»li;.it.  1  .."<l  I.'""  «."-l,..n,,  ,n  ,r,c  ,™io»rf  f,v,.,.rf 

•if  l»n».Vo.  lM>jl"»  till  S.'«i  Aniill.l  «  iIk-  ,  t•>.Il■^»^K^^•I«  -If..  U  tav.l.uiki:.  iwluij  iht  t^U,  „  lij, 

!;,W..„,l..M..r..l,  -K«-:..l'i.,Jlj  «..lir,l...r..-  1  .„  V-,. .!.,».  ^.im^1«.    IU.  I,,..  •*<;".<-l      N..™..  .j. 

«,ii„i i...ic.^t»i«ii'i"r III' •■«"■" I'       w -I''    I    J  *"  "'■•I''  ■■'  «••<•"< 

~  ,  I- .im^     c"«n<»4. 1  «i4lt  tin  ici^-iUiiiin  .tf  \c.a««^. 

XV, ,««  ...  »«.<..»«  '1-  'If^'' ,t  a  i  h  w'l  I  -"-uii-fl  <i«  .rl  *o«  ,1. 

f..«..,y,x„..i.in.... „r,... '•••'r'-;';^''^'^;:;:,^  - f;:^*'  i,»ir»i i...... « <i„ n.„h. «,i ,.. .v ^ . 

Ita>r.    IV-  lliii'l,  .11  f*»lni|jlr.  ua  Ihr  aif  k,  •h>t4  I  >-<ui  Hi 
,  ,  I'^^Ja  in  l.'Alll-tiJ.     IlKf^nli  1<^«lit<l  Slill;  tl  iit<cM  t 

tt  llllt  |.Ufr  «.  Nos>a.l«.  J».         -lirj- ,luil....v  ./  the  5I»i  ui.l.    I.T,.;  .K.  ,^1 
/tf  K*lMr,-Kfm\\'-  lllr  •If.nli  "J  M  ll^iiw  l/wl(;»c,  t-  »U*ii  |  j„  m,,,^^  j|;ilati<«lii.I  Will  iiulftl  in  ihr  <<i-q>rjii,>tK 
l»<1«ili»  prKiirJ  iiili..lii.:l  'Mirii<- li+  t*  "-' i"         '■' I  iiiiriMr  k'-ai'  »l.l  il ..•»)«'"«•  in  K<ily.  li  I-.  I'w 

l»»Cf  *  rrwv,        *li"  »>•  ill  •*•»"  ».--S"<_-  J  ,       ,x  it^.  i:^-.,|)i,ti„,(  «it,^i,ii„fj.,  Ma>ufK^      oAj  fN. 

.if -HmlK.  KJv     I"  IS$>K;  ««.  .•■[.l-rfl 'y  I  .v.i.iw.  I  .,ij  iiiMi,:i^  ..I  .,  iT«»,n.         11  kfci. 

tl..  Ilii,.l.«.^il.t  l-Ml-  <U.-.iiilo.,.  «!..  »J.  Ilun  ..uJll-liu  (^„,|„i.,^  ,1,  illci  iii  .11.  in  le.rf,  »l  in  Inirnxi.:  i 
a  .ciif..^  il  ..l~f.viiH™.-.l.-Hi|»iW-»llli»  m-i™-  I  ^,,„.„,,^.,„ 

iiKi«>  I'l  •»«.*.  !•>  rv  i"-  V'l'lj        AT^wnv,  iW  I 

s.itWilliilk*  ft  ih.  lui  wtu-i.  lti»i«..i*»l*i,  awl  «i|ii'' 
mm  i»r.«ilr.l.  In  iSlO  M  I —IH!!'-  •  il'"*  •■• 
l|l«|«ll  K-rii«  <in  111.- 4'Kimiii  ilt  l  it  ■♦/  K'.i.l,  .••I  fCd  Itiil  4  | 
H  lint^taU  l  lic""i.»i'ili"«»ii-  "I  -  ttiil.W -.  j'ii..<iiili-  . 
i>lii.|L.^  *r.  tn  lllS>k.  «J.niifn.»  ..rn.  >...l.l.  1.-  T.I--  I 
(tl*.iwf.  Ilf  itj.  jl-..  J  »-tlinl.l  *mI  ..t#.**ii..5  .^.4  •»'W\  Al»l  I 
III.  Ic<*  l.fliir*t  l«t  -.M... .■kujB.TH  i..!l'(lT  •>  n  i.iMiii:u>l..t]r.  ' 


\  III*  yd  liL-ifii  i»m«il  Utm.  M.  llqtm. 

I  |>>n^  lar«n  <»tyM|;  I'll  MttVk«>i<>l<^ic«)ot»>:f\'«;tt<A  ii<  ft-mu 
I  •••til.  vfli^l  \I.U  llir  K-tmAMin  4ii>sx-fni»itt«  W  lr(>>i 
>lw  c-i-il'li-iiiticiil  Ilf  J  tTK.tciirtJi'^^.il  iiruari^ikn.  ^'  U 

I  J*.  Il>htiirs:>(.  VIk  •ti^ni»Mi>**  >L3iu>l  JiiH  i,  11.0'^ 
'  i«  Ihc  lu*x-v  «, 


Till  |ttit  t4 Tut'4t-^.in '  inin:      I        Jill  i<itit>f«<tnj; 


K*<jll  \>iu».  *»o..i>.  lit.  M.U|;«w4tt  sffirw.  iltilM-^^  V 
<  limc<i' Ki  It*  iK^  ••i^iiiJij'Ai  ui  ^ti|i|>iu>U<  .w  WtrjJfe 
klliflt  UA*  «*.1IAV>>1  ill  Aft  rl.MB.*  M<  1*1(11  •"%%t\K*'  ^ 
Ilk-  Ml.  .i)f\  •U^iik'l  \f  litni  in  i.V  fypcM 

M 13  .i  liKk- ihM  t!iiii(>»vt>Ur  m  ii->a  •mJ  t- j  t '■'--** 


Iviili-t-f  Mict*-'!*'!*^'  I\x;t.(i>  *    M.^  >4)lylit  ilir  *  ii...,t<iy.    xhkii.        r.  t;i  utnUifii  !•>  nUitju'j-i 

»»v-C«!  rlllk..f.  t-.n  rJlAlly  R-»U.I,  l.fl  H  .■■fll/ili.  j  »,„k.«.«,,M.«iil.  .*  link-  iw-  «  )4.i>.nit«  . 

4>tnlMy  elufVi       Mr  r.  V,  r*fr<i«i:  iliUiU      i»*  ,|,^  ^r.i.lc  iiM  h-:  I  m  llim.   IW  uti^ 

INiOkil  jpi.tkili  ii-'oliiili  lii*v  Utfiii  «.W  ..I  .l.-^t<uMj  Inline  '  iii;i«f.tl.  v-ii^  l  hi  i.iiiwU  V^<«iin  I-.  '^Jift*^*?*^ 

flir          Itw  -ii-W  >*  th'  •""•*1'**«r.  ih:  H^»|u.  j^i».i  Al.  *»«.Im^\  uiiiv.  ii»  .-luil-kw*** 

.»7iaw   n.^  W<.    i4itl.k   I*,*!!!,    vx^-nlwi    »*-i.ii,-.         |  B„r.ly  i'.-  i».^]/<i|,rii«  ..|  i^tio^kiiiii  iiiiUuir.      jV  *«• 

lUci'lr  JhI  MuciniK   ni^^  iiv   lU.  •rr.f|v»        M  -"w  I  t  wcui..  .iii^l  iii  c.tk  iiiiir- u..  I  » j  ihv  I  hiir-c. 

'*•*!?*•■  |"<-."  ••'  mmk  ii-"!  \*%  •  liii^-w-  jiirilc.  »».  «  lyfr*^'^" 

f*3«l(T.  will  l>r  ftU'l         t.lr<M  llul  J^g  I  inc  -\lt   >-«i^f  l»-lllll    llltl'lli  **  >.1.V^.:W.1II  il-n  thil  * 

iMf>*iifcv>- lilt  i«1'l»i>:*"n..f. VI  rs-Timi^rf  (*!>.(. 'I.  II  IId^K^.  ♦  iIw  li«vlDh  t-f  tbinrfL'h  c<«rniy  \\k  Chii*;"* 

ifirr  lU-  |«ilwr  |<.iiiilol  ly  Ml.  I"l.*  <'t  Ili*T.  wlilili  Muriix- «Mt;i«r,  .■■rmuMi^  ii».ic  •.-•vvi  vi  HlM'f^T^  * 

« llilla«il  .It  th*  K'-yal  A(*l*wy  m  IV  .t.kiiii:  t<  ikv  'b'-  )*-u  Ittju  >»  jbrtoU*  rsbiliitol  m  tAr  (bin  loc*^  * 

rl  '4  l»v  U'llfV'l'-^'l  M.  I  ..,^1-1  rUn.ti;;.  ..f»l  ,  <  In  >■  '     |m-|;aA  .ii,l  ,1        Uwt<.'     lie  tji.:^^*^^ 

Liii*r*[>itiil*  in  ur<  iltc  i-mt.iil  >tf  l\  -  Itli'  Mi.  1  iuilf*  ■  liiitr«r  •l»^i»^>  u-l  lli'- vxfi»-^v«  nitao  of  urfK-.  •«V-- *^ 
Itanrm,            ;it^l  fliki"!  It  thi  •.m-'            .11  *  |     4t  -ik-m)  ix  «>>rtl«n«i>«,  \\ks  nuc  i«.i^  HI*^* 

lij  S.M.(ity  l<.I  U  'li  «a.v»lBj  |..|»-i-Vt-  ii.  aitiui.Htiirv,  .  v  rt  ib  *M 

\N  vuifitruil..*  Mf  »  ^iN-  .4  «.«iHiuiil .    I  m         All  'Tl'»^t»-  i""-vv.n<MVKiHi«m.  ilit>  a^WiI'^" 


t  tfi  t75f»  All 

>  I  •  rfM  •  1  •  I  Iv  I 


■  ••iii1  lf>c  Swit|iJtti>»-'<,  ri*Mn  iIk  bi 

in4«.ki  i<> -^tifc-  a  '^••(•wv  K^*ir.«   li.f         Ii.||  t-n  , 
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lilt  I'OUlTtiUlO  MAV  HE  HAH  .-LI  AR.4T  i\,  |-»Cltl.  fa 
Clufti  Mi  r.O.O.'i  ftnah'f  If  XACiH/.lAA  .>»  CO., 

r-rncE  or  "nati-me.-  :<».  r.EinoKii  stb^i.t,  .mk\xi> 
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IVl.     1 1  I  <  C  I  I  ^      I!    ;  l-*!!     i:  •  I!  \  l  Ml  I;-,  t   I      Vii  •'.  Ill 

n^lc»M'i»  1 1  M<*-i  t>l  ifci*  |■^t.^^l|*         iU>  ifcii<  i«  l-  ■    •        w  i* 

Unim.-  Mf       inrti-»«<M  ll.  t'       Irti*- !•»  l*-*c'lt"<M  Jn  •  »jin;t  'I  t 
wath  liy  t|i;,iiitl  If  111  i»All>l*'1  lnt^iiTini  „1  Il«  tJit.   li  «>•.!  niili 
ii>V  alii,^  mi'fti'i    lit««»»l  «l       ll      if  '  f  I'.iltitf*  t>l        I'll  t  !•  •"ill 
I  'llllt  »irt  hi...  |t(Zi  t,..j1    I  l.ei."     f-Vf'^  "  • 

M  \.  Mil  I  AV  A  r»».  t,o\||it% 
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Act'VI  r.  r  lfi.;Un'J  in. I  C.  k-ir.— 

L«  riVRE  AND  CO.,  eNOINKKRS, 
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iV  '^n»c  (."-nitrite.  *<>  iti»t  hi*  Rrpn«t  may  be  lo^cj  on 

lit  «ll.il«<ri'  AtT  Jc*cf  il>r«l  Afi'l  ubMlxifci  <inr  hiin<)rrvl  and 
iWij-thfi'*'  «'.^nlifnKn  »f»<«<tnjl  tuM|ite«lt<>  Uu)  lived 
I'l  ,\  ^M*  *4  ifnoviIi^it<>ft     N«fl  wve   nf  tin-  UcOU 

V  I  .     1  V,...  ..  iWl  ,  .-t  n«i>,  pi..illel    ,l..,l(-lti.r.s,ritKrh..).il-il'iic..cr.  r.cn.nl1,r«l.iWIL,. 

il,^,  Ibr  I  it.'.il  n.'»-,:  >i.  "I  'It  li."I>  "  <-  •■"■;)  I     ,     I  ,  ,„ 


.„  lit  mi.LlU-.  iri.n«-  »n":  Mnir-.Uji  m»t."i.iI  .«  tiflm 

•pc-cmtr.  mr..nw.l  15 "TO"  I'*-'-  -«••  •' 
tw-lct  .  (    mm  I  \hc  mill urn  liilm.m'. :  ihr  ,nrjl..1i ., 

li.c  .111  IK  h  ...If.  <.r.v  imliiK >li  •>«     •<ai.  ic  ..ni... 

ollirr  llw  ni^'WM  "(ll  l>it"  '-^"l!'^ 
rnnv-  ..  111  |liii»i«»ni~.,  uti  *■  C'l..^M••.  »'  <l«Vl»<  •■* 
|(«,  „m-  CT!  f.ih...il~    All  iK-Vj*iW  llitr.  <l1l«n 

in  II  ".11  I    ,lir  iMiiil  ill  V  I**  4:i*l»«. 

)»■  !■  I'  r  ll<«t  rwtmtrt  hi-  K»ii-wl  <iil  IIh  Hill 
IKil.a  Ik  lli«  I-Oliil  «iifi^  .liJiJ.t^.m  Ihc  •a^.-m 
■V  Ihi  ji'..|i     (  iltiltiu'.lKli.lh"  nfn  *"  f '!«  ''"-'I' 

OK  mxiiT.;!!  >iciiu  111" '  n-tii«-"'i-"l  li>  ••'"il"  V '  "i'  nv  A 

II  »J*  iHip^il'li:  111   •"■ill  "'I'  'I'"'   »«»i*'»*iii   ll  ' 

tlcvl .  Ill  •■line  c<«.ll>iii  ■'••t  liii  I'W"  ■I"'*  "H  ''"w- 
(•iiiiitrli  ti».<in.  H-«  '••'^  '••'•J«'  "'<■"••  ••'•'"•)*■ 
miuii!  null-,  iif  ^i  ..l|ici).iill  in  iu-l  i.|.  liKl* 
yihlm  Oiinr<ii  Hir  .mcuiunwii- •■•  l>»r»>i,  »»■  i  m 
iii-t  iiilU'il  .ituiilmii  111  tlii*  ^IMit;;!-  (iliinoiiivnic- 
VMivii  wc  o*i-«Irl  (»iir  ulU'h  lIuJ  lilcth'ilU  nf  IHli  M. 


lor 

il.'fleJ  ilil'H-ii  liy  J  tuiini-  Inlliv  AnUtirniii.' i.liMh.ini 
I  ^ituki  A  iK*iniil.iu  ll  iric  4iuiitnil  llie  iui;ciii1<iiU  uf  an 
Mill  ipir.vi-il  VMftr  111  »  l,'-""'  «'■»»'?  I        ei«  |it«fk 

1tiiiii'«  At*!'  <imiiiLm  llir  filrHiiu  mi  iHle  iir  iMttli  4i4fi*«i  but 
Tii^t  Tiiliiit  out  »li'i'  *l»*  •ifiiflt'"-!  trtiiil  it  «i(i-Ti. 

Itlh.n  III  it^^n  '**  ll**  \>^^f*u  u  III  r.v:  .Tjrd  .la 
mil . '.Ill  .1  jir- iili.iii'S.  lul.-ii'ii  1  IKK'  chirviw.  In 

la.  ll  ^l>iil|.'if  Anil-.  r>«i|<  ihf  1  urjidH.  Ji«i'iiu<'i.  Kllli 

411  i«li*-iiiiiijl  wiiitH'  ^i;ii:  ii'i'i  *iiK  II  •uijTi-  lAhiiiit 
iIimvIi  111      hi*  nil  All-  I'lic  «ii.f  nrrffiir  tii  ibc  kuitun 

•Vi'lll.  Ii:i-  ll'li-  ^       ''^1*^  .1ltCIH'iin|mUlti»ltll>  Jri.lU«M»tf. 

llii--i.it  lUir.l  IK  1  .(It!  ll  ^i.**iil\l.  II. 1^  |iH"iiu  In  jn 
V,|iiuii:i..  '  -.inlMilii  .1  t  Ui-Kiul  l».in'l-''.  Jtxl  in  > 
Nm  AiViwln  .\.«v<ir.it"ifil>-  t»i  ilMtiiif- vjicil  .ire 
•;  iiimI  cmi-liiii'i. '  III  mUci  lii.iUMn.i!-,  iliry  pi'i*r  W  te 
,iiiiU»t  *livii -I- 1 'iiri»4      •fill      titM.-r»ii«i»  111  •  li-*<r 

l.jc-  It  U'l-MUl-.  li^iWlir-l,  llwirr.**,  |.i  Iwij.lirp  if  Micli 
lili;|i|i>i^  llt:i'11  tlK<l>;  |ri'i|i|tfliil>  lit  •.iT.i^r  lh.111  111 
CullNVii  r*.«i«     r*i      ll  .IN  in.|i3ify  I'l'*/  TitmrTjt.itefi, 


^  IIVII  U.».-«M  I     1  .    .        .  .  ,    1      ii     i_  ^11 

m„  ,1  fc-iiPli  h4.cW^'  tt.u-mM.tnlM' thin.  >iuy*  '  ii,<il,  »l.ittMhmmiilici     -kiilU  ^  Kv-m -m  ■»  icnilnl| 


"I  .|r.. 

^ 

H  If-  . 

It-ll  0M\\ 

Ml  11- 

.•I  t. 


wlinli  li.v  i  lliii 

fwA  I'-  wlft*  I'.irw.tt  unc-WMi"!  )•  "wJj  «'ru«i|,  111 
*Wt.«cCrtil-H.lj  UMitikr  11  lU  ilvji-.M^Iini  .vt4  llif  ir>.<..|- 

thl'«.<Mii[A;it»  nultwjW-  it%  ni(it.1cr'»twt  ■•(  lltt  K<t\  •'fti  »n  i 
s|ic.:it- "S*"!!!!*  •!  mit«tir-t  |*"t  i^  Die  KK|»<f>.UD  (br 
itimiJp  •|M.it^it«-»w«c  4iiii  MwMnMi  nnli'iiii  -*|".i|tiv; 
Ibcim  '•■  ilt..'.*.;lil>  r%.ii»>HnI  (liB  v^ti  tuTf  ..I  t|i 
((^th- ^..lii  -  ^imr  !•< -Ii't*  ■  il.t»-Miti  >i  ihv  l»i«l; 
int..  *  i»|tiiiil'"in  Jit'l  »  jit-?,  t  ' 1  :  «  •  -I -i.M|t.  oh  U 
^iLlu;;   ivfbwf.   i4«   I  n.4|i(WBH'.*r> 

*itii  .1  till.. I   >  '"I*  t'"' 

1I1.VM  .1  .|l-t|ti.  I  .   '       •  ''  M""* 

'«  (111   llMillJ  m(  iW  f<IU|*((>.«4«|.tl  Uuk' 

i^Bi/.t*/,  mtrtiC  Uu;  III  a*-*! 
111  ill'  Vvirt.'  Um  I ,  >4  \U'  *tj»™-.^.il  "f  .  *!!"  iM  IV  r.ffi- 
peit^.  t«ill>L-  u.uii  ll  ip|»(riii..»,.rf  Dill 1. 11.  «**T(Ht1  HI  .111.1* 
^U'llwttil  t»  U.'  (  {••iim-Jil''  sUnil  .  itit- r<t  hi  Ii|i.i«*J'hI 
lW  tJMIoiI'll  >ifU*tl>^JU  ^Uii  UVill<il"f  uinI  ilhr^ljic*! 
In  aii  Mil  IMi*«i1K^^  ('ULilli- 1  iiloH'^  f^•lll  ijriiw :nj;«  lit 
the  judi.tf. 

DC  <  '(^'^  *    ^  *>S  '^-^     ImiIIUi*    <  liUHi  <U-I 

•kofetS*^- *<t^*-**llt'*l*^        M-i<:i,|t  tlfl^  |*»ll  t  ,11  Tklldll 
Iit|ii  ilk4-    llwric  irr^  li<|i  i<1''>l      I'ikI  W.  1  Aim  r 


ilir 

Ill  iJir  iLt(i:i«r  r»«-i;.,  j,rt  ilvn*  l«  i.Ii.ii.uUj  •  tit^w  pi.v 
j^mim      tiii)iiin iMi  t-irat'tin*  U\       n*v\  iiUli 
llum  htitil.l        If  in  it  rHin'-^vmilin;  icMBibet  cpf 

tl.TiH- of  llu- Vilric  r-irc     A-  nf  tTw  -.liiili  the 

r.t.»»  'tl  tm^ii  <1t-»rrilMl  m  UiKB^iiMti,  I'l  .i  Ttii!»«  |w*ki 
•Mtllu^  W  i iiih  Afn< .1, 11%  till!  ».itit1iitt;i  |i.iiL  M  S«)alk 
,\i>if^i*'ti>  »i'tl  in  ,V(i-ir»I».i»iiti  flf  itwi^rtlxtJiUut^-ii  tbfil 
Irt  (tii  *uifH  ri|i»ti.i-  .tf  ilinr  »ijsii.t,  tiy  ilifil  Umi  Ht?tN 
It'tto  it  'Irx  t'^ini  HI,  ill  ilir  1 .1^  -ir  itir  lti.>>i«im  init 
E  111*^.-1  If.  Ok  I  *ntnH  ^i^luir  -unl  ^viu:-!!!!!  (tcble 
|tlii'k  il  I  •iitm.nirtlHin,  |tir  ,Vn«Itii|i.iti-«  4A--I  ibc  t 
I  ^l.tit  I  I  *  •iii.tw^n-*  **^n.'  itHidf  llic  utrri^o  ilH  of 
L;>iM*t«:itri%  In  iIl.-  l-imiU  ti«  (Ik*  ••n  h  r.i<  the 
^N:.  I  t1»<  «  'f.'tltwMI.  Ill*  \rA  tuvt-M-K  .illd  ■>tbrr 
W^lllu  lnbi'4  nit*  tli*titt^rM*lir«l  )i>  ilt.-|T  •Kfiill  OuljNe, 
tul£rtH<|Jn«tM' ciJiiiM,  .111(1  I'lvi  vt.i^c  iif 'nivllii^cii'c  '*lt 
N  f».ii  »"*l.l(tli  1*1*1  ilwv  (u-tifV  m.<j  11  ilw  «.irli  un- 
vttiHin  (KTHih  <tf  liiiitiin  tii»i'Mr>  li.uc  hi. I  lit  iteit 
<c-(»eriite  ^•^tinml*  .1  UMri  (i  »  wJvr  i.in;;*!  «!  ijMittbMlTO 
lUm  ttl  \unv  i'Cin  ^t«<|iiiill)  iiu4iril  •.vih- 

u:Hd>  Ihi»  i'h-t  fin>^m  ir«tiKicJ  nni?  In  tlw  iJv»>'i 
\  mi  'I*  Mtt«,  to»tic  ('••'At'fful  in  Uali  kcii«tl>vi-t.i!  *n4 
■  i^iait-altitti'ltfttini'iii*  vtUili  tic  tr«  .loMi'v.l  tlittu.   If  iir 


fill  4\,irnrn*i.i*4.iHi«l  III*  lim  ll»  ji<iii.-t  'ht-  llii*ii\Ti  t.i »!'  •  I  ilirirdi-vlM^cnwni  ibtj  inltil  tu  nitx  wvih  il»rr  imj«le'* 

iImit  |ih\*ii  ll  clliMii<:tt:i«  ••■•iil<l  icin«!n  piiir  V\\t  ttrfa 
Km  .iinl  iiiu  ilif^i.liii^  <-  lUM^I  .III  il.i  tiii-li  iiiiiny  i^niurif 
Wirt^Vi  iir'Civi'jjy  jiicu-fM'  jaiI  r»fn  iliieii^lfr  I'w  iAi»"*r 
(fill*.  (tCiulMlltKA  Iff  L-,i()l  t«t<."    rill»  |tC|*^  I' '"C*" 

1  lie  (•intliithnt;  lU't»*ri  In  llu*  v«itiittu:  w  «n  tUe  Chnk* 
»t*ini.iii>ji  IViUjiki, b)  (Hrnnrc  UiiJ*.  I  K.S..  ^iih  thirty 

tMliiijiu  3|4«iit^  In  *mt  Im4  wrrlt  -  Aumtcr 


flHIl  •  I' ll)  xf  tl-C  |>l--<C>lt  i>A«nu:  I  lir  i TIDu  y.(.ic  fl 
Uir  A>1iiiir.il*.>  liliMiil  t.lli4:  Vniito  a  li  1  ImhI'.iIu-CIi.iISihi 
Itltilill^.  Nvu  /r«|iiiiti,  .Vil4Uali^ 'lin.i  till  I  in^'i,  I  .il< 
(•tiftei.  ami  \\tt  Il"-1i  K.i>  1  Iritiu  Suiilli  \U  •  .1,  In  ii«il^i>t 
Ht^vl  iIh'  «illirt  Ititiu:*  Ij>i»U|;M  1<t  f  ivl-**'*'  ^ 
ta'nlH^I.  til  till-  iiiKWiii  Kc^iiiti.  I'tMC  liiiiicr  iiiti 
ie*i<i<t«iJ  Ikiiiit*'!!  Ill  ihi- r\»ntin.itiiiti  a(i>I  nw^«iir'*ii'<n  ti( 
llie  »l<ill-.C'>i^vl*"I  tj  irirt^ilici.  A  tf.'  -t^.i  .  \ii>  *;;r.bjilijK, 
wlwnet'cr  in^iUc,  <uiltcii  jkhmfi  vttit  iImiu  ikiiUifioiit 


f  ij.r 

thl  a)tt|ti>; 
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iMin  111  tr jnuiil.ill.n  a.  tlii,lcii  iirj  lull,, 
Uli  th.!.!,  ..f  ...Uln^  rlw  ll.rr.t.ir>  cipuinia.  .in.  pi,ii 
r>r5ii|ilincil  U  mr  ,ii../cv„ii,,l,  •.  i>iinr>/,l,r„  ci,|„,„|„ 
i.>  ihi-  Jiliiwmnii  .il  ili(  iiii,-l, .  ,^  ,  <|ii..iIiiIiito(  lolm 
fnnii  iIk  s,irii.i  ..f  ilic  <;n.ii  I  Ai-,  iif  N.inli  Amrriio. 
cwrol.il  liyilic  I  lulitil  r^l  it>  ..^slii'it.  l  lliue  iiimK«1, 
I  ,<(  vliiiion  •ici.i'.i  I!    rbin  bnmi  iVn  .ii'iv^il  liv 
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'  .il'lil;  Ulii  •'>'•  I  ViJ  n>l1fc«l-<if  Ml|u>tJni^  tn  tijiLir,  „, 

i**"'!         »  lulai>   Iti.lrr.it^iliiin,  .ii*>l  lif  » 

1I1I1I1...I  ..I  .l.if«.,,  3|lt»r.|  i,i,i|i..ii.  1,1   fir-t  .l>l|i|.Itnf; 
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thru -Miii;  lli<-*  ja])«.irtl  l^liiri  liif  llii*  r.ttrltct  ailju.f 
iiii.ril  in  1  *iltni-.  l.tia  ttilNtlti;  iiile  jimI  .uij;lf  n(-U!iiifl^  ill 

ilic-  im.  It  111.1.1  U  iin.ii-:i.«>«i  1I1.11  tbr  t»il..  iMii  111  ibc 
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•  ..III  Mil  tl:«  title  111  lliQ  II. II  ii«tr  I'uit  |ilmi.il  III  thv 
1  lufiKPi  III.  Iiii-r  III*  ml  I'liti-infllti  aiiil  .111  tbr  ^rj Ju»- 
llirti  iif  lint  ciiiifiirTltmil^  l'i«  liiiUfHr,  ikfir  i»  ini 
im  iitliiii  111  llll*  oitri*<tit«v<  fn(liinpit  111  In.  muk  in  «  i|i><.. 
Tint  iiirii'iitiiiictii  til  .ilhin  fill  rrr.iii  im  il.mtiifiii  i*  14 
ImcJ.  fill  Itlrf^l-i*  1/  uiil[Vlii'ilit' luul  f'lr  mlm  ik«q  111 
.i-.i  |i  ivL  Vt'c  tlwA  iImi  ,1  ii.i  i.iit  .brttit  til  i|i«.v 
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bi*  l>cm  .i  I 
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Ktl»«  t»  tliVII 

^ir  m;.  i|iiii|t' 
*<j  ;i'-. 

I  -nt  iMf  !•>  ( 

1|  c-Ji.u.\  'III 
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I  iit.i('iti*s  <l^  •  u 


<}»<(  illxMlu-,' 

■iml  in  A  •frit  ii:ji*i>iirMl  ji»J  intfl  wtittm  iitiiHrr  fdrutl*  r*« 
tlie  iFvtnnx  of  ii.irnn1  »ticnt(%,  itinr  f*ct»,  Uti*. 
niKlUHK,  Jiul   A|l|»lii'^tliO«  II*  J(rrn:iilliirr,  !•*  lll<»^  nrllik 

li.ivi>  iltr  ilirctri  m  .>;;fw<iktirc  IK  lUn  cuuiUt),  ui  ^litj 
xerk  f>xtiiiiri  ui  llii'  tortU  t4  iur«  r<iaiiiitr«  <'MBlt'>t  iHi) 
iTiMiirir*  .ijjiK  *'.  «),'*  WIhi  i»  itwrr  .irrmin;  m»l  ^tHii^ 
thu  <ift*  IIhI  uiik-rMin  LI  »laiuxni;-Bnx>h*r  fiir  lit^  rliililri;!] 
a*  •MMii  At  lilt:)-  can  «4lk.'  hui  diit  c\'ci  anv  Uibet 
pmvjile  itUtit  f»ir  till  •»«  !•<  ii*.*inii  t  hiiii  hviitnvi  in  ihc 
iMtuTv  jrtd  iinKuiTtfTirnli  of  thai  uhub  tie  iiii<v*t)txl 
I'*  le[i>e  bill!  ? "  'Jtin^h  t|ii<-  trpritutli  if  1*1**  ile-^isixl 
M  mueU  niy*.  a«  n-|ieii  .1  itntTcii,  il  19  •till  rmi  uU>i]|y 
iinnK'f Itcti,  Atttl  will  *•<  Tellium  iiniil  lli'>«4  nliit  h>vt  the 
|wi«M-*timi  >n<)  nunAc^fAi  ^'1  Uiiilril  pcufjetu  U>.iD  ir- 
rei»e  Millie  tpm  ial  tr.iinm;:  -'.vli  y  th.K  '^l<(r)»(«t 
Mr.  M'ClclUn.  th.'.  triiiHii;;.  if  (.iiiJi  i<«tiiiMKv  «Niitli| 
du  fir  iiiticc  i«  niiti^.»tr  ;i|*tiriiltvnil  ilf|m;*wo»»  lli.in 
imnimt  iif  ptetenteal  lrj;i^f'*»i-  I'lir  \Hi\xt  t-  *  ii«vfiil 
itMtitilim  ii»  Mr  Ivtikiic'f  rcAjmi  rei'Ti  mh  i^rjculiut.il 
ptluraTiim.  inil  11  iiui  be  ioiiiiii^n>i(il  tn  tlui  .tuwmnwi  ctf 
landoK-nrr^  nn>l  **tktt>  «-intie«t^l  with  .igrKuhurc. 
TAr  7V.I/P/  /-.w/iif  •  l  'r^r*K,'trr,  I viiitf»ff<nli  .xrA 

«y*i«mJtic.iUv  iirr.ii»^J-  \Viih  j  ituruiiUm  uf  Liitliil'* 
A|iplliittiun  «f  Kt^jirnl  pcRwtiilf*,  <i)pMin«  tviFf.  ewr* 
ciK%  xnit  a  ^(Jle  iHtiik.  il>  I.  I>jjlin  I'^ul.  IcS. 
{Cdmbriilcv  -  Oricht'm,  llrlt,  -ind  Co  ,  i^tHtl 

Till-*  I"  1  "f»T<.>livitm*  "  *k>Tk  ««f  I-*?  poyc  »len»i  Rixi. 
pftn'tti  III'  rMcllfiii  |M|H-t,  uiih  I ie:iih •<ltAi«ii  f\pif<~v. 
(1civ<p1  to  the  "  |uiiiliil  '  I'lui'iil.il  inn  ••f  ;ill  the  tltttiLiill.^ 
Ill  be  (iiuiiil  m  IW  tit\\  l>iM4c  trf  Km  lul  '  <«f^nnnry,  nitli 
<iHb  iKhr'  tn.il'rf  if  lulti  tfceii  Ajiir.<briled  iii  lUc  ulimr- 
titnl  lillr  nn;r.    The  r<>wl  nny  In  .m  r.i*y  iin<  tn  nu)k 

dll  »i<tn<4  uf  iirTrnie  lie^n::  L  AfCtNlly  pJl  <iii  unr  MiSr  iH*  1 
j-»  rtTirr;iii^e<t  thi!  ih<  «.ivf.irrr  in.iv  nut  vtuinblt  iii  he 
•>-i<jnttr«  ikm^  It.  Uiil  II  (L-tl.iiolt  im  X  liHiK  Tlie 
ien<l«nry  «>f  rtv^ltf n  .ti;iiiiiiw»  .1  Uk  »cjf<  .ipi*  m.u  Im  imt- 
Uviiie  iiiu-  irii-l*«iVf  iiitli  a  vh-w  lu  gtt  wjt  j;n)cn«r\  id 
ilir  tiiir.iiiiijni>i|  •titte,  Irui  etpcrtciite U.i«iju};Im  a*  ili,Vi  in 
l*«  liupwny      <,i-r-  jiiiiiiY  Ihh*   irc  tc&Jt-r  fm^nl, 

Ami  onrAi:  t*c  (Irlitfi  iWini.'  (he  ;;ei)iitctrii'.il  inth.  anil  'ui 

tlicfc  h*>  hern  .1  Mii!>iMi>n  t<i  tW  "t,T.init  nhC'  I  k  miiU 

num-.in  t'l  I'iTC  lb*  \t>ali^  iniu  |ikih«  in*  nit'K.itTf 
»itr»;ti%«  to  ili<iiv  WV' ilii  nni  liinl  fiiult  vi.ib  tlwv: 
*ifi»ii)i(«  hjne  Kt  «ml\  ixiin  itI  III  iIm-><-  i-.>|iiinn%  t'M» 
*«lminl^^t  ediiK'a.  «i<  thr  l>«>tr,t*^'  -but  Mr.  I'jnl 
LiVeti.  nr  ehin*,  an  Cvliviiit:  nmf.!-  iii  •omc  |ttrb«|M 
nix  dfM.iMi  i).iic,  «r  iliiH  ,-.n  uf  ctlmiv  . -h  lili*/,  we 
»h.in  Iwvr  A  ^;Tnil;itly  i;i)l  up  m xflc  Ucvitlfil  t^  l.iMliil  t 
trVRtmem  «•!  :>-ix«lr»  triAii^le>  mth  1  l^cliliunan  rhitilci 

utt  All 

Our  .luihoi  lu«  h.id  muih  lu  <»■  wdU  I  ikUiI  iti.u  bi* 
^^■rs  «ifr4fc  h.iveu^.ilil>  M  \k  tutlMliintrO,  jimi  lie 
see*.  nDihiHi:  liiii  F.uilid  \  It  «,tiiihl  lir  m*  Mniiifei.  Un 
«wn  wiinU  4f».  m  Oefiici  Ati'Mt  ^A  iW  [»c«iii«iiiii*n  uf 
adtlint;  ^mitber  eihi.iM.  i..  ibr  ni.Mi>  iliat  Ii*ve  c"t»f  Vfi-ie, 
"iMVIili*  lir«ii  |f*:hili»;  Ivii  liil  .\U%w*t  d.il!(  Im  Ihr  [.|o( 
twrmy  teat.  Ui  jihimU  nho,  bcfiiir  viiiRin;;  *jnili*i  Ki* 
tuiiiiifi,  li>d  leifiit  •liiiirth'n;;  tif  iieoiiKift  ltt«t»  the  dif. 
•r»eni  icxi  iMMilf.  in  ii»e  dunii):  tli.ii  ttn>r,  he  vriittire^  \,t 
thlML  tliAt  ikiv  ex|ii:rirr«(r  bi^  itKjde  tutriifc>i  in  hiiii  the 
H'^nnpil  ail..int»ie»  .iitd  th-.i<H.iiil.ii.T>  iif  thcte  iMiiiirmii« 
wiirkt.  ihetibL  mOitr.1  biiu  M  i^ri  M-nl  ihr  ;rf..i»>iii 
ifl  th*  |„„„  t,k»|y      i«  i,f  «a.K  .ili.HWI  v*lue  to 

lh»»e  «lu>  orr  UKmniriK  eithcf  l..  Ir.vn  m  M  te*ch  tbr 
vibir.  t      \%e  b-vi  aMuwal  Mic  .tiithm  i.i       sn  itt-tli  m 


«iiUra-c  tti.u  ilir  uu|.*riii  «f-jwr  ruda.  itviy  ^^iher  tb  i* 
Ikn:.  ml  -,ii*;  thr  l»iM.k  lllfj  wjttHcd '•  l-te  |hcft,H-Ktt 
»»>il  lOt  liut  .i.i|*r  iif  Mr.  I'AiiI  *  li^fiiiiK  • 

\Vr  *-.inn.'  ^■..lnn.rrtlI  tin  .i^t*.h.M  .  uiinii  in  iV.it  «-  n,, 
r*--^«\  lift  ihc  fir>i)Mi.iti»Ti«  in  the  i-rtilv  \t\n  if  the  iZint  ■ 
eviicrHe.  P  Ki^  v,»mji  him  ilut  wh^n  vVf.nl  m  their  ii»oJ 
|0-ili^  rit  ilir  <iuj  lhe>  ,irf  |M(>eil  in,i^  i|,cir  itrianl 
i-Mit^iM  Nrfe  .ifiiniU  .t»  »ir.  .inil  will  r>.i'.  v*i-  Ixnvy 
»ei.uo  III*  Winer-  .Jijc  t  We  f.v»ft  ih.ii  llhr  wnicr  hil 
•prnt  khh  'Oi  l»Hu-.iml  «lt.wjjit  (  »  ».i  hulc  t^mhii*  nt 
»r  lirlieM-.  fi«-  uv  iiAWWr  illlJitlne  wli  i  *.|t|  ^  p^i^ 
|h>l  Mill  jc-Kli.ii.-  bih  bimL.  it*  .mO  pT.,c  .if*-  ^  bar  In 
it>  it»inii|a*:il.in  i*Mi»  iibiKit  We  ikm-  utth  jrmjrlt 

itlj  iKn  tllc»r  Iw  .,  p„l         ttiJtl  llklt  In-  of  ,i,B  M     K  i 

|mi|h:  lY.i;  hi-T. 'If  t  c  Tihi»  i*  nnl  .n  ^i„,i\cUv 

.ifRl  li.rt  iti  le  irb  jvninji  J'u|MN  :  M  mi>;)i.  if  tv.it  all 
irfibtf  (  m  be  ill  i..iii4Kr  t..*t  b.^.V-  A  y,>„|  featutc 
t»  tbe  pUtitt^  Ji  the  end  die  furii(ul.if  ciiu»iruti,,n,  „r 
tbr  |.r..pM»i:iiMiv  ».iib  ilii'  iltaciaiii^  fAi<cd  m  iN>%i;K,n, 
\ci*  iLtfrrfw  fii-iii  iht.H-  wblrb  ibr«  had  m  ihe  icxt  ibt- 
*^ithl<iuble  «  |«|>i|  1.1  trit  liik  *aiii,iimafti«  w|[i» 

Mllijcrl  jj 
/A*»  if/iti.  K'ttuii  l,-  f'rMtintw/Mrj4Mf.tn.vr.  lit 

A  ►....fc:  bi  |-i.<  Slra.biir^^r.  cmttleU  "  I>a.  iN.utiivtUe 
riMUi  uiit.  Iinf  ncetilh  btcti  rrvtfwcil  ut  Nsu-m 
i»c«cni>ed  k.  a  mnyt  valuable  ^ibliti.iii  |.»  tn.un'.cal 
biefjiTu-nr  Tlie  laioe  .i«iVit  bi*  imw  irr.Klutca  9  cv»n 
.lr*»»t^l  eihii..,!  .rf  ibc  -vimc  b^^iik  unHcr  the  hiMilir^  ^;.^en 
I  Ik-  iii.«e  im|.»t.)iit  .4  ibc  fKiv  JMnbutcl 
jhr.HiHh  ilii  fHwpiseMitUicAr,!  and  Un,-,  ed>iwiii  arc 
hrrw  rnllcric.l  >niu  Ibr  ^malicr  .Jm.  c  L.f  250  M  -ci  In 

.itrinKcoM-iit  which  is  .tl>,i.mflv  Ua«f  -i^lcd  ti»  br«nnei  r 
It  wa^  *|)cctilly  tf-niarkeil  111  ibr  review  .if  the  Urvet 
islli!..!.  (kit  ihr  <«K«t:i  .ii.d>  ut  the  vari.H*i  i^t^?*  nante.l 

«.Nifc1  .c.;ii|.y  she  >i<T.i+;e  ^,„|rm  a  hill^r  t.Hic  lliaTi  the 
*niV.r  .4  tbr  b,M4,  -i,i|wafc.l  I..  ihinW  l  b.,  ,raali«r 
eJiij,.ti  «tn  ..hvLtte  ili«  iI.Hifiilty  b,  uipiilvin^;  the  ele- 
iTirni.ir>  stiidciii  with  4  sh.Hter  c.Mir^  y<^u.Ii.  while  the 
Uiiier  iHi.ik  u,l|  n..  J.Mit*  tw  (.-.imii  m.>«c  mciul       »  book 


of  rclcr«y:c  f.ir  ni..te  ijv»it.xd  Miidet,|,.  nt  ai  urovuhnu 
a  .iiir.rillii.uf.^  Ib.)-.j  uh.i  b.II  mnl^e  l,«.,t.y  (Wr  LrcT 
fcto.i.n.   T>wmein*ifft:i«dt>i*  ^ml  cicelictu  illuiirA- 


tiiMuaictiibt  fMiind  111  tbii«  vniallci  Wk  in  ItiLrlt  ^ 
•lecmit  a-  in  the  earlivi  .ind  Ut^rr  clium..       K  O  li. 


L£nAA:s  ro  Tiit:  t  iu-n>K 


r..  .,,.r>f^nJ  uiM  Mr  s-ry,.,  «M»»^r«>//. 

Oc  K«c)i  «n4  ibc  Connu  BMierlum 

#  f.mtii  .hi|.r.|  «>u^<.  .iixJlii^m  will.  »b..lrT».  v<^ry 
•Hie  whn  •k'Mm       |>jiM  the 
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Jhl  I- 1.1  a  .vn  1,11  cunt  ivt  .p,,,,  uif  t.,       .,,,,.„„   -vitwu 

V.  ...»mil  .Mu-ntu   „f„,,  H..ily  ff.m  llKtulnc- 

.4.1.1.1  .lji.  v<oiv  1,^.  ,„^,,  ,„     J,  o,Li:i.ni., 

Ill  I.,  K  '  l.  .v.oclu,.^,.  il  !.  d,^.Uc  »I  IhO  v«ri-v 

l«.  lo  .ul,  ,1,4,1,  ||,„  ,(„..„  ,|,„  fc,^,  ,!,,„,  ,  ,.,  ' 

tn.lir  t»  ,  li|i|-,.tii.>t  »,i,n.nrrI"lu>B.  Il»  <r.<  Wnm  th*l     I  V, 
Ku.ll  1..  JO  l  Li,  Ik.,„  |,„  ,  jmiuiinij  wi'h  n>^,-~ 
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.  .       ■:  .p«jn 

.  z     .-  js  acre 

^  ,  •  *  »jc~  .>hich  I 

.  *  "  ^  >    .  were 

•;  .  .    .     at  iocalitv-  the 

,  0.  .y^  4  iater  period 

.  aA  has  never  been 
. .  :       enabled  to  take 

^  .  r.  Jiid  found  that  at 
^.  ,  i  Huirijood  of  \'onar>kar?, 
.  ^      '» >:c  vjooo  feet.    East  of  th  s 
:  i--c>a^uin  about  K\erki'iL/li. 
«  >i  .  cfjcblc  right  across  it  fr>>;Ti 
.  .)   .iv-  hoilow,  or  lowest  p  ■  r.x.  the 
.ftoiid  has  taken  its  course  i; 
i>  ^i4t:ier  should  be  cucfblK-  exun;;ned. 
.     on  waidd  require  a  ko?  time,  for  it  b 
^        ,   a-  i.»  make  a  lengthened  s-r.iy  herr.  on 
,:    ic  -:tter  barrenness  of  the  rc^r  on.  and  :he 
lie  weather. 

,     .;  >   ;('urncy   I   succeeded  m   s^-'^v:-.^   :he  i:eo- 
(pi,Niu  11  ridiiie,  which  <<f  the  m.iny  :;\er<  of  Iceland 
V  .1*  Itwifest-    it  Iki*  hiriieno  U-^n  .-i«>:;rncd  that  Jo- 
,t,.>i  IB  Asarfjord  wa*  the  K'lV^'^t.  ■•^  tr^-  sb  miles; 
4.td  tkat  at*t  to  it  cime  >  ^  -si.  go  au<e»  l.Hsg :  bu:  i  have 
n.w ascertained  th.ic  »  <  'r->.i  .>  b>-£wtbe  ioo^^t  n\-er  in  ' 
Iccteod.  IIS  cmine  bein^  about  t  .0  r.i  ies^vlttle  j«ikulsi  is 
only  4>.  Hitherto.aIso.it  has  been     '  .vivedtbat  tbesources 
; .         were  s;:aj:ed  n  :he  *  ' .i>  oi  Kijiutc;;  :  they  are 
rtx^.\  rs  i',::::-.er  :v>  :he  e.i>t,  ^liider  the  western 

iope-i  .'f  K»c--kr  The  >oMrvr>  of  >jk'rs.i  are  situated 

jj  r'x*  c^Ti'i  wr^Cf.-'v  t\ir:;.in  'if  Spren^-andr,  to  the 
r;<)n!!-wf>:  n;  b  -  r^:;:;,vl;^.;  i    >  vrs-i.  ti>o,  carries  n  greater 
vwiuiH*  of  A-irtr  :h  iri  1  'k;!!>,».    On  a  July  day  the  latter 
CJUTtestt  tu  <.:-^-t>  jc;i»ci:;  ::s  >.)iirce  and  its  mouth  t,yit.  at 
•jn»»t*st*5;r   u.>^v  cubic  iWt  o£  w»ttr  per  secood,  but  ; 
»jur^  at  the  pr.  ',xntio«ate  p^xnt  ^at  tjdcsirholt}  carries  ( 
J  '.w?    :  .c  rcv't  la  the  *anie  space  of  time. 
.Vkrvv  r .  Se^cc  aber  7  TH.  THORODDSEN  | 


Aii£X/CAy  SI  WfMER  ZOOLOGICAL 

S  I  A  noxs 

?  \  :'ie  I  n :;i-vl  St.Ues  thete  ha*  l^een  durine  the  past  ten 
>e.irs  a  j;rcat  .iu-rea>c  in  the  ad^   i.M.  i  >  i,.r  ;he  study 
■■>t  No:  or.ix  h.i*  :;i;s  increase  l>ecii  manifested 

111  :;;c  v:v.;t  j;e>.  bu:  ,i;-o  :i-.e  fac  jiiics  for  summer  study 
the  s«4-6hv«re.  At  pre>c:i:  u  c  h.i\  e  on  the  Atlantic 
coast  tt\-e  statKwis  «rhet«  tbcn?  .;rc  facihiies  for  students 
catty  on  tn%>estt^tton&.  Tbcse  laU>ratorics  are  of  two 
kind*— one  where  «vily  the  advanced  student  is  allowed 
to  study,  the  o:!^cr  in  wh:ch  anv  one  n-..i",::e>r-.rig  a 
SufRcient  ;ri;e!vst  m  N.iturc  m.i\  be  a1;o»c.;  .  -.ceto 
*^ork  ■■n  t.;c  r'.:r.nc  a;iir>T.i!s  ;  ;hfv<  i. 
selves  vV.\;i-.Sc  -.?.:.■  :wo  .  l.l^■ 


'..".•,■nl- 


;wo  1  i.ivM  •■  one 
'i;i>;r.:i; ;s  ■^  ■c.-  .1  X  \hc  cKhc:  w  ^l^■~f• 
^'i-p:^/■»^,^■;  to  Ktijy       h.::;>cl:  unacj  ;he 
ei:-..  :c-;  v,*tr^Ktas. 

The  lAl»ra;Ar»  a;  }4c*uf^.  North  Canthnft.  rnnhf.-Ted 
with  I»>hfi*  Kojii.Hf  I  n.*TTvi:\.  !«.  mtendrt  »s  v  j.ukre 
where  s<-jdf-r:*  c»:' the  I  Ti-Trs.:^ .       Mtnio«  in:  -.n- 
^•de»'.r«  rr-Ar:-,  iVher  .*.>ltf.>-is.  .-,tr  s'v  rn.  i;-.   ^;imni."  ? 
ic\..  icrc  «v.:-w      .:    'i       .I",  i.r  .        -lii;:  71  ,r 


■    because  of  ii»  £n-  t"rr;cc  of  its  *i>rk.  Beir^ 
..  .  ■  r-.ed  by  a  rct"";!^"  :ierc  arc  advantages  ron- 

;cv*c<i  ivitb  it  whicJ'  "■*<^  "v  -  '  'nd  in  other  laboratore-i 
?!!S»C!1  aredcpender .  •-  - :  "  '^  ^^  p'lons.  Some  exctllt:.! 
specialists  spend  -jit  ■  ii.=_3jtj?  a:  :his  st.uion,  ajkI  the 
diancter  of  the-r  ^  ;rfe  js  4Ji  wr.  in  the  hulletiu  pul^ 
Ilshed  from  the  laJlKo::^*-.  Aixbot^  Bcaufoit  is  XM 
remarkably  rich  in  i-aa'jce*  ti  faems^  ral  this  is  couiio- 
balanced  by  :re  i:-.-  riSrc  of  certain  wry  intcreMinj 
animals,  ff^r  'Tjc  st-:      •:  no  better  place  thin 

Beaufon  c?n  t>e  :'.  As  :r.e  Gulf  Stream  strikes  on 

this  coast,  there  irr  r  i-  .  .ittTe^ting  einbryos  found  in 
the  water.  Tbe  J  "  j  ■•  a  two  storied  house  made  !•> 
scr*-c  as  a  iabc>ri:.  ri.  a^d  it  is  p'jcetl  within  a  few  feet  of 
hi^h-waser  mart  Tbe  A^catioc  is  a  low  s.wdy  short  m  a 
ratherwaim  cl:nu:e.  bet  this  is  neccss.iry  on  th.it  co.isi 
where  liothtng  ^se  is  f-v^nd.  For  collecting  purposes.  :v 
steam-Uottch  and  sa-l-boM  ut  ased.  It  i»  nadct  ibt 
d:rei~:  -^n  of  Prnf  W.  VL  Brrv^Vs,  who  has  done  dhkIi 
towards  mak  -  i;  .t  wKa:  i:  no«  ;s. 

.MMch  further  r.'  r:!i.  at  .Ne  vport,  Khinie  Island.  i» 
a"c:h?r  '.u\^^T■^^.c■T^  of  a  «o:iic ■» iiat  different  charncter.  Ir 
:s  vir.iier  the  charge  of  Prof  Alexander  Ajjassii.  who, 
a  few  assistants  and  so-nie  advanced  students  from  fl.ir 
v.ird  Co:;c^c.  cames  00  his  mvestigati  'ns  on  the  sc:- 
ihore.  Dr.  F.  \\  ..her  Fewkcs  and  C.  O  W  hitman  study 
n^ularly  at  this  lab*i»tofy.  Because  of  its  pnraie 
character  it  should  rather  be  classed  wtdi  the  Canncr 
private  laWr.uones  wh;ch  investii^aturs  were  accuSKMSCd 
to  establish  at  -^inie  favourite  place  on  the  sea-ihore tilB 
with  the  general  laboratories  for  students,  though  •> 
certain  limited  number  are  adtuilieil  each  suianicr.  T'ac 
ad\  antages  fov  stodjr  are  limited,  and  the  localitr  iitbet 

poor. 

In  the  southern  part  of  .Massachusetts,  at  a  place  called 
Wood's  HoUt  the  chief  marine  station  uf  the  I'nitM 
States  is  stationed.  This  is  the  Laboratory  of  the  V  niwd 
States  Fish  Commission.    Since  1871  the  FisH  Cimmrf' 

sion  has  each  year  been  located  at  some  point  00  tl* 

\"t  Enj;land  coa>t,  im  cs:i);atinj:;  pnnc:p.'"l>  the  spec'fif 
i.I..vr,ictcrs  of  the  marine  fauna.  I'rof  I;  1  nJ.  the  Com- 
missioncr,  has  had  the  direction  i  •!  r  '  1  -  on  sin' « 
it  was  first  originated,  and  with  the  .iss  si.ifKe  of  y.v  h 
eminent  .Xiucrican  naturalists  as  G<M>de.  litan.  \"cn  '1. 
Smith,  and  S.«r  i(.— m  Smith,  the  prCMOUsJy  Lnko"n 
New  England  f.i  ::ki  has  been  thoroughlj'  StwiitJ.  ■'^"'■^ 
certain  parts  of  the  North  Atlantic  deep  sea  carefully 
studied.  For  many  years  all  the  work  has  been  done  by 
specialists  emplov  ed  by  Goveinment,  in  a  {.sntly  adapted 
I  laboratory  ;  but  now  a  new  buildini;  is  be  •> c  erected  for 
the  express  purpose  of  •'Crv  ing  as  a  l.iS  '•.ii  'rv.  an*  ! 
will  lie  fitted  up  with  all  the  nH»dem  c-i\eatenfe>  t'-t 
zoological  and  nucrosc<^]iical  stud\-  He.:  .;  --.jjij-Ttrti  I'v 
an  ample  Government  fund,  tt  as  cxp«<.  i.'ti  V-'t  then-  "  'I 
be  a  good  library  connected  with  it,  and  .»e  know  il  i: 
there  w  ill  be  a  SuppI}-  of  laige aquaria,  and  thai  aii  noce:^ 
sary  chetnicals  wiu  be  supplied.  Id  addition  to  the  ublcs 
for  r^ular //wi»/(>r/<-i,  there  will  be  rrx^m  f  -  *  tiniitfJ 
number  of  students  fmrn  some  c»f  the  l-ir>;er  :  .!',c^es, 
will  thus  be  .  ^(  rrd  the  finc-t  adv  .^n:.x.;t  >  i- r  :•»<  l^.;'CJll 
study  to  be  found  in  America  For  i.><  .>;  tl  r  I.itxiritofV 
tlu  rc  is  a  steam  launch,  and  rna:-.\  '-..ill  b.M',^.  «hiV  < 
two  steamers  .^//'.//rr^.v<  and  /  .•■'*  .*.  ::.  c  .uc  i  in-t.i.'';'' 
bringing  in  material  from  the  deep  sc.i  and  -  ufjce  oi  •^f 
ocean.  Wood's  Hull  is  c^celitn'Jy  ad.ipted  '"J  the  ^lui- 
poscs  of  a  summer  laboraton .  Ix-th  becjiuie  0/  ci  naie 
and  v.-irieiy  and  abundance  of  aaitnaJ  Ibnns.  The  «'tilt 
already  done  from  the  old  hbora:or>  is  of  noHd-w^lc 
renown. 

This  ends  the  list  of  tliosc  I.«f  <>r,-j:  .'-or  intended  -'  '  'y 
for  advanced  students.  Of  the  .-  /icr  cl.iss.  the  Sunmu: 
:.-:rtitute  at  Cottage  City.  ^I.1^s.,  evan'-pie     Tr  - 

X  summer  educational  iii>tULn.i     v  v  ei       -  u  idc  \  .ti  n  : 
L<  subfects,  and  intended  fiv  icacr  c-^  »;  o  i-e  wili.nj,  •■ 
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iifnd  !hf  I  *i miners  in  ijuitt  study.  Courses  of  lectures 
ut  .;iveu  III  \jnou5  subjects,  one  of  whicli  is  natural 
itiitnq.and  the  jiiudents  can,  >f  the)'  choose,  supplement 
ikii  i«aw  b)-  labi>rHi.it y  study.  It  »  exceedingly  ele- 
woun,  ami  none  Ini  bc;,'inners  attend. 

Of  a'siniilur  cherdcter,  but  of  more  importance,  was 
M;mmcr  iichool  of  N'.itural  Histor)-  at  Salem,  Mass., 
..civ:  til!  (lirrction  of  I'riif.  E.  S.  Morse.  The  principle 
;Liin  ,»hicti  iliii  ^(  li' •>!  started  was  wrong.  The  origin- 
aT-  MCH'.vil  to  h,t\c  tlic  idea  lhat  courses  of  lectures 
»■  ft  tiH-riti.i!  Ill  the  success  of  the  school.  Such  lec- 
-wi,  il  dcjiteied  by  men  of  reputation,  were  costly,  and 
>>imt  the  expenses  of  the  school  a  lai;^  attendance  was 
ifc(4»nr.  But  in  Amef  ica  tlic  sciences  are  not  studied 
sufficient  namber  of  people  to  supply  such  a  school, 
;«iiiagitt a  limited  branch  of  science,witb  enough  students 
vde6a\rthecosc  of  lerttires  ;  and  few  students  can  afford 


■1. 


l  it  the  Salem  St  Ii(">! 
jtd  ii>  ilc]icn(l  ciitircl)  uutsnlc    i  d  for  its  touUMu- 

..  :c.  .t:td  thii  being  withdraw  ti,  the  -i  Imul  ;v  is  obliged 
'  jr^ik  up  a  few  years  ago.    It  is,  indeed,  unfortunate 
It  «as  ublik;ed  to  do  this,  because  it  was  filling  an 
liXfCif)!  pi. see    in  American   scientific  education  by 
f^iiojfing  an  interest  in  l<.-achers  of  the  public  schools 
teihb  bnncb  of  study,  and  thus  raising  the  standard  of 
sMHific  teachinis  in  the  lower  schools.  If  a  reeular  fund 
li:  I*  plactd  ill  the  dispos.il  of  some  body  of  scientific 
-ft  fi'T  the  purpose  of  };ivmj;  instruction  to  teachers  in 
!ir4»'jy.  It  would  be  an  iKipuiLnv.  tlim>;  ;  l>ut  unless  such 
"ttSa:  support  be  caublisticd,  other  less  expensive  means 
nitnjctton  in  natural  history  for  beginners  must  be 

-otiA  to. 

.\l  AoniMju;uii  there  is  another  laboratory,  under  the 
inaim  of  Frof.  Alpheus  Hyatt,  which  has  an  entirely 
dneicBt  plan  for  teaching  beginners.    At  this  laboratory 

^  beginners  ;ind  advanced  students  arc  allowed  to 
i:i>i>n  paying  a  merely  noniinal  sum.    No  special 
i"ruct:i>n  i~  i  iw  n,  but  there  i-  m  in-tructor,  Prof.  J.  H. 

Vifck.  wiu<  helps  the  beginiicr  m  .T  hard  places  in 
■  iKdifs.  The  student  is  given  s<jmc  animal  to  niake  a 
■■.dv  .:>f.  and  he  is  advised  to  csainine  it  critically,  dissect 
;  uiJ  tn^^kc  drawings  of  the  j>arts.  all  without  the  aid  of 
tmA;  and  then,  havine  found  out  all  he  can  without 
<j^lie  isgiren  some  book  to  verify  his  obsen  ations.  In 
^\  *sv  the  student  goes  through  all  the  imjjort.ini 
Jt^^  nianne  invertebrate  animals,  often  learning  for 
i-tirMtmic  that  iiu  (  .m  il  iIU  stc  tlili.--  for  himself 
' 'iioiii  the  aid  of  lu»«tkb.  1  lu-  powers  ot  uhservation 
i-'c bronght  into  play,  and  ilic  lusi  fuunfiatio!!  '>(  .i  sd"- 
'>^fJ  stodentof  Nature  are  thus  laid.  How  iiiuth  prac- 
'  ■•i  benefit  this  inelSodof  instruction  will  have  in  making 
»<»m1  lorestigators  cannot  be  told  at  present,  because 
i^Blchool  has  been  in  operation  for  such  a  short  time. 
ntinoBRt  of  knowledge  possessed  by  the  students  at 
*t  aid  of  the  summer,  compared  with  that  with  which 
Jtarted,  is  ccrninly  tn<  .»uraging.  That  this  is  the 
^"iT«f  method  of  tci'  Inii:^  tucural  history  has  been  satis- 
■I'l-  ni  lirnionstratcd  tn  iliDsf  ir.  (  h  irge  by  the  results, 
■"•th  re.es  arc  admitted,  and  preference  is  given  to  those 
'•''are  going  to  m.ike  use  of  the  facts  which  they  learn, 
'^'iKi  in  teaching  or  in  special  investigation.    The  build- 

IS  3  pl.uti  one-story-and-a-half  house,  situated  at  the 
'ijutr'i  edge.  It  is  well  lighted  and  firm,  and  aquaria  on 
«d»  table  are  fiiratshed  with  water  from  a  tank  filled  by 
**ij«lmill  For  collecting  purposes  there  are  common 
and  Prc»f.  Hyatt  has  a  schooner  yacht,  in  which  he 
'f^ilendy  takes  (i.trlK  s  trn:ii  t!i<-  it.itiit)  upon  clrtdging 
'•{editions,  h  ifltcii  vv.ia  ilic  .ivtf.i>;c  iimnhtr  uf  students 
'■^<  *uTniner,  and  they  came  from  all  p  iris  of  the  country, 
"^'niC  mo«ly  teachers  in  small  colleges  and  schools,  and 
-ft*  medical  Mudents  and  special  rovestigators.  In  its 
^^«ni4m  it  was  intended  for  beginners,  but  advanced 


not  c  tablishcd  on  a  firm  nii>iie\  b.isis,  depending  each 
year  upon  a  grant  of  iimnc)'  from  the  Woman's  Edu- 
cational Society  of  Boston,  which  each  year,  so  far,  has 
generously  given  the  funds  for  its  maintenance.  Neither 
the  director  nor  the  instructor  receive  salaries  for  their 
work,  but  furnish  their  summers  free  to  the  cause.  For 
the  pui  piose  of  making  collections  there  is  no  better  place 
on  the  eastern  coast  of  the  I'nited  St.ites,  w  ith  the  excep- 
tion, perhaps,  of  Eastport,  Maine.  The  \  ariety  of  animals 
is  immense,  and  their  abuiuiance  is  also  great,  every  con- 
dition necessary  to  an  extensive  fauna  being  (iresent. 

The  last  laboratory  which  we  shall  notice  is  the  one 
which  has  long  since  passed  out  of  ac;i\ i  cxtsteiice,  in  fact 
which  died  with  its  founder,  the  elder  Vgassiz.  it  was  an 
immense  building  of  wood  on  the  island  of  Penikese,  in 
Massachusetts,  the  outermost  of  the  chain  known  as  the 
Elizabeth  Islands.  Tlie  location  was  poorly  chosen,  for 
the  fauna  in  the  vicinity  is  twor,  .ml  tlicre  was  no 
I  regular  communication  with  the  niaiul.i'.u!,  which  was 
twenty  miles  distant.  .At  one  time  during  its  -  i  K  t  exist- 
ence it  had  a  very  large  attendance,  beginner?,  p.uiicu- 
htrly  being  attracted  by  the  n.^meof  the  cniinent  director. 
Lectures  were  given  and  lalx>ratory  practice  \.as  allowed 
each  student.  At  this  school  s  ich  inc-n  as  Kewkes, 
Faxon,  Brooks,  Whitman,  and  Alexander  Agassiz,  who 
have  since  become  eminent  in  American  science,  received 
some  of  their  tirst  instruction  in  natural  history.  The 
death  of  Agassiz  ended  the  institution,  which  if  it  could 
hiM-  h<  ( 11  k<  ]>[  ti|i  MP.ikrhib  direction  vvoiild  n->  iIduIjI 
have  c4ualie<l  if  not  excelled  any  similar  institutiua  ui 
the  world.  It  is  doubtful  if  even  under  .\gassiz"s  direction 
this  still  <  n  !r.u5  school  could  have  been  carried  on,  for  we 
undersi.iiul  that  die  money  basis  was  very  insecure,  and 
certainly  the  expenses  were  very  heavy,  and  the  tuition 
charges  light.  RALPH  S.  TaRR 

OA'  A  NJ:n'  METHOD  FOK  THE  TEACHING 
or  SC/E\CE  h\  FUJiLlL  ELEMENTARY 
SCHOOLS ' 

'run  desirability  of  imparting  to  cJiildren  some  know- 
*■     ledge  of  the  principles  of  science  is  now  so  gene- 


rallv  i^i  ced  upon  that  this  paper  will  be  devoted  not  tO 
the  argument  that  science-teaching  is  necessary,  but  to  a 
desc.iptio"  ofii  method  by  which  it  may  be  iocoessfuUy 

and  ilioioiighly  carried  out. 

In  the  "Code"  under  which  the  system  of  Govern- 
ment education  is  carried  on  in  this  country,  science  is 
mentioned  under  two  heads  : 

(I)  As  a  "class-subject"  opiionai)  which  may  be 
taught  to  any  or  all  of  the  seven  *'  Standards'  under 
which  the  children  are  dashed,  and 

(21  .-Vs  a  "b|)ccific  subject  '  (also  optional)  which  may 
only  be  take  r.  1.;.  the  children  in  Standards  V.,  VI.,  and 
VTl.    The -^pci-ihc  subjects  named  are  - 

'  7.  Hot.iny. 

'  i.  rntitipl  s  of  Agriculture. 

9.  Chcnustry. 

to.  hound,  Ughli  and  Heat. 

III.  Magnetism  and  Elect  licit  y. 

1  7.  1  lomctir  I'conomy  ( oV/  Is). 

more  than  tw»>)  of  these 


1.  Algebra. 

2.  Euclid  and  Mensuratioo. 

3.  Mechaaiei. 

4.  Latin. 

5.  French. 

6.  .\ni:r:'.!  !'^v-.!'i1i<!;y. 

but 


Either  one  or  two 


not 


siK-cific  subjects  may  be  taken  by  a  child.  The  ci>ursc  in 
each  subject  is  divided  into  three  parts,  so  that  a  child 
must  remain  at  school  for  three  years  in  order  (O  com- 
plete the  studv  of  any  one  subject. 

The  grants  paid  are  at  the  rate  of  u  for  a  "fidr^or 
2J.  for  a  "  giHjd  "  pass  in  class-subjecis,  and  v*pwp*«« 
in  the  specitlc  subjects. 

1  By  \V.    Un)Til<r   H.ltri-Jii,  F<.S, 


(icin-c  IVni  i»«ra«ur  for  lh«  BlT. 
mingU-n  School  Bjard.    t  he  ti«*ur  i*M\w».  of  il4i.  ajikfc.  •?»**•*,* 

*onCM*  are  welcomed  and  given  the  best  tables  The  1  H^^^h  E;hMt.aii  to  J»lr  ^  «n4  u  iSu<  nprinicd  i^«m»o  «f  ih^ 
Ml  imfonunate  thing  about  this  laboratory  is  that  it  is  J  Encutivc  Comdi.  ' 
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Itt  l»r  «iit"r*«fiil  in  »  p-iWir  c!i'Tn»*nrar.-  irhool  aay 
<i  linnc  fif  in>i(rii'"f ion  nvt-it  ha-ied  ipnn  'he  cnnii  -.ons 
»»f  the  (  'Mir.  To  thf  -.<*  rrind>..in>.  as  die^'  no'«r  aand. 
the  followinti  r  rrpiiiiis  m.<y  <v  '^lOKl  ■  — 

and  acicnr.e  as  a  'In  >-sis;<>rf:t.  Iifj  .tiav  -.aice  «.'»<r-.  biit 
he  rannot  r»kti  '•fr.t.  As  1  nut  -.e  •axe*  fer^raphy.  Ir 
IS  to  h«  hoppfl  -h.if  n  -.hr  fur  :r~ -  -estrrcni-.n  ajay  be 
removed,  imt -h^:  »  -i.noie  •  •■:r^  >i  »'iicr:  es^.:ni  on 
plants,  inimak.  THT:t.iirT  :r»«,  x:.  r-::.:n  vm-.-.n  riin;  the 
requirements  n  •^-.tr.-:^  la  1  "»:fl  le  f  ■  ts. 

rtr  it4tiii:ti>n  to  *.:t>'«e  trs->'.s  i*:  ^^-'i-aan;-  ^h:':a  are 
really  :n<ti>n»^r.i^.'<e. 

"Hie  -£ir»?r  -eur*  •  •        r.  1  -tje-^-ic  fuj-e-n  .s  :oo 
!omf.  now  -h.i:  Tie  --.Ii;  :       •:     le-.^"  n:e  in~l  t 

enter*  "he  7  rtn  -^::ir:  -.on:.    7  ."e  3i«  n"  'je 

and  ^rs  •  "  r  r:.t:ni:i»c .  n  iurnj  '  "  *  Jl  tae 
Birmin.;r_i::i  1  iim  •  *.  «o  t:-  n  rtanion  V  :-">a. 
children,  n  -i-.T."..:^.  "..  .-i    r  ^•zr.'-.sn."".. 

rrat-.r.i  Jici  ne  ".^.T-  nr  •i«*T-:ra  f\j;:si.ir:  jj;!i:r:a. 
nrr  -mu  -not  tr-."  ir:  -iiv  -r--r:s  c  i?r.:a  ^rtiniiori 
cnuuren   't    ■"  i  u* :    :"  t.;o  -roiMca  zie  F  n  j 

:jtan\Liru  n  I:  ~  »  j^trer  i* -^:uoe 

Siicn  -W-''^:      •       '••  1  .-»ur!«.  ir-r  Jil-'w 


««.  ..•  -  • 


H  •  .K.s.  SSI  vN ».        -'".'^  »\--vii  V  ?i.vr<tni:. 

..  :t.s>:<v  »■  ».••  ..««••«<  v»  «s-  •«n..-v-        .fvi  occtr-vity 

,.,  .>  's-  "^'^v       »••  •»••»'  ph>>i<'i>'^y 

U.,        ,     I  I  »  wKssN  •  .i.>;"v  >ittunr  tor 

t..M  ..        *•.«.  »  i\       <-'.'v  »»  I  'v  «>.  •»!  »0»  >iiit.ible 

l.i  i!.,  >».*»  •..«»N>..'»  sti-J.i'»l  >vSvK.;.  lanK  o|<«-n«xl  by 
tU,  Itiiiifo  ;Im'h  s,;i.s.:  ImmuI.  .'^viv  ihum  CMvlliiU  wurk- 
.tt,i|«,  im.  .1  111"  wi  N  *.uivnivi'«  K"'shc^  ^''^f.  lathe.  &c.. 

\x»Ks   U.v  .  «  »\h>H>l  I   ha\f  »!ra*n  iip  a 

,>IU»«.i4  »  ^pnnxM^.I'  nv*  •»(sMii»  Mihiivt. ^entitled 
'  I'liii  i|<K  .  .'I  i  iH'N  »"»>l  rt«»|*«  '<'^'» Matri laK" 

tHiiMitoN.   I.'  svii-N^K  »i-\vMiNv.     In  time  past 
il,u,.  III. u.  ij^kl  ,.'.)v>.u.ii,  have  Ihvii  inv«*^l  to  the  intrt> 
•It..       ..I     » I'"'"''*  eU-mciitary  xh.H»ls. 

t  lt%  «  ti'i|i .  II. .11 1  >i»'  .  . 

II  ^'  ,  .•■..,.),<.     lhoi»ulinar\  te.Kners 

,„!|  I..., ..I  u    I».  I .  »«•  «"  •  «h.K.'>.  havv        a-  a  rule,  the 

,..,„|  V.'»!»       •»»  tM.'^'H^'         l"«^<'-**»'  »'''««^'^ 

„Miin«<.'.  ...I  tt'i.h    ».»•  Mi»v.->«'*  »"*'^*« 

„.  l  I  .  ,  »      ■  •     •  •• 

 vk,.i..iM  ^y'";**" 

I     ii«    •♦•U  "'K^'^' 


» 


'  •*  tjme  "  cannot  be  spared  from  the  study  of  the  "  three 
'  R'^."  in  which  they  consider  incessant  mechanical  practice 

to  be  neceuary. 
^  jl  Cost  of  Apparatut.  —  Ta  teach  science  practically  - 
and  it  should  be  so  taught  to  be  of  any  vaKie-a  con- 
siderabie  sum  must  be  spent  in  the  purchase  of  apparatus 
Thus  the  apparatus  required  for  the  three  stages  of 
mechanics  costs  about  75/.,  and  fur  dnmestic  econonn 
^jl..  and  this  is  a  consideniblc  expenditure  for  a  single 
schooL 

The  iTiNF.k.WT  Method  of  .SciF.NCR-TEacHiKa— 
A  method  by  which  the  principal  objections  urged  against 
*c.ence-teaching  in  elementary  schools  may  be  overcome 
was  su.:iested  a  few  years  ago  by  Col.  Donnelly  and 
Pr-Dt  HuxJcy.  and  it  is  not  the  least  of  the  many  services 
which  these  gentlemen  have  rendered  to  science  and  t>i 
educarroo.  This  method  has  been  carrie<l  out  on  a  large 
scale,  and  with  the  most  gratifying  success  by  the  School 
F«  ari*  of  Birmingham  and  Liverpool,  and  the  object  of 
"jiK  rre^er^t  paper  is  to  describe  the  manner  in  nhich  the 
wcri  :-5  doiie  m  the  former  town. 

Tz/e  pr.r  :;pal  features  of  the  itinerant  method  0/ 
5cence-teaching  are  as  follows : — 

I  A  scr-ince  demonstrator  is  appointed,  who  should 
rjicbi-e  a  practical  knowledge  of  school-work  and  power 
r»  r?a  :i  LaTiC  claises  with  a  thorough  acquaintance  »iih 
'ix  rnTThc*  of  science  which  he  is  to  teach. 

z  A  "centre"  is  chosen  in  connection  with  some 
■yAr^cJ.XT  school,  where  a  class-room  may  be  set  apn,  or 
betrer  a  subsidiary  building  erected,  where  apparaluican 
»  kept  and  the  experiments  prepared. 

t  A  hand-cart  must  be  provided  (Fig.  1).  into  which 
the  boxes  containing  the  apparatus  fit,  and  can  so  be 
orveyed  from  the  science-centre  to  schnol  after  school 
'?v  a  sjn>rg  youth.  In  this  way  one  set  of  apparatus  will 
serv^  for  many  schools.  In  cacli  school  department  there 
m-jrst  he  a  trestle-table,  which  should  be  placed  m 
rn<p.:  of  rhe  class  as  the  time  for  the  sricncc-lessoo  draws 
cear.  The  hand-cart  is  brought  to  the  school,  the  youth 
carries  m  the  boxes,  unpacks  the  apparatus,  and  pUc«  n 
•.:p^>n  the  table.  Then  the  science  demonstrator  walks 
;r.  and  g:xes  the  less  >n.  Afterwards  the  youth  packs  up 
the  artvanitus  in  the  boxes,  replaces  them  in  the  hand- 
:art.  and  tnarches  otTto  the  next  schtM)!. 

a  A  time-table  is  drawn  up  showing  the  exact  time  at 
wh'ch  the  science-lesson  is  given  at  each  school,  and  its 
J  iration  r'ory-tive  minutes  will  be  found  sun.iWe).  A 
*\'i.«bus  of  each  year's  course  of  lessons  must  also  he 
f>repared  1  which  should  be  distributed  to  the  clai»- 
teachers  and  children),  so  that  the  subject  may  be  gone 
thrc»ugh  in  a  systematic  way.  .-Vs  a  rule  it  will  be  fo«»d 
pi^s.^ible  for  each  science  demonstrator  to  give  four  lessen* 
per  day,  or  twenty  per  week. 

Fach  class  should  receive  a  lesson  from  the  demoo- 
strator  at  least  once  a  fortnight.  At  each  science-lesson 
the  ordinary  teacher  of  the  class  is  present,  and  takes  full 
rotes  of  the  matter  given.  During  the  intervening  week 
the  class-teacher  tfnipitulalfs  the  science  lesson,  p'lni; 
such  additional  or  new  illustrations  as  he  or  she  may  be  able 
to  provide.  The  children  then  either  wntc  a  jc'f*"*' 
count  of  the  lesson  or  answer  three  or  four  qucslion» upon 
it,  and  the  papers  worked  arc  submitted  to  the  scieoce 
demonstrator  when  he  next  visits  the  class. 

It  is  plain  that  the  itinerant  system  fairly  met** 
objections  w  hich  have  been  urged  against  the  introdoctwo 
of  science-teaching  on  the  grounds  of  want  of  qualicw 
teachers,  want  of  time,  and  cost  of  apparatus  It 
secures  systematic  and  continuous  teaching  throoglxnit 
the  schiHil  year.  The  teaching  is  practical,  and  "f* 
or  law  is  demonstrated  ex|>erimentally.  Wherever  epjl 
or  ten  schools  are  within  a  reasonable  distance^  of  each 
i>thcr,  this  plan  may  be  carried  into  effect.  Voluntary 
schi>ols  may  combine  w  ith  Board  schools  (as  is  dooe  u> 
Liverpool)  to  secure  the  services  of  a  science  drmonstra- 
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tor,nr:inalI  towns  near  to  one  another  (as  in  Lancashire 
LI  J  V  ikshire,  or  in  the  Blade  Countty),  may  onite  for 

saint  end. 

APPLIt,\T10N-  OF  THK  ITINERANT  S\  s  i  KM  oF  SciENXE- 

TucHiJr;  i\  Birmingham.— It  was  in  June  1880  that 
Iftctntdiny  present  appointment  from  the  Birmingham 
khool  Hand.  Since  that  time  the  work  in  which  I  have 
■jcen  engaged  has  received  the  unanimous  approval  of 
iht  Uoard.  but  I  oufht  opectaUy  to  adknowleiiee  the 
cacooragenicnt  received  from  tlie  Chainnan — Mr.  George 
Diion— and  from  Dr.  Cros>kcy,  .ir.d  the  v.ihi.ible 
idrice  given  bv  the  able  aiui  txjjct  iciu  cd  Clerk 
to  the  fi.i.ird  Mr.  I.  B.  Davis. 
Tlirre  assi^t.mts  have  been  appointed,  with  a 
uBwr  labofalory  assistant,  and  two  youths  who 
Kiel;  the  two  h.ind-carts  which  we  now  employ. 
Tk  regular  science  staff  that  includes  seven 
adiiidittla,  wkose  salaries  amount  to  yco/.  jper 
unm.  In  connection  with  the  new  fdmidd 
MKtt  School  an  admirable  laboratory  has  been 
tncttd,  ai  a  cost  (with  fittings)  of  1450/.,  in- 
kling a  lecture  theatre  to  seat  eighty,  a  chemi- 
"J  iibonttoiA  and  store  room,  and  a  demon- 
W.or's  room  F:g-  21  About  400/.  hu  been 
'^peided  111  the  pnri  hriHC  of  apparatus. 

rDcTf  arc  now  tli:rty  schools  under  the  Bir- 
sa^m  School  Board,  attended  by  nearly  40,000 
QwcnL 

Is  CMh  of  the  thirty  boys'  departments  Me- 
(kaicsis  taken  as  a  specific  subject  by  ever>'  boy 
atbsFifthand  higher  Standards  ;  six  depart- 
WBtS  tike  magnetism  and  electriuty  a*  a  second 
T^ii^ic  subject. 

.'afach  of  the  thirty  girls'  departments  Domes- 
Economy  IS   taken  a--  a  specific  subject  by 
^  girl  in  the  Fifth  and  higher  Standards; 

departments  uke  animal  physiology  as  a 
toMid  specific  subject 

At  (be  re()uest  of  the  teadwrs  n  few  Fourth 
Avteid  children  of  exee|>tional  alMlity  are  al- 
to  attend  the  science-lessons,  since  it  is 

not  merely  to  do  them  good  mentally  but 
■•■"indiKe  them  to  remain  longer  at  school. 

Tbt  total  niitnl>er  of  children  now  receiving 
^'^(nKtian  in  science  in  the  Birmingham  Board 
"hnbii^ in  toond  numbers: — 

Vcdwnici    2400  boy% 

Magnetism  and  Eleclricity  ...     1/00  „ 

DancMic  Fxonomy    1800  girls 

Animal  Physiology    ICO 

Id  'ie  fr.iming  of  the  sylbibttses  a  wide  inter- 
^tntitjo  has  been  given  to  these  subjects  ;  thus 
■fe  the  head  of  domestic  economy  as  much 
'^^XKntary  chemistry  and  physiology  are  taught 
'^^*iU  enable  an  intelligent  girl  to  comprehend 
iWhmiliariacts  of  home  life. 

At  a  nle  two  science- teachers  and  two  youths 
.^'«ith  each  hand-cart,  so  that  the  lessons  (o 
and  girls  go  on  sinnihanctmsly  m  each 
'tml  By  this  plan  each  hand  cart  ran  \isit 
'  ir  Kbools  (eight  departments)  daily,  while  with 
o'>?le  teacher  bnly  two  schools  (four  depart- 
'*'>'>  could  be  visited. 

san^c  lesson  is  given  to  dass  after dass throughout 
oedt.  It  is  pvevioosty  very  carefuUy  prepared  1^  the 
'^jaee-dcmonstrator,  is  written  out  in  ftill  by  him,  and  the 
**fenn>cnts  arc  tried  over  and  the  apiiaratiis  parked  on 
*norday  morning,  so  that  evcruhinj;  is  re.idy  for  the 
''^  Moridriy  uiornin.,' 
hi  wch  science  subject  there  is  but  one  slaf^e  taught  in 
<sch  vliool.    Children  entering  on  the  subject  join  in  at 
^cdtid  or  third  stage,  as  the  case  may  be,  so  that  all 
« 'hildren  in  any  one  department  form  one  class,  work- 
H  at  the  same  stage  of  the  same  subject.   This  plan 


simplifies  the  work  wonderfully,  and  it  is  found  in  practice 

that  the  scienre  subjects  taken  may  be  as  conveniently 
commenred  .1;  any  one  of  the  three  stages  into  which 
each  is  divickd  in  the  Code  as  at  any  other.     E  irh  stage* 
stands  quite  by  itself,  and  each  may  be  considered  in 
turn  as  forming  an  introduction  to  the  other  two. 

Resui.tsofthf.  Sciknce-Teachincin  Birmingham. 
—The  visits  of  the  science  demonstrator  have  been  wel- 
comed both  by  the  teachers  and  children  of  the  Board 
sdxMils.  The  teachers  have  earnestly  co-operatei  in  die 


Fw. «. 

work,  and  much  of  its  success  is  due  to  their  eflforts.  With 
the  children,  the  science-lessons  have  proved  extremely 
popular.   There  is  invariably  a  good  attendance  on  the 

day  of  the  science-lesson.  Amonj;  the  Ijoy;.  the  half- 
timers  then  muster  strongly,  often  getting'  leave  to  come  in 
for  that  lesson  only,  and  sitting  with  b.ire  arms  and  rollcd- 
up  aprons,  just  as  they  have  run  from  their  work.  In  the 
same  way  big  gills,  who  cannot  escape  from  tyrannical 
babies,  beg  leave  to  bring  their  charges  into  the  class- 
room ;  and  I  know  of  many  a  case  where  "  mother 
been  pemiaded  to  change  her  "  washing-day 
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clashed  with  the  day  of  the  dciiioiistrator's  ieasan  m 
domestic  economy.  The  teaching  has  evidently  been 
carried  bonte,  for  an  irate  landlord  visited  one  school  to 
**  know  what  thqr  meant  by  teaching  children  that  his 
houses  were  not  fit  to  live  in!  "the  said  houses  being 
built  "back  to  back,"  a  practice  the  evils  of  which  are 
pointed  out  in  one  of  our  domestic  economy  lessons.  The 
large  number  of  papers,  essays,  mechanical  drawings, 
modcl>  of  apparatus,  &c  ,  exhibited  by  tin-  Uirmingham 
School  Board  at  the  Health  Exhibition  uill  gise  some 
idea  of  the  results  of  tlic  work  and  of  the  eager  manner  in 
which  it  has  been  taken  up  by  the  children.  .Su  far  from 
the  scicnce-Itssusis  ha\  ing  interfered  (by  taking  up  time 
which  would  othcrwi^  have  been  spent  on  the  three  K's; 
with  the  ordinary  school  work,  the  unanimous  testimony 
of  the  teachers  is  tliat  the  increased  intelligence  of  the 
children  enables  them  to  do  their  Standard  work  more 
easily.  The  idea  has  been  civ  prevalent  that  by  in 
ce^sant  mechanical  practice  exct  ll-  rice  in  the  ihrp«»  R's" 
can  be  sccun:*!  ;  l>at  the  fact  is  th-u  ;l^l!•>^  ;1h.- iii;rlli.;( ni  t' 
be  cultivated,  no  subject  can  be  properly  learnt.  Irue 
education  is  culture  of  the  mind,  and  mechanical  acquire- 
ments have  nothing  in  common  with  culture. 

Applying  to  the  matter  the  practical  test  of  the  Govern- 
ment examinations  by  Her  Majesty's  inspector^  the 
results  come  out  in  a  very  satisfactory  way. 

Pcrcrnt.iiir  of 
iHU9«s  la  th« 
tlHW  K% 
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Another  pleasing  fact  is  the  much  larger  number  of 
children  now  found  in  the  upper  Standards.  In  1879 
(the  year  before  the  introduction  of  science-teaching)  the 
percentage  of  children  examined  in  Standards  TV.  to 
vl  I.  was  onl)r  19-5 ;  it  is  miw  337. 

The  following  extracts  from  the  published  reports  of 
the  Birmingham  School  Hoar  I  i)r(>'. e  ch.it,  ia  the  e>tima- 
lioii  of  those  be>t  al)Ie  to  judge,  the  tea- IiIhl;  nf  -t  icncc 
has  proM-'!  .1  ^11'  I  <--^ 

tSSa — "All  iiiipurt.nu  addition  to  the  work  of  the 
KoarJ  schools  has  been  the  introduction  of  experimental 
lessons  in  elementary  science.  A  science  demonstrator 
has  been  appointed,  and  has  now  comntenced  work." 

1881.— "in  June  i83i  the  Board  decided  to  appoint  an 
assistant  science  demonstrator.  The  lessons  in  ele- 
mentary science  had  proxcd  so  successful  and  attractive, 
that  it  was  felt  10  be  unfair  that  »uch  advantages  should 
be  denied  tio  some  schools  while  they  were  afforded  to 
others." 

"  These  scientc  lcssons  arc  fully  answering  our  expecta- 
tions ;  the  children  arc  very  attentive  and  much  interested 
in  the  work  ;  an<l,  in  addition  to  the  useful  knowledge  ihe.\' 
gain,  tbcir  general  intelligence  is  being  developed." 

1883.—"  The  succc;is  of  the  scienee-teadiing  has  been 
strongly  marked,  both  by  the  papers  worked  by  the  can- 
didates for  the  science  scholarships,  and  by  the  greater 
dexelopincnt  of  intelligence  shown  in  regard  to  other 
subjects," 

"As  (Ikj  ;c.ii  hing  of  scieiicc  in  Hoard  sch'tols  has  now 
become  exceedingly  popular,  and  many  of  the  children 
have  made  considerable  progress,  six  scholarships  of 
10/.  each  have  been  founde<i  in  connection  with  the 
Science  and  .\x\  l)epartment." 

"  Upwards  of  one  thousand  boys  are  now  receiving 
•dmirable  lessons  in  elementary  science  in  the  Board 

*  Srjemrt  cWltiLfrwl ratnr  .ijj«-.iiitcj  June  l:.fk». 

»  MaadaUa  Co«t«  lotroduopl,  by        h  Liumtun  <in  wh'th  i4-,s  v-->  '^- 
^<t<4'nn Iftar)  wj»  rem «d  from  lift  of  ^reciik  miSjcci.  tl>r 
ginuMr^iwt  ant*  wuii<  Cud*  bung  higher, i!wm  wa<  ■      it  iir<>^  m  die 


?»clux>li>,  and  the  iet.ali  of  this  teaching  is  little  itti  ihin 
man-ellous." 

1S33.— "The  teaching  of  elementary  scienc  in  the 
Hoard  schools  has  de\-eloped  considcrabi)  ^mvtt  tint 
year,  the  scholars  taking  great  interest  in  i,  nd  tfe« 
results  shown  by  the  examhutions  behtg  sudi  ntoprert 

that  the  knowledge  imparted  has  been  lar^cK  (rinnrri 

"  Two  great  steps  in  advance  have  been  n  aJt  \i\  the 
pres'-ni  II  lard.  One  is  the  t  st,ilili-':ir:i«n:  df  K-.m.-r 
classes.     The  remarkable  success  which  iias  illendeti 

these  classes  has  been  frequently  alluded  to.  sad  i> 
generally  known." 

Science  Schthrshifis.—TwtHvt  science  scnoUnhipi  of 
10/.  per  annum  have  now  been  established  io  eoRDCCtitir. 
with  the  Science  and  Art  Department  The  boyi  wb>» 
obt.iin  these  scholarship-,  together  with  an  e(|iul  n.imh' 
selected  as  showing  special  aptitude  for  scierxf,  ' 
cacl'  I'rif!  ly  :iftr-rn'iMa  at  the  science  laboraiKP,  .r,  'If 
stud)  ol  analytical  chemistry.  .All  thy-^e  hither;', 
amined  have  passed  (and  a  large  number  in  thf  firu 
class)  .It  the  May  examinations  of  the  Dep.irtinrni 

There  arc  also  two  v.-Uuablc  science  sch  >br.liip^ 
which  bo\  s  may  pass  from  the  Board  schools  to  K  ; 
E<lward's  (dammar  School,  and  thence  to  the 
Science  College,  their  parents  meanwhile  ttcciving  alli>*" 
ances  of  15/.  and  25/.  per  annum  for  their  tuppoit.  Tbe< 
scholarships  are  very  keenly  competed  for,  the  BtO«l 
number  of  boys  examined  being  over  200.  The  ejiamKlcr. 
Prof.  Povniing,  M.A.,  of  Mason  Cotkge,  reports  t» 
follows  :  - 

18S2,— "  Hardly  any  of  the  (picstions  in  my  paper  ! 
have  been  answered  vvithout  indei>cndent  th"'u;:hf  yf:  [i!^ 
part  of  the  candidates,  and  I  had  but  very  kn  Anvv^r" 
showing  a  wSmi  of  such  thought.  The  bop  shi^eil 
they  had  seen  and  understood  the  experiments 
described,  that  the}'  had  been  taught  to  reason  for  um- 
selves  upon  them,  and  that  they  were  not  mcielf  ^-H 
forms  of  words  which  they  had  leamt,  witbcmt  atlKfci",; 
physical  ideas  to  them," 

iSS3.— "The  paper  wurke  1    li\   -he  boy  wtto  'ti  :* 
highest  on  the  list  was  an  excellent  <>nc,  and  ihowtd  l  ' 
siderable  power.    The  next  five  boys  als^i  dcscne  -.pc  .1 
mention  as  having  done  very  good  wor'-c.   I  tiin^  i**' 
genera]  style  of  work  sent  m  was  verj' saiis(.ictorf. 
avcnagc  was  not  SO  high  as  last  venr,  as  the  ihirJ  swr-  ' 
the  subject  was  far  more  diflScult,  and  the  paper  'c(  ■  ' 
also  much  harder,  but  I  think  tint  .j       a>  much  aWi) 
was  shown  on  the  p;irt  of  the  i  .ua!;d.uc*,  and  lh»t  tw 
evidence  of  careful  teaching  was  fpiitc  as  strong  - 
Mr.  Kichard   Tangyc— the  head  of  the  fT^at  tirtii  ■ 
Tangyc  and  Co.— has  taken  a  warm  (jcrson.ti  inicrt»t  i' 
the  work,  and  his  aid  and  countenance  have  been  mi>'> 
valuable.    He  testifies  strongly  to  the  great  iinpfo%ciiifn 
of  his  young  "hands"  since  the  iniroductioo  0/ 
School  Board  system  in  Birmingham. 

Summing  up  the  matter,  the  results  which  we  hope  t< 
obtain  from  this  science-teaching,  and  which  iBd<«dh*v 
already  manifested  themselves,  arc:  — 

(1)  The  general  quickening  of  the  intellectual 
school. 

(2)  The  imparting  of  scientific  knowledge  and  metti  » 
to  children  which  wdl  be  us.-ful  to  them  in  after  life,  i'" 
which  will  cause  many  of  them  to  continue  their  K-tf'  '-'^ 
studies  in  evening  classes.' 

(1)  The  discovery  of  children  of  exceptional 
andtheir  support  by  means  of  scholarships,  . 

(4}  The  in:-tru.viii(ii  .-,f  \\\,.-     li,v)l  teacher*  in 
principles,    Inch  they  may  apply  u.  the  gcncr*!  »f««k^ 
the  scli^  -1 

Evtning  Work  in  Siim(f. — The  work  done  amoo^ 
teachers  by  means  of  cveninig:  sdenee  dasses  in  conne 

the  icicnc«-c«4chlng      caniad  m  b  ihe   '  -•*■•'  * 
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na  *idl  tte  Science  aad  Art  D<-partment  has  been  of  an 
•pirtut  tlumctrr.  The  Rirnungham  School  Hoard 
oifdms  abiiit    -L  tt  .iil  t  f=,  anii  it  now  provides  cduca- 

li)  mnns  i4  ir.'ini!!  ^-  <  lai»ses,  for  about  4!;o  I'thc 
;-;^l-!cac!lCT-  .tii'l  iiti' f_TIitir.i;t  (l  ,issi>*, uU>).     '1  lie  yrrnvlh 

-ick  icicncc  work  in  this  direction  will  appear  from  the 
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!l »  m>  important  to  etcmcntar>'  school  teachers  to 
.  "■►Jl  in  sricncc,  since  il<y  n  rc  ^ulni  inii  of  the  Education 
-r.i-tmfnt)  tho'ic  who  han-  ji.i  -.cd  m  science  have  a 
■^i  r.  number  of  marks  uidL-d  !<i  those  wliichthcy  obtaHi  1 
■  "bfr  subjects  nt  the  <juetn's  Scholarship  and  Cert  1- 
'     Eianiinations,  through  which  ail  tlieie  teachers 
u>(  ssbuquently  to  pass. 

Bcarici^  and  inagneti^;u  Iki^  been  taught  tothe  pupil- 
■i(kn,and  physiography  tx>  the  assistants. 
,  Wbeaenening  science  lectures  are  given,  however,  no 
'  dbal-woric  can  be  done  by  the  (itnuni-tr.itor^  m  tlic 
dmaonof  Ibe  same  d;i>',  as  the  time  is  taken  up  with 
Frrparittofl  of  the  experiments^  &c.,  for  tlie  evening 

lit  Beard   p<»s*csse5  an   excellent   optical  lantern 
'^nn'fd  by  Messrs.  R.  and  G.  Tangle  as  a  token  of 
*«  ijipreciation  of  the  science-teaching  and  with  its 
'-^'intcthe  science  deinoin*trat«»'give«  popular  evening  I 
'rrcr  lectures  in  the  various  adioolS)  taking  subjects 
•dau  wiil  be  Ultely  to  awaken  the  interest  and  increase  I 
^)»dligeiice  of  the  children,  as  "  Wild  Animals  in  the 
"-The  St.ii  lit  .Sky,"  "Two  Days  in  London,"  "'.A 
■i-ifc  10  the  Moon,  (iiC  Occasionally,  on  fine  evenings, 
iilfr  children  arc  shown  the  moon,  planets,  double- 
ir.,  through  a  three-inch  achromatic  telescope 
r-,>nftt;.   These  expositions  lend  to  attract  children  to 
c:.j.,|.  ind  to  improve  the  regularity  of  the  attendance. 
/  '^r  uf  THE  Svsi  KM.— The  followingrough  balance- 
I     for  the  year  1 8S3-S4  shows  the  very  small  cost  at 
;  ^  the  iroric  of  science-teaching  is  carried  on  in 
"■i«Cfcam; — 


t6o  o  o 

150  o  o 

/310  o  o 

750  o  o 

70  o  o 

50  o  o 


d  (lijvcrnmcnt  Grant  on  specific  subjects 
j        (raw  i>dciKe  and  Art  I>epimincitt  

I 

'lantt  ...   

l^'-'rot  on  cost  of  buildings  and  apparatus 
appoiatos  uu)  cgfi  of  materialc 

£&jo  o  o  , 
y<t  CMt  to  the  Bowd    £^fio  per  anaum. 

pcn^^  r.ito  yii-lds  fxKX")/, ,  it  will  be  seen  that  tin 
■  •K  of  this  system,  by  which  more  liian  4000  ctiildrcn, 
••tr.tiutcd  over  sixty  school  departments,  receive  regular 
'■^'i  i:^3ctical  scienoe-lessons,  amouots  to  only  one-tenth 

puiny  in  the  poitod,  Or  to  9/,  lOf.  per  annum  for  ' 
^  Kbool  department.  It  must  be  leoicmbered  also  | 
^  (he  fidl  benefit  of  the  system  has  not  yet  been  rea  ped ,  \ 

jittt  the  grants  will  certainly  ruatmuc  tn  iri<  ri,ise. 
^•tthasonly  been  taken  for  one-half  of  tlic  grant  for 
/Ifciiic  subjects. 

itvi-f^ixiKs.  —  Failing  to  meet  with  works  exactly 
>-'ij|jje  tar  the  wants  of  the  children,  the  science-lessons 
ii^chanici  and  in  domestic  economy  have  been  written 
•yri  I'oJi.  .^nd  arc  now  pubUsbed  by  Messrs.  T.  Nelson 
'■•-  SiBi   Similar  works  on  magnetism  and  electriciiv 
•'■  "Ti  cheminry  arc  nearly  ready  for  issue.   Each  work 
three  small  volumes  oorrespondtng  with  the 


three  years'  course  prescribed  by  the  Code.  These  books 
have  already  been  adopted  by  the  School  Board  for 
London,  tlic  Iri>h  I nicruicdiate  EducatioD  Board,  and 
other  inipoi  t.uit  educational  bodies. 

Sciii  H  ii.  .\Irsi  i;ms.  For  use  in  object  Ics^vi;--,  .\m\  as 
a  constant  source  of  pleasure  and  instruction,  a  Mtiall 
collection  of  typical  objects  stored  in  a  glass-fronted 
cupboard  ought  to  be  placed  in  every  school.  .Such 
cupboards  are  now  being  supplied  to  the  iiir(niri^h;im 
Board  schools^  and  it  has  naturally  iallen  to  the  lot  of  the 
science  demonstrator  and  his  staff  to  assist  in  the 
mounting,  nainiuj.;,  am!  cta-Mrir.uinn  of  the  objects  with 
which  the  cupboards  aic,  .il  little  or  no  expense  to  the 
Board,  to  be  filled. 

CoNCl.l'SloN.-  Since  the  conimencement  of  this  system 
of  practical  instruction  in  science  m  Jiirnnngh mi,  many 
eminent  men  have  visited  the  schools  to  see  ii  in  opera- 
tion, and  they  have  been  unanimous  in  their  approval.  In 
the  "  Instructions  to  Inspectors"  issued  by  the  fdncap 
tion  Department,  the  system  recdves official  saactionaiid 
commendation:—"  You  will  often  find  thtU  these  (specific) 
subjects  are  most  thoroughly  taught  when  a  special 
teacher  is  engaged  by  a  griiup  of  schools  tu  gi^  c  instruc- 
tion in  such  subjects  once  or  twice  a  week,  his  teaching 
Vmng  supplemented  ia  the  intervals  by  the  teachers  m 

the  school." 

The  Commissioners  Ibr  Technical  Education  visited  the 
Icknield  Street  Centre  a  few  months  ago,  heard  science- 
lessons  given,  and  examined  fuUy  into  the  work.  In  their 
valvutble  Report  recently  issuedi  they  say:—"  We  could 
hatdty  ai-erstate  our  appreciation  M  die  vahie  of  the 
plan  (if  gi\in^'  instruction  in  natural  science  by  special 
Uaclicii  .is  I  .irrieil  out  in  the  Hoard  schools  of  Liverpool 
and  Binninghitn,  uliere  the  employ  nient  of  a  well-qualified 
science  dcmooatraioi  insures  tlic  sound  character  of  the 
instruction,  whilst  the  repetition  of  the  lesson  by  the 
schoolmaster  enables  him  to  improve  himself  in  the 
methods  of  sdence-teachins.'' 

Within  the  pesent  year  ue  work  has  been  crowned  by 
the  opening  m  a  Teclmical  School  for  Seventh  Standard 
boys,  situated  in  the  centre  of  the  town,  and  fitted  with 
an  admirable  laboratory  (for  forty  boys),  lecture-theatre, 
workslKi[i  (i,r  fortv ,  with  three  lathes),  room  for  dr.iwing, 
class-rooms  for  the  ordinary  subjects,  and  a  c.ipital 
dining-hall,  &c.  The  building  has  been  atlaptcd,  luted 
(at  a  cost  exceeding  2000/.),  and  presented  rent-free  to 
the  Board  by  Mr.  George  Dixon.  This  school  will  con- 
stitute the  last  link  of  the  chain  of  elementary  education 
supported  by  the  town,  and  who  can  doubt  that  in  it  will 
be  laid  the  foundation  of  many  a  good  work,  both  for  the 
individual  and  the  community. 


NOTES 

Mr,  J.  J.  Thomson  has  l>ccn  tlectt^d  to  fill  the  post  of 
CavcndiiJi  Trofcssor  of  Kxperimeatal  Physics  in  the  Univnsily 
of  Cambridge  la  svocncioii  to  I^rd  KaylcigU.  A  nameroialy 
signed  rrqtiisition  to  Sir  Wn.  ThonHOB  to  become  a  condklatc 

was  declined. 

CAMtikUn.t  was  rn  fete  on  Monday.  Pctcrh  use,  the 
oldest  collegiate  institution  in  the  Univirsiiy,  wa*  celcbratint; 
the  six-hnndredih  anniversaiy  of  its  fouodation.  It  was  sMicd 
at  the  dhmer  that  one-thiid  of  the  present  Fellows  were  Fellows 
of  the  Royal  Society. 

It  is  announce<l  that  the  Intern.itional  S.aiiiiary  Conference, 
which  Signer  Mancini  propose*!  some  time  ago,  « ill  meet  at 
Rome  in  February  or  March.  Later  on  another  Conference, 
also  suggested  by  Signor  Mancini,  wtU  meet  to  consider  the 
possibility  of  suae  agreement  for  the  outoal  tixecHtlon  by  the 
Signatory  Powers  of  legal  judgmenti. 
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Itik.  tM  .■.•1,1,  w,.^iitrr  r<-vi<;w  nf  ihe?iii;nal  Service  prepared, 
«»i><Mii.«.|  li.i  titr  hrti  time  m  the  Augu-it  aamher  (A  Scientf, 
»•>  l.irul.  W.  A.  'jla-vifufl,  has  ct.me  to  b«  a  quarto  of 

t««iii)  ri^Ut  '^"s  charii.    This  is  a  good  grjwth 

li(>m  (he  four  imall  pa^-:-.  and  diree  cluin*  of  the  first  iuue, 
eleven  yean  ago.  Then,  the  headings  were  jtorms,  anti-cyclonic 
areas  icmpcraturc,  precipitotioo,  peculiar  phenomena  and  facts, 
rivers  and  cautiooary  iii^.ils :  ni^w,  all  these  snbjects  arc 
treatc«l  in  much  greater  detail  ;  an.i  amoo^j  the  many  additional 
topics  there  may  be  mentioned  atmospheric  pressure  and  its 
range  (illustrated  by  a  new  style  of  chan),  .\tlantic  storms  and 
ice,  range  of  temperature,  frosts  « itliL>trated  by  a  chart  for 
Ai^ust  9  and  25'',  winds,  Ijcal  >torms,  tomad<:>e5  and  thunder- 
ilcruii,  iun^els,  drought,  two  and  a  h.df  pages  on<hc  <  axth(]uakc 
cf  August  to,  meteors,  and  n  t«  of  State  weather  services  for 
AIal<ani.i,  Nebraska,  Tennessee,  Missouri,  Louisiana,  Ohio,  and 
Georgn.  The  storm-trav:^  for  the  month  are  remarkably 
regular,  and,  with  insigiuticant  exceptions,  all  lie  north  of  the 
Cireat  I.akcs  and  St.  Lavtrence:  no  tropical  cyclones  were  felt 
atoni;  the  sea-coast.  Nine  tornadoes  are  reported,  and  many 
violent  thunilersioims.  Si.'nie  iL>f  the  results  of  the  special  stutlies 
i>f  the  Litter.  undeitV\on  )  \  Mr.  IC.  A.  llxcen  during  the  jost 
^.M!*.'",  t.»kc  U'lui  in  a  l-iief  »uuuuary.  from  which  it  appears 
Uiat  llw  nicAU  vliMauce  anvl  direction  of  the  900  thunderstorm'^ 
ivjK»ue\l  lu  .\ugust,  froiu  tl.e  centre  ot  the  btvad  cyclonic  storms 
in  which  they  ovcuiicvl.  was  515  uulcs,  a  little  west  of  >outh. 
A  lull  account  vl  ihc>e  -tudies  wdl  be  of  much  value  and 
nucioi.  .Mv*»t  ol  the  o!'>er\atK>ns  on  meteors  are  of  small 
value,  and,  at  l-ct,  they  luve  but  an  etymoU>gical  connection 
with  a  we.'»ther-««vicw. 

I  lU.  vomplctuMi  ol  ihc  I. ilk  (.»l»>er\*atory  is  statcil  by  S<ifnct 
now  to  .leiH-ml  ujH'n  the  successlul  makiiii;  of  the  disk  of  glass 
lt«r  the  obieitive  ol  the  large  telescoi»e.  1  he  main  dome  cannot 
W  nude  till  Iho  lvK*l  of  the  Urge  niiutorial  has  been 

deU'iiiiinrNl. 

.\  MKMUfcit  i«f  the  In-auute  of  Fiance  ha*  brought  forwani  a 
heme  lv»r  the  t'Uu.Ution  <4  «  numkvr  K»f  annuities,  of  the  value 
ol  Hvv"  .  aiwl  i».V  .  to  aid  »»  ieniitjc  men  in  the  prosecution 

v«»  eviviiiuciiiai  wviX.  o:Unii>g  lo  suWiiNe  aoa'.  towards  the 
i^MUxt.  vHi  .M  iSv"  w!w««»c  »nj:  »>«  hi*  own  jxvkc:.  If  the  Gv>- 
wiu  s-  i..  w^o  w.".  ^NHX  li»»«  tv»  dtfxisle  i!w  «;>;•:  ca-K«  of 
0.iU:vt>\\;K»  sM  wvt  XKNsXxV .  th.Mi^ht  ft:  to  |u:n.«:*e  ihi> 
«..Ns.u.\  ,Vv  X»>v  .V  i  «  ..V  emtvxiiment 
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I.\  his  discourse  on  re-election  to  the  Presideac)  U  rht  Btu- 
logical  Society  of  Paris,  M.  T.iul  Uert  staieil  that  be  uii  ioicnJeil 
endeavouring  to  summarise  the  work  of  the  .Sucie'.jt  <knii(  tiie 
preceding  five  years  th.ii  he  h.i^l  hcM  the  uffice.  Bvt  be  fcaad  the 
task  So  difBcult  on  account  of  the  miss  of  (acu  preicotcd  ibe 
publications  of  the  Society,  and  the  brevity  of  the  papers  thai 
he  decided  to  abandon  the  idea.  He  pnMniked,  kmcm,  la 
future,  at  the  commencement  of  the  annual  vrt^ioos  lo  vm  up 
rapidly  the  progress  realised  during  the  preceding  ooe.  TV 
scientific  world  will  doubtless  look  forwani  with  interest  lo  iW 
annual  statements  of  the  advance  of  biolo^iial  researvh  thuk 
promised. 

The  Museum  of  the  International  .\sMiciaiiuo  at  DraiseU  bi> 
just  received  .1  large  collection  of  birds  of  all  kimlt.  sent  froai 
Karema  by  I.icut.  Storms  ;  and  also  a  cullecttno  maJe  if  Ml. 
Stanley  during  his  List  visit  to  the  Upper  Congo,  couiMiiif  of 
utensils,  furniture,  musical  instruments,  armt,  &c. 

The  laying  of  the  foundation-stone  of  the  new  Sor*.«jottc 
buildinj;s  will  take  place  in  a  few  ilays,  the  houses  which corcftiJ 
the  site  intendeil  for  the  new  edifice  having  been  all  polW 
•lown  and  the  groun<l  around  the  old  .Sotbonive  to  ih<  tvcm  J 
several  .icrc  having  l)een  levelled.  The  new  l>uililiii|;k  arrij 
be  pushed  on  rapidly,  .-ind  the  plan-  connectol  «iih  the  undft- 
taking  contemplate  giving  (piitc  a  new  .vspecl  to  ihis  put  u/tbe 
(lu.irtier  Latin.  The  enlargement  of  the  Surbonorwi'prjuMH 
by  Na|>oleon  III.  some  years  before  1870,  an!  he  had  «.■  fw 
made  a  beginning  with  the  work  a-,  to  pull  down  >c»tnl  b  c>r>. 
and  with  all  due  slate  lay  the  first  stone  towards  the  a>liliiioiulk»tw: 
lures  in  cotiteinpl.iiion.  The  "  first  of  the  lifkt  siuoe*  >u  l»l 
ilown  has  l>c«n  removed,  though  there  is  a  nimoor  turrtnt  that 
after  search  this  first  stone  has  not  Iwen  found,  and  jic'r'f  *" 
at  a  loss  to  know  » hat  has  become  of  it.  At  all  errat*  'J.e 
laying  of  the  second  of  the  first  stones  of  the  new  Socbooac  "Jl 
shortly  lie  cclcbrate<l  with  becoming  ceremony. 

The  International  Society  of  Electricians  has  decided  uh«M 
an  exhibition  in  January  next,  on  the  occasion  of  the  firn  jeorfil 
meeting.  The  exhibition,  which  w  ill  last  several  dap,  ii  to  he 
held  in  the  nxjms  of  the  Observatory  of  I'ari*,  whidi  hate  beta 
lent  for  the  purpose  by  the  director. 

.\CC«>RDING  to  the  Ox/itrJ  Ma^iisine  there  ha»e  l<en  te.cnl 
interesting  additions  lately  to  the  collection  of  ca>u  m  the  la 
verity  Museum.  By  the  side  of  the  skull  of  a  PinotUeniiB 
now  stands  the  skull  of  a  .Ma-.to,lon.  C-isis  of  the  oai|  !f<r 
skeleton  of  Halitherium,  the  curious  .Miocene  Sireniin  »  J 
}>ki>vNOS$es  distinct  though  small  hind  liml»,  .m-l  of  the  hind  m\ 
lore  feet  of  the  gigantic  //^uaHfJ.-n  /ifrntsi.nUtiit,  the  oiW-M 
ikf  which  is  one  of  the  chief  fe.iturcs  of  the  Natonl  Hitf  'ty 
Museum  at  Brussels,  have  al  o  been  added. 

AN  exhibition  of  the  arts,  industries,  and  natural  jroJiKtwn. 
of  the  Malay  .Archipelago  was  opened  under  the  piU«n»i,"* 
the  f.  vemmentof  the  Dutch  F.^st  Indict  at  Batavulwl  wwW^ 
The  productions  of  Fenang,  Singapore,  North  Ui»n>r'\  **• 
Sarawak  are  largely  represcnteil. 

PKor.  .MtLt..  director  of  the  Alabama  Weather  5ef^'«' 
that  through  the  liberality  of  the  chief  si««i^ 
mad  of  several  r.tilw.iy,  ;  daily  weather  signals  predicting cbMC« 
of  weather  and  temperature,  will  in  future  be  dispbyf-  » 
upwards  of  loo  t  Ic-grajth  stati.»n»  in  the  Slate  of  Alalaou- 
Ikreslictions  will  be  receivcsl  by  the  director  a1  an  eiilj  b-«' 
every  m  .rning  from  the  Signal  Office  at  \Vasliingt..o,  «iw 
promptly  distributed  along  the  railways.    On  (.aying  »bo«"  *" 
.lolUn.  the  c<»st  of  the  signal  flags,  any  town  or  f«legnf«h»^  • 
will  receive  free  telegraphic  wariung  of  the  daily  weaiheri.*inCt> 
Only  about  five  minutes  are  required  1 1  set  the  rtai*.  '  *■' 
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ouaMoa  oT  weather  signals  hits  bceo  for  some  time  in  o]>eratton 
^OUq  lod  to  «  portion  of  PeoMjrlnnh. 

The  list  Consular  Report  from  China,  pubHshcil  a<i  n  V.\\\\\ 
mtotary  Blue-Book  (China  6a  Trade  Reports),  conUtn>»  the 
irpmdixeN  to  the  annual  report  of  the  English  Consul  at 
Iiaia^  Thty  d««l  with  the  animal,  foscU,  mioeml,  and 
«filiUc  pix>dM(s  of  the  Idiug  district.  A  couidershic  part 
^iTii  appe.ipi  to  lie  employed  nn!y  fir  mcdioinal  purjioses. 
T>;r  filiicl-.  fr-Jm  Mr.  CJartlnei's  di.try  of  hi<.  travels  through  the 

rrvmcf  art  Nonietimcs  extremely  interestinj;  ;  his  account  of  .1 
itii  to  the  fossil  quarriei  is  especially  to.  Tluee  Itinds  of 
Mil  tod  in  the  district  are  staples  of  trade,  the  pagoda  Ktones 

'<i:<eras),   kosmos    ^ton-j-    [A'mtu'aitfi\,  and    the  "-toni; 
The  finit  is  found  in  the  slate,  and  is  cut,  an^l  cither 
ixBtd a*  t  picture,  or  made  into  ornanental  furniture.  The 
^mmOn  recdve  the  name  of  "iKismoe  stooes"  from  their 
nmUiace  when  polished  to  the  Chinese  symbol  forkosmwi. 

^i-ciUc-d  stone  ^\vi»llow%  xrc  ;~;it,iiti:!  rlown,  and,  tik;.-  muilH 
'i-Tir,  Kit  rtgion,  U5*;d  as  mcli'  inc.  These  are  fossil  Invalves, 
!if  iu»r.c  i>  given  to  ilitm  li  .-cause  the  natives  believe  that 
Ik)  about  uodcigtound  in  the  anmewaythni  the  su  allow 
iaie  Ae air.  The  fossil  cntiert  appear  to  be  a  separate  gwM, 
it;  mtwly  converts  to  Chi:  -'iitniy.  The  tools  are  merely  a 
j<  ani  a  chisel.    They  prcxl  about  the  slate  until  they  find  an 

■rY  wra.',  which  they  think  Will  be  perfect  ;  they  then  cut  out  a 
^•iiidi  they  saw  inta  two  or  three  thin  piaalcs,  so  that  the 
Mhoktlilte  a  white  picture  of  a  p.igotla  on  a  black  ground. 

vajious  fo«siJs  arc  lI  -^-j  '.i;;!  ttu  t  in  :i  ii;^;  11  it  Ie.%st  thirty 
iJtiUi^uid  Mr.  Gardner  thinks  that  there  i&  hardly  a  cubic 
fan  af  the  limey  dote  which  does  not  eontnin  » ibsnl  or  the 
'r-VnoA  nl  one. 

Tut  BMfi  recent  link  in  the  long  chain  of  telegraph  lines 
^is«praultng  with  $«ch  i«pidity  over  China  i!i  the  lond 

tSf 'r'iin  .shanghai  to  Car.r. .11  .\  liia-  fi.mi  I'c'fciii  Titnl^in 
♦t- -.^fK-fl  a  few  month-  a^jo,  and  iJic  tjj^.u.il  ul  Cli.ru  was 
- 'trt^cl  lirecily  with  Lcml  ill.  Now  the  capital  of  Southern 
iua>i<  joined  with  the  metropolis  in  (he  north  ;  and  as  Canton 
^  ia  Gommnnieaticm  by  telegraph  with  the  frontier  of 
T'*]um  HI  (he  ..nil.K  .i'-;  ,r  tP.  ■  ]-rcsent  political  troubles  in  the 
WJif  liiiJnct,  the  lelej-raph  now  stretches  in  an  unbrc»ken  line 
' I'ciin  in  the  north  to  the  mo<t  M>uthtTii  ti  >li;i  iary  of  the 
' '•mm  empire,  and  «  neea^  either  from  London  or  Pekin 

reach  the  head-quarters  of  the  (Chinese  forces  on  the 
'  ■-||HD  fn)nticr  in  a  few  hours.     Four  yi  ihc  imly  tele- 

J-^-fi  line  in  China  w.is  one  about  six  roiics  iii  lenjjili,  strctchin}; 
'•ci  S'nn  ;'  ,11  1(1  ihc  sea,  and  erected  to  inform  the  mercantile 
^'(niiuiMy  of  (he  arrival  of  vessds  oflT  the  mouth  of  the  river, 
^noii  important  line  constructed  by  the  Chine -e  Government 
•^frtjl^fjly  \^  „ne  uniting  I'ekin  ui'Ii  I'lr  .Mi  .it  northern  lines 

Sil.Tiaat  Kiachta.  Tbii  will  have  to  cro->s  the  whole  of 
iC^'Li,  and  will  give  the  Capital  of  China  a  tliinl  alternative 
^'^ph  route  to  Europe,  a  matter  to  which  some  poUttcal  iai- 
('^•'^ii  believed  to  be  attached  in  China.  Aa  already  poinMtl 
n  Nati'rk,  this  cxtraonlinaiy  devdopment  is  doe  solely  to 
[  -Lui  c<HuiderMiAn<i. 

*  ComtWStOW  appointed  by  the  French  Government  to 
^,>\f(  (he  Sc~i  nirtlix!  nf  developing  the  mineral  wealth  of 
Ateu.'s  .ind  I'onquio  has  ;ust  issued  its  report.    It  iajfs  down  a 
"i^rainnie  fur  a  mining  mttcbn.  which  it  has  been  decided  to 
*^«al  there,  and  Migge«ti  the  appointment  of  two  separate 
^""^    The  duty  of  ihc  fir^t  of  the.ie  would  Ix  to  a.sccrtain 
»Nr!hct  the  metallifeious  dejxvsits  stateil  by  Annamite  docu- 
'-(^.i-  \.y  cxi,j  in  two  north" wettem  provinces  of  Tonquin  do 
cAiit  thene,  and  how  ftr  it  would  be  poanhle  to  work 
_i**(l»bly.    Tile  second  should  investigate    the  co))per 
*K<iw«jf  lhede)ia,ani  subsequently  extend  its  labours  into 
"*■■•  A  draA  mfaitng  law  for  these  regions  has  abo  been 


propose<l.  Its  special  provisions  are  those  relating  to  the  mutual 
rights  of  the  owners  of  the  soil  .nnd  those  who  have  l>een  granted 
concesaooji  to  work  the  mines ;  to  administrative  inlerventioa 
(which  it  is  reeoramended.  should  be  as  rare  as  possible)  with 

private  mine  nuni  '^s-.  The  broad  pnl-tv  !  Hnwii  hy  the  C' m- 
mission  is  vciy  libciiil,  not  only  to  the  natives,  whose  rights  or 
alleged  rights  are  to  be  scnipulously  respected,  but  also  to  other 
nations,  wliose  subjects  arc,  for  mining  purposes,  to  be  placed 
OB  die  same  footing  as  Frenchmen.  Work,  it  is  said,  can  take 
place  at  one:-  i>n  thrj  cnxX  infn,iirt:,  I.iI'Ami  to  exist  OH  the  COait 
of  Ton(]uin,  as  wcli  .ns  m  the  .-adjacent  islands. 

The  several  coi  re';|iondcnts  of  L,f  Lumih-e  El  (iriqtK,  who 
have  l>ecti  ^l  i;:  i  i  re|K>rt  on  th  -  -.s  ni"  electricity  in 

America,  have  returned  to  Paris,  and  are  preparing  tlicir  reports, 
which  win  be  pnhUshed  next  year. 

The  site  for  the  CenttnniAl  Frtnuli  Exhibition  has  l>een 
selected.  It  is  to  be  held  on  the  Champ  de  Mars,  which  belongs 
to  the  War  Office,  but  will  be  given  up  to  the  city  of  Paris. 

A  part  of  the  Champ  de  Mars  \^  il!  \n-  vil  l  f  ir  1  uil  liiiL;  j>i)>c>. 
The  Central  Palace  of  the  Exhibition  will  be  made  i>ermanent 
and  usc<l  for  yearly  eahitNtions  like  tlwee  held  in  London  at 

South  Kensington. 

PaoP.  T.  C.  Mewdkmhall,  .Stmimv  states,  has  been  appointed 
Chief  Clectridaa  of  the  U.S.  Bvreaif. 

The  additions  to  tlio  /Duloi^ic  il  S.icieiy's  Gardens  durinj;  the 
past  week  include  a  Silvery  Gibbon  (Ilylobain  ieuciiOiS  9  )  from 
Java,  presented  by  Mr.  C.  H.  A.  Hervey ;  a  Bonnet  Monkey 
[,\t'ir(iciis  sinifus)  from  Indin.  prc5cinfi1  by  Mrs..  J.  >}.  L. 
Iluliahn  ;  a  Common  Roe  (Cif/>u\>tHs  l^rilish,  presented 

by  .Mr.  C.  Ilambro  ;  a  Common  Rhc.i  (fi'het  antcrirana  i  )  from 
South  America,  presented  by  l^y  Brassey,  ;  a  Tawny 

Owl  {^ttimm  o/mtw),  European,  presented  hy  Mr.  W.  P. 
Clark  ;  .i  '".icUi/r  S'ulphur-crestcd  Cockat<x>  [t\!Mtii<i  i^il'-ri/n) 
from  .\u  jiali.i,  jHescntcd  by  Mr.  R.  O.  S.  Ogilby  ;  a  Creaier 
Black-backed  Gull  {Larus  man'uut),  British,  presented  by  Mr, 
T.  £.  Gunn ;  a  Herring  Cull  {Lams  ai^tHtaiusi^  a  Common 
Gull  {Lnntt  eanms)t  three  Greater  filack'backed  Gulls  {Lints 
marinu'-),  three  Black'headed  CIulls  {Larus  lidil'urAus),  British, 
presented  by  .Mr.  W.  H.  Fielden,  C.M./.S.  ;  a  V  cr\'ct  Monkey 
(CcrcofitlucHs  laiandii)  from  South  Africa,  a  Brush-t.iiled  Kan- 
garoo ( / ttrogaU  ptHuUMa  9 )  from  New  South  Wales,  a  Hairy* 
frt>nted  Muntjae  {Cenmlms  enm/rmti),  two  Micfaie's  Tufted 
I  I)eer  \EhiphoJut  mickianiis  <J  fnim  <'hina,  ,\  Tawny  '1^*1 
I  [S'rmium  alucc),  Kuropean,  a  Hobby  {/-it/to  ui'l'Utio),  liriiisb, 
d  posited  ;  two  Common  Guillemots  (Lomvui  Oivfi),  a  Razor- 
bill {AUa  /oniai,  British,  purchased. 


OUR  ASTRONOMICAL  COIJ'MX 

OCCOLTATIONS  OP  AlOEBAR.XN.— The  next  serii  s  of  occulta- 
tions  of  Aldebaran  visible  at  Greenwich  commences  on  l''ebruary 
at,  1885,  and  terminates  on  October  6,  1887.  llie  datei  and 
mean  thnes  of  immersion  and  emenion  are  as  follow 


1885  February  33 
March  31 
November  22 
1SS6  January  16 
April  8 
November  12 
1887  January  6 
March  s 
Ot'tfiSer  6 

l  lun:    u'  lli^refore  eij;hl  occultations  in  this  series  in  which 
both  iiiirvi  T-...111  and  emersion  are  visibh-,  and  one  in  which  only 
the    iiiimersion  occurs  while  the  star  is  ai  ovc  the  hoii^on  at  ^ 
Greenwich.    In  the  last   setics,  wli  cli  commenccil  Septerabr^ 
38,  1866,  and  ended  on  Augusi  2,  1869,  itu  occultations  w* 
wholly  vbible. 
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l>ccult«tiont  of  Aldclwran  arc  on  record  a«  far  back  as  the 
year  A.  D.  491  ;  it  is  .tiAtcd  in  the  ChincNC  AtinaU  that  the  star 
was  occuhcd  at  Nankin  on  March  29.  .\|iparcntly  the  fir^t 
occultalion  ob^c^ved  in  Kurope  was  found  by  liullialdus  in  .1 
Greek  manuscript,  which  thu*  describes  it  :  — "  Anno  225  Dio- 
cletiani,  Phamenoth  15  in  16,  vidi  Lunam  sequentem  claram 
MvMilum  post  accensas  lucemat,  digiti  iiniiis  ad  »uinmam  seniisse. 
Videltatur  autein  occuhas^  ipsain.  Stella  <juippe  ap}K>si'a  erat 
|>arti,  per  qunin  biiecatur  liminis  Lunic  illuniinatu-."  Bullialdus 
make«  the  d.ite  a.h.  509,  March  11,  and  an  anproximaic  calcula- 
tion ^hows  that  he  is  correct.  New  moon  fell  about  jh.  (I.M.T. 
on  March  6. 

Encke's  Comet. -  This  comet  at  its  present  return  will  be 
observable  in  these  latitudes  in  the  early  evening  hours  before 
perihelion.    The  following  ephctneris  i>  for  6h.  G.M.T. : — 

Log.  (iUiAncc  from 
K.-irih  Sun 

o  1526  ...  0*1309 


Jan.  I 

3 

3 
4 
5 
6 

7 
8 

9 
10 
II 

13 

•3 
»4 

»5 


R.A. 


11  55 
22  56  18 
22  57  12 

22  58  7 

22  59  3 

23  o  I 
23    I  o 

23  2  O 

23  3  2 

23  4  S 

23  5  10 

23  6  17 

2J  7  25 

23  8  35 

23  9  46 

16  ...  23  10  58 

17  ...  23  12  12 

18  ...  23  13  27 

19  ..  23  14  44 
ao  ...  23  16  2 

21  ...  23  17  20 

22  ...  23  18  40 

23  ...  23  20  I 

24  ..  23  21  24 

25  ..  23  22  47 

26  ...  23  24  II 

27  ...  23  25  37 

28  23  27  4 

29  ..  23  28  31 

30  ..  23  30  o 

31  ...  23  31  29 


I>ocl. 

^  3  57-8 
4  05 
4  34 

♦  ^\ 
4  98 

4  13  3 

4  '6  9 

4  207 

4  24  7 

4  28  9 

4  33  2 

4  37  7 

4  42  4 

4  47  2 

4  52  2 

4  57  3 

5  26 
5  80 
5  »3  5 
5  '9  1 
5  24  8 
5  30  7 
5  36  6 
5  42  6 
5  48  7 

5  54  S 

6  I  o 

6  7-2 

6  13  5 
6  197 
+  6  25  0 


01500  ...  o'liao 


0*1462  ...  0  0917 


0*1410  ...  0*0699 


01344  ...  0*0463 


01261 


0*0206 


01158  ...  9'9926 


01033  ...  9*9619 


'ITic  inlemity  of  li^ht  eipresscd  in  the  usual  manner  is  0*27  on 
January  1,  and  0*51  on  the  last  date  of  the  ephemeris. 

GEOGRAPHICAL  NOTES 
\H  interesting  1  rojcct  was  laid  before  the  Associated  Swiss 
S<Kielie«  of  (jc'igraphy  at  their  meeting  at  Heme  l.%st  month,  by 
M.  .Mullhaupt.  He  Mir^grsted  the  fomiation  of  an  inlcntaiional 
geographical  bureau  foi*  the  fi-llowing  purposes  :—(i)  To  carry 
out  the  rcviluiions  arrived  at  by  the  Intcrnatinnal  ( leogra|>hical 
C'>ngrcssc».  (2)  To  mal  c  exchanges  every  month,  or  uftcncr  if 
need  \<,  between  ilic  eighty  odd  geographical  societies  ;  in  place 
'if  each  «>ciciy  sending  its  own  publications  in  eighty  different 
directions,  it  would  only  have  to  sen<l  them  all  at  once  to  the 
l/ureau,  which  would  do  so.  This,  he  claims,  wouhl  save  both 
time  and  m'.ney.  (3)  To  publish,  in  the  four  or  five  princi|>al 
language*,  a  summary  of  the  contents  of  the  publications  of  the 
various  ge  graphical  societies :  instead  of  each  society  being 
force«i  (o  do  thu  for  itself,  a  single  examination  would  suffice  to 
put  them  all  au  (ouratit  with  wnat  has  been  done  all  o%'er  the 
glo!e.  There  w  idd  in  way  be  the  further  a<lvan(agc  of 
kaowiag  what  was  iiulilishc<l  by  societies  like  the  Geogra|>hical 
flocitty  of  Japan,  the  publications  of  which  arc  in  a  language 
■Of  genera  ly  known  in  hiurope.  M.  Mullhaupt  thought  that 
tbc  idea  was  nol  a  difficult  one  lo  lie  carried  out  ;  the  cxpen.ses 
WuaM  be  shared  by  ihc  numen>u»  societies  intercstc<l.  These 
Iffllf  ht  sppmiimalrly  38,000  active  mrmhers,  and  doubtles>.  the 
MMtriai  hAviiiff  an  interest  in  the  pr  gress  of  the  geographical 
MfiMM  woairfuke  p«rt  in  a  central  org.inisation  of  the  nature 

Thk  ImI  fWMbcr  (BaiMl  ai.  No.  8)  ol  the  yerhanMun^tn  iter 
Kt/i  fttr  ErJknnd*  tm  Hrrlm  contains  two  papers  on 


West  .Africa  :  one  accompanied  by  an  excellent  map,  by  Hrit 
Klegel.  of  his  recent  journey  along  the  Niger  to  .\danu«ri;  il« 
other,  liy  llvir  Keichenow,  on  the  Camcroons,  aad  ihe  i>miin 
colony  there.  Dr.  Lopez  writes  on  the  .\rgcntiiie  StUet,  jn  1 
the  importance  of  the  'Jerman  clement  in  the  forrigo  pupahivjo 
there. 

The  investigation  of  the  subterranean  course  of  the  Rr  « 
River  lia^  t)cen  actively  pursued  for  some  time  jast  by  ibe  Cum 
.Section  of  t'le  German  and  Au  trian  AlpiiK  .Sudciy.  The  Kc'^i 
is  th.tt  mysterious  river  which,  coining  froji  the  SdincTKn;  ui 
Carniola,  I  ises  iiscif  in  the  caves  of  the  Karsl,  ami  ifter  a  m^- 
Icrranean  c-o'-irsc  of  more  than  thirty  kilometres,  brrakt  obi  f 
the  ground  near  Sin  Giovanni  di  I)uino,  is  then  called  •..'>* 
Timav  >,  and  evcntu.il'y  flows  into  the  Ujy  of  Miiofalai:i«. 
Alre<idy,  on  March  30  l.i>'.,  a  |  art  of  this  sulnenancan  cmi.^c 
was  investigated  by  a  party  starting  from  the  village  of  Si.  Cjo- 
lian,  where  a  cclcbrateil  cas-e  is  situated,  iuto  which  the  R'Vi 
f.lls  with  thun>li.-ring  noise  when  the  water  is  high.  lo  Sfj*'*"!- 
her  a  secon<l  exploration  was  m.ide.  The  first  subierrannui  a<t 
is  cillcl  the  Kudolf>lome  ;  it  was  from  here  the  explorrristin  -l 
in  two  bo^us.  First,  they  pas3.ed  a  canal  about  u«ty  metres  10 
length,  vcr.  narrow,  and  l)ounde<l  by  locky  w.ills  one  buml.'.-J 
metres  in  height  ;  then  a  large  cave  wa>  reache«l,  wbm  tlx 
party  landed  and  fastened  the  lioats,  as  waterfalls  and  npid»  1  -r- 
vented  further  progress  in  boats.  The  undcrgrimnd  journey 
now  co.itinned  on  the  rocky  banks,  the  river  Icing  iroMcl 
ral  times  on  lad<lers.  Thus  six  Maierfalls  were  psncd,  ui'l  ' 
sc\*enth  was  rcncheil.  Altogether  the  explorers  pcoetnucd  » 
distance  of  between  two  an^l  three  hundred  metres  iindergiounL 

ni-Ll.KTi.N  No.  5  of  the  U.S.  Geological  Sut»ey  i»,  i.».t 
reniar  s,  a  dictionary  of  altitudes  in  the  I'niteJ  States,  cwnp.'.  l 
by  Henry  G.innett,  chief  geojjrapher  of  ihe  Survey.  Ii  w  ei*'"- 
tially  n  extension  of  the  "  I-ists  of  F.levations."  prtjartd  ^  •>* 
same  author  for  Hayilcn's  Survey  ;  but,  with  the  |>TrKai  tn'^'f'ft 
organi.>aiion  of  the  Geological  Survey,  the  lists  now  ajiptopnau'* 
incluile  the  whole  country,  while  the  earlier  eililiom  were  r-n 
cerned  chiefly  with  the  region  west  nf  the  Missi.»sij>pi.  A  li»'  •* 
authorities  fills  eight  |>ages,  ami  r.iilroad  ablirevialiolis  >«cvr|) 
eight  mure  ;  then  the  Stales  and  stations  foil  iw  alphabttieailf. 
the  number  of  altitudes  given  licing  almut  iS.cwJ.  It  is  «!ai.-l 
lhar  the  collection  of  railro.-id  pr  >fiTes  for  renns)binia  \\  tw\ 
tionally  c.nnplele  and  admirably  .i(lju-ste<l,  miking  the  p  r^.  " 
of  the  dictionary  referring;  to  that  .State  by  far  tbefaltrstwl 
most  satisfactory.  By  an  unf  >rlunate  oversight,  it  «  n  1  tlfrl 
whether  the  base  level  is  high,  mean,  or  low  tide. 

At  the  recent  meeting  of  the  Ethnological  Sectiun  nf  rV 
Imperial  Rus^^ian  Geograjhical  Society  a  pa|*r  wa»  rtjcJ  • 
scribing  Adrianow's  journey  through  the  Altai  M  >ttnlain>  .a 
1881.    'I  hc  traveller  was  only  able  to  take  four  coni(unii>n»,  'i 
account  of  the  mc.igre  funds  at  hii  <lis|iosal  ;  tMrvrtthflrs*  kr 
was  able  lo  obtain  excellent  results,  and  to  penetrate  hith"" 
unknown  regions.    .Mihough  the  southern  slopes  "f  the  Al  ii 
Range  have  alre.idv  been  the  object  of  investigation  of  nrn'oi 
studoiiis,  such  as  i'.tllas,  Ixrdelnir,  Muinlioldt.  and  ix hen.  the 
cistern  part  of  the  region,  the  vast  districts  belwen  the 
Tom  and  the  (<overniiient  of  Yenisei,  have  been  ilifivHl  M  '* 
incci-HiUi.     Adrian' >w'n  expclition  started  frum  the  i<>"-  *' 
Kustnelsk,  cros-rd  the  River  Ixlicd,  examined  I-ake  Telr'>'<. 
touched  l."hulshmaii,  Jan,  and  Agal.in.  crossed  the  >h» 
Pass,  advanced  to  the   River  Kemchik,  and  sought       »  I 
found  the  sources  of  the  Yenisei.     They  travelled  ihrocg".  ^e 
region  through  which  the  river  flows  to  the  l>)wn  fsf  Ve«iis<-"*« 
where  the  expedition  came  to  an  end.    Through  >ut  iht  fwr: 
Rus  ians  were  foun<l  rmly  around  the  sources  of  the  Vfn*"  '*' 
on  the  River  Usg.    The  i>omilaiioii  of  the  Altai*  is  com}*'  ^ 
of  sectaries  who  emigrated  thither  during  the  lasiccniary:  •'l'"'" 
existence  was  »h  >lly  unknown  until  1S68,  when  ihrv  I 
rhance  disc  vcred  by  a  Rtivsian  officer  wh'>  was  4ttrvc)in<; ''*'*'• 
Adrianow  met  similar  colonies  at  Tubut  on  Koko-m*.  * 
were  foumlcd  in  1800.    The  colonists  are  descrilird  »» 
and  predatory.    llesi<les  these  the  traveller  visited  ihe 
lllack  Tartars,  on  the  rivers  Koudoma  and  I.uidi— « tnhc ^ 
has  only  once  before  been  visil..i|  and  de-dilieil  fhej 
regarded  as  descendants  of  the  gieai  Finnish  and  T«r»t  '» 
tril>es,  but  hardly  anything  in  an  anthropological  -^n**  i*ki>  "I 
about  them.     I  he  travclL  rs  also  brought  hark  •  cwiudf  '  ■* 
iiuinlier  of  pictures  jif  monuments  aiwl  works  10  »^sb<.  •''  " 
exist  .iiiiong  the  Sajans  and  in  Mongolia.    Th.««e  01  rn.i«Miw 
to  the  dc.id  are  very  interesting ;  some  of  thtin  are  we^'T 
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hcJp~  .  r  -•.•'in.^,  wliiltf  <uhci>  are  Inul  ^|uite  f1a(  ami  are 
«j".t<»<ie-vl       ,1  «;iic!c  uf  Ijirgi-r  clones  ;  .1  third  kind  exhibit  a 
pr,nj»-#  an  <-<(  Munf  iiitting,  the  atones  bearing  a  distant 
im  iLlAftOc  to       htimati  tindy.    Frt.tjucDlJy  arouna  the  graves 
tKMic»  of  bonck  which  had  bceo  brought »»  McrificUl  o8er- 

'I.  A  UK  I  ^  ^uV\  ,  in  lu-  ;  urMr  ,  u^li  ;lif  AUais,  notices  the 
.,  :ri'f  c-  ill  llis.-i<:  rej»ion*  of  imunj^iaiit  4.unimuiiitie>  which  have 
;  f  >rv^.-irMi  aji  !  which  Save  been  rc-discoveixd  by  chance.  It 

y.-'i  ft:  o.-ici  fjoni  :Ht.  IVtersburg  that  a  similar  disovcry  has 
vr".  iijjf  cLvewhere  in  Silitria.  Ir>  llie  course  of  a  pf<>lom;ed 
ri 'i^Ti.- j (i(  hi-  pruvincc,  the  Governor  of  Irkutsk  (tiovein  .r- 

•jjial    -f  Eiii'.irn  Siberia  ?)  came  across  a  town  calle<l  lliin, 

•  1  jx>  inhj.l^it.ini<,  150  hooM-s,  aiid  four  ancient  churches,  wiih 
i.i.'k_»ble  Tobc--  vjf  Co^-sack  iime>   It  is  ,->tiil  under  the  republican 

'jt  «>(  J  ^\tthr,  (.f  [luhlic  assembly,  convoked  l>y  n  Ix-ll,  as  in 
Novjomd  ilie  tircat,  nllli  <ii}^h  tht:  new  municipal  institutions 
f<r.-  >sppOi>ed  to  have  be«a  ai'plicU  to  ihu  pan  of  the  Empire 
■«  reau9  ago.   Kol  one  of  Uie  iahabitMiU  cuk  read  or  writ«. 

itni' >rt3n£  ge0graphie.1l  work  on  Austro- Hungary  is  now 

•  jT-'iiic*")  in  parts  by  Mr.  Alfred  Holder,  the  publisher,  of 
'  r.ua.     Hie  auihoi.  Prof.  Umlauft,  gives  in  alj'haoeU'  li  1  ;  !er 

-  ruiDi.-    :!  the  various  Slate*  and  peoples  of  the  Austro-Hun- 
i- 1£\  ct:.;  iic.  as  Wvil  .1,  il:  •  1    >f  the  more  important  districts, 
jitxiiit.  i.ver>,  and  lo\»ns,  with  their  meanings,    lie  does 
; «.  h«>v*evf  I,  confine  himself  inijdy  to  present  names,  lait  als<j 
'.h'--  forms  emiiloye  l  fonncrty  and  the  various  changes 
•V:h  tlie  name  has  ui>dergonc  from  the  earliest  times  down  to 

•  •  :  .-«.f  r.[  'ta)      The  work  is  thus  historical  and  philoloi^ical. 

;•■)»  xl  niuober  of  nanh  -  tr-  aud  will  Ik-  ttciwecn  six  and  seven 
l      The  first  pan,  wluch  ha    appeared,  contains  1041 
w..!.  ,  fro.-  \  i  to  L'onau.    Geographical  names,  it  issaif'.  i.  it 
el    tijvc  tkriT  history,  they  are  the -iselves  pieces  of  history. 

:i^-.inclion  between  the  tJerman  and  Sl.r.  i:.iiuc>  of  places 
!•  ;':jrai.lcristie.      The  Rieat  majority  of  the  tierinan  village 
31  e  corineocd   with   ihos-  of'^  persons,    probably  the 
'  D-'ers  .  'T  oii;5inaI  owners,  more  rarely  with  that  of  the  patron 
■■  • :.    Thii_s  Simmering  comes  fcom  Simoning,  Hiittelil  >rf  from 

-.  U.rf,    Hadersdorf   from    Hadritlisdorf,    Kalksbur^  from 
v.i'ltionisjH-q;  {i.e.  moiint.iiii  of  one  Cbadalhoh),  I>oms<lurf 
"Ti  I'OHiiTiiksdorf.    The  change  wrought  in  cour  e  of  lime  in 

'  Danit^  has  l<een  Very  great,  and  renders  their  expl.an  i:ion 
-■x.r-iV.  The  Slav  names,  on  the  other  hand,  arc  mustly  taken 
^i"  s.  The  (K'siiioii  of  the  place  or  so  ne  jieculiarity  in  the  ncijjll- 
jiti'M«i  Thev  aI..o  manifest  greal  .slabilily  of  form,  and  it  is 
■^•■'■1  .n  their  Gctinani>ing  that  tliv-y  have  materially  al'.ered. 
Thv  ifac  C'Mch  Itrtoh  bec^imcs  in  (iernian  Uierlocb,  Rutibor 
t/fitmutiL,  «od  Radoina  Roihwcim.  1'hc  Czech  LhotM*  which 
':^  -in-  dimply  a  settlement  which  is  free  from  taxation,  auumes 
ii'  ' iman  such  vcnious  fonns  as  Oehlhuttcn,  Elhotlen,  Ellgotb, 
^*«Uiw«tlcn,  Welhutten,  WcllhuUcn,  MelUhutlcl,  Mahen,  and 
Mhcrs.  tvcn  real  German  names  have  undcrg<mc  the  same 
«ccfenthc  change,  and  names  which  in  their  orlgiiuU  form  arc 
ttUTedwhl  thcu  meaning  h.ive  by  a  slight  change  become 
'■BtMvbeB'ible  :  thus  Donnemnark  is  really  DonDcnlagrnarkt, 
*t  Tbuviiy  Market.  It  may  be  remembered  that  siiiie  aitjcies 
^  tic  Timn  daring  the  autumn,  followc<l  by  a  Ion;:  f-Tfespond- 
•^xv,  ibd  wndi  iDlCRSting  ami  valuable  work  u!  ihi  kiaJ  for 
C^jISah  place-naDie*,  ihoagh  of  Eoane  ia  a  Um  regular  and 
*flt«iiftJtK  f>rm. 

VI>.  lu  liii  KV's  Koraima  c)i|>edition  left  Kal.icoon  on 
k/iii^lvt  16  wiih  three  Imits  and  crews  of  seventeen  I'l/mcrocm 
t  1  two  Mamrooni  Indians,  and  on  (he  following  day  they 
iwrmdtil  jh«  hm  falls  of  the  Ksse<|uilMj.  .Siinultaneoiisly  with 
'(•e\r  'epantm  frmn  Kalacoon,  an  cx|>editiun  for  Koraima,  under 
^i^^t  ,j{  a  commercial  botanist  aamcd  Sicdcl,  left  Banica 
^  •  K'Tajma  :  /«  Manroom.  The  two  paitiea  will  probably 
-Tsci-;  '41  the  mountain. 

"Sf.  .^VMoMLH,  a  -Saigon  offici.il,  hxs  recently  returned  fro  :i  a 
ocv  ..f  exploration  in  Indo  China.  He  left  Saigon  at  the 
er.'t  -ti  Nc|>ieml)rr  Ia*i  yeai  to  explore  Southern  l.a',»s,  and  made 
»  i>->tbtti.iii  r.f  the  ancient  Cam''  d::iii  ui-ciiptions.  Having 
fr*\'\'tt-A  interveninii  countr) ,  h-.  n  iicheil  ikmnkok  at  the 
t«H  i..f  jtic/>  l.i*;.  ail  !  I..  [,  1,  .i.>i-n.l  i  .r  some  time  to  Com- 
i4**e  ^iis  tudics  "O  till  >-.r:in  -!  kmg  loin.  I  he  result  of  hi.s 
lnvrl-v«ri3)  ,liMHly  \)K.  piiM  Oi.  1  in  the  "Excursions  et  Ktxon- 
»auii*<>v«k,"  and  he  wUl  altTward-s  proceed  on  another  journey 
*t  •H'^'^Mn  in  Annani. 


T  N  treating  of  the  ro<:>[s  of  plants  this  oveiiin",  I  m  i\  1 1  >  j  i.  it  yuu 
to  disnn>s  fioiu  yi'iit  iir.inl.-s any  exjK-ci  n h  1  u  :i|  prL-liL-iisions 
of  marvellidi--  descriptions  of  tropic.il  or  life  ruou  on  the  one 
hand,  or  of  a  list  of  the  |>cculi.iri[ies  of  various  kinds  of  roots  or 
sij  c.illed  looi.s  on  th..' oilier,  though  it  is  not  improbable  that  some 
of  the  faci.s  will  be,  in  part  .it  le.ist,  new  to  some  of  you,  as  they 
cei'rt'ii!)'  are  to  many  po.iple.  I  do  no:  prop€ise  even  to  |>ut  any 
r  i  w  I'is  jverics  before  you.  It  hA<  seemed  much  more  to  the 
puijiijc  (o  show,  ai  well  as  time  will  jxrmit,  that  a  vast  amount 
of  inlLTCsling  and  importaii".  inf  .iiu.itioit  can  be  derived  from  .1 
proper  and  systematic  .suid\  of  ihe  roots  of  a  eomnum  iplant — 
informa;ior^,  nioieover,  which  is  imp<<rt.;nt  alike  to  the  scientific 
lM>tani  t  and  ti»  the  [iractic.il  a^^ricolturist,  two  (x-onlc  who  find 
they  have  more  and  more  in  oimnion  each  day  tliey  come  to 
know  one  another  better.  As  the  dia^ranu  must  in  part  have 
told  you  already,  I  propose  that  we  meet  on  ground  familiar,  to 
a  certain  extent,  to  every  one  ;  and  the  sequel  will  .show,  I  hope, 
that  We  have  in  no  way  acted  unwisely  in  taking  each  other  into 
confidence  I  ubject  of  on  ordinary  root,  such  as  is  well 

known  toiill  '  :         So  mccli  is  this  the  case,  that  our  study 
(  may  be  cmttined  lor  the  most  part  to  the  r.jot  of  the  common 
\  broad  l>can  and  a  few  other  pl.inis  of  our  gardens. 
I     [The  lecturer  -then  shortly  described  the  gemrinaiion  of  the 
conuDon  bcaB»  maite,  and  a  few  otlu  r  planUi  and  illusiraied  by 
j  di.igrams  the  mode  in  vhieli  the  first  or  primarv  root  of  the 
1  bean  seedling  emerges  belnw,  as  the  young  -  '  I  n    shoot  (or 
"  plumule  ")  prepare  to  force  its  way  upwards  to  'he  l^t  and 
I  air.    Next  followed  a  short  consideration  of  what  this  root  nay 
,  be  said  to  be.J    Anticipating  mailers  to  a  crnain  extent,  it  may 
(  be  shortly  described  as  an  organ  for  fixing;  the  ri  >t  of  the  plant 
to  the  sulistratum,  or  soil,  from  which  it  al>sorl>s  certain  food- 
m.nterials.    By  confining  OUT  attcntioo  tO  this  ty|>ical  and  well- 
;  know  n  form  of  root,  we  may  avoid  any  complexities  resulting 
from  the  considetatioD  of  the  OlOre  extraoniinary  ca«es  occurring 
amon^  the  lower  plaots,  or  among  curious  a4;r|al  epiphytei, 
parasitic  or  otherwise,  and  other  abnormal  fonns^forna  which  1 
would  demand  several  lectures  by  themselves. 
The  roou  we  have  to  consider,  then,  are  oisaiu  for  anchoring 
I  (be  rest  of  the  plant  linnly  into  the  soil,  and  for  absorbing  cer* 
I  tain  matter  diMOlved  in  water  from  that  soiL   Obviously,  we 
may  d  i  well  to  see,  fi-st,  bow  the  root  gets  into  the  soil ;  and 
secondly,  how  tl  accamplisiies  its  oWecIs  when  there. 

When  the  jiiung  toot  ftnl  peepi  forth  from  between  the  coat«  { 
of  the  seed,  it  ia  aeento  have  its  tip  directed  downwards  towards 
the  centre  of  the  earth.  Now  thi«  is  not  an  accident ;  for  if 
the  seed  be  turned  over,  so  that  the  apea  of  the  root  U  made  to 
turn  upwflidi,  its  tip  soon  bends  over,  and  again  beconeii 
directed  downwards.  [Mr.  Wwd  then  proceeded  lo  eaplaio,  as 
shortly  ft-  cottld  be  done  without  detailea  experimental  evidence, 
that  this  {leraistent  luming  earthwards  of  the  ynunig  root  is  due 
I  to  a  peculiar  prapetty,  Slnio  tof  the  nature  of  «  rcndtiwncss 
or  perception  to  the  inAuenoe  of  geavitalioo,  and  ii  not  due 
merely  to  the  weight  of  the  oiigan.) 

Next,  cadence  has  been  obtained  to  ihow  that  the  tip  of  the 
root  has  a  slightly  rocking  or  swinging  movement,  which  la  more 
I  or  less  of  the  nature  of  the  movements  so  well  known  in  the 
c.ise  of  the  stems  of  (wining  plants  ;  the  tip  of  the  root,  in  fact, 
not  only  moves  earthward--,  but  tends  to  de5cribe  a  very  steep 
spiral  as  it  does  so.    These  -uccessive  very  slight  ninlding*  to 
all  sides  of  the  tip  as  it  proceeds  in  a  line  dirccte<l  toward*  the 
'  centre    1  (Ik  earth  are  extremely  slight,  it  must  l>e  liome  in 
!  mind,  but  tiiey  m.iy  aid  the  iioinl  of  llic  root  lo  wriggle  its  way 
between  the  particles  of  earth  in  a  loose  coU,  or  tonm  dowuaoy 
crevice  or  hole  it  meets  with. 

Thirdly,  in  addition  to  its  determini  d  t,  y  to  ilcsccnd, 
though  in  a  very  slightly  spiral  course,  tlic  liji  jt  luch  a  root  .as 
wc  are  describing  has  been  found  lo  be  peculiarly  sensitive  to  the 
contact  of  solid  b<Klies.  This  extremely  curious  phenomenon 
.,  Ill  I  t.ly  ;  ■■  tuily  licscrilied  by  references  to  exjserimcnts  and 
matiei'.  wliicii  we  have  scant  time  for.  It  rnusi  suffice,  there- 
foie,  to  slate  that  ihcre  is  evidence  to  show  that  the  fut'tnir  tip 
of  the  lOOt,  on  coming  in  cont-ict  with  a  h.ird  resisianl  Ujdy,  is 
caused  to  turn  aside  /ri>';;  \         .in  I  1;  1'  ...  I'les  simulta. 

neoui^ly  into  cootact  with  two  bodies,  one  of  which  i»  harder 
tbu  the  olher,  it  ia  caused  to  bend  nway  bom  the  faaider  of  the 

'  Abstract  i>f  .1  I.'  Uir'  <i<:i;vcr<J  twf  jc  iKe  Manrhc  icr  Hr*«'.  ultura 
.Socic'.y,  in  thr  <i! !  I "«  ■  H.ill,  .Man^^hc-t- r.  on  Nov^tti'n  r  C.  t>v  H.  M.ir«li  ill 
WarJ,  M  A ,  i-  cU  >«  <^  Uiri  i'»  Cutttgc,  Ca«ibnd«c.  and  Avusuni  L.<ctarvr 
la  Boiaay  at  ilie  Owca*  Cvlkge 
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two.  Tliis  pr«ncrty  is  all  the  more  curiou*  because,  at  a  porlion 
of  the  root  a  very  short  distance  behin<l  the  tip,  contact  with  a 
solid  boHy  causes  that  jwrt  of  the  root  to  cun-ecr'/r  the  touching 
body,  much  in  the  way  that  my  finger  i>  now  curved  over  this 
wooden  pointer.  As  already  stated,  time  will  not  admit  of  our 
examining  these  very  remarkable  matters  more  clowly— they 
form  subjects  for  lectures  in  themselves. 

But  we  have  not  yet  finished  our  survey  of  what  these  sensi- 
tive tips  of  the  roots  arc  capable  of.  Experiments  show  that 
they  turn  toward*  a  wet  surface  or  atmosphere — a  fact  of  great 
importance,  and  one  which  no  doubt  lies  at  the  base  of  the  ex- 
plan.ition  of  the  choking  up  of  drain-pipes,  &c.,  by  the  roots  of 
neighbouring  trees.  Further,  the  apex  of  the  root  of  such  a 
plant  as  the  l»ean  we  are  considering  avoids  the  light — avoids  it 
as  energetically  as  the  leaves  an<l  green  part>  turn  towards  it. 
The  two  facts  thus  tersely  put,  \vl.  that  the  tip  of  the  r  'ot  tends 
towards  a  dampsiwt  and  avoids  an  illuminated  one,  are  of  coarse 
also  in  agreement  with  the  rest  of  the  behaviour  of  our  germi- 
nating bean,  and  hence  the  root  descends  into  the  damp,  moist, 
granular  soil. 

It  is  now  time  to  sec  what  sort  of  structure  this  wonderful 
root-tip  possesses,  and  to  inquire  whence  comes  the  impulse 
which  drives  it  forwards  into  the  soil — for  it  will  be  seen  that 
whi  e  the  forces  producing  the  various  curvatures  which  have 
liccn  referred  to  tend  to  guide  the  a|)ex  of  the  root  downwards 
between  the  particles  of  soil,  towards  the  darker,  moister,  deeper 
parts,  they  cannot  \tc  ex|)ected  to  drive  it  into  the  soil. 

In  the  first  place,  the  tip  is  a  firm,  conical,  smooth  body, 
covered  with  a  slippery,  loose  root-cap,  as  seen  in  the  diagrams. 
Now,  it  cannot  be  too  carefully-  borne  in  mind  that  the  true  tip 
of  the  root,  beneath  the  covering  cap,  is  resistant  and  s  >mcwhat 
elastic;  it  consists  of  multitudes  of  minute  tightly-packed  cells, 
each  densely  filled  with  protoplasmic  substan  .-e  containing  very 
litlle  water,  and  of  a  consistency  resembling  in  some  degree  that  of 
a  well-made,  hard-set  jelly.  F'crhaps,  indeed,  a  better  idea  of  it  m.iy 
V>e  gained  if  the  conical  lip  of  the  root  is  compared  to  a  finn,  re- 
«i«4aot  jelly,  cut  up  by  delictte  partitions  into  nniltitudes  of  minute 
Mocks,  which,  however,  are  not  separated  fr  >m  one  another  at  all. 
In  any  cave,  it  is  clear  that  such  a  cone,  if  steadily  and  slowly 
driven  by  a  persistent  force  from  behind,  is  admirably  adaptc<l  for 
|Kmet-aling  between  the  particles  of  soil,  especially  if  we  bear  in 
mind  the  following  facts :  (1)  the  cone  is  protected  by  a  slippery 
cap  of  loose  cells,  which  prevents  ihe  abrasions  nf  the  particles 
of  soil  from  injuring  the  cells  l>eneath  ;  (2)  the  driving  force  is 
steady  and  continuous,  and  directc<l  vertically,  i.e.  along  the 
axis  of  the  cone  ;  (3)  the  tip  oscillates  slightly  from  si<lc  to  side, 
and  is  thus  proljably  (though  nut  to  any  very  great  extent)  in- 
sinuated between  the  earthy  particles,  no  doubt  being  aided  to 
a  certain  extent  by  other  properties  to  which  allusion  has  l>cen 
maile.  It  is  of  course  obvious  that  the  last  thing  we  should 
cxfiect  of  such  a  cone  is  that  it  could  take  up  quaniiiics  of  water 
fr  »m  th<*  viil  :  its  structure  is  clearly  in  no  w.iy  a<laptcd  for  such 
a  l<ur|x<«e,  if  only  from  the  fact  that  thoic  would  be  nowhere  for 
the  water  to  eflfect  an  entrance. 

.\nd  now  comes  the  question.  What  is  thi-  steady,  continuous 
driving  force  from  tiehind  ?  Well,  il  is  due  to  the  simultaneous 
el'tngation  of  the  I'undreds  of  thousands  of  little  cells  situated 
a  -hort  distance  l>ehind  the  more  rigid  cone  we  have  just  examined. 
No  doul<t  it  'cems  a  hanl  fact  to  gras|>— that  the  al)sorpti<m  of 
water,  and  ihr  intercalation  of  minute  particles  of  substance  in  the 
ini'-rior  of  the  ceIN  sh'nn  in  this  diagram  should  be  capable  of 
si'Mdtly  driving  the  a|)ex  of  the  root  into  the  soil  ;  but  it  is  a 
fa<.i  neverihcli-«s.  iVrhajis  vou.will  npi>rehcnd  the  matter  more 
clearly  if  1  ofter  you  a  wcll-knnwn  illusiralion  which,  it  is  true, 
d'»^  not  exatlly  rover  all  the  facts,  l)ul  which  will,  at  any  rale, 
■>d  you  in  uveri oming  some  initial  difficulties.  Vou  are  well 
■ware  that  a  we<lge  of  wood  ilriven  firmly  into  a  cr.ick  in  a  rock 
and  then  moisirncd,  swells,  and  that  it  may  swell  so  powerfully 
aslofra'iurr  the  rock  ;  very  well,  the  elongation  of  the  cells 
lo-hiiwl,  which  steadily  ilrivrs  the  firm  cone  of  ihe  root  forwards, 
I*  i'<  a  great  rxlrnl  due  to  the  ali%»rption  of  water,  which  causes 
each  cell  lo  grow  longer,  I  kay  to  a  great  extent,  iK'cause,  while 
thr  waler  is,  on  llic  one  hnii  I,  absorlieil  in  a  slighlly  iliil'crent 
mty  and  enlarges  the  voluiii-  of  e.ich  cell  to  a  much  greater 
Iherr  are,  on  the  other  han<l,  force*  at  work  which 
|i«r1lclp«  of  suits!  in  e  to  be  .idded  to  tho^e  origin.ill^ 
J  IIm  cell",  and  s  1  fix  the  cell*,  a-i  it  were,  in  their 
aw  of  (fretier  rlon|[aiion,  strengthening  them  at  the  same 
ttaw.    Hoi  tl  •  all,    Hekiilrs  growing  lunger,  and  thus 

4n«tMS(       «j  forwards,  the  cells  behind  increase  in 


diameter,  ami  so  push  aside  the  particles  of  the  soil  wiih  a  force 
which  would  astonish  you  if  I  enterc<l  into  figure*  ;  ihit,  how- 
ever, can  only  be  adverted  to  here,  since  we  mu^t  ftf*  i«m  to 
the  explanation  of  one  or  two  other  points. 

It  is  clear  that,  great  as  is  the  drivii^  force  supnliH  by  «d 
many  elongating  cells — and,  of  course,  it  is  upon  trt  umiilii- 
neous  action  of  countless  thousands  of  cells  that  die  dnnnc 
|v>wer  depends — it  would  soon  cease  to  lie  of  much  ate  m\rv-  * 
holdfast  were  insured  at  ^ome  point  behind.  'Oiii  Uid(>  me  to 
the  consideration  of  an  extremely  important  matter,  »nil  iioe  •« 
which  I  ho]>e  to  make  you  quite  clear.  At  fir.1,  whilr  ihc  rt«<i 
is  still  s'cry  young  (as  in  this  diagram),  the  weight  "f  the  sent 
above,  with  that  of  any  soil  covering  it,  seeiusto  suffife  10  ^f^^l^l 
the  necessary  |K>ints  of  application  ;  and  this  will  ili.iiliilc**  I* 
supplemented  immediately  afterwards  by  the  increase  in  ■lumetn 
of  the  up|)cr  part  of  the  root. 

WTien  the  root  has  attained  some  little  length,  howefrt,  i 
striking  change  t.ikcs  place  in  its  liehaviour  lo  ilie  *iin  >uni\mi; 
soil.  First,  let  me  call  your  attention  lo  Ihe  fullowing  f«iin!». 
as  illustrated  by  these  diagrams.  When  the  young  pnniiiy 
root  has  attain>-a  a  length  of  al>oui  four  to  sis  or  eighi  iniKes— 
dc|)cnding  on  circumstances  which  we  need  not  occupy  iinie  in 
examining — the  nldcr  |)ortion  nearest  the  seed  has  cea>«<l  \otvn 
in  length,  and  its  surface  is  Incoming  clothr<l  wiih  1  J<ii"< 
covering  of  vers-  delicate  hairs,  which  will  be  referred  lu  in  f«:'J't 
as  the  "  root-haii-s."  Each  root-hair  is  an  cxln-mely  ilender 
—a  sort  of  long  tubular  bladder,  in  fact  which  p  »»»e*o  in 
virtue  of  its  peculiar  organisation  an  extmonlinary  »('!/■  '< 
for  taking  up  water,  and  for  attaching  itself  10  the  |«rtidt« 
of  soil  with  which  it  comes  in  contact.  Thes*  farts  are  ••u'l 
illustrated  by  reference  to  these  diagrams,  to  which  I  wi<h  p.^' 
attention  for  a  few  minutes. 

From  the  delicacy  of  these  root-hairs,  and  from  their  ipnncioi 
at  right  angles  from  the  su'face  of  this  part  of  the  n»«,  r»-lii:u»(j 
in  all  directions  l>ctween  the  particles  of  soil,  lo  which  ihtj 
imme<liatcly  i)rocee<l  to  glue  themselves,  it  is  ohricms  ll'il  ihfj 
are  saved  from  being  lorn  away  as  the  tip  of  the  ni«ii  t>  ilo»'» 
driven  forwards  l>etwccn  the  particles  of  soil ;  if  they  "ere  <" 
arise  on  the  tip  itself,  or  on  ihe  parts  which  are  el.iDgatiw 
hind  it,  they  would  infallibly  be  removed  by  the  altasion  »  tb» 
particles  ol  soil.  Instead  of  this,  however,  ihcy  beomx  Jf- 
velopcd  on  the  parLs  behind  in  successive  multitwlf*  »» 
parts  cease  to  elongate. 

At  ihc  same  time,  the  thousands  of  jniints  of  aiiachmtitf  e» 
t.^blished  by  the  root-hairs  afford  the  holdfast  which  !*f«>»e« 
more  and  more  necessary  as  the  apex  of  the  root  is  driven  fur 
and  further  forwards,  and  as  the  weight  of  the  aerul  |arts  •< 
the  plant,  with  their  increasing  surfaces  cx|«>*ed  to  ™ 
weather,  become  larger. 

Mcinwhile,  Icaring  aside  for  the  moment  the  cotisi.1i:i»:wii  m 
how  these  millions  of  root-hairs  take  up  the  water  aod  f*"' 
matters  from  the  s..il,  the  younij  root  h.-vs  been  making  prtj-sr* 
lions  for  obtaining  a  still  firmer  and  wider  hoM(a»l  00  thr  vn. 
which  will,  at  the  same  time,  enalile  them  to  abwwl.  w.it* 
and  forid-m.Ttcri.ils  at  millions  of  new  points  further  and  fu"***' 
rcmoveil  from  the  centre  at  which  the  primary  foM  conHOCHt^e't 
its  o|Kiaiions.    To  understand  this,  I  must  call  y«'ur  »ti<»"i  « 
t<»  lhi»  iliagram,  showing  how  the  branching  of  the  i  »H  r*>'-«« 
is  brought  about.    In  the  interior  of  the  growing  ro«t  »oa8i>' 
i>f  cells  b<^in  to  multiply  at  ccr;ain  points,  and  lu  'o"" 
young  lieginni  -g^  of  lateral  roots  or  rootlets  ;  further  *<«'i  >'"* 
sec  these  young  lateral  roots  upheaving  the  tissues  <>f  ihcu  p»f*» 
rxit  as  minute  knobs.    Hy  this  time,  however,  the  c  forii  *• 
of  the  mother  root  have  ceased  to  grow  in  len^ith,  •o'l 
tender  little  ti|>s  of  the  Literal  root*  can  protrude  anrl  liepi»«vl 
into  the  soil  around  without  danger  of  being  dragge<l  i>ff  ur ««)« wl, 
.IS  they  would  inevitably  lie  if  this  part  of  their  m.rther  nio* 
siill  actively  elongating.'    Notice  carefully  the  cxqniiil*  **'r" 
lion  lo  the  circumstances,  though  broughi  aloul  in  •  . 
different  manner  ;  no  time  is  lost  in  the  prej'araiinn  <iflhe 
root  branches  within  the  tissues  of  the  parent  root,  t*! 
lender  ti|>s,  as  in  the  cisc  of  the  root-hairs,  only  I* 
grow  radially  into  the  suriounding  soil  when  the  gru«"'  s"  'r^ 
mother  root  in  a  tlirection  across  their  long  axes  lixs  ira-><»l 

Time  will  not  allow  of  our  examining  these  iiiilien  oi-ir  * 
detail  ;  but  I  cannot  avoid  calling  your  aitention  to  the  u*' 
these  lateral  roots  are  sensitive  to  gravitation  in  a  maoiveT  '' 
ferent  from  the  |>rimar)-  root— ihey  grt>w,  not  rtrjigN  ''.>*i> 
towards  the  centre  of  the  earth,  but  -icross  the  sr  lic.»l.  »  »»•>' 
be  more  or  less  intlinrtl.  in  different  case*.  In  <Kh*f  rrsjv.-t.  • 
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ojztil* tlic  pnmary  t^  y^'X  ^.-nt.';'.!!)',  in  ihcir  \x^i\i  [iroiliteini;  root- 
i\Ti  U)'J  dtt^h'.ef  roou,  wIulIi  r.i.iuic  from  thein  tii  .ill  .iirec- 
^o-  into  new  portions  of  tlif  -oi!,  as  shown  in  this  diagiwm. 

1  ti'c!  nuc  <lo  more  (tun  j.-/L:it  wsit  lo  you  that  it  wouli  be 
:.5c4lt  I«>  LOUcenre  of  ;-.  seruv-.  ni  a>lai>t.-it:oiis  better  cilriilafcd 
jiHirt  tlut  the  varii      l  afU  of  she  rmif-<>s;cf,i  cuik-  ^uccci- 
.iljin  ciioiict  V  ;ih  ih  -  whole  mass  of  soi!  travop.ctI  ;  (ii  l  when 
tyci  follow  mm.-  met  this  diagram,  you  will  ii^rcc  that 
!■  ii^v<-  U  iuinii  s')  .itT  ifijjed,  Vj  to  speak,  l>etwccii  llie 
-.■■sjjvit  the  still,  (fi,,!  LVvry  part  of  the  latter  is  laid  under 
r_"rit<iuit>ii.    NuiiLL-  h  n»  Uiiv  Mitit.il  v:yiin  lcr  of  earth  is  first 
■T-'  (^rpflgh  f>)-  the  jiiiaiary  r«K-'t,  arnl  tlicn  traversed  in  all 
.  1  ir  '  V  tt-.t-  rcoi  li-i.fs,  in  a  waM.-,  ,»s  it  were,  passing  from 
1,1  r  I miiw ji'N.    Nc»i  coulf  the  lateral  roots,  htiriowinc  in 
-! -ii'.^-i  IP,  fii  iii  the  niiin  shaft,  and  each  in  turn  dc-miinding 
J  (ruoi  Ui'.- i.ylin  liT  ;uokind  it  by  means  of  its  wave  of  root- 
ufv    Tbfii  IoIIl.nv  luunelings  along  the  lengths  of  each  of 
rootlets,  and  on  all  sides  «t  right  angles  to  them,  until 
•tfj  iKiok  and  cranny  has  been  investigated  by  these  enterprising 
->tku  lod  ibeir  prying  root-hairs.    Quite  a(un  Crom  all  ebe, 
■mUr,  tk«  root-system  obtains  a  greater  and  greater  bo4d Cut 
^  'it  ioil  by  driving  it»  lips  in  on  all  sides. 
iVz  1  oiost  now  draw  your  attention  to  some  matters  which 
'^^t^Ten  more  light  on  our  subject.    The  root-hairs,  as  they 
Uot^xi  snccessively  from  above  downwards  on  the  primary  root, 
X    lateral  rootlets,  ocmoc  into  ilie  cloaot  contact  with  the 
riicsof  ttal  contact  so  dose  and  fim,  in  fact,  that  they 
^1  be  torn  away  without  inionr.   There  aie  Mperiments  to 
iTtvihit  their  cellulose  walls  become  actually  monlded  and 
^BMcdoa  lotbe  solid  particles  of  quartz,  slate,  and  other  rocks 
ifilUanliiniy  toils  are  Cf>mpu$ed,  and  this  diagram  shows 
USaeoa  UA  op  a  relatively  large  cylinder  of  soil  adheriug 
"ikmt^afas  of  a  young  seedling. 
^0*  jroo  are  probably  aware  that  the  sort  °  of  soil  in  which  a 
pUni  Aouri&hes  contains  air-bubhics  as  well  as  water  in 
•t  jUcntices  between  the  uarticles,  and  into  which  the  root- 
Uxaiat  insinuated.    Bearing  this  in  mind,  you  will  have 
I '  liicalty  in  understanding  from  the  diagtmm  how  the  root- 
^1  itaorb  the  aerated  water  ncceaary  for  th^  well-being.  I 
uapiy  make  the  iHili<iftnal  lemaik  that  each  little  bag-like 
w  hair  takes  up  the  liquid  water  thim^h  its  permease  walls 
^luiatetior,  ia  soow  icspecttvefTiiHicbasabbdder  fiiU  of  a 
•^"D  of  sugar  or  aalt  WMud  abmrb  iMter  if  obtced  ia  it. 
ittiUiintar  taken  up  IvtiM  loot-liaifs  and  paaaed  on^nto 
^Nidmaad  weo  «^  the  tteni  (a  proceai  nr  wfaidi  pro- 
we  aada  wbidi  we  caasM  e»  into  hm),  b  mot  niie 
*W)  it  csBiana,  besides  air*  eeitan  saull  praaortioas  or  the 
'iiUi  suiters  fouiMl  in  aU  toQi.    It  is,  in  (act,  much  like 
'Uarj  drinking-water  6om  •  well  or  spring,  which  always  coo* 
^iMKawtten  iAaalmlott.  Bat  the  lOot*  want  certain  ether 
^-^fok,  wMeb  win  Dot  dbwlTe  in  pni*  wnte  to  a  lafficiMt 
nnder  ordimry  drcuoistances.    Well,  the  mot-hairs,  in 
^^u»(  of  the  oiygen  which  they,  like  all  olher  living  bodies, 
^  ?«re,  give  off  mall  quaalitica  of  add*  which  aid  the  wfaitioii 
^      aoM  rcftactocT  matlen. 

Jtydaew  I  have  fiaiabed— not  because  the  subject  is  eihauatcd, 
*tl«na  the  tiote  at  our  disposal  k.   I  hope  the  object  has 
1.  and  that  yoo  fully  realise  how  well  worthy  of  study 
living  to  t.    Not  only  is  it  nstraetive  as  a  simple 
'^-n  cf  dissection,  a  subject  upon  which  I  have  had  no  time  to 
"U.  bni  the  peculiar  properties  which  stamp  it  as  a  living  organ 
'WmIvu  sHbcd  material  for  much  thought  and  invosti^uion. 
*9«»f  go  further,  however,  andsec  bow  the  str  jcture  and  the 
-aJru  depend  u\n\a  oncatMthcr,  some  vcrj-  ciuiuus  reHection^ 
(hcnudvei  upon  11s  ;  and  if  tine  h;«(i  allowed  us  to  lo  >k 
' inaltcrv  fr<,m  the  other  platfomii  of  view  -  tD  sec  how 
'  vrx%  have  giaiiually  been  explained  away  on  the  ]>art  of  ob- 
"■"wx  u>3  how  what  may  be  called  improved  adapt.itions  have 
■'Sin  ibe  evolution  of  the  nxH  as  an  (jrgan  —  these  reflections 
*  ^  ka««  obtaip.c.i  in  depth.     Hut  wc  have  taken  a  glimpse  at 
■■fs  Kill  !norc  coniprehensiv  e  :  wc  Ij.ivc  touehevl  upon  that 
%i'-l1ui'  r^ue-itjon  t'f  the  rcl.ili'jn  of  the  rout  to  ilb  physical 
^''twiiijeat,  aj]4  it  is  not  ilifficult  to  see  numerouji  points  where 
'  --TSfe  roust  have  been  intense  before  the  plastic  substance 
root  was  enabled  to  meet  the  requirement  >  necessary  heiore 
Urcome  a  dweller  in  the  l.-uid.    The  evidence  of  progress 
*1  wkptatinn  to  hs  environment  on  the  part  of  the  root  i>,  in 
— '.*r  t'liit.uj.       conclusive,  that  wc  might  take  it  as  a  text 
■  •        n  on  evolution  were  sttcli  necessary.    I  have  been 
**«>t\l  l«Ti)  "„.|  tn  '>rcupyso:ne  ni'.ir  time  with  reference  to  the 
**^ong  phenomena  shovm  bjr  roots  which  ding  to  tiees  and 


waH-i,  iVc. ,  1 .1  which  rob  ot'iei  jilanli  of  foi  iil-ni:tlei  i.iU  ;  ami  lia  I 
time  allowed,  I  would  have  liked  to  >ay  .1  lew  wiird,  about 
some  other  adaptations,  sueh  as  those  Ijy  uu  iiis  of  which  inots 
iKconu-  pulled  up  taut  in  the  soil.  However,  these  and  other 
maitei>  cannot  be  even  mcDtlOned,  aDd«  indeed, 
deserves  a  lecture  to  itself. 


FOCAL  UNfS 

V.\7HEN  a  ]>enell  of  light  proceeding  from  a  Inniinous  point  is 
intideu'.  upon  a  prism,  the  rays  at'ier  refraction  do  not 
a>  a  rule  •livcrge  front  a  [joint,  but  fro  n  two  ihort  lines  at 
riglilanglca  to  each  i.ilhcr  at  -■j:ne  distance  apart  depemling  on  the 
angle  ofincidence  of  the  jjcncil.  These  lines  are  kncjwa  as  the 
fo^  lines  of  the  pencil.  Iftlie  edge  of  the  prism  be  veriicAl 
and  the  axis  of  the  pencil  I  -i  :v  horizontal  |>lane,  the  focal 
lines  are  respectively  horizontal  and  vertical  The  position  of 
the  horizontal  Ime  is  independent  of  the  angle  of  incidence  of 
the  pencil,  its  distance  from  the  prism  being  the  same  as  that  of 
the  luminouspolnt,orwithdieiMtatioDofFackiiiiMi'i  "Optics'' 
(p.  88>- 

T',  —  U. 

The  distance  from  the  prism  of  the  vertical  focal  line  ia,  on  the 
other  hand,  dependent  on  the  angle  of  incidenoe^  it»  potition 
bciqg  given  hg  the  fionnula — 

=  co'Vco^V  y 
cos*^  cos'lf' 

The  image  of  an  object  viewed  through  the  prism  will  appear 
between  the  two  focal  lines,  and  will  b«  formed  by  the  circles  of 
least  confusion.  The  two  focal  lines  will  coincide  in  position, 
and  they,  and  the  circles  of  least  confusion,  will  consequently  be- 
come points  if  ^  B  that  is,  if  the  prism  be  placed  in  the  posi  • 
tion  of  minimnn  dmation. 

All  these  phenomena  of  refraction  by  a  prism,  which  are  of 
great  importance  to  the  spectroicope,  may  be  verified  in  a  veiy 
striking  manner  fay  miag  at  an  oueet  a  ptcoe  of  wire  gaua^ 
placed  sa  that  one  set  of  wire*  b  horiaMttal  and  the  other 
vertical,  and  illuminated  b^  a  lodinm  flame  ptaced  hdlild  it 
If  the  light  pass  directly  from  the  gau2e  to  the  prinit  the  focal 
lines  are  flf  coone  viitnal,  hnt  thqp  mi^  be  tmnly  viewed  and 
their  poBtlaBi  identified  by  meaM  of  a  tdenope  which  win 
focus  an  object  at  a  «hoct  distance.  For  one  petition  of 
the  eye-piece  of  the  tetooooe  the  veitkal  wirat  aie  aecn 
diitinctly  wUle  no  horiwntu  wires  are  seen ;  wheieai  tut 
another  Doritiott  the  horfwtal  wiics  mav  be  focinad.  bnt  flwn 
the  vertical  one*  are  no  longer  viriUe  anlem  the  prim  li  hi  Ae 
poaition  of  utdnnim  devlatton.  Between  thaae  twopMltioai  of 
the  eye-piece  is  a  third,  for  triiioh  a  bhuried  image  fic  the  gaue 
is  seen  oisresponding  to  the  didea  of  laaat  CBBfasioM.  Tha 
positions  oC  the  lines  may  be  detemdned  by  aaceitahdng  where 
an  object  moat  be  placed,  when  the  {niim  is  removed*  an  aa  lo 
be  in  focus  in  the  telescope  for  the  two  podtioos  of  die  eyc-plece 
oonespooding  to  the  two  fecal  lues  respectively. 

The  experiment  is,  however,  much  more  stnking  if  the  fooal 
line*  be  made  real  by  inierposine  between  the  gauze  and  the 
prism  a  convex  lens  of  somewhat  K>ng  focal  length.  The  vertical 
and  horitontal  images  may  then  be  viewed  aj  means  of  an 
ordinary  watchmaker's  glass,  or,  t>ettar  still,  by  a  telescope 
eye-piece  mounted  behind  a  second  gauze  with  its  wires  set  at 
45'  to  the  horizon.  With  this  arrangement  the  images  cor- 
responding to  the  two  focal  lines  tan  be  seen  very  clearly,  and 
their  distances  from  the  prism  accurately  measured.  It  is  very 
inteie-iing  to  pl.ace  the  prism  tust  in  the  position  of  minimum 
deviation,  and  foCUS  the  ma(j;nitier  \\\\.tn  the  image  of  the  gauze, 
sliowing  l>oth  horizontal  and  vertical  wires  clearly  defined  , 
then  I  r.  ,;r.i  Lii  illv  I  irning  the  jjrisui  the  vertical  liis:-  i-  .i|  K'car 
compiciely,  icaviug  a  >et  of  horizontal  bars  across  ll.s  i.ititorui 
field,  thus  verifying  the  fiist  formula  cited  above. 

If  hov\cver,  the  eye-piece  Ix;  drawn  b.Tck  some  way,  a  baJly- 
dehned  image  of  the  gauze  can  be  obtained  corresponding  to  the 
circles  of  lea>t  confusion,  anil,  on  withdrawing  the  eye-piece  still 
further,  the  horizontal  line-  disa|)pear  entirely,  while  the  vertical 
liiici>  come  out  sharply  defined  is  a  set  of  vertical  bars  across  a 
uniform  t'lcM.  A^,  the  experiment  was  arranged  here,  with  a 
prism  of  abc>ut  g"  and  the  horizontal  focal  line  about  two  feci 
troni  the  prism,  the  distance  between  the  tvso  images  was  fully 
si\  inches  when  the  prism  was  turne  l  through  an  angle  of  about 
1  S°  from  the  jxjsition  of  minimum  deviation. 

The  properties  of  the  focal  lines  formed  by  a  penal  incirf*^ 
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.   '    .  :'x    ■,:v  iti  :i  lens  cnn  be  verifici!   in  an  cx.ic;lv  similar 
~»;jxT.     It  f  iJIowi  from  the  fuciiiul«e  given  in  I'iurkiu^n'^ 
OtjKici  "  (pk  toi)  that,  wriih  the  usual  aotitioii— 


M  -  V, 


The  vc: ificalion  i>f  this  fornmLi  l)y  ihc  method  of  obs^rvalion 
«lc*c/it'ctl  ahovi-  ha<i  In^en  lound  to  !k;  a  very  lucful  an4  satisfac- 
tory cl'^^"  experiment.  W.  N.  SUAW 
Cavcn<lish  Laboratory,  Camhridge 

UNiVERSlTY  AXD  EDUCATtONAL 

INTELLIGENCE 

CAMBRir>GK.-" The  election  of  Mr.  A.  .M«l«h«ll  M  PlorCMOr 

of  Political  Economy  will  be  weloomed  bjr  ali  who  Icoew  the 
-value  of  work  when  foraierly  in  tctidence  aa  Lectuirer  et  St. 
John's  CoUeips. 

The  Senate  hMMJiclioiMd  the  icoommendation  that  700/.  be 
expended  on  the  purchase  of  microscopes  for  the  biological 
dance,  00  which  wm  interest  at  4  per  cent,  is  to  be  paid,  a 
tmaU  teminal  chaife  heing  nrnde  to  the  students  for  the  «ae  of 
the  nicroacoj^. 

The  Botanic  Garden  Syndicate  haw  reeomnended  the  incr^^ase 
of  the  stipend  of  the  Cmalor  of  tlw  Botanic  Gariten  from  150/. 
to  300/.  The  Syndicate  have  watched  with  interest  the  zeal  ami 
skill  with  which  Mr.  Lynch  has  apip^ied  him-ielf  to  the  con<luct 
and  development  of  the  garden.  The  improvement  iluring  his 
CHrntornhip  has  liecn  very  con^ideraMe,  in  fact  remarkable  ;  ami 
the  rcpiitaiion  of  (ho  (^anlcn  amoii(»  lotatiist!.  ami  horticulturists, 
l>i)ih  at  homo  ftn<l  .iliioad,  hai  risen  -o  much  that  i(  is  now  con- 
siilc-rcil  to  liiilil  a  place  in  Lnjjl.ind  second  only  to  the  Royal 
(•ardenii  at  Kew  .  Sir  Jow-ph  llok>ker  has  s^iid  that  the  tlardcn, 
nmler  Mr.  I,ynch"s  alilc  n>aniif;ement,  is  rapidly  n  ni^  niin- 
ence  111  one  of  the  voiy  Ik'sI  in  luiro  ic.  The  Syn>iiv.ut;  express 
thcli  'I'.in'  approval  of  the  .ivsisiance  which  Mr.  l.yiich's 
intelti^(!nt  appreii.iliou  of  ihc  re(juirfnient>  of  l*otanic;il  leaching 
ha«  enaliled  him  to  retxler  to  the  L'niven»ity. 

Dr.  till.BI'.Kl ,  Professor  of  Rural  Kconoiny  at  the  University 
of  Oxford,  and  the  as>(M:iate  of  Sir  J.  H.  Ijtwes  in  the  Kotham- 
•te<l  experiraental  work,  hu*  accepletl  tfir  [.->  t  of  H  in  >rary 
Professor  of  AgHcnlttteal  Chemistry  at  th  ■  R  .y  U  Ajjriadtiiral 
Oollesc,  t'lfenoester*  rendered  vacant  by  the  death  of  Dr. 
VoelAer. 

Mr.  l>AKrv  WKMWoklii  I'doMfsuN,  B.  A  ,  "  ^    n  M  n 
•lay  cktled  rrofci>ut  uf  liiulumr,  I'uivenaty  Coiiegc,  Dundee. 


SOCIETtES  ASD  ACADEMIES 

LONDO.N 

Phyaioal  Society.  l>ec*«ber  tj.— IVof.  Ondiriet  President, 
in  the  «h«ir.--1'he  r<ill>twing  commanicatio««  were  reati:— (>n 
tlw  eHmi  of  an  rlrctrtcat  current  on  the  rale  of  thinning  of  a 
11t|u)il  Aim.  I7  Vnih,  A.  W.  KeiooM,  F.R.S.,  and  A.  W. 
Huolin.  K.K.S..  rrad  by  Pruf.  Kanold.  In  1877  the  anihors 
<<tMiuiiHnioal«ti  to  the  Royal  Society  an  account  of  tome  experi- 
nu«t«  n|Htn  the  Heclrical  rcaistaaioe  «f  liquid  Sims.  The  rewlu 
tlirit  oblainnl  ahinml  that  there  was  some  distnHm  influence 
(•loirni,  aiut  tbr  jiithort  now  iaA  this  to  be  the  action  of  the 
itiMMii  u}nm  ilx  tihn  it«H£  The  ftlma  experimented  on  were, 
«<  In  thixMiKio  xl  <-s|<<'ria»entat  cylindrical  and  TeitScal,  fimned 
uiMHi  iwn  itlalinum  rings  which  are  the  dectrodea  by 

whit  h  an  ftiH-ii  w  <i«rn>nt  ran  enter  or  leave  the  lUa.  Themode 


ol  iiMiHiiilou  ivl  il>.  M  film*  and  the  ^itOMtions  neceeeaiy  to 
Ii><e|>  ilia'Mi  iiom  ^;.tiiiMi^  i<r  lofJug  ffioNtiiTe  by  condefliatian  OT 

ty  drscribed  before  the  Royal 

s>.i..  i\  (/-i  .,  hiM-s  ,  iKSi,  part  3).   When  such  a  iitm,  jast 

I  (III  J.  i.  U'R  lt>  tl*<'ll,  it  «)iows  it  set  of  colours  of 

,.i.i,  •    III  itti^i^l  )n  hoiiroiital  Iwinds :  as  it  thins  itndcr  the 

i.iiiii  III!    tMiiil%  )'ti«duid1v  hnuiden  out,  nnd  dcsecnd {  a 

1.  (......I   


.1 

\.\ . 

I  •> 

lH.i 

*»l 

II  ! 


'  11  ,i|-|<v.iio  ii  the  (op.  which  likewise 
!•»  I"  1 1     U  <*  \-\ii<^  it<  i<  okw  )Mis\isl  downwards  through  the 

ii,    ...  .si.m  ,.l  »h,  is-K'hi  ^^ll^l^  is  «iN-rlerateil,  «hoWIBg  that 

m.i  til  i!i..  i.  iiviii  i»  Ii-  «Niixi  jjvivity  in  thinning  the  film  ; 
1.1,  k  I.  .«.-i,i,  >-.vx-iin«  III  i>*tt  i>r  entirely  while. 

,|.  ...  ,i,.,u..  .oM  !•  t..i.i»>l  ill  l-e  due  to  the  (iillowing 
'     ,  il.  .   1.1  li.niti  .itf(vi'>lml  ujvin  the  upper  ring, 

i    ,  ■    t.  4  1    II  I.,      i.-ix)!  ii.«i>i<  tv  ifiivk  mnts  of  lir^uid. 
'<      J  il<    im«»imv  >«  ill  tt.u«>i«>t  Ik^dtd  to  its  awn  direc- 


tion, thus  like  praviiy,  thinning  the  fifm  :  iht  va3»  <irii<)aid, 
however,  on  which  the  film  hing^,  hy  ilii.  sam«  lAimhtonit^ 
down   into  the  black   jwrtion.  which  crinurqacally  hemwt 
white.    If  the  current  be  p.nsscd  u]>w.vd»,  ihc  rt»tT«  di«t» 
occur  :  the  iIownwar<l  motion  of  the  baml*  it  retsrdcj.  or,  wvk 
a  strong  current,  reversed.    The  ctpJanslinn  it  intcuel;  -v 
s.-ime  a-,  before  :  the  liquid  is  transfeffcd  atnng  the  Aim  in  rht 
dircrtion  of  the  p-isitive  current  ;  it  somcivmrs  oArA-.  in  'Ke 
form  of  pcmlcnt  drops  attached  to  the  un|»er  ring  ;  iK-^f  mow* 
in  si-i'.  and  stream  down  the  sides  t.f  t'le  film.    V-.\  Rcil^Jil 
rhm  f/rmeil  a  plane  ftim  i>elween  tw  ■>  ht»iij(..rital    nt- ,  ibtfilm 
wai.  illuminated  by  the  lime-light,  and  its  inagc  pnjctUd S|Mi 
a  SCTB'n  ;  the  motion  of  the  lun 's  of  ci>lonr  in  tttf  dinKlk*  jf 
the  current  produce<l  by  fifty  rir  ac's  cctU  waiv  cicaily  4k — 
In  a  discussion  which  followcti  upon  the  trantfetnRe  of  mafrr 
with  the  current.   Prof,  Ayrton  described  wiioe  es]>eriiiiniu 
recently  made  by  I'rof.  I'erry  .\n.l  him^eU,  Whidi  tbcwed  lUi 
certain  met.als  svere  carried  ihrouch  mercury  in  the  iliiiKtiMO  <f 
the  current.    Mr.  Boys  lenmrked  upon  tbe  appaieBt  isotia  «< 
the  film  ;  tlie  current  seemed  to  require  time  le  dcvdop  t' 
action,  no  motion  of  the  colonr-ringa  being  visiNe  fat  wmit 
seconds  after  making  the  current.— Or.  Sitsne  eththiteil  « 
tuning-fork  interrujMor  commutator.    This  t»  4J1  Uiilfmntii: 
reversing  an  electnc  current  Ibrmigh  a  circuit  .1  ^ivi  a  iKim'icr  t 
times  per  second.  From  the  liree  end  of  a  spn.ij,  ktpi  v.inuioj; 
in  uttison  with  an  electrically  nlain^1i^e^i  f<;rk,  b^  an  dkttr- 
magnet  in  the drcoil  of  the  fork  acting  up  -n  an  no  srmt.'B  r 
attached  to  the  spring,  pnnect  two  small  .alu;i>inium  nlaln,  «:it< 
by  »det  but  iosniatea  1^  ebonite  from  the  spriiij:  ixii  fim  tu\i 
other.   Theaearc  eeonecte'l  by  fine  wirrv  wbidi  do  aot  iMcr< 
fere  with  the  vibnlion  of  the  spring,  to  ocrewkapan  tbetowl 
the  instnraient,  to  which  the  poles  uf  a  lottery  ate  juinol.  Ttrf 
motion  of  each  plate  is  arrested  upwards  and  ilotratriAN  H 
aluminiuni -stops,  so  that  (bete  arc  knit  such  str^ri  arrtsgis!  m 
the  coenen  M  a  rectangle.    They  are  conncx'nf  m  \aa\ 
HiagooaHy,  and  each  pair  is  in  communir.ui  >n  with  ne  rol  -i 
the  external  circuit.   Thus  when  the  spring  iv  u,*,  the  oircpi 
flows  to  the  ainroininm  phites,  .ind  is  transiniile.l  ihrcumb  i>' 
circuit  in  one  direction;  when  tlic  spring  Ls  Jown,  it  tl  >«• ' ; 
the  lower  slops  in  ihe  oi.po>ite  direction.    'ITie  clec'.ro*iH.«' 
force  is  thus  reversetl  in  the  cirtuif  twice  as  manv  iinir<.  a»  ''i 
fork  vibrates  per  second. —  Mr.  Lewis  Wright  eiml'iteil 
oxy  hyiirfigen  Linlern  micro^c<-lpc-.     lictaiU  of  ilii>  in-t.:>ir<ll 
will  shortly  l>c  publi-hcd.    IJeoIogic.il,  si    Ii    I.  tn  l  Iih-^-^cI 
specimens  were  exhibited  upon  the  screen  with  gtcii  dis'iiwi 
ness.  the  delinition  bdng  sinpdnrly  perfect  under  the  bi^^ 
[loweis. 

Anthropological  Inatitute,  T>c-ccml«r  a  -If  f  VI 
F.  k.S..  President,  in  the  chair. — ^The  clcctu  n  ot  Mis^  M 
was  announced. — Sir  John  Lnbbock  read  a  rop^'  -'^  vr-jtmt. 
cusionut  and  idationships  among  the  Anstntian  abonpai 
Many  tribes  aw  divided  into  faiailic*  'or  geotc^  cml  a^  «> 
may  marry  a  woman  of  bis  own  sea*,  ^r  in«i^ncs\  ..-mi 
the  Mount  Ganibier  (South  AoatraTia)  natives  evrry  nii-i  « 
Kumiteora  Kroki,  every  woman  •  Kwaitisor  or  a  Kruk^i 
No  Kumite  may  marr}-  a  Kumitegoir.  nor  a  K/nU  a  KKt^ip 
In  many  cases  the  di\-ision«  are  more  coinptati  hal  the  fcne 
principle  is  that  no  man  may  marry  a  woman  cf  the  saaegtrt 
himself.  These  divisioas  often  extend  tbroo^  many  irilc^a 
over  hundreds  of  niiie^.  But  while  these  nstrictimik  src  i 
pot^d  on  marriage,  on  the  other  luAd«  in  osie  seete^  trtrjm 
IS  considereil  as  a  husband  of  every  womnii  bdosmcto^  O 
with  which  he  is  pennitted  to  marry  :  eo  that  «  VufV*  >  < 
and  llowiti  forcihly  put  it,  he  m«y  ha**  lOOO  nulea  *4  «t« 
Hut  though  we  may  call  this  maniace*  nwl  it  it  a  lijAt  whf^ 
old  time^  was  genemllv,  and  to  n  certiun  enieni  siw  is  w.- 
nised  as  perfectly  legal  and  reapectnb'e,  it  duct  nm  help  %' 
the  origin  of  marriwe  in  our  sense.  Comnnmal  mairut: 
{as  he  had  propOMd  to  tall  tt(  was  no  doubt  ahovi^xD*!.  1 
fonnded  on  oatnnl  imtiaeta.  But  bow  did  ilie  insutet'<n 
"indivkiual  marriage  "arise?  "  Individual  oiamage  iy\ 
be  derived  Irom  **  oomaiund  marri-Tj^e."  becau  ir.  Is«»wewr-' 
the  gentes  may  be  subdivided,  the 

mott  within  the  gens.  Messrs.  Fi'-on  and  l  iowtti  lili  -t 
thought.  anSdently  lealise  the  fund  aincntal  •IisJinclii  i  t  i  '« 

these  two  customs.    They  s^K.kc  <.r  ti,>th  as  ••  tnamniii .  ' 
indeed  we  hnd  no  other  word  for  them.     \tX  they  •■<■':  » 
caily  distinct,  and  even  opposite  in  their  chsr»eit-r«'--. 
John  l  ulihock  h.id  suggestetl,  in  his  work  on  tlw:  •••  >n;u 
Civili'iation,"  that,  nhuc  in  such  a  Mate  i>f  thii^s  r*-*  nvifi  1 
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i:\.  ''ruie  i.  mo\T\M  l<Ion;;mg  to  hi-,  ami  trilK:  cvcliisivcly  (o 
.:f.4<rf,  s!,ll  lhal,  if  he  capltired  one  belonging  to  anottur  tribe,  ' 
It  'crcf  y  .^<;•^ui^<^•^  •■in  inilivlilual  and  jKculiar  right  to  hrr,  and  ; 
J'f  riwrif  c\clu>ively.  fin  niic  else  having  any  claim  to,  or  1 
■:  f^T  t  in,  her  He  con^iiltrnl  th.-il  thi«  cxplninci)  the  preva-  i 
,.rix  ;■:  foiTii  of  cij-tuic  in  marriage,  first  poinlvd  nut  by  the 
:ir  Mr.  Mc  Ltfinan  in  his  excellent  wfirk  on  "Primitive  Mjjr-  j 
-  -rth  ^h  Mr.  Mcl.rnnan  at'rtlmtcfl  to  the  prevalence  , 

!  a^.ii  V,  ot  thr  ni»i>itii  <•/  m.Trjinj;  oitt-iilo  the  In!'*  :  while.  ' 
,      c-.r-lran.  Sir  John  I.ul<l>ock  mainiaiiKii  ;l;;u  iijilivi'ltml  i 

•  ji'Ai..- u j->  fo«r>(le<i  <,n  c.i|itiiie,  because  ^h;^  couM  ali>nc  gi^L-  | 
i  j;v>  in  r\L-lii'ivc  nght.   1  hi-  view  ha*  rcctnlly  1  ten  ef>nlcstc<l 

I  Mevir..  Fi-.'.^n  and  Hortict,  bii;  Sir  John  replied  in  detail  fo 
!:!  irpuQuntv  anii  svp|Mirted  his  sugge^-lnju  by  stronj*  vA'  | 
. -L -.  <i.njc  even  taken  fioni  their  own  work. —  ITie  Director  , 

'^It.  kuJttr)  read  a  pripci  nn  lh>-  Jeracilor  initiation  ctremutiics 
•lit  KfUnai  ti.bc,  by  A.  \V.  llMwia,  l-.ti.S.  in  which  the 

rc*ko<ga»c  a  d<lailc<l  ac,  oiint  uf  a  jerncil  at  ^^llich  he  himself  j 

•  i  ('cKlit,  and  drew  attention  tO  the  manner  in  which  it 
a     fr«»».  or  htt  iwtmManc  •  ..  tl  <•  Karii^cal  of  the  Murring. 

8«y»l  Society,  I  leccuibcr  I.— Thos.  Ste  vcns«>n.  C.I  .,  Presi- 

in  die  th.ur.  — Mr.  Steven^.m  made  some  remarks  in  cannec-  j 
•i»  I;  UiM  cleoti.m      I'residcnl. — Sir  W.  'rh^jiiii  n  communi-  | 
Iiv^pei  on  the  disfrihution  of  eneigy  between  colliding  groups  I 
>  ii.:ii'ii.iv^.  !ti  which  he  drew  atlcntion  to  U<ilti:mann°s  extension  I 
'  1  '"i-'-icni  j^ncn  hy  Clerk  Maxwell  for  the  first  time  twenty-  ! 
iftrv  rfjjfi.     tic  pLiinled  out  that,  while  Maxwell  made  hi* 
ihtoitiii  the  l  .isii  i.f  his  kinetic  theory  of  g.iM.s,  iUdtx- 
i»L  >  ?»!ert<ion  would,  if  true,  be  fatal  to  that  llle^Jry.  Prof. 
I  .-;i<ic  »l«o  !«tate<l  tliAl  the  proofs  of  Uolt/munn's  theorem  arc 
I  '  >Jtl>!*«ojy.    The  theorem  il>clf  seems  ini]>rolpal>'f ,  and 
;:t>1  f<  »<fcepie<l  unless  rigidly  demonstrate''.     I  le  wi'-lied  to 

•  I"  'ho  attention  of  matlicinaiicinnH  to  the  >idj,rct.  mi  thai  ibe 

'lihe  theorem  flight  b«  le*le«l.  I'rof.  trum  Brown  re« 
-•.vL<:  tij.it.  cMn  intbe  «iin|jeM  ca^s  to  whioh  the  theorem 
^-M  be  «j)(>Iied,  there  seemed  no  accordance  livtween  it*  rr-.uli'j 
1l4*dstl  fact.  Prof.  Tait  staled  that  the  truth  of  the  theorem 
MMttned  to  bim  to  so  doubtful  th  11  h.-  bad  called  the  attention 
tlr  Socidjr  lo  it  two  scsvjons  ajjo,  uud  had  aNorefeire<l  to  the 
»*Cr-  in  his  rccentl^--pulili-.hed  IxMjk  on  "  Hcot."— Sir  \V. 
T3a»wn  then  coiitinuDicatci  a  paj«er  on  the  dynamics  of  reflection 
»  rr^rsLli..!)  ill  the  wavc-lheoijrof  light.  lie  gave  a  complete 
mWctii.ilical  the.jry  of  rcncctioilUMl refract itjn  1  lit;hl  suppuscd 

•  3>n*>K  of  vihrAtiuitf  in  homogeorous  elutic  me^iia  ot  ^liflcrt^ni 
Wtlick  aiwl  rigidiiief  in  the  iwo  svlutanccs  thiongh  .vliich  the  , 

•rtjt  »*»  onmidercd  lo  pa.'t^i.    llie  theoiy  confirmed  the  views 
>f  Mulct,  Lxreni:,  an<l  kftyldgh,  that  the  density  of  the  lunioi*  I 
*saiB  ether  »  different  in  diffcrant  tiansparent  tuUtancts,  ' 
'Mr  it«  efftatvc  ri^ity  i>  equal.— Sir  W.  1  honuon  then  gave 
iptpet  on  Kcrr'«d»»c«>veiv  teeaiding  the  reflection  of  light  ironi 
-  caciM^x^  pole.    Kcrrs  msemtrf  ibnns  an  extemion  of  < 
7ind«y'»  o'4crvalions  on  the  a«lion  of  magnetinn  on  polaiiyctl 

(lUkinf  ihron^U  tnT»parent  Mibtlanccs.    The  plane  of  ' 
^wUiMtioo  of  Ught  reflected  from  •  poburiaed  magnetic  pole  k 
'-<«H  dmagli  s  definite  angle  in  »  direction  opposita  to  tbc 
•UiftafioMt  HSiaciioB  of  the  AmperiM  mrrenl<.   Some  time  i 
••aed  ^Eofe  Kerr's  rendta  were  obtained  by  any  other  ob-  | 
"^o.  Knndl  SoaUy  succeeded  in  verifying  them,  and  added 

•new  dnoivety  of  tlte  rotation  of  the  plane  of  poTamation  of  1 
^iu^mai  thiough  a  transparent  film  of  iron.    In  his  paper 
*•  if.  TWnjson  gave  a  dyiiamical  expltination  of  these  pheno-  ' 
Ctftf.-  I  iw'.  'I  ait  exhil>ite<l  a  new  form  of  apparatus  for  dcter- 
*iaii^  the  C'.iiipie  sibihty  of  water.    Formerly  he  measured  j 
ie  Ompirv-ion  produced  by  a  given  presvitie.     In  lii^  new  | 
•ffce»t  PC  mi-a-iurs  the  prl-v^llre  refpiired  to  produce  a  given 
■ '^B^Trr  ,ii.ri     ili»  arrangement  allows  him  tf>  make  any  number 
.  BK'-*'>i>iniciUs  in  rapid  wcces,sK>n  at  any  one  tein|JiTaturi;. 
■ica    ll>c   iem|H.-ral'.ite    can   be    raiseii,  ami  corresj'onding 

ttAttT-inrnis  ni.ide  without  once  ojiening    the  conipressjon- 
1',  n-am-     1h;i^  ex(>eiinicnt5  which  formerly  would  have  taken  , 
-«iiv  for  <hi!r  compleiion  could  now       xccomjilished  in  a 

■  ll!e  afleniMon.     R'.idc  re  u't-.  only  li  .-i-  Invn  o'.i.nined  as  yet 

■  »6  »li<- iilil  5tr^  ni»^vivf  ^uaiprt  .Mull  ;4;jj  at.t; .;  .     1  h«r*e  seem 

•ho*  Out  'lie  tliriiiDUtion  of  con»;  rcssihility  at  higher  pressures 
**n*rr»f.  lfv»  at  highri  lein|ier iture«,  and  may  |xjssi)>ly  even 
"«tO£iiv-  »n  incTM.'.o  fvr  the  first  few  hundred  atmospli .n.^  ]  tt  ,-  j 
vrt    ii.i'ao  T.  «j  ticAniic  statements  can  be  made  till  the  new, 
v"'  )><i;  «tr.,ag,  appuaCm  now  being  made  b  avaihiljle  for 

'5^>cniutBt.  1 
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/cidctny  cf  Sciences,  Iieccmbcr  15.— M.  Rolhind,  Pre- 
sident, in  the  chair.  —  On  the  forms  of  the  surface  of  the  lumi- 
nous wave  in  an  isotropic  environment  situated  in  a  uniform 
magnetic  field  :  probable  existence  of  a  |>eculiar  double  refraction 
in  a  direction  nonnal  lo  the  line,  of  force,  by  M.  .\.  Cornu.— 
On  the  .ilgebraio  relation^  l>etween  the  hypcr-ellipHic  functions 
of  the  «-order,  by  M.  ISriosthi.  — On  the  detci  niinatioii  of  a 
special  case  of  isomerism  in  the  ateioncs,  by  M.  G.  (.'hanceU<~ 
tin  a  method  of  incKulating  the  large  ruminants  with  the  virttt 
of  tulierculosis,  by  M.  G.  Colin.  The  experiments  otade  on 
the«c  aniiTiiils  afford  means  of  exactly  measuring  the  period  of 
incubation  of  the  tuberculous  elements,  and  determining  the 
timerec|uired  for  the  tuberculcs  to  pass  to  tbeitate  of  transparent 
);fTanulation. — On  il-.c  variations  of  iheo/or  e  present  in  the  atmo' 
sphere  during  the  l.ile  oiitln"  ak  of  cholcia  in  Pari*  and  Mar- 
seiUeSi  and  on  tbe  advantages  obtained  from  luoneine,  by 
M.  Onimos.  In  both  places  there  w.is  a  perceptible  diminu- 
tiOD  of  the  atmosphetic  ozone  during  the  prevalence  of  tbe 
epMenlfii  adiile  a  irarke<l  difference  was  observed  between 
the  ozonometric  c  ndition  of  the  air  this  year  compared  w  ith  the 
prece<Iing.  In  Marseilles  the  mean  for  july  of  this  year,  when 
ih»- <  I'ii'rmic  waa  at  i's  height,  was  o  »6  ;  thai  for  the  corre* 
■ip'iri'lii  _  |>eriodin  1883  as  high  as  217.  In  I'aris  the  mean  for 
NovemK>er  was  0-44  and  1  82  respecti^  ely.  The  author  infers, 
not  that  the  absence  of  ozone  is  the  cause  of  the  disorder,  but 
that  it  is  a  favourable  condition  for  iu  development,  while  it  is 
certain  that  the  pre:ence  and  persistence  of  oionc  help<>  ma- 
teiislly  to  arreat  ks  pngreK.  His  experitnenti  with  Beck's 
prepanttioR  of  oaoBcine  on  men  and  animab  were  attended  with 
eaoelleot  resttlta,  and  produced  no  UlefliKta,  even  when  adminis- 
tered in  laiQe  doses.  Its  action  atfiicts  chiefly  the  central 
nervous  svstcmt  on  whkh  it  produces  a  sedative  eliect>  tending 
to  show  that  this  region  ia  the  main  seat  of  tbe  malady.— On  the 
theory  of  the  figure  of  the  planets,  by  M.  O.  Callawlreaa.— On 
a  trigonometrk  fbrtnttl*  of  interpolation  applicaUe  to  any  values 
of  tbe  independent  vnriable  mnuMity,  by  M.  (i.  Pouiet,— On 
the  aeelloBi  of  mathematical  inJwtions,  by  M.  Laguerre-— On 
the  conditions  necessary  to  deteimine  the  photometric  value 
of  inteuM  foci  of  light,  whether  electric  or  solar,  bv  M.  Hei^ 
ihclet.— On  some  jproi  etacs  of  nmoical  qMCtrofcoipKS{  by  M. 
Fug.  I>emarray  —On  the  mutual  altnaetiaB  nf  bodies  m  sola' 
tion  and  of  solid  bodies  immersed,  by  M,  J.  Thoulet.  Tbe 
author  shows  that,  when  n  salt  x*  dissolved  and  a  solid  body 
inimerNcd  in  the  solution,  an  attraction  is  set  up  between  the 
two  substances  altogeiher  inde|>ci)dent  of  any  chemical  action, 
and  that  thi»  attractirm  is  in  direct  proportion  to  Ibe  Surface  of 
the  solid  b<idy.— Note  on  the  dksociation  of  the  hydrate  of 
chlorine,  by  M.  H.  Lc  t.  halelier.— Coolributions  to  the  Study 
of  brucme,  by  M.  Occhsner  de  C'oninck.  It  shown  that,  like 
cinchonine,  bnicinc  contains  in  its  molecule  a  t<-trahydrur<  I 
of  quinoleine.  Thus  is  again  conlirmed  \N  ischncgradsk)  * 
hyjtothesis  that  the  pyridic  ami  quinolic  l>ases  e>.ist  in  the  State 
o'(  bydnircts  in  the  hxed  alkaloids. — On  the  fom-aiion  of  tbe 
shell  of  the  egg  q[  Scyliium  tiinuu'n  niid  Sni/iuni  iiifiihtt,  by 
M.  t.  Perravev.— <^n  the  bioh«gical  development  of  the  Chelifer 
group  of  Arachnida,  by  M.  Ch.  Robin. —On  the  structure  of  the 
digestive  apparatvis  of  CaHlhartsvtsuuloria,  Ep'(  <Mla  i(Hua/u. 
I.ytta  fafiruti,  I.  <!:r,;',i,  and  some  other  members  of  the  Can- 
tharidcs  gioup  o(  ai^ccls,  by  M.  .Mph.  Milne- Kdw.irds.— On 
the  anato  iiical  stmcturc  ol  the  peduncles,  comiLired  with  that 
of  the  ordinary  axes  and  of  the  petioles  in  plant;,  by  M.  E. 
I^ilcirie.  — .\ccount  of  two  sjsccimcns  ol  l  in .nr.il  ^;rwv^Ih  in 
the  nuLshrooin  family,  by  .M.  Fd.  Heel  el  — ticnenc  characlcr- 
teri.-.tics  of  Plcur.xspidolherium,  amammifcr  of  the  Lower  Eocene 
fi>rmations  f  oni  the  neighbourhood  of  kheims,  by  M.  V.  Le- 
nioine.  —  On  the  fo  sils  of  the  Carb.>nifeto»s  strata  found  in  a 
well  recently  sunk  at  I.ubierc  in  the  Brassac  Uasin,  by  M. 
tJrand  Kury.'— Note  on  the  |>crio<lic.il  recurieiue  of  the  c  epusci  -  ' 
l.  r  glows,  by  .M.  I.  J.  Lamlercf.  1  he  recent  reappearance  of 
this  j>heniimcnon  precisely  at  the  same  perioil  as  last  year  is  re- 
rc^jarded  by  the  author  as  an  argun  ent  in  favour  r  ith'-r  of  a 
co!>aiic  than  of  a  volcmic  origin.  — M.  Mascavt  ss.i-  a  1 

member  oi  the  Section  of  I  hysics,  to  replace  ^i.  Jainiu,  recently 
appointed  Peipetnal  Seaetmy. 

Physiological  Society,  November  14.  — Dr.  Kbnig  tpoke  | 
on  coloui-blindiicss.    A  ray  of  light  decomposed  by  cal^ 
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SUBSCRIPTIONS  to  "  NATURE." 

Vanrif  /go 

H«ir.yewir  14  6 

Qoarterlj   ^  ( 

X^th«  United  Sutcs,  the  Continent,  and  all  plaees 
the  Postal  Union:— 

V-      •  t.  4. 

» «fiy  ao  6 

VntwlT  %  o 


CHARGES  for  ADVERTISEMENTS. 

ThranLiaetlBColuua«.6ir.       par  Uae  after. 

One-Eighth  Vi^c,  or  Quarter  Column  ...  o  18  6 

Quarter  Fa^e,  or  Half  a  Column   I  IS  o 

Half  a  Page,  oraColaBw   3    5  o 

Whole  Page   660 

Fm  Ofie*  Ordtn  fmyaNi  to  M ACM  ILL  AN  <&•  CO. 
OFFICES  29,  BaoroKD  Strbkt,  Strand,  W.c. 


liitvf  #f  %ntitMt% 


London 
SATUKDAV,  Decrmbbh  %f. 
'-mu.  liMTmmoN.  at  1— ThrSourcciof  F.lectridty:  noCTjfadalL 

TIES  DA  y.  DscauBBa  ^ 
■OTM,tMUiiiieM.  ai  J  —The  Soureea ofRkctridty:  Vm£  lyndad. 

THURSDAY.  U^'i'Mt  t. 
9amm.  t«srm.TMHt.  at  >— n*  Smreei  «r  EkciHciiy :  FMC  TynddL 
SATOKDAY,  jAUi'Mtv  » 
tusTtTormir.  M  3-— The  Sourtn  of  Rlactridty :  haC  TimdalL 


C,  D.  AHRENS. 

■PBISM  WORKER  AND  PRACTICAL  OPTICIAN, 
CHEAT  RUSSELL  STREET.  LONDON,  W.C 


SPECIAL  NOTJCE—S't  tht  Ntw  Polarising  Prism. 

C«B  be  wi^l  o*«r  any  A  ft  B  E)-ej>i«ce.  Siroogly  rtcommeadeil  rarLaBlen 
»•  ™-«  iak<-  tfi  nny  Objecl     h\v>  •ee  the  New  Erecting  Microscope, 

.'i?  ■>'.?^  t  O'.i  kind  .>nv  Kyr(iircc  can  be  used  with  it'  Iiislh«on!y  way 
Zr^^''S       Otyectk  in  il-cir  right  shi^  snd  fotin.    Maker  of  the  Lanteit 

Ao-  a^fer  rnak  Ol^  Eiq.,  LUB..  B  A.,  ftc,  fte. 


T«AD»  SUrPLIF.D  WITH  PmM<i 


AMATEUR 
PHOTOGRAPHY. 

AMATEURS  SUPPLIED 

WITH  *Lt 

NI  CKSSARV  APPARATUS- 
DRY  I'LATES,  CHEMICALS,  &c 

tm^rmttmu  Cnm. 

a£ORaS  HOUaHTON~&  SON, 

 Sy,  IliOH  Hcttjoaw,  LWDOM,  W.C  

A  GREAT  BOON  TO  AMATEURS. 

^v^j^nphir  Apparatus  xn<i  MitcriaU  of  the  Hi(;he»t  Quality  tupplierf 
•  'Jltj  f'ni.T»  trom 

THB  PHOTOGRAPHIC  ARTIST'S  STORES, 

4},  CHARTERHOUSE  SQUARE,  B.C 

(Clu-K  to  Ald'Cr^^ralc  Station). 
--«?I.tT  K      rOlTKlSIS-    OUTFITS.      KVERY  REQUISITX. 
>'ew  IUaatra:e<I  I'nte  \:,-.t  (J    A'l'Jrc'ii  the  MANACn. 


HOW   &  CO.'S 

Geological  TnntparendeB  for  the  Lanteni. 

PMOipilii  CataloEite  on  AppBcalioB. 
WALKSR'S  SPECIFIC  GRAVI 1  V  IiALAKCB  POK  ROCKS 

AND  MINERALS. 
ROW  »  OTS  POCKET  MICKoSCOPE  I  AMP.  U.  tA. 
niCRO-I'KTROI.OflV.— Section*  .  (  Pilch*lone>.  Obndiaiu,  Granite*, 
jMsjie«    Diarifs    Gabbro*,    D  .Icritr-.   Ba<aU«.  Tachjrlitti,  Trachytei, 
UulRtn,    Po»T»hyrite«.  Rhyoliies,  l.a»»»,  Ailici,  GoeiM.  Scbist*.  Ujim- 
r :   >    .  price  M.  #A  eactk 
jAMfe-S  M^W  tt  CO..  19.  PaMiMoaoN  Sri 


LIOHTNIMO  CONDUCTORS. 

BoMlance,  accumulated  riace  the  rime  of  Benjamin  Fntnliliit,  fnist* 
OOOenaieeTy  that  a  Conductor  made  of  Copper  of  adequate  liie  U  the  VcM 
of  all  appliances  for  the  protection  of  every  deicrtption  of  building  from  tbc 
■JtiiriRtivc  effect*  of  lightninK. 

NEWALL  &  CO.'S 

PAT EN  I 

COFFER  LIGHTNING  CONDUCTOR, 

Aa  applied  to  all  kind*  of  HiiildinK*  and  Shipping  in  all  parts  of  ibc  « 
with  oavaryin^  njcceu,  i*  the  m'>^t  Tni'twoTthy.iiio<t  Effective,  and 
the  Cheapest  Coi>ductf>rever  ofTrrrd  In  the  PuMic. 

R.   S.   NEWALL  ft  CO., 

!)•.  STRAND,  WlC :  y.  NKW  QUAY,  LITIltPOOLs 
41.  AMDBKSTOM  QUAY,  OLASOOW. 

MAMVPAeremT— OATmMSAii^if.; 


u  rid 
alae 


SA.NDEESON  &  Co.. 

■ela  XaTaatOVB  vt  Iht  Solid  Copper  Tape 

LIGHTNING  CONDUCTOR 

In  Con  tin  11  uv  I,f  ni:(h-,  wiihoui  j  ■ints  «iir  plied  by  tbrmto  Her  Majcily't 
Govrm'-irr-t  :iti  1  tlic  ('olnnits  :  tlic  Italian  ( >\ emit^cnt.  the  Arffentioe  Re- 
public, and  other  Kureign  Govcnunenf.  :  tSr  Royal  Court*  of  Ju>tic«,  Strand, 
the  Houte*  of  P.<tlj;rnicnt,  &I- 
The  Jury  Coiniiii««ion,  acting  on  thi-  !<■  |>>ri«  of  the  International  Joilctof 
the  Hc.tlih  n>hilKiir>fi,  h  ive  awarded  a  Itrotite  Medal  in  Clax«  36  to  MeaafS. 
Sa.NDKkMis  ii  (  i>.  fur  their  Solid  Com>er  Tape  Lightning  Conductor*  in 
Continuous  Lengths,  without  Joiots  and  of  Hifh  Conductiviiy  Copper. 

LEADENflAlX  H  >USB.  tot,  LBADRNHALL  STRBBT.  B^ 

SECOND    EDITl  oTTi 

GRIFFIN'S 

CHEMICAL  HANDICRAFT. 

PRICK  «»  id.  POST  FBRl.. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS, 

ILI4USTRATED.   CI.ASSIPIRD.  PESCRIPTIVE. 
Oeia  J  1*0.  4l«  igi„  lUiuiniad  villi  i.6ao  WoodCMtt. 

Mm  Cm^kk  mml  Ckeafttt  lAtt  9f  Apparmiut, 
TOHN  J.  GRIFFIN  AMD  SONS,  a^,  GARk ICR  STRBIT. 
 LONDON.  W.C.  

PATBRSON  ft  COOPER. 

76,  Liril.K  HRIIWIN.  I.f)Xt)()N,  K.C. 
Electric  Light  and  Power  and  Telephone  Engioeert. 
N«ir  Bleetrie  Lifiht  Gualacne,  peat  ftw  v. 


PATERSON  A  COOPER  beg  ui  give  notice  tH.it  thry  have  dMMwder 
the  PhiloiopKical,  Educational,  and  Kxp  rliiimiji  Part  -  {  t)ieir  BomCM  10 
Messrs  J  andT.  MAYFIKIJ),  4. 


On 


Virtnna  Street,  K  C 


FEBNS,  A  SPECIALITY. 

The  largest  and  most  pivAnely  ILLUSTRATED  CATALOGUE 
of  FERNS  ever  published,  containing  muck  valuable  information,  many 
Symrayni'i  numerous  Detcnptisna,  and  copious  yet  simple  "Hint*  oa 
Fem  Culture  "  ;  representative  of  Our  IMMENSE  STOCK  of  FERNS, 
which  is  probably  the  lainst  in  the  Worid,  luiuhlc  ier  STOVE  aad 
ORBBNhOUSB  culdvaiioo,  for  OUTI>OOK  PBKNBXIBS,  aad 
other  purposes. 

May  bt  had      aippUcal'wft.     PRICE  \i. 
ABRIDGED  CATALOGUE  OF  OVER  lOOO  SPECIES  AND 
VAKIBTIES  POST  PRES. 


W.   &  J.  BIRKENHEAD, 

FERN  NURSERY.  Sale.  Makchbster. 
NEW  MICROSCOPIC  SLIDES 

JUST  ISSUED  BY 

EDWARD  WARD,  249,  OxFORU  Street,  Manchestfr. 

Brililh  Polytoa  (Polypdoa  of  Bioellaria  ciliau),  Opaque  for  Binocular. 

_„  „  „  ,,        Balsam  fir  Polariscopc. 

Parasite  of  Einu  (Nlcmai  dromii-u%X  in  naliam 

PriLC  (.)i>c  .Shillmc  rac!!.  •  r  I'osl  free  for  14  Stamp*  c.l«.h- 
Microsciipic  Slides  in  great  variety  sent  uut  on  selection. 

NowStciaaaf  uaawunted  Object*,  i*  Diiioctiei  •(  tlw  Gadtraadt, 

pa«t  free  Ibr  •«.  tA. 
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In  Casks,  12^6  per  9  gals.  In  Bottle,  3,3  per  doz.  Impl.Pts.* 

•  ltn(tlc<  I  ti.irgfd  J  -  tier  du/.,  and  allowed  at  the  vamc  rale  if  returned  ;  but  ihcy 
mast  be  i>aid  fur  with  the  Vieer. 

Neither  «ii;.ir,  «acch.imm.  n>r  any  of  the  many  new  brewing  MAlrriAli  »ic  u«<d  in 
the  manufacture  of  the  "S  N."  Stout;  it  ■■i  Brewed  entirely  frum  the  finest  Mall  and 
Hojm  ;  it  »,  loo,  man  hopped  t)»nn  Stout  i»  ceiKrally;  therefore,  I  c^iidet  twins  »er>' 
nuiritiotti,  it  i<  an  e«(.c!lciit  Tnnic  and  particularly  suited  for  invjlid«,  ladio  nurxins,  ur 
mn)Dne  re<)uirini;  :i  K'xxl  "trrri^ihenlm;  tieveraE^  It  i»  a  "Sound  Nulritioui"  Tonit, 
and  very  much  rev  >niiiiendcd  l<y  Mri!:i.il  men. 

WALTHABiC  BROTHERS, 

irrU  "HALFOUINKA  •  ALE    nREWEBY,  LONDON'.  S.W. 


G.    CALVER    has    received  HIGHEST 


M 


A'*  VP  ('  fae  '■  Kirelleoce  and  Impro^ 'menu "  in  Reflectinfj  Telrtcope* 
cvhi'.irci!  at  the  IntcraaiionaJ  EtKibiiijn,  London.  — Descriptive  Cata- 
io*-!'^  •■>-'ve  »tafr.if» 

«,  (  \I Al-R.  F  R  A  S  .  W,.;f  „!,  (•^lc^n»f^r.I. 

iCROScoPic  oBjEcrs  for  hire, 

H- .f..l.»<:i  aI,  Botaf.i'.A!.  <  I  iigital,  hy  the  br<t  Mo«ntfr^  Lei 
<■-.■  A\  ni-'Irralc  tcnu>     I'aiticuLirt  of  It.  Wti  us,  Ualmaio 

k  .-1   innsx  Hill. 


O'l  itie  |>I  of  c%cry  Month. 


JOURNAL  OF  BOTANY, 

UKITISM  ANI>  F(irei«;n. 
Ediwd  '.y  f  AM>«  Rmrris.  r  L.S..  Britlnh  Uutcum 
Cammr^   ^' >rij(iiul   Arliclta  by  Icadins    HolanUt*.— Extract,,  an<l 
^  A^M%  tjl  t,w  lr<  arxl  Mimoin.  -ArtkUt  la  Joumali.— Botaoical  Ncwa.— 
I.IM*  •  f  *»»•  l»ll«i. 

II   1'     Sul-v  riplion  tor  '  >!>•  Year,  payahle  inadiraoc*,  itr 
l^-M  .«»     W-Sl,  VKWM^V.  »  CO,,  s,.  lUiion  Garden.  K.C. 


THK  ZOOLOGIST  : 


*  .  .  ' 

•  u.. 

r* .  •  * 
4<.. 


)       >i  ,  ii>  Mt  ii>k  |-ui.ii>n<  ro. 

/        III  •4,  n,,nilf  ,/,-Nr,t»  al  |>rr«rnl  in  the  preu,  may  be 
I  .1,  ll>,      ,  .  "  I..IK1I";  I'n.f  «;..r.l,«^t',  "Ttie  Type*  of  Creek 
",    ll< 'i<  <|'ll<  ll'a  "I'lKiilo  of  OiiMmriiiat  Tumini^";  AuJtley', 
ft.  •  •  •!    >  I .  <•(  liultri',  ">i|.r.iral  ArialvNi*";  Burfcu't 

«..,.•!  >      li.di*"  ;     S-iniurl  I'jimer  ;  a  Memoir." 

I       •  •  •  .il  llir  .  l/4>  »v>  1  —  "  t  bi<  hook  i«  admirably  illns- 

•  .  f .  .'i'lii  «i>l>il  1 1«  rapiudui  liuii,  frutn  lovely  and  chamctcridic  ic|Na 


KflK  'I'HF 

A  It  Tt  STIC  DECORATION  OF  THE  HOME, 
AUTOTYPE    FINK  "art  GALLERY, 

7,    M  VV  OXFORD  STRF.F.T 
/|i>'ti*y  l>i.<ir,  Wf«t  of  Mudic'>  Library). 
»M  I  Mill*  t-OPIKS  OF  THK  OLD  .MASTLRS, 

\  •    •      .  rrj  r.f  f  ffetiraleH  Oallrri^'^  of  Fufxitir 
H  I  l|r»NS  OF  MOPF.RN  PAINTINGS 

I         ■••  I  '•i'/.  *'*lhe  S.-^lon."  Ro)'al  .\rttHriny. /tr. 

I-      :  mi;     'i»  1  f  RNIR-S  "LIHFR  STUDIORL'M," 
'0:-:i     >H    I*!  •.  SOI.IIS  i;AINsnOR(->fO!l,  LAWKFNXE. 
\  ••  tmf  -'^k.  fr.im  the  Print  R'wni.  Briii«h  Museum, 
fi  I'AurHir?,   wlih    I're^v    Noti^'e,  from   the  Tim^t^ 

Jtlktm^tu  ,  .t  «y/M/,  l'*'IJtli»,  Art  JcMrnal  &c.,  free  |«r  Po*l. 

/.«/  A'l  I -ImUufi  m  fmfri  friit  Si.rf*mcf, /ftr /tr  Ptlt. 

THE   AUTOTYPE  COMPANY, 

74.  OXFORD  STRKET,  W.C^  

BCIENTIFIC  ART.  " 

t.fl-f  Ut  %r^iH  l>IAf;R\MS  (Chemical,  nir»JcaI.  Ceolofica!, 
A"!  »:'-<t  •  •',  h  •.lotfi'al,  A> .)  uf  any  required  Kale  in  black  and  while  or 
mtih  f»(»^r»we  irftrr.  Of  printed  deacrtptiodx. 

AV,  MrAWIWGs,^  WOOr>and  the  LITHOGRAPHIC  STONK  for 
H'^t.t^  ••'•fully  atul  neatly  eze4.uled  by 

W.  h.  fiU.NCAN,  .Scientific  Autist,  22,  Dclamerc 
Terrace,  Rajriwatcr,  W. 


The  CHEMISTRY  of  the  SECONDARY 

BATl  ERIKSof  Pl.ANl  f.  and  FAUKE.    Uy  J  II  GUkKsTiiSI 
Ph.D.,  F.R.S..  and  ALFRKD  TRIBr;.  F.lwr  C.  L«a«fet  « 
iniurv  at  Dulwich  Cilleiir.   Crown  8in>,    tt  iJ 
 alAfMII.I.AN  m  C'l..   

In  Fcap  9>o.  Pr.ce  u  6,/ 

ELEMENTARY     LESSONS    IN  THE 

SCIENCE  I  >F  AC.klCULTL  RAL  PRKCr  CE    br  M  TaNM> 
f  .C.S..  M  R  A.C..  Eaaminer  in  the  Princip!'*  f.f  Ap^cultart  iirJc 
the  Goverameni  Dejiartnienl  of  Science.  « 'mel^'1«  Pr  >feMiir  af 
cultural  Science,  Unirertliy  College,  AberyavitS. 

MACMII.I.AN  :k  CO  l.-n.ton 


64,     C  O  R  N  H  I  I.  L. 

PERILS  ABOUND  ON  EVERY  SIDE 

1HE 

Railway  Passengers'  Assurance  Company 


WATtR 


Vf  •••  Mil  V  MA''.A/I\K  DF  NAIIIRAI.  HISTORY. 
...     I  ,t.».l  l.y  J   K  |Ia»iiv.»,  F  I..S.,  F.Z -S..  Mrn^Ver  of  the 


llo.i  )i  Ofiilih'-I  it»u'  t  irnit;  ciiniaint  — 
•I  A*  .  U,  l.y  w  |l  kriMWii  iMiuriilikl*  la  every  branch  of  10  I'  gy; 
Km  ,t     *  »>       I      ai'i.«l4«>d  d«i->rliiie  of  iKi^if.  lory  biriU :  Oi-currrnre  of 
r«/A   <**X     •!  i#,*.<itt  .,1  All  1  (•.'Ki'tiMiit  <>l  liiiiisH  fre«h-w«ier  fivh;  n^w  or 
f..'      .     •  r.   ,    I  .  aI  4|"A<i4,  Itiillah  rrptde, ;  lliiii.h  lan<1  and  freUi- 
*  •  .    «  il,  lit,  ihr  liAtiiits  aiiil  liat'itft  «>f  the  «p- ctr«  :  and 

vf  ar  '.f  f„*,il  .nttxal  III  Ih      who  ileliK^'t  in  natural  h.^inry. 

^4,,<M-a    I   ■•  I  »>..■  aN  /■  I  /  X  •  I,  aod  F  M 'mol    Jr  J I  S<i  T  eiie«  Reviews 

/,•..•!         >, /  Ik.  .k  '     I  nal  |i«n>l«li>  nA  from  fureinn  tooloKical 

.f  .  ..,  riaiii  4i,.t  iiii.  iMunN  arlK  lea  Ineari  ua  branchea  of  I'xdAgy. 

I     <i#a  A«    •    ...»4l   »      ..I.  ..It 

|  i»IN  VAS  VM  iRsr,  I    Pairrnxlrr  Row 

AUrOTYPK  PHOTOGRAPHIC  BOOK 
ILLUS  TRATION. 

AI>VANIA<;iS 

I  I      I     ,  I  Ill  ^  .,11111111  l<<  I'lr ' '  ■•laiioii,  of  the  Subfeclf. 

«i.  I    I'l .  ,1.  rl  'III  il.i.  J>.<|n  I      llw  lloik  il»rlf,  mounting  not  required.  I 
'    I  ,<  I  liil'.ii  111  •!«•.  ami  iiiiilet  thry  are  1  heap.  I 
■/  'III,  llik  liiiAlar,  Iff  iIm  lliiiitli  Mo>rum  and  by  the  Learned  ] 
lir  MiAii,  III  ll»*.  liiAilIng  |*ulili«h«rv 


INSURES  AGAINST 

ACCIDENTS  OF  ALL  KINI».S-ON  LAV 

AND  KA<I 

THE  LARGEST  INVESl  ED  CAPITAL, 
THE  LARGEST  INCdME. 

AHD  rAV*  VIAIILT 

THE  LARGEST  AMOUNT  OF  CoMPEVMTlON 
Of  any  Acridrnta!  Asturanc-  C'  mpABT 

Cha.raan-HARVIE  M.  FABQUHAR 
Apply  to  the  Clerk <  at  the  Railway  Station,,  the  Laul  Afno.  « 
Wbst-Eno  Orric«:— 8.  Gkand  Hotel  Bvit.ui  Hi.«,l"ii«»i»cC»e» 

Head  Office:— 64,  CORN  HILL.  LONDON,  EC 

\V|I  I  lAM  I.  VI  KS.  Strain. 

MEDAL. 


FRY'S 

COCOA 

^^'s"-":n:;s;rt;  EXTRACT 

Nineteen  Prize  Medals  Awarded. 


GOLD 
CALCUTTA.  ilS4 

"  Pure  Corn*."— On*' 


.ifr  r-. 


■  DCctP 


BEST    BLACK    INK  KNOWN. 

DRAPER'S  INK  (DICHROIC). 

DIFFhRINC  FROM  AN  THING  El  SE  FVI.K  PR  " 
Writing  bccomet  a  piraiurewhen  ihii  Ink  ti  uwd  II  liM  •>« 
l>y  the  principal  Dank,.  Public  <  lIGcti.  aod  Railway  C^siaaiet  t 

Ireland 

Il  write*  almoetinttanilv  Full  Black     FI-  w,  e»«ily  from  Ike  Na 
D  le*  aot  c  -mide  Steel  Pen,  ^ling-paprr  may  "-<  «PI'L»^ 

Itcleanlytoute.and  n  >t  liable  I  '  Blot.       mnmei.1  o<' wr  tinC- 

Can  l>e  oUainrd  in  {.i  ndon,  thr  ujh  Meur,  H  .nctar  k  S»>»».  f^">t 
don  .Street  ;  W   Kdwaius.  Old  Oiarge  ;  V.  Nawurav  *  '«->'i>. 
Street  ;  J  Ai'stin  &  Co  ,  Duke  Street,  Livcrpovl .  aod  \- 

Stationer^ 

 BEWLKV  &  DRAPER    LimiiedV  DaMia 

NON-MAGNETISABLE  WATCHED 

WATOHCB  winch  canmH  be  "  MAONBTISBD,"  eoo*!*-"*  ' 
iba  rec  mmrodaiion  of  W.  Ckookk,  E<y.,  T.  R.S  .  Vri  ai  ti4»ki«»d»'  •♦• 
E^'Ctrical  Eihibiii  in,  Paria. 

k.  DEN1  A  .  Milnr<  ol  the  Prioary  Standard  fieMkeepo  '  ••■ 
Royal  ObMrrai.nry,  Greenwich. 

Only  Addrnse, :— «t,  Straad,  ai>d  ]«.  lUnral  Eathaage,  U-«*^ 
  *<        Watcheataa  h«Oi«»«r«a4*»l>  "  '  " 


be  bad 


PRfffiTT^nSf1f9l 

||jyJJM'li^j£jlB^  MEDICIHE 

It  a  Certain  Ctire  for  all  Diawdan  of  Uia  Umtt.  STO^Afl 
AND  BOWELS.  A  Great  PUBIFIEB  of  the  BIOOC  « 
Powerful  Inviporator  of  tbe  Sjttcm,  is  raif«  cf  WIA^iM 
AND  DEBlLHy,  and  is  uae.iiislhd  in  F«iiia1»  Ce»F:*i2* 
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MesMU  MACMILLAN  &  CQ.'S  NEW  BOOKS. 

LORD  TENKVSOVS  NEW  BOOK. 

B  E  C  K  E  T. 

By  ALFRED.   LORD   TENNYSON,  POET-LAUREATE. 

Fcftp.  Svo.  6f. 

A  KEW  NOVEL.  A  NEW  AMERICAN  NOVEL. 

CMARLEY  KINGSTON'S  A.UNT.  RAMONA.   A  Story. 

By  PEK  OUVER.  By  HELEN  JACKSON. 

1  Crown  8vo.    (u.  '  Two  Vols.  Globe  Svo.  lis. 

A  NEW  STORY  BY  MRS.  HUMPHRY  WARD. 

MISS  BRETHERTON.    By  Mrs.  Humphry  Ward,    down  8vo.  6s. 

"This  maiden  novf)  by  Mrs.  Humphry  Ward  shows  deckled  characto'-  '"1  very  considcral)le  oritjin.ility.  .  .  .  We  are 
I     sm;  i  .  -  -'^  i  throughoui  J>y  ihc  refinement  Md  the  evidence*  of  ciJture  which  nn  l  i  I      Jie  book.  .  .  .  Mrs.  Wnrd  has  concenlnled 

(the  mtcremi  ot'  her  •.tory  in  the  two  most  oOMpicttOtts  6gans.   Bat  the  0ve«  m  besides  a  ^cat  varielv  of  sttbordinxe  cbancten  uid 
by-pUy .  illiistraird  chiefly  from  the  Scenes  of  th«  Loa.!on  life  whidi  lie*  on  the  oonlines  of  the  faaiionahte  world  and  the  borders 
<4  Upper  Bohemia."— 7<w«r.   

J  NEW  AND  CHEAPER  EDITION. 

I   THE   LIFE  OF    JAMES    CLERK  MAXWELL. 

I  Willi  Selections  from  his  Correspondence  and  Occasional  Writings. 

i  By  LEWIS  CAMPBELL.  M.A.,  LL.D.,  Professor  of  Creek  in  the  University  of  St  Andrew's,  and 

\VILLL\M  (;ARNF/I  T,  M..A.,  Principal  of  Durham  College  of  Science,  Newcastle-lipon'Tyne. 
With  Portntil  and  iUiutmtioos.  New  Edition,  Abridged  and  Revised.   Crown  8vo.   7a  64. 

A  NEW  SKLFrTIOX  FROM  CH APJ.f: S  KINGSLEY'S  WORKS. 

DAILY  THOUGHTS. 

SELECTED  FROM  THE  WRITINGS  OF  CHARLES  KINGSLEY. 
By  his  WIFE.   Crown  8vo.  6s, 

NEW  HOOK  HV  MR.  PHI!  IP  CH.BERT  HAMI  LTON. 

HI' MAN  mXERCOURSK.    By  Philip  (Jilbkkt  Hamerton,  Author 

1  r  '•  !  !ic  IiHtlk.  tual  Life,"  "Thoughts  about  .\rt,"  "  Etchers  an  I  Elching,"  &c.    CrOWn  8vo.    8f.  €d. 

THE  WORKS  OF  THOMAS  GRAY.    In  Prose  and  Verse.  Edited 

bj  EDMUND  GOSSE,  tl.irk  l  ecturer  of  Enghsh  I-ilcMturc  at  ilic  Univs-r^ify  »{  C.-imbridgc.  With  Portraits  aod  Fac- 
aiiBile.    In  Four  Volumes.   Glohc  8vo.  20i. 

GOLDEN  IREASUkV  SERIES.    NEW  VOLUME. 

THE  POETrCAL  WORKS  OF  JOHN  KEATS.    Reprinted  from 

the  OriginnI  Editions,  with  Notes.  By  FRANCIS  TURNER  PALGRAVE.  With  a  Vignette  aiker  FIaxmaX 
j8mo.    4f.  6i/. 

XI'W  r.'V.IK  J5V  MR.  T<'nN'  M^KC. 

MA:N  S  DESTINY.    Viewed  in  the  Light  of  His  Origin.    By  John 

FISKE,  Author  of  "Dnrwrnim  :  antl  other  E«;«iy5."  "  Excursions  of  an  Evoltttiooinf,"  4c.   Crown  8vo,  v- 

HISTORY  OF  THK  PARS  Is  :  Their  Manners,  Customs,  Religion,  and 

rreMDt  !  o  iiion.  By  DOSABHAI  FRAMJI  KARAKA,  K.C.S.I.,  Prc  idcncy  .Maiiistrate  and  Chairman  of  Her 
Majesty's  Hen lH  oI  justices,  Uomb.iy,  Kite  Meml>er  of  the  liDmhay  Le^isl.ativ.- Council,  1n(e  Chairman  of  the  Mnnldpsl 
C<>rji'«rilion.  and  Lite  Sheriff  of  Boniljay.    Ui;li  niiiMration.s.    Two  Vols.    Medium  8vo.  36/. 

THE  PATRIARCHAL  TliL-ORY.    Based  on  the  Papers  of  the  Late 

T«»iN  FfRcusoN  McLennan.  Edited  and  Completed  by  DONALD  McLEN  NAN,  M.  A.,  of  the  loner  Temple,  Barrister- 

at-f.aw.     Demy  8vn.  141. 

A  HISTORY  OF  TASMANIA:  from  its  Discovery  in  1642  to  the 

Prcseri!  Time.    By  J.\MES  FENTON.    With  Map  of  the  Lsl.ind  and  Portraits  of  ANjrigines,  &c.   Demy  8vo.  i6j. 

BRITISH  APPLES.    Report  of  the  CoHniiittee  of  the  National  Apple 

CooRtcss,  held  in  the  Rovnl  Horticultural  Gardens,  Chiswick,  October  5  to  25,  i&8j.  Compiled  and  Preparetl  bv  A.  F. 
I^AKKON.  S;  ;x^rir'<  nitni  .1  the  Royal  Horticultural  SocMty't  Gaidens,  Secretary  tO  the  Frnit  Committee,  and  of  the 
NatuMiaJ  Apple  Congress,  &c.    Crcwn  8vo.    2,f.  M. 

MACMILLAN  &  CO.,  LONDON. 
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Reentered  ai  >  NewipAper  at  ike  Cen«ral  Pott  Oflicc] 

TMATTUR  PHOTOGRAPHY. 

A  WINTER  AMUSEMENT. 

iKe  iDCPoduction  of  Dry  Plate*,   Photography  r.m  b«  pracii*e<l  in 
Winter  a*  well      in  Summer. 

IOIt'8  Britunla  Dry  nat««  are  tta*  B«at  and 
lOirS  ritotOKrapblo  Ontllts.  Tha  Xiarsest  and  Beat 

t»3i4  fjr  ihi-  Touriil.  Arti»t,  Bicyli>l.  Military  Man,  and  olhen. 

■pMilAl  Ontflta  for  BeBinnara.  Meo  for  Oomplata  Bat, 

fiorr  and  upward* 

'IXOfefS  Academy  Camera. 
"  XOJt'S  acinlamre  Oamara. 
COW^  Beslstered  Waatalag  Apparatna. 
COWS  BeeUUnaar  and  Portrait  Z.enaea. 
COW'S  Beady  Senaltiaed  Paper, 
lows  XnetantanoouB  Shutters. 

COIT'B  Bnlarglng  Apparatus  and  Haglc  X>antern. 
tows  Beat  rreneb  Mounts- 

EOarS  Self-Adjaattng  RoIUng  Press  and  Bumlaber. 
 coirs  PraeUoal  Oolde  to  Fhotography.     A  Kew 

Wnrk.  ji»-iog  clear  and  pteciie  taitruclions  for  I>eaming  and  Practising 
J*h..toy5ra(>hy     »f  w/.  pwl  free. 
Wtm*  XrMMna  In  Photo|rr*P>>y  to Porebaaars — Marlon  and 

Co.  ha»c  err.  !■-■!  .1  1  L.Ttrv  m  S.jl.u  ^.itntr,        Lilly  I'l.r  tjivms  Leiion*. 
nrlBtlas  from  Amateors'  NegatiTes,  Enlarging. 
Pbotocrapbs  Mounted,  Arranged,  ft  Bound  intoVolnmea. 
Cbaoilcals.  Mounts,  Albums,  Scrap  Books. 

rsiCEi)  /./s/s  sf:xr  f  Kt/c  o\  aii'I-ICatios. 

MARION  ft  Co.,  22  ft  23.  Soho  Square,  Loudon. 

SHOW  KOOM— (JROUNU  H.OOR. 


MEGRETTI  AISD  ZAMBRA'S 

CHRISTMAS  PRESENTS. 
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LADIES'  IVORY  OPERA  GLASS, 

flilt   V^'unlrd.  wiih  Engraved  Munoerain.     Price»  from  j£»  M. 

GENTLEMEN'S  LEATHER-COVERED 
FIELD  GLASS, 

With  Monoumm  in  Pierced  Silver.     Price  from  jfj  jx. 
<)mmtk  Gl»»*e»  mnuntecl  in  .Aluminium,  Totloi*e«helI.  nr  Pearl.  Microscopes, 
WxtK  Lantern*,  &c.,  of  everj-  detcriplion. 
Illustrated  Price  Li»t«  posted  free  to  all  part*  of  the  World. 

NEGRETTI  AND  ZAMBRA, 

Su^mnwic  Ixsmi'MSKT  Makim  ASDOrticiANs  to  ths  Qlebk, 
HOLBORN  VIADUCT. 
Branches : — 

^  ;  »»».  Re««at  Sitan  :  Phatagfaplik  Studio,  Cnr*i*i  P»lace. 


(All  Rifhts  are  Rucrrrd 


HOW  TO  USE  OUR  EYES 


AND 


HOW  TO  PRESERVE  THEM 
FROM    INFANCY   TO   OLD  AGE, 


WITH 


SPECIAL  INFORMATION  ABOUT  SPECTACLES. 

BY  JOHN  BROWNING. 

K.R.A.S  ,  F.R.M.S.,  &c. 
WITH  FtFTY-FOUK  ILLUSTRATIONS. 
PRICE  It,  CLOTH  IX.  6rf. 


CHATTO  &  WINDUS, 

PICCADILLY,    LONDON,  W., 
AND  ALL  BOOKSELLERS. 


SENT  FREE  poh  xs.  %d.  o«  ti.  W.  iiv  the  AUTHOR, 
63,    STRAND,    LONDON,  W.C. 


I IV  eSC 


CHESTS 
or 

PLATE 

AND 

CUTLERY 

COMPLETELY 
FITTED. 

All  Sizes  in  Stock. 

SPECIAL 
DETAILED  LIST 
FREE. 


OXFORD  ST.,  WEST  END;  AND 
MANSION  HOUSE  BUILDINGS,  ClT" 
LONDON. 

UAMUrACTORY-Tlie  Royal  Plate  and  CuUery  Work*,  SHEr  »ll 


oogle 


NATURE 


{Dec.  35, 1884 


A  WINTER  RECREATION. 


Spedsl  Sets  of  Photographic  Apparatus  containing  every  Requisite  for  taking  Photographs,  ^3  v.,  ^5  5j;,| 

.irul  £\o  lOf. 

FBEB  LESSONS  IN  FHOIOO&APHY  TO  PURCHASERS  OF  APPARATUS  TO  ¥ALU£  OF  iSSi. 

km  UPWARDS. 

A  Studio  tpMialljr  Xcienred  ftor  Anateuts.    Appafatus  and  evwytliliic  coaneetcd  with  Photogt^kgr  avfpicl 
PitrtktA  BC^fibitm  Dry-Plat/  /'//</^,-t j-,  Pricc  l.ist,  Ofinwns  of  th«  fmtt  mud PtrHtmkn,  tg/fyu 

MANAGF.K,  SCIENI I FIC  DEPOT. 

LONDON  STEREOSCOPIC  CO  ,  108  and  110,  REGENT  STREET.  V 

and  54,  CHEAPSIDE,  E.C. 

Collection  of  Six  Fasciated  Stems :— Strawberry,  Sweet  Pea,  Tropcoluin,  Thiatle.  Stonecrop,  and  Cclaal%f 
VatUcal  Section  of  the  Male  Perichietum  and  Antheridia  of  AtricDuni  nndulatum,  is. 


Vaitical  Scetiona  of  tba  Apothacia  of  Uaaaa  bartiau  and  Lacaaoim  taitaiaa,  ahewing;  Aaci,  la. 
Tiana.  aeet.  of  Bapaito  Oiaaa  (rtnailiabia  awangamaiit  of  Plbva),  la. 

<-CoTer  Slide  :  ^  Section  rf  S(rm  4  . 

Petiolei  'il  Acairia,  Lemaa,  Garmoium,  Lily  (Nymtrfiaa 

Abutilofl,  and  Omoo.  ^^^^    .^T  ihoiruic  TtA 

4-Co*trSlkte:  t^^^Z^    •  " 

SlafM  «r<Mi«%  "Em.  Ouoa- VV.W^^    Mr.  PIPFARD'S  PAfj 


J 


S-Cb«w  StUk  ttaiat  Stem  : 
I.  TaJtincK  (S-iliahurya). 
a.  Abittincj:  (Si'fucc  ¥tr% 
J.  Ar-u.'  .i.-L  (  \-,ii!c.iria). 

9.  CmiHiHloc  ■  Qump^K  I 


'<umm  «rOli«%  ^M,  Qui 
lia^GimAenWi.  M 


j-Cnwr     lie  : 

ki''^^  'f  t' i.uiriiia.  Sprue*  Fir 
Kicu*  rc|>ent  SS 


Wt;cn  o  (Irrt:  1  off  the  Olta* 
li*;;uc  (*:«(_riit  whc^c  ^pe<iaJ 
privet  ore  ^iTixtti)  Utc  |ince* 

■ra  aa  Cittawa i«s.  cady  m 
•i|r.pwM48p«aaB. 


COUNTER  SUNK  S 
now  on  Sale    Two  <un  ur 
and  s  8>  at  fit  per  do«rn  Th 


Stetrty,  Aunut  1884  :— 
PIFFARIVS  ^UHt-S-Mr. 


UMITTAltCB  WITH  OKOU. 


.     B-  mui  IkMl-.. 
»Ude,  whsfh  it  ma  le  b)-  forming  *uh  a  diaaioa.)  a|f^  . 
in  an  (-riliiiary  ili.Je,    In  thi>  (Ik  ubj<.d  ii  iija  ed.uda    ^  IJa^ 
thin  glasn.    1  he  up|icr  Mufua  «f  ih«  slide  i»  lhtt»  r*V|^^ 

— ^-^^ 


I  he  upiwr  kortaos  uf  ih«  slide  i» 
the  cuvcr-gUH  Iwins  ««•■  ■Ml  ike  slide,  'lliei* 

.^?>^'<.'^  '■""K  kBodMd  off;  and  ibt 

UM  diffuMao  of  liglH. 

nruaoBD  cataloovs  rbaoy,  post 

III 


[wm 

WALL  PAPERS  FREE  FROM  ARSENl^,^ 

WILLIAM  WOOLLAlfS  &  CO.,  Manufactnring  Papw  SUu  ^^N... 


ABTIBTIO  WALL  FAPKII8,  QursiitMi  FfM  fioB  Anralt.  S 


St 
May 


PRIZE  MEDAIal 
AWARDED  J 


110,  HIGH  STREET,  MANCHESTER  SQUARE.  LONI>Oi,^^**«i*., 
r  b«  olitaiDcd  of  all  I)«<rt>raisr>.  Special  Priac  Medal.  Saakary  laMilaU.        I^a*'  Cai   '  ■ 


Sanitary 

I  MedicAl  and  -Sanit*rv  CnnrreM.  Silrcr  M 

nOI.D  MKI  AI  ,  INTERNATIONAL  HKAI.TH  KXHIBITION. 


[£jr  Affiintwunt  U  tk*  Rcyl  ImlUtaUn  of  Crtat  Sritmim,  ]  ^M^Ai  -^K 

SUCCESSORS  TO  W.  LADO  A  CO.. 
BEAK  8TRBXT,  BXGBHT  8TRBST.  LOMDOR 

MAHUPACTURERS   OP    SCIENTIFIC  APPARATUS  OF  ALL 

SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH. 

SAIII  BAND  8P£CT£0&C0P£,  WITH  ADJUSTABLE  8LIT  AND  VOGOi 

IN  CASE,  £2  2a. 

WOODHOU8B  AND  BAW*^^ 


uL  CL|  ^* 


-It,  QirBBM  ViCToaiA  Sraaar,  F.  c.  WoHKs— Caoav  Hma. 

SAKKTY  JUNCTIONS. 
CARBONS. 

WIRF.. 

INyrkt'MENTS. 
BATTERY  SUPPLIES. 

INCANDESCENT  LAMPS.     SUPPLIERS  OF  AL 


Omcs 

LAMPS. 
DYNAM'  1-^. 
ACXTUMI  I  ATOR8. 
Fin  INCS. 
SWITCHES. 


by  R.  Ctav, 


■a,  AMD  Tamm,  ai  7  a 
ANB  Os.,  at  dM  OOtt, 


Sbaat  HilL 


Digitized  by  Gol 


WEKKl-V     ILI.USIKATKU  /..UKNAl.  OF  SCIENCE 

trH'K  IW  nimJ  >M  fmit/l  f^'  *p»."— 1V..«j«w.ilini 


TIIUKSPAV.  .I.\M  AUV  I,  (Ms 


[I'mcr  Sixmtrr 


jr" PHOTOGRAPHY.  HOW  TO  USE  OUR  EVES 

•IIMTKK     /-V  M  I-'  -'^^  '      '  HOW  TO  PRESERVE  THEM 

'  -  .Kc  »••<  — •  1      :-ROM   INFANCY  TO  OLD  AGE, 

.*'"*'* 'ilAV-  -   sptciAL  IMfORMATIOM  ABOUT  SPECTACLES. 

uv  JOHN  iii«»u  Ni\(;. 


licit  *»<••■- 


CHATTO  ft  WINUUS. 
l  U  I  .\r'IH.V.  t(i,M»(>N,  W. 


 .  _  >v    1>1   D       y  A  .V»  W  "  »■  "    -K-^  CHESTS 


^.   ,  ^        .v      ^. ,  i ..  h'covkrkp 


CHESTS 

(•itij:i;v 

i:<iMiM.KTmv 

t  ITTEI>. 

.I//Sr.s  1 1!  .V.',./-. 

r  l  t  \||M<  l.l'.r 

l-KI  I. 

OXH"<"        •  CNI>;AMj 
MANSION  lUUIsK  lllltl.OINGS,  CITY. 
LON  IjON- 


i 


tized  by  Goo^  [e 


Ixvi 
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UNIVERSITY  COLLEGE.  LONDON. 

CEOI.OCV  and  MINERALOGV.-Fimf.  1:  )NNEV.  D.Sc.  VMS. 
Prea.G.S.,  will  bccia  ihc  following  LViurscs  of  I^mrcf  in  JANUARV 

life:— 

GEOLOGY  (Gcnenil  Coune;  about  60  Uemrai):  Tiieaday*,  Wcdaes- 
dajv,  Thunda)-*.  di  11  (January  11V 
LKCTORRS 


SiTECHEtirAl.  r.KCtljRfcS 
MICKCSCOI'IC  PETROIXXiV 
ECONOMIC  GEOLOGY 


Tliurvlay;.  at  loCJ-iniiaiy 
n>urvd.ny«  at  ■■  (January  1$), 
li    I  cciiiic»)  :    luc^idays  at 

TMFrU  Rt)  y\\.  ^••.-n-l.ir>-, 


OWENS  COLLEGE,  VICTORIA 
UNIVERSITY,  MANCHESTER. 

nrpvRTMFNT^-  or  art?,  science,  and  law, 

AND  Mi  nil  lNF- 
The  Lent  I  r,;f,  W-^iws  .  •,  \VI  !  iNI  SDAV.  f-nrturx'  7,  s-Et. 
New  Stuilcnn  will  br  itlniin.  i|  ,ri  1  I' KS I 'A  V  tin:  Mfi.  fr'"m  ii.-i.m  tu 

J  P-in.    '11k  (-'o)U-^c  C"v'Urve\  ((u.ilify  f^r  iS*-  Pe^mc*  in  Art»,  J'Cicticc,  I.aw. 

ML-dicinc,  iintl  Surgery  of  (he  Vitioria  l  im^r  iiv.  formainr  of  iIm  Dmrc 

EJcamlnatir.n*  of  ihe  I'nivrruly  nf  I>ontt  n.,  fur  the  DiploiMH  C»  ihc 

Ruyal  College  of  (Suren ifi *  and  l'hv<it  i:iri-  ■  (  I    ■  I  jn. 

A  Special  CUus  in  tiemcniary        limi.  *  «  ii;  1«  rontlucird  in  the  Lent 

and  Katler  Temn  to  meet  the  recently  .ijjpicd  requtreinciits  of  the  General 

Medical  Cooiocil. 

DEPARTMENT  FOR  WOMEN. 

I  r!il  TrnM  1»  :;nv  on   MONI>AV,  I  Hill. n   i .-,     NVu   'Ntiiilrtit.  will 
be  a.iniiti.  •:  .     il..,i      \  '■■<_  l-.i  ■ .  11  i.i  a  >ii.  ai-.J  it..!.. 

PriMMciuM*  of  the  Kvcnil  I>cpartnicntk  will  be  forwarded  on  application 
lOllMRKICniAK. 

HEKRV  WILUAM  HOLOn,  M.A.,  Rf«iitiar. 

EVENING  LECTURES  TO  WORKING  MEN. 
NORMAL  SCHOOL  OF  SCIENCE  AND 
ROYAL  SCHOOL  OF  MINES. 

The  Pecon.l  (".<nr»r,  con-i-tin;;  of  Six  I^ectiirc*  on  "Th<"  Precioun  Metals 
•nd  their  Alluy«,"  by  ("rot  W,  Cii        f  k  R<>r>rnT!'.  F.R.S.,  will  be  d«> 


O  Clock  |<.B1. 

EmIi  appliranl  i>  rTqiir>ied  to  bring  hii>  name,  aildrrv«,  and 

I  a  pic<T  tif  |«ii«rr,  for  whirh  the  TirVft  i^ill      •  \i  h.Tnif^d. 


BEDFORD  COLLIl(jE.  LONDON 

(I  OR  I.AIHI 

8  ANU9,  V'OHK  I'l.ACk,  llAKr.V  bTRI  I  T,  W. 

LENT  TERM  wW  begin  cn  THURKIiAV.  JAN  L  ARY  15. 

Mr.  DKMNtrr  wilt  Ki««  an  advanced  ronrw  of  lxciuie«  on  VegetaUc 
Phrtioloey  and  ike  Moipholony  <f  Flowrrins  I'lant^.tt  i  <<;  onTUr.SDAVS 
•ad  FRIUAVS.  Tha  Lactam  wilt  be  ad.ipti.l  fi>r  the  li  Sr  Examination. 


LANTERN   READINGS  DISSOLVING 

VIEWS. 

Tire  NEW  QUADRUPLICON. 

New  ScMM,  1884  and  i?^;  — Poj>ii1ar  SuKjrctn  for  lhi»  Seavm. 

The  I  h.innrI  l»l.mt{'.— Hir- \V.ir  in  tin'  Mi'l.in— TJi.-  Ri»er  lliamp*  — 
Ptvotufiiif  Si :c"er\ Hcrcd.ril  anil  the  Kimt  Wvf  i  hc  l  ,:;.;li»h  l.ilrs— 
Lxmdon  V  or  and  liow  lliey  Live — Etcyt><  and  the  Nile  Kxpolition — Nar> 
wny-11>e  UfeboM— The  KriwI  IIo*-TIm  Maids  vt  Lm— IW  Fk*t 
TnMuer*— Shad'iwYon  tha  tHind^L  ftc 

The  lari:  .<  ;in  1  newctt  SlocK  of  LaBtcm,  and  Slides,  Scientific  aad 
UMWral,  ijii  tl.F.  .,11.1  Sata in ihi* oooMry M  the  l.owe<t  PHrrs. 

I      M  AKMl  \I  I  .        0,;r...|  Vi.t.rin  '•lr..t,  I/.-i.l.;n    V  C. 

EMANUEL  SCHOOL,  WANDSWORTH 
COMMON.  S.W. 

XESIDBNT  ASSISTANT  MASTER  nHinired  for  JAVt'ARY  Neat, 
malilted  to  teach  OicmiMryand  Physics  in  a  iiliiion  to  Kni;li>h  unhjectt, 
ClcBcntary  Latin,  and  EretKb.  Salary.  riwne  jCio  prr annum  in  iCtno, 
Written  aprliratiun«  to  be  made  without  delay  to  the  Clbhk,  United  Weit. 
ninMcr  Si:hi»4%,  Palace  Street,  S.W.    Only  lelected  Candidatei  writi-n  to. 

qI   calve  R    has  received 

AWART>  Ibr  ••Emcllnw  ami  iMnmiM 
cdiMted  ai  th*  Inumaileaal  EaNMiltia, 


toKtm,  twelre  tl»np«. 

<:  rALVBR.rjLA.S.. WidfoKi, ChchwiM. 


HIGHEST 

!:T«ieaflape* 
piive  Gatai- 


ito"  in  R«liMin|^  TeieaMpe* 


M 


ICROSCOPIC  OBJECTS  FOR  HIRE, 

Rklnlqiiical.  Rounical,  Geolopcal.  bv  the  be«i  Mounlen.  Im 
OBI  on  Boai  fiMderata  Mfina.  nitieuian  1 
Road,  roietl  Hill. 


kot  II.  Wblu,  Italnain 


LIVING  SPECIMENS  FOR  THE  MICROSCOPE. 

GOLD  MEDAL  awarM  at  tha  PISHBRIES  EXRIBtTION  la 

THO.MAS  BOLTON.  ^7.  NFWHAI.L  smFFT,  lilRVINfHAil 
who  la«t  week  »ent  to  subMirilxri*  C\niilyl"-»to'T:a  %tj,;-al<.  nut  lir**  ^ 
and  dctcripiion.  He  aU<j  «ent  '  ii>  Sp.t.k;ilL»  fl<iiruti)i>.  <  Ixniu.  Ai,;rl' 
Monad*.  I-iipbopu* CTy*t;iitinu\.  Meii.  .;rt.i  nn^rn-*,  Sir|il;.ukNTTa*  l'i«h«r«tk 
(>irLl)li'p)ii'ra  laiu>tri>.  Ariuvi  Hi  li. ritiin,  L vcllx,  lIcMaiui,  VJnn |lubu  i' 
aUo  Hyilra,  AttiulIio,  V,.rtitrllii.  an<l  olhtr  %«<iMM  hr  (Ifatlhy  f.l 
Martiii'n)  Biological  Laboratory  work. 

Waddy  AMWiMM«MiU  will  be  aiadc  in  lU*  phttaf  n^MliaiT. »  u 


CIVIL  SERVICE  COMMISSION.— Forth. 

cominit  ETnitiin.iti(m«. — Junior  A^^iti.-snf*  in  the  Science  Branch  .md  in 
the  .^rt  Hiaii.  h  uf  iti.-  S  .iitt,  Kr-ti'  -i.-inn  Muwum  (ij  }<.)  t-iini  iry  o, 
t&i'i-    'I  lie  it  lie  .poilieil  i>  the  laie%t  at  which  Application.  <  jn  be 

'  nd-  They  anM  be  nude  on  Fann«  10  be  obtained  with  Paniculan 
lha  SKatTMiv,  a«U  Servica  CoMtiMiBn,  London,  S.W. 


SpedaMn  TQb«,  One  Shilling,  pott  free. 

VartMio  of  Dnwiagt.  Tan  hiii,  u.  «adl. 

MINERALOGY  AND  GEOLOGY. 

fust  )/i<i:ri/  from  /.J^in, 
SOME  MAGNIFICENT  SPFriMENS  of  Sl  IltMTF.  .  ..ii.-Cr,  ; 
loiadMiand  tt  indmi  long ;  alw  (imnm  from  8  imhr.  tu  ti  m.w  u 

Mtmft  Mmt  iwMf  third,  nf  furthrr  (tniifnmrmit  mat  ii/' 
Abo  SINf.LK  <  RVsTM  s,  vid  SMAl  I.  <.ROriS      lU  M.«l» 
rOUNKHl  km:  kllKfrom  MAINK.r  -  \  ,  >HI- KRV  ( dUU'KI' 
TOPAZES,  .SI liLkl A  EMI  RM  I'   '  MMklX  r.  »  MWCiAMTT 
GALENAS.  CALYBIITS.  KONSIiFR.,  Mi.Ml  s.   .■  !  .rry  .. 
Crfitaii  of  KEILHANITE. 

A  I.-irge  ."^erir.  >• .  RcCKS,  ul,..  M  tCR<  SC(  I T  -  tl.T  I<  iS>  ' 
«anie  ■ 

I.htl  rn  .4 alti't  i::\mmer».  On^iv  ..r.l  Hi-nm-r  'knf* 

PRIVATE   LESSONS  AND  EVENING  CLASSES 
BLOW  PI  PK  CASES  AND  APPARATUS.      CUiabtv**  ^» 

SAMUEL  BENSON. 

977,  STRAWDk  tXWDOM, 


INTERNATIONAL  HBALTH  BXHIStTIOIf. 

DIVISION-EOUCATION 

A  PRIZE  MEDAL  AWARDED  TO 
THOMAS  D.  RUSSELL 

7S.  M  \Vi  ,.\.TK  S  I  KKKT,  I.ONDON,  LC, 
For  Geological  Collections  for  Science 


SILVER  MEDAU  AWARD8D 

1*0  JAMES  R.  GREGORY  Ar 

fcUUCATIONAL  (  OM j.i  TIONS  OF  GEOWCV  AM* 

minkr.m/k;y 

By  the  tntcroational  Health  and  KdtKalion  E«W*jli«V'l»lv,^^ 

Madab  alw  Awaidad  to  i«6». .  367. 1 879.  nnd  tW3  in  Lanil«w  ™* 

and  l»ode«. 

Spniality : — 

OBOLOGICAL  AND  MINERALOGICAL  COLLtCTlOJfS 
Wat  MiiMiiaH,  CoBnea,  School*,  Lactlll«^thudMl•  » 
GkiakgOM  and  Um8  onaypUcai*"  M— 

JAMBS  R.  ORBOORY, 

OMtoetsT  Ant>  MiMmAMettT, 

88|  Charlotte  Street,  Fitzrov  Square,  W. 

,  )-s;.tSlivf,c.5  iHtS^    _ 

!  SKELETON    OF    FROG    carefully  pre- 

van^  4J. .        frre.   ^ 

K  WADfc  WILTON.  NcfthfteW  VtUaa.  Iwd'. 

i  BOOKS   (Secondhand).  Miscellaneous, 

maimlerv  Ac  — C  HtRHKRT.  Ensli^h  anj  KoreifB  Bool* 
(■.i>^»cll  l<o.-»d.  l^ndan,  E  1"     Cat.iL  i^ur  free  00  rreB^O"  ^ 
j        Libraries  Okl  H  <  W^.  .H"!  I'  Tihinn  t  )>ur.  h^.f^i. 

C.  D.  AHRENS. 

PRISM  WORKBR  AND  PRACTICAL  OPTICIAli. 
St,  GREAT  RUSSELL  STREET.  LONPON.  >^  ^ 


KC 


SPEC/A/.  A'OT/Cr—Sff  the  AVtr  Pfkrisimf  Fni» 

I  Itie  New  fncfmt  M 


Can  be  used  over  any  A  k  H  Eyepiece.  Stroojly  '^'^'^^^l?,}^!!!!^ 
Work :  will  take  in  any  Object.   Abo  »•  the  f"^ 
Any  Object  .Cla«  and  any  Eyepiece  eaa  ha  nwd  with  11.  J' 

of  neeini;  the  Ohj-rt.  i„  tt»ir  right  »h.pe  and  ft»»n  ,*'Vi  «• 
Nicol  i>n«n«  in  ei  ■.tm.  t  1  :r  ti.e  l*Ie        >|»>t<iiwo-Hlr,  M«.,  r.w^ 

Ac.  and  Cor  Frank  Oi»p.  K-m-.  LUH..  B  A..  Ac-.  *t 
Tbabb  MnvtMWwmi  r 
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SCIENCE  AND  ART  DEPARTMENT 

&Fr.K  CENT  GRANT  FOR  THE  PURCHASE  OF  STANUARD 
LLECTIONS  AND  APPARATUS  KOR  TEACHING  GEOLCKJV 
AXP  MINERALOOV.     NFW  LISTS  and  FORMS  on  which  Ihr 


THOMAS  J.  DOWNING, 

Gfolof^ijt,  ir'(., 

I*.  WHISKIN  STRtKT.  LOND  tN.  E.C.  (o«r  Qua««  of  »  Centofy). 


A  GREAT  BOON  TO  AMATEURS, 

W>>-inXTxfi'iir  XrpiriSm  anti  Material*  uf  the  Hisht*!  Ouiliiy  fu|>plied 
tOtT  r  .  . 

THB  PHOTOGRAPHIC  ARTIST  S  STORES, 

45,  CHARTERHOUSE  SQUARE,  B.C 
(CloM  to  AIden«ate  Suuioo). 

Touium*  otrrnrs.  bvbky  sbqoisiti. 

>U*  ni«iiwn<  Ptfc*  U»  U.  AddMMilMMAM«an. 


H.  &  £.  J.  DALE, 
MANUFACTURING  OPTICIANS 
AND  ELECTRICIANS. 

PATENT  ML-LTiri.EX  CAMERA  to  caiqr 

13  Dry  PUles. 
A  PurBcT  AprARATt's  rOR  TotmisTs 
(Cooper  »n<]  better  than  Double  Backi). 
HlmtrattJ  CinuUr  rett  Frtt. 

Coinpirlc  PUil  mniiihir  Svi-i  of  High  Quality, 
^\\\\  Muiti[-lcx  C'aiiicrK,  from  ^^5  5*. 

I!lus!rale<i  Citalnpuc,  4  Si.-im[i«.  KIrctric 

36,  Ludgate  Hill.  London^  E.G. 


L'ELECTRICITE: 


li,  t6  pagea,  graod  in  Svo,  • 

REVUE  HEBDOMADAIRE, 

jjdcati&^ac,  Ulustree,  specials,  seul  jtiumal  tenaitt  1m  lecteun 
»»  •■■aHtteteaies  les  eipocitioiiK  electriqM^  «t  de  tons  let 

progri*  de  I'dectricit^. 

GMM  d*  XMMtioB,  ABlQaNU.VD  JSDn» 

A.  BERTHON,  E.'lBofsirEL,  F.  BOREL, 
K.  dc  COULON,  W.  de  FONVIELLE,  L.  MAICHE, 
A.  de  M^:RITENS,  D.  MONNIER,  D.  NAPOLl. 
^burxpticn  Vear/jr,  20s.  ;  Six  Mcnthi,  lOs. 
Ageaef  lor  Fiiglind  ind  Coloniet— 
IM  PBVRB  AND  CO,,  BMOINBSBB^ 
atk  Boou  Row,  GufiioB  Smsr,  Lowmw. 

SpBCssMB  Cupy  MSl  post  ibW" 

THE  ENTOMOLOGIST'S  MONTHLY 

MAGAZINE. 

Pxic*  Sispeace.  Maothly,     M(«a8vo,  with  oCGuional  niutlratiaoi. 

1  by  C  G.  BARBKrr,  J.  W.  Doogla*.  R.  McLacmlam,  F.R.S., 


C  C  KvK.  r.Z.&.  B.SaUI(MM.  F.L.S.,Md  U.  T.  Stainton.  P.R.S, 

TKk  T  .  '''' ^^^^^gy^jji^ 

•j«twrii|Wi<iii    "lii  ShltlinK*  p«r  Vahinc,  pott  free.    The  Toliunei  com 
c»  •rilh  the  JuM  iuimb«r  in  each  year. 

.!«  I.  Co  Vl.(itn>a«lf  bouBdin  clo(h)  inay  be  obuiacd by  paiOIMan  M 
:^  entire  »et  10  du«,  at  the  in«reatetl  priic  uf  lai  MCk; 

H.V.  Cnmmmiimmu  if  ihniiHtii  iim  lotteBdiMftaldba 


Prict  Om  ShilUiif  MootUy. 

MACMILLAN'S  MAGAZINE 

V9.  903,  for  JANUARY. 
CONTKNTS. 
1,— THE  HIOHLAXn  CROKTF.RS  IK  CANADA. 
,..M.  TAfNE  ON  THK  FRENCH  REVOLVTIOW. 

^v—THF  REIilSTRIia  TI(»N  P.ILI.. 

.        HI.  ORFA1  1!\XTAIRS  SCANDAL 

;;_1HE  OIL  ANU  GAS  WELLS  OF  PENNSYLVANIA. 

MAOttttAN  *  CO.,  ZX»nX>N. 


THE  HANSA," 


Publi%hc<i  since  i!64  in  Hamburz,  it  the  only  independent  prarcuiimal  jwper 
in  (jrtm»ii\  dedicated  excliuitrely  to  Maritime  Objectt.  r'.«*ay»,  Critniues, 
Rcvirwrc,  Kr(H>rt«,  Adverlitcmcntii.   Strict  «yc  kept  upon  the  development 

of  Maritime  Affairs  in  every  reaped.  Fivrr>'  scrorul  !^uri(Jny  one  Number  in 
4 to  at  tc;isl  ;  fri:-.;ucnl  -uiiplcincnt^  an  '  .  'r.iv<  it.^- .  .'^ul'M-^l^lti^n  at  any  time  ; 
preceding  numbers  of  the  jtar  fiimikhoi  »iibi.c.jucull>-.  Pjice  tis.  for  Iwelv« 
months.  AdvertiMmenti  4^/.  a  !inc  w'i<Iu3y  ^Jlnrad  by  thisi  paper;  considerable 
abatement  for  ^,  6.  t-j  nioitths'  iti\crtian.  J^usiticfts  OITilc  :  Aiag.  Meyer  and 
Dieclunann,  Hamburg,  Allenvall,  A  Edited  by  W.  von  FmuWui,  M.IU. 
Hambarg,  Alexander  .Street,  8. 

LA  SEM AINE  PRANCAI8B :  a  Weeldy 

Newipaiwr  and  Ravliw ia tH VimALam»t».  PttHtia,  UMmturc, 

Science.  Art.  Varieties,  Note*.   Prioa  ud.,  thrtMicli  BookMlkn,  and  M 

the  Rail<n.y  R  H>lcUalU.   Office,  441.  Strand.  W.C 
LA  SEMAINE  FRAN^AISE  :  Journal  Fran<;ais  pour 

I'Anfleterre  :  Politique,  LitKrature,  Sciences.  Arts.  V»ri<!id.^,  Nouvellet, 
•t  Noua  Ud  eaemplaire  par  la  poite.  a^J.,  cn  tiabres  pottc.  Abonnc- 
MM  Aaam  par  U  ptxtc— m  u,  nr.  tod.  i  aU  awiib  ft.  s'-  THk  ut. 
chaatotu  lea  librairet  ei  ans  fare*  dca  chtmiaa  d«  far.  On  I'abonae 

aux  burrauii,  441.  Strand,  Londres,  W.C. 

LA  SEMAINE  FRANQAISE.— " '  La  Semaine  Fran- 

(aiM*  hav  brrn  broueht  out  in  London  for  the  benefit  of  thotc  Rnitlith 
raaderf  wh m  n  ay  wivh  to  study  coiuemporary  French  from  all  potnti  of 
ri«w,  iiutcad  uf  confining  their  reading  to  ona  particiilaz  Game  print. 
It  CMainly  maria  maatmr-Gn^Ue. 

Three  Months    ...                      ._      «.  .«     •  9 

Six         ,,        m      ...      M.      ...      ...  ...     5  5 

TirelT«   „                —  10  lo 
P.  0.0.  payablcto  A.  CSiniH. 

 Pablbhing  Office.  441.  Straad,  W.C.  

THB  BREWERS*  GUARDIAN  : 

A  Fan^htly  Paper  davotcd  to  the  Protection  of  Brawara'  lalarcita, 
LtccntinK,  L«gal.  and  I'arliimrntary  Matters. 

RbviswoVTNSMalt  AMt>  HopTradrs  :  an;<  Winf  ahv  SmOT  TraM 

Rkiokh. 

The  Organ  of  the  Country  Bre»»er». 
"  The  Brewen'  Guardian iapithKriiad  00  tba  evcaiiigs  of  a*ary 
Tuesday,  and  is  the  only  joanWI  ofldany  connected  witb  brew 
Subaiiription,  161.  &/.  per  annum,  p  .ti  free,  dating  from  any 
Copies,  It.  each.    Registered  for  transmission  abroad. 
Olic«*-<i.  Bond  Court,  Walbrook.  Loodoo.  E.C. 


t6f.  par  Aon.,  sor.  Poat  Prea. 

DBR   N  AT  UR  PORSCHE  R. 

Wochenblatt  rnr  Verbreitttng  der  Fortjichritte  in  den 
NalMrwi-^criH^haficn. 
Hcraussc^el^n  von  I'r.  WiiMfi  v  Sklarek. 
A  Weekly  Periodical  devoted  to  Natural  Sdcncc.  5s  Noa.,  i6<. 
Ntmbars  nay  ba  had  till— gh  aaj  Ponivt  Baalwilhr.  iMt  ~ 
the  XVI  1th  volutne. 

lirrlin  :  DCMMLKR,  -7.  f     ir!   'I.  -  Vr:,  .--        W.,  ar,.! 


NORTH    BRITISH  AGRICULTURIST, 

the  only  Agricultural  Journal  in  Scotland,  circulates  extensively  anuMC 
Landowner*.  Far^lcr^.  Rc^irlcnt  Ajrnl*,  and  oltien  intere'trd  in  the 
in.lna^r-iirri^  of  l.iMd  t\(  tu,;t.ir.,i!  jh.-  I'nifcft  Kin^^dom. 
Th«  AGRICULTURIST  is  published  every  Wednesday  afVcmoon  in  time 
or  the  Ewantaf  Maiia,  ««4  OOtrnthM  RcporU  of  all  the  principal  Kritish  and 
Irtth  Mailiciacif  iIm  wmA. 

ThespedaUttcnUeaef  LMid  AmMitdliaeMdtD  tkaAGRICULTURlST 
as  one  of  the  beat  •niidngpapanwAdtNftUaKDnc  late  Let  and  BttMaa 


r  AdtrcftUag  DnciabaLctaadi 
\  ta  FkiMn  «in  fiad  dM  AGRICUL. 


ibrSaia. 

Advwti  _ 
TURI8T  •  faHliM  MtilliBi  tat* 

Price  3</.  B)rMtt3|A  AMMMl8abicriptiM,pqraUaiBad«Mflait4t. 

Offices- 377,  Higli  Subm,  Edinbmi^i  aad  14s.  Qmm  Vidaiia  Stnal^ 
Loailan,  E.C. 

Meaty  Otdaw payable  t..  Chaki  i  Anukk'^os,  Jua., Btfahwiii. 

On  the  nt  of  every  Month. 

JOURNAL  OF  BOTANY, 

HRITISH  AND  FOREIGN. 
Editrd  hy  jAM'<i  BuirriiN.  F.L.S..  British  Motetun. 
OowTaM^: -^Origity^ ^rttdei      ^Mdiiy  BBiaaliw^— ^ittacta,  aad 


Price  M-  W.  Stafaaeriptien  far  Oae  Year,  payable  is  advaaea,  nt, 
tmi^ww  WRST.  WgWMAN.  A  CO..  ^4.  Hatton  CanWn.  1t.r. 

THE  ZOOLOGIST  : 

A  MONTHLY  MAGAZINE  OF  NA11;RAL  HISTORY. 
Third  Series.  Edited  by  J.  E.  Habtimo.  P.L.S.,  F.Z.S.,  Member  of  tlM 
British  (Vnithologista*  Union  ;  coataina— 
'Original  Articles  by  wrll-ltnown  nxMiralists  ia  every  branch  of  soolofry: 
b»'»it.  of  animals  ,  arriv.il  and  drp,\iti.t5  >f  niijjratory  birds ;  occurrcnre  r  f 
rare  birds  :  distribution  and  migration  of  Urituh  frnh-water  6*b ;  new  or 
rare  marine  fish :  local  aouaria;  Britiih  faptBes;  Briiiik  had  aad  feealf 
water  inollusca,  with  remarks  on  ilia  haonts  and  habits  of  the  tpe«Iea :  and 
other  matters  of  Keneral  interest  to  tbosr  who  deliebt  in  nsmral  history. 
Reports  of  the  Linnean.  Zonlr.jfical,  and  I'.nt'^.in'^I.'^'ica'.  Njiirtics  Kcvi'ws 
of  natural  history  booka.   Occasional  trawlaiions  froa  (orciga  ao 

li«aMigliateewiaaBbi>Mlm  «r.i 


JOHN  YAH  VOORST.  1.  IViiwiaiii  Ham, 
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In  6vi),  with  jj  \V,:.:i<ii-ui  IIIu*iratiun<,  [irict  i8j. 

THE  ORIGIN  OF  CIVILISATION  AND 

th«  PRIMITIVE  CONDITION'  of  MAN  ;  MequJ  and  Social  Coo- 
1;  tONCMAXS.  GREBN,  ft  CO. 


  Ju»l  PuMitlied. 

SIR    WILLIAM    SIEMENS    ALS  BR- 

FINDER  UNI)  F.RFOR<;cH1:R,  vun  E.  OFIACH,  Dr.  nilM.  •«». 

A.  SKlliLK*  30.  Limr  Sttrcl,  K.C. 


THE  "LOISETTIAN" 

SCHOOL   OF  MEMORY. 
iHBTAliTANEous  memory: 

ABT  Of  NEVER  FORGETTING !! 

DISCONTINOm  CORED!! 

A  Phytic! iguat SyiUnt ,  wfu^tly  unlike  Mntmcnitt,  mikm  mm  t/ 
its  "  Letalitift,"  "JC^t,"  "FtgSt"  "iMtks^"  «r  **Amk  " 


Wow  Ready,  in  Two  Pari«,  fv.j,  14J.  each. 

A  TREATISE  OF  THE  DYNAMICS  OP 

A  SYSTEM  OF  RIGID  BODIES.    With  NnawnMU  EisiiitiIm  Rv 
EDWARD  JOHN  ROI  I  H.  D.Sej,  LUd"TrZ CTSlo, 
ihjUMvers.ty  of  Undon    Hon  Ftllpw^       ^Mr'*  College,  Cam- 

Van   I. —  iHr  KtfcviENiARV  Pa«t. 
Ww*  II.— Thk  ,\t>V\\CID  I'.^KT. 
MACMII.I.\N  K.  C'  t  .  lonHcn, 

AUTOTYPE  PHOTOGRAPHIC  BOOK 
ILLUSTRATION. 

ADVANTAGES 
mt.  Tlqr pnwnl  Faithfbl  Rtpn^nunons  of  ih<.  Sul.jcuv 
md.  Fnnted  on  the  paper  of  the  lV.uk  iiwlf.  inountinB  not  required. 
3Td.   For  KJiiion*  of  1000  and  under  tiMyancilcaph 
EmployctI  l>)  the  Tnistcn  of  ihc  BritUh  MoMMI  and  by  ||m  rMnati 
Societie* ;  aifo  bymany  of  the  IcaJing  I'ubli.hen. 

X«WiM«/  1^  Wtrki  retentlf  dont,  or  at  prcwnl  in  thr  prcst,  may  be 
"^'-y^  P""!?^^  "Tahiti":  Prof.  CarJi^r-.  "The  I  y^,  of  G«dl 
Cmn*   :    Hnltnpffrlf  *      Practice  of  Omamenlal  Turning":  AudiWa 
WllMB«n!;,l  At:s  of  J.,r>..  i  • ;  I>ockyer-j  "Speclral  AnalvM,";  Burgew't 
Archaological  Survey  of  In.i.a "  :  "Samuel  Palmer :  a  Memoir." 
.  Thi.  book  i.  admirably  illt». 

umtad  xif  iMHtMM  antotypc  reproductioiu  from  lovely  and  characterialw  — =- 


Dr.  ANDRBW  WILSON,  P.R.8.B., 
'*Nnlth."  sayt:>- 
{    '*  PsorassOR  LoistTTS'$  System  is  Phviumjooical  mid 
,  Sasimnc  in  tmk  Hiohist  Decree." 
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TRAIN  THKIK  MKMOKIES  EFFECTIVELY,  AND  AKB  TIIUETOtl 
WILLING  TO  TAKE  RBAIOiUMLB  Pains  TO  OITAIll  M  nifiri 
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THURSDAY.  JANUARY  i,  i88s 

THE  "AMERICAN  JOURNAL  OF 
MATHEMATICS' 
AmtricaH  Journal  of  MnatumeOies^  Pnrt  and  Applied. 

Published  under  the  Auspices  of  the  Johns  Hopkins 
I'niversity.    Vol*,  v.,  vi.,  vii.,  Part  I.    (Baltimore  : 
Isaac  Friedcowald,  i68i«4.) 
•yH  E  general  features  of  this  Journal  have  been  clearly 
*'    todicaied  in  tbe  notices  of  the  previous  volumes 
(see  Nature,  vol.  xxii.  p.  73,  vol.  jorvtt.  p.  193),  and  we 
r.eetl  c»nly  remark  under  this  head  that  these  original 
characteristics  have  been  maintained  throughout  the 
Aombers  now  under  our  cons ideration. 

Prof.  Sylvester  vv.i>  il^i-  editor-in-chief  until  his  return 
ta  this  country  ;  now  the  mantle  has  foUea  upon  his  suc- 
cessor. Prof.  Newcoinbj  mder  whose  auspices  vol.  vii.  is 
hemg  puhh ■-lip<J.  Iir.  Tlioin.is  Craig  has  been  the 
assistant  editor  during  the  issue  of  all  the  DUinbers. 

The  chief  papers  treat  of  the  higher  algebra.   In  this 
branrJi  the  contnbutions  of  Prof  Syh-cster  naturally  loom 
krje.  They  are  "  On  Sub- Invariants,  i.e.  Semi-Invariants 
10  Bioarr  Q«i*nt>cs  of  an  Unlimited  Order,"  ■*  Tables  of 
Generating  Functions,  rprhrrcd  and  representative  for 
kcitam  Ternary  Systems  of  Binary  Forms" (the  "Tables  " 
■ere  calculated  by  Messrs.  Duifee  and  Ely),  "A  Con- 
5!n!''t!v?  Theory  of  Partitions,  nrrrtngcd  in  Three  Acts, 
.10  Interact,  and  an  Exodion,"  a  most  valuable  contribu- 
ii>on  ro  the  theory,  written  with  the  a  itlior 's  characteristic 
trrvour,  but  perfi.ips  the  j^em  of  the  collection  is  tiie  first 
instalment  of  the  "Lectures  on  the  PniiciplLS  of  Uni- 
tefial  Algebra." 

We  rnturnlly  turn  ncvt  to  the  papers  by  Prof.  Cayley. 
ihese  art  ^"  Note  on  a  Partition-.Series,"  "A  Memoir  on 
'>eminvariants,"  following  up  a  "remarkable"  discovery 
')>  Capt  Macmahon,  which  leads  to  the  conclusion  that 
the  theor>-  of  seminvariants  is  a  part  of  that  of  symmetric 
foactlons,  and  three  sets  of  tables,  viz.  non-unitary 
partition  tables,  seminvariant  tables,  and  tables  of  the 
■symmetric  functions  of  the  roots,  to  the  degree  10  for  the 

1  +      +  cx*l\  z  +  .  .  .  ="  (I  -  ax)  (I  -  /ir)  (I  -  yx) . .  . 

Following  in  the  wake  of  these  leviathans,  Mr.  Durfee 
aniributes  "  Tables  of  the  Symmetric  Functions  of  the 
r*elfihic,"  and  "The  Tabulation  of  Symmetric  Func- 
i  '>ns";  Capt.  Macmahon  writes  on  "Seminvariants 
jnd  Sj-nimetric  Functions,"  "  Symmetric  Functions  of  the 
1 5'  .**  and  "  On  Perpetuanis  " ;  he  is  also  tbe  author  of  a 
■Jt.aT\  "  .Vote  <m  the  Development  of  an  Algebraic  Frac- 
the  moving  cause  of  which  is  a  previous  article  !)y 
sr  FaA  de  Bruno,  entitled  "  Sur  le  ddveloppement  des 
I  nciions  tatioaneOes,**  which  in  its  turn  owed  its  origin  to 
i  note  by  Prof  Sylvester  in  the  Johns  Hopkins  Cirt  ul.in. 
jIt  J.  J4aaafaond,  another  worker  in  this  field,  has  a 
Luper  •*Onib»  Selution  of  the  DiAercntia)  Equation  of 
sosrcev,"  in  which  he  gives  a  disproof  of  Prof  Sylvester's 
^mUmental  p«[^Mttiat«|  a  discovery  which  he  first  com- 
wuinicaied  (o  tM£l«fiAMi  Mathematical  Society;  Mr.  G. 
V  Ely  apphes  t'i'j  mvihod  of  graphs  to  compound  par- 
TKWisiSi  and  Mr.  Morgan  Jenkms  gives  a  proof  of  a 
ij^mfegi  in  pattitioos,  and  fonuifaes  s  note  on  Pro£ 


Sylvester's  constructive  theory  of  partitions,  mentioned 
above. 

\\'c  pass  from  this  group  of  snhjprta.  which  centres 
more  especially  round  the  name  of  Sylvester,  and  come 
to  papers  on  dliptie  fbnctioiu  in  one  or  otho*  of  dte 
forin«  Ttndcr  which  that  branch  is  ncu'  mngcrl  M.  Fa?» 
de  Hruno  has  a  long  article  on  "  (^uclques  applications  de 
la  throne  des  formes  binaires  aux  fonctions  elliptiques*; 

Dr.  Craig  rontrihiife";  several  papers,  viz.  "  Snmr*  Elliptic 
Function  Formuhc,'  "On  a  Thet.i. Function  I  oi inula," 
"On  Quadruple  Thcta-Functions'  (two  papers),  "On 
Theta-Function'.  w  ith  Complex  Charartc'ri-ti<  s,"  and 
"  On  Certain  Croups  ol  Relations  satisfied  by  the  (Quad- 
ruple Theta- Functions."  Prof  W.  \V.  Johnson  presents 
a  proof  of  the  imaginary  period  in  elliptic  functions  ;  Mr. 
A.  I.  Daniels  communicates  three  notes  on  Weierstrass's 
methods  in  the  theorj'  of  these  functions  ;  and  Prof. 
Caylcy,  in  a  memoir  on  the  abclian  and  thcta  functions, 
reproduces,  with  additional  developments,  the  course  of 
lectures  which  he  delivered  at  the  Johns  Hoptcins  Uni- 
versity in  the  early  months  of  1882. 

The  other  papers  on  algebraical  subjects  may  be 
grouped  together.  They  are  : — "  On  Division  of  .Series," 
by  Rev.  J.  Hagen ;  "  Tables  for  Facilitating  tbe  Deter- 
mination of  Empirical  Formula-,"  by  A.  W.  Hale;  "On 
the  Development  of  an  Algebraic  i-' faction,"  by  Dr. 
Franklin ;  some  papers  "  On  the  Theory  of  Numbers," 
by  A.  S.  Hathaway;  '^Sur  une  formule  relative  k  la 
th^orie  cles  fom  tions  d'une  variable,"  by  M.  Hermite  ; 
"  Calculus  of  Direction  and  Position,''  by  E.  W.  Hyde  ; 
"  Compound  Determinants,"  by  C.  A.  Van  Veber  (written 
before  the  author  h  ul  seen  Mr.  R.  F.  Scott's  paper  in 
vol.  xiv.  of  the  London  Mathematical  Society's  Procetd- 
ingi),  in  which  is  discussed  Picquet's  proof  of  a  theorem 
of  Sylvester'-:.  Mr.  .McClintock  writes  on  ihf  re-^nlntions 
of  cc^uations  of  the  fifth  degree,  a  subject  which  is  also 
h.-uidled  by  Mr.  G.  F.  Young,  who  in  addition  discusses 
the  principles  of  the  solution  of  C(|iiatifin?  of  the  higher 
degrees.  Mr.  G.  S.  Ely  furnishes  some  notes  on  the 
numbers  of  Bernouilli  and  Eoler  (adopting  a  name  given 
by  Sylvester),  and  g'ivc';  a  tiscful  bib!io^'rn])liy  of  Rcr 
nouilli's  numbers.  Such  lists  as  ihcic  are  ul  great  service 
to  workers. 

r>r.  Story  defines  the  absolute  cl.-tssificattnn  of  lori  to 
be  that  classification  which  is  not  altered  by  any  real 
linear  transformation,  and  which  is  identical  with  the 
ordinarv  classification  in  so  far  as  the  latter  is  inde- 
pendent of  all  consideration  of  the  n.iture  of  the  infinite 
elements  of  the  loci ;  a  part  of  this  classification  has  been 
made  (as  Dr.  Story  remarks)  in  essence  by  Prof.  Sylvester 
in  the  PkiL  Mag.  (February  1851).  TTie  title  of  the 
paper  is  "  On  the  Absolute  Classification  of  Quadratic 
Loci,  and  on  their  Intersections  with  each  other  and  with 
Linear  Loci,"  The  same  author  also  contributes  two 
articles  on  the  non- Euclidian  ijcometrv 


one  IS  a  con- 


tinuation of  a  paper  by  him  in  vol.  iv.,  and  in  it  arc  given 
a  number  of  fbrmtds  relating  to  instances,  angles,  areas* 
and  volumes  ;  the  other  is  entitled  "  Non-Euclidian  Pro- 
perties of  Conies,"  and  contains  an  application  of  Prof. 
Cayle/s  projective  measiiraiient,  gen^altsed  tqr  Klein, 
and  still  further  extended  by  tllC  author  itt  die  pajg^ 
just  cited,  to  tbe  conic. 
Dr.  Fiaiddiii  dtecanet  lonie  points  Bi^iEalMBy  Coogle 
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f.  Iiat  rather  the  general  human  mind,  th<U  the  psy- 
.  ,;u;  analyses.    His  omission  to  make  it  clear  that 
ftolpfjr  a  leally  the  science  of  human  nature,  and 
1 1  ntiedacriptioin  of  ibe  mental  states  of  an  indivi- 
ikflraTasmany  indivtduah  as  possible,  does  not,  how- 
•t.<l«stro\-  the  vnhic  of  his  ri?su!ts,   When  he  describes 
MCiCiiceof  psycbolog)'  as  being  a  sort  of  resultant  of 
-itottUibutioBS  of  varimis  pvuplc  who  "chronicle  their 
1,  this  IS  only  an  inif)erfect  tle'.cription  of  the  method 
(«/d)d«^  and  of  what  it  implies.    To  state  the  case 
'  met  n  to  lose  «if;ht  of  the  fact  that  society  is  an 

■ and  to  c<in-.itl(  r  il  .i>  .u;  .i;_;4rc^':ite  of  i  -'ili:r  'i 
vulualsi  but,  without  any  elaborate  analysis,  we  may 
•  thai  the  iittnnpeetive  method  of  Mr.  Thompson 
/  (he  older  psych  iloi^ists  mlly  implies  more  fh.tn 
utafat&aliun   of  any  number  of  individual  minds 
tJyasMch. 

is  proh.ibly  quite  as  much  rriinu'c  observation  of 
sutes  to  be  found  m  literature  with  no  scicntilic 
-«ooin,'-in  novels  and  autobiogrraphies,  for  example, 

>  m  book*  of  psych"!o;^v_     Why  has  this  kmd  of 
'vpcction  "  first  of  .ill  a  literary,  and  only  bccond- 
a  scientiSc,  interest  ?   Is  it  not  because  the  states 
i<i  descnbcd  arc  re-;:nrdrf',  n  -  -r.itr  ^  of  a  particular 
<.  because  they  are  merely  clcineiiu  m  the  description 
one  one  personalit)',  because  they  have  no  distinct 
•tnce  frt  a  lav  of  mind  in  genera!  i"    Of  course  some 

In  books  of  piycholo^ry  have  only  a  persona! 
rs,and  some  things  in  bo  iks  of  pure  literature  nny 
'  1  vientitic  interest  ;  but  there  is  no  difiiculty  in 
-tiusbing  the  two  kinds  of  "introspection"  when  we 

>  with  them,  or  in  recognising  them  as  essentially 


I'm  sdentific  character  of  the  introspective  method  as 
;oi»e  that  yields  Rcneral  conclusions  is  quite  evident 
'•U;  Thompcon'a  book,  in  spite  of  his  omissioD  deli- 
ir  to  point  out  this  character.   It  has  already  been 

'•  ^hat  his  "System  of  rsychology  '  furnishes  new 
'Cace  of  the  proigressive  character  of  psychological 
S*i  We  mfty  conclude  by  saving  that,  aUhou<;h  in 
'  respects  an  unequal  l>o()k,  it  is  decidedly  an  im- 
■'•^  coatribution  of  America  to  the  treatment  of 
fMogy  on  the  lines  with  which  English  readers  are 


OUR  BOOK  SUFI.F 

i  lutitnt  '.i  I' lat  a  of  the  Uritish  Islaiuis.  By  Sir  I. 
I'  Hooker,  K.C  H.,  vVc.  &c.  Thifd  Edition.  (London  t 
Maonillan  and  Co.,  1884.) 

'KF brer  and  collector  of  our  wild  plant>  may  congratu- 
Hhiinsrlf  on  the  number  of  ..)  ilic  lu  st  rank 

•b'^bave  (It  x  Mfpd  their  energies  tti  ^<  r  v  Hentham, 
•"Wlcf.nnti  li.ibingtonhaveall  of  them  w  niK  n  hand-I;<>»iks 
•  ihe  hntish  flora,  ail  of  them  excellent  m  their  way. 

'lie  one  now  before  tlS  we  have  the  well-known  luciditv 
^f^^^nptton  chaiacterlttic  of  the  author  combinett  with 
^wwt  recent  extensions  of  oor  knowledge  as  regards 
WU»h  plaot&.  Very  great  care  and  labour  have  been  cx- 
**XWm  briiiKin^  the  "  Student's  Flora"  abreast  of  the 
recent  niscoveries.  Tlic  lUiMili  r  species  of 
^•Tius- plants  addcil  to  the  liritish  liora  since  the  pub- 
'  '  -"  I  of  ihe  Last  edition  in  1^78  is  not  inconsiderable, 
?^  IS  surfn-ising,  considering  the  limited  extent  of 
i«  Wd  and  tlie  number  of  workers  on  it  In  addition 


to  the  introduction  of  these  new  species,  the  limits  of 
species  and  sub-specics  have  been  r arcfully  revised,  and 
the  "  critical "  genera  submitted  to  the  criticism  of  ex- 
perts;  the  gemts  PotamogftOH  having  been,  in  particular, 
revised  by  Mr.  Arthur  iJcnnctl.  Nor  lias  the  physiologi- 
cal side  of  the  subject  been  neglected.  For  the  first 
time,  as  far  as  I  am  aware,  in  ain'  local  flora  of  import- 
ance, the  char. ictcrs  of  tlie  genera  roncerneil  in  (he  pro- 
cess of  fertilisation  are  gi\cn,  especially  thi<-e  dlustraied 
by  the  writings  «>f  the  late  Hfrin.mn  Mullei.  Under  the 
diagnosis  of  each  genus  it  is  stated — as  l.ir  as  is  kntivvn 
— whether  the  plants  belonging  to  it  arc  wind-fertilised, 
insect-fertilised,  or  self-fertilised :  whether  honey  is 
secreted  in  the  flower  or  r.i)t  ;  and  whether  the  stamens 
and  stigma  ripen  together,  or,  if  not,  which  is  the  earlier. 
The  result  is  that  the  rield-stiidcnt  h  i-  !  ■  >  IiukMii  uI; 
of  the  characters «>f  the  plants  that  he  intcis  with  in  wood 
and  field,  by  stream  and  bfv^,  and  on  the  mountain-side, 
more  complete  than  any  wiiich  has  heretofore  been  ready 
to  his  hand.  A.  W.  B. 

Elementary  Ti'xt-I'r,>l-  I'f  /.I'^hgy.  General  I'art  and 
Special  Part,  Protozoa  to  Insecta.  By  Dr.  C.  Claus. 
Translated  and  edited  bjf  Adam  Sedgwick,  M.A., 
Fellow  and  Lecturer  of  Trinity  Collejfe,  Cambrid|;e, 
with  the  assistance  of  F.  G.  Hcathcolc,  B.A.,  Trinity 
College,  Cambndiic.  (London:  W.  Swan  Sonnen- 
schein  and  Co.,  iiiji4.) 

Prop.  Ci.ai  s's  **  Elementary  Text-Book  of  Zoology  "  has 
long  been  known  as  an  excellent  introduction  to  this 
branch  of  biology,  and  there  was  a  certain  charm  in  the 

way  in  which  tl.c  mii  t^  .ty  chapters,  consiitming  the 
"  (.iencral  I'art  of  ilic  vvu;k  v.cre  written,  that  marked  out 
the  "  Lehrbuch  der  Zoologic  "  as  sniuetliing  difTcrent  from 
many  of  the  text  books  that  had  precedc<l  it.  lis  well- 
merited  success  in  parts  of  the  Continent  where  licrin.m 
is  spo'.cn  is  a  matter  of  congratulation,  and  Mr.  Sedg- 
wick has  translated  it  "  with  a  view  of  supplying  the  want 
which,"  he  tells  us,'* has  long  been  felt  by  teachers  as 
well  as  students  in  this  country,  of  a  good  elementary 
text-book  of  zoohigy."'  It  ,ipjx:ars  (o  a  pit)  (hat  with 
this  local  fleniaiul  for  a  good  introduction  to  zi.'>lo;4>'. 
there  should  be  ajiparently  no  other  way  i>f  Mip;)lying  it 
than  by  translating  the  works  of  our  illu^lnous  neigh- 
hours.  It  is  certainly  not  the  way  that  the  schools  of  the 
great  Continental  centres  are  supplied,  nor  do  we  believe 
that  it  is  from  any  want  of  original  power  to  supply  the 
need  among  i^iir  own  zoologists.  This  \  lew  of  the  subject 
apart,  the  l  aiglish  Student  of  zoology  will  find  this  transla- 
tion of  Claus's  "  Lehrbuch  "  a  very  excellent  introduction. 
It  is  true  that  he  may  now  and  then  note  that  it  was  not 
written  f  n  li  ii.  that  the  ilhi^trationi  of  siictilic  forms 
referred  to  are  not  always,  even  when  the)  might  have 
been,  within  his  easy  reach;  that  some  of  the  contriba* 
tions  of  his  countrymen  are  referred  to  as  if  they  had  first 
appeared  in  a  foreign  tongue,  and  that  many  very  im- 

S»rtant  ones  are  overlooked,  but  these  will  be  scarcely 
fficutties  in  his  way  ;  and  if  they  are,  on  application  to 
•an  iiiti; Il;L;rnt  tc  u  lu  1  iliov  will  be  soon  got  over. 

Tlic  oi.g.iial  (..(.sui.iii  has,  with  a  few  "unimportant 
exceptions,  been  closely  followed  throughout,"  but  has  it 
not  been  too  closely  adhered  to,  when  it  has  b<cn  left 
altogether  untranslated,  as  it  apj)arently  has  been  in  the 
case  of  many  very  lamdiar  families  of  insects?   In  some 
of  these,  too,  the  English  equivalents  are  not  perhaps  of 
the  best;  thus  Acanthiadx  (•^kin-bugs'.    In  welcoming 
this  attempt  to  introduce  Prof.  Claus  e  most  useful  work 
I  to  the  F.: v.  Ii-h  reader  we  have  no  wi>h  in  any  way  to 
I  criticise  ihc  ticatisc  in  detail.    It  is  got  up  in  a  very 
creditable  manner,  though  a  little  more  uniformity  in  the 
[  style  of  printing  the  technical  words  would  h.ave  been 
■  desirable ;  thus,  on  the  same  page  we  6nd  the  wori 
"  Cimpedia"  and  "  Malacostraca  •*  in  roman  and  in  it**' 
type,  and  specific  names  are  not  italicised  in  ail  r 
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,    atmosphcrt.-  over  the  pbi&t  of  India.  Mr. 
*  =  -  ^.£T  U  dated  November  3  : — 
■        :  r-^u  round  the  sun  has  been  mbit  since  mv  !»•' 
•-jr  :        in  July,  whenever  the  sky  was  ck«f.   Ii  •»*  n-.i 
•        r.jiiHy  di>t)nct,  but  never  entirely  iW-aL    I1  i>  Witti- 
—'  z^y^'.  to-day.    The  same  has  beco  ihe  ca»r  w-^'Ji  -Sf 
——-^  .w.  which  no  doubt  resalts  from  (the  >air  taaii;  ra  i*) 


.        •    ...     ■;«,_: I 

•   •*••'.!    I  a 

-  "w  -i^.rr;  a 

.«^..-  •  ■«»  -^n'  1 

\     •       .•••;■«■   1  -tt 

t;   ".. ->  i.:a 

■r.  >«:•    •          •.  've. 

• 

•     .              •  .".C 

■s    •  ".»»■'. 

••.-^  •••tfT 

X      ^    '    ;     ..     ~  ..lU 

.  • .        •■«_.•.•;  uiu 

»    V-   *-    -         — 'I'-u 

*      ■*    ^  !V 

.*                     .'•C  . 

«   •  •       •  • 

..    .                    ••• .  tfve 

V           »  ..  0 

•.•»'»     'v'      «.  1 

•  • 

V                           .   .                »  ^ 

■       •  * 

•           •  ' 

•ft 

'x  :  .  -  wiim  extract  from  the  same  letter  i-  ai>i  ir  ; 
"  r  ".i-rk  I  have  mentione<l  alreaily,  is  virsoc  'o 
1.  iiocc  about  twelve  or  fifteen  yc*r»  it  la*  =  iiiii  'A 
i-;.;^  lid  the  whole  of  .September  arid  tV  'lc  :;irc  bevume 
'rfr-  =>c:-Jeil  as  regards  the  weather,  t«in  at  wicni  occnmnK 
— «  jr.ti  iunn»  these  months,  which,  as  •  rule  fxiaerly,  wete 
^~^t  t  i=e.  dear  weather.  These  untimely  petapaaticos  iaief- 
^  -cry  unrlexsantly  with  the  haymaking  an',  hartcstiit^  in  the 
■ile*  nearly  every  year,  t>f  which  nusy  comptauitt  are 

aari.  .  .  .  .\  similar  experience  is  made  in  Ladak  and  othcf 
Txm  -I  Jie  Western  Himalayas.    Officers  who  louV  5*tt  in  the 
^  rinCJ-arion  >?f  L.vlak  during  the  four  or  fire  seaaont  hetwini 

•  •  ""^  :?cc  ia<:         »ar  they  never  could  hare  door  their  work  if  ji 

:  :rs  rtr  --j.  -.j^g  ^  Ladak  had  always  been  vn  d'jody,  anil 
•  •  '  "ae  j:go  nnges  -m  freqacntly  enveloped  in  clouds  at  it  now  th' 
^  :**r:.  .-ii    .asc  " 

.»;rs«  I3  .r^-rroKjntiua  of  this  lut  remark  1  may  meetkoo  that  the 

•■-  »  jl:*?-  •  "not  h.-ul  be<n  entertained  of  obtaining  a  valuable  »enr« 
iLiajumctnc  obiseTTations  at  Leh,  for  which  porjiose  i»o 
^Taioc:  'i'irtrvers  were  deputed  to  that  station  ralher  more  ihin 
I  rwcivcmunij  i;;<\  have  been  so  far  grievously  di*ai'}<oinie  l 
l^sc  umcfjinfre  oi  Leh  was  )>clieve<l,  on  the  rciicratcl  i^-urance 
JI  :onner  nrvjiiencs,  to  he  remarkable  for  its  deamesi  aO"!  fret- 
ium  trnm  ciuad  atkI  haie.  From  the  actiaomeiric  rrgi>ier< 
nt'.Trive'l  itinn^  the  post  year,  an<l  the  notes  which  accompon) 
.iicm.  :hi>  appears  to  be  very  far  from  the  cAse. 

Henry  F  Bi-s.sro«n 
Mrteijpjiogical  Office,  India.  4,  Middlclon  Row,  Cakniu, 
Noseniber  21, 


Fljring-Fish  do  cot  Ply 

K*  "■  •>':-r<iH  tn.t^iU  0/  fly  in.:  for  the  simple  rtawn 
•hai  'iie  TiUMTies  of  th^rir  pectoral  fins  arc  not  large  enottgh  '» 
VHi  "(W  wci;;it  of  their  bmly  aloft  in  the  air.  The  peiiwil 
uur^'c*  Ji  .'iris  d<'.'rrv»mg  their  wings  weigh,  00  an  average. 
\  -i  '.he  ^ajI  wetcnt  ol  the  body,  the  i>ccioral  mu  de»  i'' 
«jU>-  'he  •nu'sde*  v->f  the  pectoral  fins  of  tlying-ft*li  only  i*!- 
!>;  -trcise  wh;ch  Hymg-fish  owe  their  long  shooting  pMS»S< 
hnK»;-t  -i»e  ut  is  delivered,  while  they  arc  still  in  the  waiei. 
•»  -iv  -vwcful  moMS  of  mosclc  on  both  sides  of  their  hod)'. 
»  •  iir  4  nijvh  gre-.rer  breadth  than  in  the  ca^c  of  the  hemn: 
.t  ■. "»  •(  icT  "W"  '.I  ;heir  own  sj/e. 

!  r,;  "H:c<rnr»{  .1  :he  hns"  which  Dr.  John  Rae  l.NATi  itt. 
'.'tv-.-n      4.  7.  lo.:'.  li<e  many  others  before  him,  takes  fo»  » 

1  .1.-  r-.-iesjent  of  the  ixsctoral  fin>,  is  only  a  vjl.raiion 

.•«  -v-i  .ta.^.c  xeT:^nnc.  and  is  to  be  rcferreil  to  the  >ame  U»' 
i»  tv-K  »  >;>.c  c^-»rm  the  llapping  of  a  tight-set  sail  when  > 
Ni»  ■•  ..ih  v-"  a  tree/e  is  driving  close  to  the  wind.  TKe 
1     .>!»:  .f  »!  N-a;?.*  at  once  springs  up  whcnerer  the  sail  ge  ■ 

a   '.v<  -  •  "V  w.ai<. 
'.  K'  n.-  lly  a  fi)-ing-fish  darts  out  of  the  water,  ll"- 

.;«\.;..»  >  .  X'  -jK-o^entttm  with  which  the  air  presses  on  its  iw' 
xv..-4'il  6M.    Should,  now,  ihe  aimosphenc  p«r»«'U' 

•  '.ve   K~<«  ^  *.»  in:o  a  horizontal  ^>osilion  parallel  to  the  •lO'- 

K..  *'  •.  *.  «.•«»•*  nevrsNary  result.     Let  ibc  outsore*!  pector. 
»     .<  »         ^v.t^ -li^  l>e  held  hori/ontally  before  the  opet 
.•^  .s  t 'm:  .■;  .'vux'ws,  and  the  fins  will  be  seen  to  nbraie  4- 
s-  .V  .-i'~e«t  of  air  passes  under  them.    For  full  proof* '  • 

K  wv.^.' «."s  <."*  :h«ae  propositions  I  l>cg  to  refer  i"  niy  pa}>ei. 
••  '.  v  V.  svtaetus  of  Flying-Fish  through  the  Au  "  (Leiprig. 


V 


.'.vvVN-il  Ittstitut.  Kiel,  Dec.  15,  1884  K.  Mowvi 

Iridescent  Clouds 


 \  ■  V 

.         ,    .    V  \  .  »  '.x             :v>  the  particulars  given  in  Nature  for  Decembri 

^                .    »•  .  .v\,v>.»  iS>  i$:n4  >v  I4S>  of  the  brilliantly-coloured  cl»u«K.  the  f-  ■ 

.         vs*.  '•>»'.i»g  .<^»ctv-atK»ns  made  here    may  be  interetting.     Th-. t 

.         »s    V  :..c.va».v  *\te  s-.^i'ile  every  day  from  the  6th  to  the  13th  instant,  txcet' 

..»x  v..»         '\.-  •••  N."      the  »xh.  and  at  all  times  of  the  day,  but  only  strikiiw;!; 

v'v!.    Vs.  «»v  -  'K  ..i<»I:c4  \  »i.»tt>x*S<<f  »e»r  sunrise  and  sunset.    The  colours  did  not  appr« 
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90  thtm  when  they  were  very  fw  from  the  sun,  tbey  then  being 
nnpl?  while.  I  did  tvol  see  any  dark  ones,  as  described  by  J. 
•  i^brk  ;  indeed  they  always  Mruck  mc  as  being  very  iliin, 
tly  like  »  nearly  flat  sheet.  They  tended  to  be  arranfjeti  ti\ 
iri-  like  '■  Nn-iii'-,  Ark-,  '  n:i  1,  \v!iili.'  their  texture  was 
,!i  s.'lhtr  tKiin  mool  k;irrus  cIi<U'  l»,  tlwy  were  inorc  or  less  striated 
m»vcrselv.  C>n  some  afternoons  I  nolicu  i  in  ni.iny  ca-ies  a 
fttMe  (smoke-like  prolongatiun,  or  tail,  on  ihc  casi  side  of  the 
d  ji  ;  li.i  i  III.  colouring.  They  had  thus  soinetniu-s  :i 
>ai*i{ig  rc:>t:iiih;4iicc  to  an  aarora,  differing  essentially,  h  uv- 
rm,  in  their  re«I  po«iti--in  |jcin(»  horizontal,  while  '.he  auionU 
l«8(l  lod  rays  are  alm(v<;t  ver!ic.->l.  Their  dirrcii'iii  als'. 
.]iutt  different  ■  ^'W  iln.  1 1'.h  ;it  S-i5  .\.m.,  and  J  m  3-40  j'.in. 
I  ft.-'C.cw?  thni  ihi.  ^iii.r  I'.Mcif.l  r.i  f.i-t  by  south.  In  shape  ihey 
jfpir^.h:  I  p.-it-illclo^i.uiis  .i|i]:..»rcnily  ;  really,  to  rectangles; 
to  ir':in'-~  were  very  perfect  rectangle'^.  '  'nc  of  the  most 
Si  cl  ijili  was,  however,  a  perfect  riglu-,ini;lL".l  triangle  in 
bm.  I'heir  motion  was  verj'  slow.  Some  titiie  after  sun!iet 
tit)  were  so  bright  as  to  give  a  material  amount  of  light,  and 
to  Bukf  the  dust-circle  around  the  sun  look  quite  dim.  They 
rjidently  at  a  great  height,  though  they  looked  lower  th.in 
tire  dint-wi$]>s.  They  were  incapaUe  of  producing  an  oidinary 

Ukc  Prof.  C.  Piuzi-Smyth*  I  can  uy  that  I  hsve  bo  tcooI- 
(mno  el  leeing  any  doudt  of  the  kind  before.  I  mw  notUae 
Ekriban  at  the  time  of  the  gnnd  sun<:ct<:  Inst  autumn,  ud  I 
llUtbei^t  mtstalcen  in  suppodog  any  uf  the  phenomeiia  then 
an  wen  of  the  Mtme  dutmter.  T.  w.  Backhouse 

Sndtdand,  Decemher  as,  1884 

RiFfRRiNu  to  ilic  letter!.  »kliich  Imve  apj»carefi  in  these 
tilmtA  00  the  subject  of  "Iridescent  Clouds"  as  seen  at 
FJiftboigh  and  York  on  the  evening  of  December  11,  a  very 
mJjr  pbeoomcnon  was  seen  at  Derby  at  sunrise  on  that  <l.ay, 
vA  w»»  ihtts  described  in  the  Derby  Exprtis  the  same  evening  : — 
'  AlcM  half  an  hour  before  sunrise  the  eastern  half  of  the  sky 
•T-i  COTfTcd  with  a  dense  pallium  of  cirrus  cloud.  About  30' 
I'ott  the  honion  was  seen  what  appeared  to  lie  an  clongatecl 
fouig  inlhcdr»i'.s  f;r':y  isf  the  cloud.  Throaeh  this  spindle- 
>Ji«ie«I  opening  ili..  «k}'  w.uof  an  intense  emerald  colour.  'I'he 
<^i«esl  part  of  the  DhcDomeoon,  however,  ocairred  shortly 
eight  o'clocht  when  the  vi'vi<l  green  had  given  place  to  • 
tils  of  tightness  comprising  all  the  prismatic  cokiurs  arranged 
•0  t«ads  transversely,  each  of  the  prumvy  OOlours  shading 
r>>iiul)y  into  iti  iieighl>our  in  the  same  miinner  la  in  a  solar 
r-^^>*m.  The  appewance  was  now  not  unlike  a  huge  many- 
oiomdqtt  act  in  •  dark  uniformUv  of  cifto-!iira.ttB.  As  the 
««ime  the  eolomin^  &ded,  and  twaen  the  solar  orb  w«»  several 
above  the  hfloioo  the  phenomenon  remained  as  a  patch 
'*  bf^htive»$  upon  a  lUver-jgrey  vapour,  and  was  aomciihat 
■■Isr  in  appearance  to  an  tnpeiteily  formed  parfoeUon.  Its 
Piaiioa,  however,  with  rcgaid  to  Ac  tnw  sun,  showed  at  once 
w  lie  phenomenoo  was  not  of  the  parfadion  class." 

C.  J.  V. 

Thi  iridescent  cloud  citect  mentionc<l  by  your  correspondents 
*t  NATiJkE,  p.  148)  was  well  seen  here  on  the  13th  about 
♦     ,  and  was  very  much  as  dcscritied  by  Mr.  Clark.  Three 
^'uvct  baiuts  of  colour  were  seen  just  at  the  upiicr  c<lge  of  a 
ink  dur-colourcd  clo«d  towards  south-west,  and  two  faint  ones 
'•the  dearer  sky  above.    I  write  specially  to  remark  on  the 
*»'wt  of  (he  colour  of  the«e  bands.    They  were  not  prismatic 
IS  mentioned  by  Mr.  Clark,  but  unmistakable  inter- 
'^it  ur  residnal  OolonrSf  the  lowest  bright  purplish  pink, 
mtogieetl,  the  neat  flie  peculiar  light  brick  red  seen  in 
rian,  and  a  very  recngiusabie  colour,  also  shading  into 
^^w^aad  the  rest  pink  and  green,  ol  similar  colonr  to  the 


There  can  Itc,  I  thiuk,  no  question  that  this  was  an 
*<i^noe  i>henonienon,  and  I  hope  some  of  your  oorrcspond- 
"frtSjJ*  *^         ^  naim^  of  it. 


I  Heose,  DarUngton 


Jambs  I'aksom 


•  at  notes  in  Nature,  December  18,  1884  (p.  14S),  on 
^ooMt  clouds.  I  observed  similar  appearances  on  the  S'ork- 
»«  WoUis   betireea  Maricet  Wcighton  and   Brough,  on 


y^'w  6  and  again  on  Dcoember  13,  3-4  p.m.  ;  but  instead 
^f*t  clouds  being  lolaHy  coloured,  only  the  eilgcs  of  rifts  in  a 
^i^tl»«d  m*tg  were  so  tinged.  The  phenomenon  was  much 
■•V  «•  the  latter  dalci  the  liA  being  much  larger  aod  the 


colours  more  widely  disperse'!  a',  nuc  cinl,  v>  tli.u  a  rose  tioge 
occupied  there  the  whole  of  tJie  acute  angle  of  the  gap. 
Broselqr,  Shiopshtre  W.  W.  Watts 

Tb*  Rotation  of  Neptune 

.Sf.vf.RAI.  circumslaMc:  V  I,  ;aycd  my  observation  of  ilu  jil.uv  ( 
Neptune  this  nutiimn  imt;l  November  24.  On  that  .md  the  iw<> 
foll'jw it:^'  nij^lif^  tlic  of  Neptuno  w.is  lomp.ired  with  tin 

lij;!it  rjftlic  nMf  li.A.t'.  1072  ;  and,  .as^iiiiiin;^  dinf  the  1i£;ht  tif  the 
>ta!  wa->  steady,  ih.ii  of  Neptune  wa-  foiiint  to  uinU-r^o  appa- 
l  uiitly  rLj;iilnr  \  .-•.nal  i' hi':,  but  m»icb  ^iii.illrr  tluui  tlu'y  were  last 
yi-.ir.' 

The  observations  were  combined  in  the  followii^  manner  : — 
The  nagnilnde,  m,  at  any  time,  /,  was  astnmed  equal  to 

ni  X    tin  n  (/  -  /J, 

where  die  mean  magnitude  at  the  time  /„  /•  one-half  the 

variation  between  maximum  and  minimum,  and  w  equal  to 

- — ,  or  45' •45,  according  to  the  observations  of  Neptune  last 

7 '9- 

year,  which  gave  7*92  h.  as  the  rotation-period.  Subtracting 
the  unknown  m.ignitude  of  the  comparison  si.ir,  which  is*  OOW' 
ever,  of  about  the  scTcnlh  magnitude,  we  have 

m  -  w**  IT      -  an'  +  it  sin  «  (/  -  /c)  ; 

and  by  assuming  .ipproxim.itc  values,  by  introducing  corrections, 
and  Inr  solving  the  1 1  e^iualioos  corresponding  to  the  1 1  ohserva- 
tions  vf  the  method  of  feast  squares,  it  was  iound  that 

a*.  -  m'  a  0  86 

k      =  o"i9 

/,  N'-v.  24d.  i3-oiri,  C.M.T. 

The  preceding  cpfKli  of  maumum  will  be  found  b^'  subtracting 
i'98h.  ;  and  sinnlnily  the  fcUowtng  epoch  of  minimum  wSI be 
foun<l  by  ad<{iii^  1  ^fth. 

Now  tlu-i  I. innervations  were  m.nde  without  care,  and 

consequrnily  the  probable  errors  were  larger  than  they  should 
be  in  comparison  with  the  small  variation  ;  but  on  the  night  of 
November  39  every  care  was  taken  to  obtain  accuracy  in  the 
photometric  meaanrcs,  and  the  following  results  were  ob- 
tained : — 

Mr.  -  ««'  s  o-fa 

k       ts  0-90 

/.     rs.  Not.       it'yaih.  G.M.T. 
The  foNowing  is  the  comparison  of  observation  and  comptita- 

tion  : — 

niflr.  mag. 

(«  -  «»  '>  o  -  C 

0*91       ...  'O'DI 

IHIS  ...  -t-ow 
©•88      ...  o-oo 

0  63  ...  r  0  01 

1  :!k\i  Kempsh"t  i^^  5'i'ib,  west  of 


Keiiip«lvol  M.'I' 
Nov.  39 

n,  a;. 

7  10 

8  26 


10 
12 


o  64 

In-  .i.litt 


It  should  perhaj 
Greenwich. 

By  comparing  the  epoch  on  November  29  with  the  corre- 
sponding epoch  on  November  24,  we  find  that  15  rotation- 
periods  oocuiiy  llS'yib.,  so  that  each  rotation •perio<l  Ls  7-9i4h., 
wUch  may  be  ooosidered  identical  with  the  period  found  last 

Maxwell  Hall 
Jamaica,  December  1, 18S4 


Peculiar  Ice-Forms 

ClKCl  M^TANct  s  h.ivc  jJiTK  Mlcil  !!n  rci'lyin^;  r.iilicrtoDr. 
R.ic'-s  iLttLr  jii  N'Ait  Kt  'if  N.ivciiil.ti  J7i;j>.  81),  The  situa- 
tion of  the  ICC  described  in  my  letter  ol  November  6  (p.  5) 
prci.ludes  the  possibility  of  its  having  Ijccn  a  remainder  from  last 
winter's  snow,  since  it  was  only  some  fifteen  hundred  feet  nhnve 
the  valley  of  Chamounix,  and  exposed  during  the  sumnx  r  nuintli^ 
to  daily  sunshine.  In  fact,  the  mid-day  sun  only  just  failed  to 
reach  it  on  the  17th  of  October. 

In  the  /\V*«  Jtxhtlmch  /ur  Alimerak^  for  1877  (referred  to 
by  Dr.  Wetterhan  of  Freiburg  in  NatUKE,  vol.  xxi.  p.  396)  is 
an  article  by  Dr.  G,  A.  Koch  giving  an  elaborate  description 
and  disciHSianofavCTy  similar  ice-structure,  formed  under  very 
similar  circumstances,  which  he  observed  on  October  t8,  1875, 
near  St.  Anton  in  'he  Arlberg.  He  also  qviotes  other  cases 
observed  on  tbc  WormseiiochiB  the  Tyrol,  and  by  Prof.  Ur 


Digitized  by  Google 


194 


A  A  TURE 


an. 


•  •  ..I 


he  cii«  of  the  h  i;*  near 
1  \T,.  Tic     1  a;  ;<<rars  to  a 
t.T.^a:.    A:        Anton,  a«  at 
•»»;*•  with  a 

-. »-  ".  ;  h-n-jmenon 
ciji  cially 
I>r.  Koch 
and  it  is 


111  Jupan.    In  all  thr-sc,  -.vi'' 
Frcil.nif;  mfriiiont/I  t,y  W 
IMiriiU'.  ilr-triiiiH  wnh  a  hirl 
Cham  itnix.  the  hill  «i.ie  M..i-r  '  \\  a-, 
northern  .I'*',"-!:!,  iiv)  -.n  rr'ii   .i  ^ 
ficcurr»:'l  in  'hf  .lu'axn.  \        n  ■.*••»  if:..tTn-c 
at  high  c]eva:jor.s  >.y  ;  iii  ii>«. 

calli  u   '•  I  Hi,r  sr^  aa.t  -.j.is  .-t<  «./.-■»,■ 
|>lainly  r,  »t  of  c--.ri.t:i  a  -wu—jr..;*. 

l»r.  Kricr  *  «7;.ir-i-..  c  .:  v.t  ; r.e . -n  i»  virtually  the 
>ame  a>  hxi  .>.^i-.-:  -..  r.i.  ex.-:.'  tU:  U.:h  he  an<I  Dr. 
Wencrrja  af  f«a.-  • .  :  ••.-.i-r  -.io:  »a:er  wa^.  derived  hy  ab- 
»orf>«:oc  m  a  ;  •  a  -  -  -.^t.  I-  c;<3c  of  the  i<c«<ri|>tioas, 
h'ywcver.  a  tJiere  Liy  ^-tzr.  z.  .f  »La:  »is  one  of  the  most 
>fr.k..-.^  feanre*  -t  tie  xe»r.^  I  tnetl  lo  dcscril>e,  vii.  its 
iLv>i.:c  •  i  ^'.z/c:  — J  ti::.  layer  l<-ing  of  unifonn  depth  ; 
an-i        ji->«:r^a>  :;  :  o  ;iat  the  crys).illi-Aiion  was  inler- 

( :<L,  aal  c>:<  .     vcem«  to  make  it  more  probable  that 

liie  «a'.er  •!»  tczz^i  Iroa.  beiow.  The  cyliniri  al  ]>erfira- 
u-^n*  »  ,-re.  t>.-  :  iX.  ca:«eJ  by  the  i>re>encc  of  ]>cbblc>  or  Mnall 
Inrrp.  -f  earth  !>.  Jen**  :o  allow  the  ice-crystals  to  penclrate 
them,  ani  too  heavy  tc  be  puJicl  up.  The  l.xyer  of  dusi  un  the 
TOrfacc  wA>  much  •.hi:incr  in  my  ca-ie  th.in  in  l>r.  Koch's,  which 
wa<  DO  »l..-'.;bc  liue  :o  accu'cntal  dit^'erence  in  the  -oil. 

A  tner.  i  \a  the  cv^c=:ry  :ell*  me  that  on  a  briitht  winter's  day 
tw\-»  vH-  three  Tear*  a.;>  be  fickeil  up  a  piece  of  a  dead  bcech- 
ItiMch  wh-.^-h  wa»  v-.^\eTed  »;:h  h'lunentoos  let.  such  as  i-i  dc- 
»cnix-\i  b>  :h«  l'.;»,e  vVf  .\ri:\ll  and  o:hcr«  in  Nati  re  (vol.  xxi. 
y  V  J*4.  He  r^xict-.:  ::  h.^tne.  a-d.  hivinj;  examined  it, 

U'K  it  -.n  the  kzs.  whtT.  :he  cr\-*;aU  of  course  M>iin  vanishetl. 
N<\;  tt-,  n  :r.^.  h  >«cve.'.  he  wa»  >ur-,  ri>e\l  to  >ee  tha;  they  had 
all  n:.tv;vatr\l  bc:'o:e.  The  water  from  the  melting  ice  had 
again  tiiletl  the  ;vte>  c>f  the  an  I  -Viain  been  extruded  in 

the  >a:r.c  cr»>slai.ine  lorm.  Now.  if  the  hijjhe*'  tcnii>enture  to 
which  ihcv  had  K-en  ex(>o»oil  ilurini;  the  diy  hv\  lieen  Jj"  F., 
and  a  frc>h  supply  of  w.iii-r  h;»  I  \wn  atTurded  from  any  source 
lo  the  wmM,  then  neither  would  the  ice  h.ive  incited  nor  the 
water  tWen  :  until  the  tvn»)>er.nure  fell  a};ain  at  night,  when  a 
lTe%h  foruiaiion  of  trjNtal*  would  have  taken  pl.ice,  wliich  would 
have  pushed  Uj>  those  j>reviim>ly  existing,  and  the  result  would 
have  i>een  a  formation  Niiinlar  to  that  do>cril>e<l  in  niy  letter.  It 
seems  more  puduble,  therefore,  that  the  moistcniiij;  look  place 
fiom  Ik.'Iow,  as  I  sugt^c'>te«l. 

IIami»stead,  IVceuilivr  20,  1884  U.  WooDD  SMITH 


am  aware,  a  hybrid  between  either  of  then  having  been  )at>- 
duccd.    Mule  or  hinny  hybrids  t>ctween  the  hor«  tnd  the  us 
are  obtained  easily,  but  the  of^^p^ing  i>  nxfly  fertile,  m  rjtt, 
that  the  British  Consul  al  (iranada  tul4  tn«,  «beB  I  vai  there, 
that  he  h.id  never  known  of  a  ca-se,  allhoqgh  in  Spaia  mnlet 
exiM  in  thousands.    Amongst  bovine  aniiiuLi  muT  'iK^m  pm- 
ilucc  hybrids  which  are   apparently  j<rfec:;t  (c-Jt;  tlvae 
between  the  Indian  ox  and  the  gayal,  s;>ecic»  /  lAi-n:  georrt, 
/ii'S  and  BiUtt,  are  common,  and  their  feniliti  b    .vn  by  the 
existence  of  numerous  intermediate  hybridi.    There  >  hriaj  at 
the  Zoological  Gardens  al  the  present  time,  a  between 
the  Indian  ox,  the  gayal,  and  the  btvjo.       \n  her  side,  • 
hybrid  l)ctween  herself  and  a  bison.    The  "^'jinry  o.'  the  cios* 
between  many  specie^  of  duck->  are  jK-rl'ectljr  f  r-ile.   Tlii»  I 
have  rc)>eati.-<lly  veen  in  the  case  of  the  h)ln'l'  l<t«eeD  the 
tufted  duck  anil  the  p-jchard.    I  thinV  there  i»  anxher 
tiefd  f\uU<r  ill  nv!u:i,'H.     The  scent  of  iri!mil»         ui  im- 
|K>rlant  part  in  their  sexual  relation>hip>.  an  1  "»prti«"'  la  ihn 
respect  are  .v.  likely  to  occur  as  in  the  orj^an-  of  the  b»1t ;  ihiu 
the  (teoiliar  odours  of  the  sheep  and  the  j'-it  may  W  •  utiiaUy 
rcpuLsive.  J.  Ji  sNi*  Win 

Chirbury,  Ueckcnham,  Kent,  December  13, 


Lightning  in  the  Tropics 

Mv  cxi>crience  omliiuis  the  reniaiks  of  Dr.  Von  Danckcl- 
nunsn  N.\Ti  Kt  (p.  i.'Ti  ic-i^ciing  the  little  d.image  done  by 
Uchiuiiu*  in  lr\>pu  al  clim.iic-. 

Ill  the  plains  »f  lii  b.i  at  the  omjinenceinent  of  the  monsoon, 
xtv.nito  .Kvui  in  which  the  li^;hti.i^j;  runs  like  snakes  all  over  the 
»kv  Al  the  wic  of  ibuv  or  four  t1  islics  in  a  second,  and  the 
lhun>lci  ivv*i»  witb..i.t  .»  bie.ik  for,  frequently,  one  or  two  hours 
Ml  tunc  Duiiiig  twelve  v. -irs'  rx-suleiice  n  Imlia  I  heard  ol 
..nh  iwo  hum.ui  Ivui^s  .ind.  I  think,  ihn-e  buiMings  being 
.„«cV.  flbhou^h  in  pi-t.  of  lower  IWiignl  the  popnlation 
Kwoum*  10  moiv  ih.iii  »H>s  t.,  the  vpi.Arr  mile.  I  alw.»ys  attn- 
»M,ir,l  lb.-  s..„v.iv  ol  «cv  I.I.  nts  to  the  great  -Upth  of  the  stratum 
.,|b.  »l.>l  .Ml  lu  xi  Ibe  gi^M.nd  keeping  the  clouds  at  such  a  heig^ht 
lh.M  mosi  of  the  iLishe.  piss  horn  cloud  lo  cloud,  and  ver)  lew 
„ U  the  vailb  This  i.Ka  is  sup|H.rted  by  the  fact  lhat  m  the 
How  0.1.  .IS.  al  fHMii  fee.  orn....c  aUive  the  f";' 
iVsvs  iMspu  iiilv  siui.  k.  I  have  sceu  more  that,  a  do/en  p.ne^ 
l,XNs  wbuh  b  i.1  i^vn  iniured  by  lightning  on  t  ie  top  "I  ->ne 

r«  *  -,w..n  SHO  and  9«»  feet  high.  In  the  nriMsJ. 
Wu    *  ,b„nd.  ,s,o,ms  .1...  s.ii.l  ,0  Ih:  more  dangerous  in  winter 

.  V  «mc,.  ...Id  vub.,  ..ul.  if  true,  can  I-"  «^^''P'»'"-' ^> 

is  ,      «  St,  «..m  01  .1.1  ibon  iiite.  vening  iK^tween  he^j['^';.*"- 


Aw  V.v.\ssti»esi  Factor  In  Evolution 

V«  :W  kxui  s«l  .Mr.  C.xUh|h«l  in  XAilfcE 
Mun«»olu-esl  by  your  correspomlents. 
<«v.:s  in.«»  l>e  the  >aits(,  not  ihe 
kv  I  think.  >piiic  in  accordance 
-    >s:1»;o  and  the  ox.  the  sheep 
J  1^        >•>  »isle  with""'"         **  ' 


A  Large  Meteor 

.\  MAGNIFICENT  metejr  was  ob  ervc-1  here  last  ni<hl.  It* 
l^lh  l.iy  from  tht;  wc-t  of  ir  Ilydrj:  towar>li  the  west  of «  M  «>v 
cerotis.  Its  head  could  not  exactly  l>c  sjid  lo  exi'ltJt  bol  lj».^>ke 
up  and  extended  suiidenly  considerably  alu.ig  iL»  s'<ur>e,  cnming 
a  deep  rcil  and  bluish  white  light,  the  la:icT  of  a  ii»*«t 
ordinary'  brightness,  for  a  m  oment  '[Jiie  »jiiicicn:  !•>  all"*  f"" 
to  be  discemetl.  It  disap|.e.ired  \cry  near  ilh.  lom.  As.  M.l. 
Dublin,  and  left  a  Wuish  white  trace  behind  it.  whii  ^  isjoXI  siiU 
with  certaintv  l>c  perccivc«l  seventeen  minjt«  aftet  tke  raetc>f 
h.id  disappeared.  <  H  1  o  BoCPWCEU 

Hirr  Castle  01»servatory,  December  23,  1S&4 


THE  J  OKMAT/OX  OF  THE  SOLAR  SV>TEM' 

THK  .ispcct  of  the  heaxens.  the  appearance  of  the 
planets,  do  not  give  us  the  least  idea  of  the  viUr 
system.  In  order  to  understand  it  well,  we  must  m 
intagination  quit  our  world  alti>i;ethcr.  .rid  remote  our- 
selves to  a  distance,  so  aii  to  embrace  m  one  gianct 
the  little  system  of  which  »o  ordinar\  a  star  as  out  wn 
occupies  the  centre. 

Around  the  sun  there  mose  e  ^ht  pirmar>  pUnets  at 
verj-  unequal  distances.  Uf  these  planets  six  have 
satellites ;  that  is  to  say,  thry  in  thru  turn  art  rentrrs  « 
little  systems  reprinlucinf:  the  s»>lar  ^>stem  in  miniature. 
Thus  the  Harth  has  a  satellite,  the  m.ion  :  Mars  has  two, 
Jupiter  four,  Saturn  eight,  L  ranus  four,  and  Neptune, the 
most  distant,  has  or.e.  .A  stnkin-  thing  in  this  system, 
that  which  makes  it  unique,  i-  that  the  sun  turns  on  i!> 
own  axis  from  right  to  left,  and  all  the  planets  »itl»- 
out  exception  revuhc  around  it  in  the  »ame  direction, 
almost  in  the  same  plane,  that  ..f  the  roution  of  the  >un. 
and  describe  orb, is  verv  nearly  circular. 

Would  n..t  one  sav' lhat  a  vast  gyratory  movemmi 
animaios  all  thcv  U..lies,arid  that  the  scci>ndary  svslcJti. 
of  the  F.-irtli,  Mar*.  Jupiter.  &c.,  are  Imic  whirlp.-J'- 
I  moving  \n  the  pnmarv  t»ne:  Such  was  the  idea  "« 
Ucscaricss  If  the  ^<\at  M  >tem  d.«-»  not  actually  consti 
tute  a  wh  tlp.^M.  It  wt>  or'-in  i!!;.  f-»nned  by  a  moxxmeot 
of  this  n.iture  lU  the  neb.iU  which  gave  it  birth. 

The  skv  cxh;hi;s  here  and  there  a  laige  """J"^/: 
c  a:i;-c  iu.i>>ei  evtrtmeh  rarefied  nutter,  I'kc  tn« 
m  »:>  .  c.h.i.^.  w  .thout  shape.  ha\:ng  undergone  -n^ 
:h;:  .:i^rrc  of  con»len>,ition  ncx  e^^^ry  to  create  a  feeoic 
\  \\  0  re.,. I  ic  usaalh  a  powc;tal  telescope  to  disun- 

C..  a.  and  then  we'  fan  sec  them  by  thousands  in 

:hr  he.  *  cn>  ;  the>e  arc  w.  ru'.f. 

Wbf  r.  \o.:  »:>it  an  observatory  under  the  ^^^^J^ 
as<t««.si"fi  nh.>m  vi>u  know,  tell  him  several  dayi  before- 
Kan.^  that  wh.i:  s».C  wish  i>  n>:       i;.iie  at  the  ">o''\7' 
the  p'.-r.c:>  and  :htir  satellite*,  or  the  fixed  stars,  double 
■  1  .-».-..^ .  »-u.  k  »  »  M.  tart  u  •  rrs  «At  ■uia>l«r  U  L  .Ut"^- 
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.t  iffWc,  white  or  coloured,  but  only  to  examine  the 
oebobe  <if  \'arious  degrees  of  condensation.  Your  wishes 
ym;  thus  indicated,  die  a^ironomer  will  point  nut  to  you 
k  noft  characteristic  objects,  he  will  calculate  their 
•wA  positions,  will  prepare  hts  most  powerful  telescope, 
^'A  then  you  will  be  able  to  make  an  interesting  journey 

I  fi'/  nr  liiila  of  Orion  ha-  -kH  a  Llcarly  dcfint-il  fiutn  : 
nf  tf^uHi  more  brilliant  than  (he  rest  can  be  ciistin- 
^'i:-hcd,  where  the  condensation  of  the  chaotic  matter  is 
skr  br  advanced.  I n  all  other  parts  the  light  is  feeble, 
ad  me  can  detect  long  streamers  of  matter  of  wbich  it 
itiaqwssible  to  predict  the  action. 

Tac  nebula  or  Andromeda  is  one  of  the  most  remark- 
objects  in  !hi?  h(  avcns.    It  hasan  almost  ;.;f()mr;r:i  .il 
irrm,  and  m  thu  Lcnirc  it  exhibits  a  mo«t  ilistnif:(  (_<>n- 
ifPsi'M  m. 

Tlie  nebula  of  Leo  presents,  n-  bulou^  nngb  in  t»iurse  of 
formal  ion. 

rmallr,  the  curious  double  nebulae  of  ViigOt  Aquarius, 
Icaie  evidently  rery  near  their  ultimate  transformation 
ato  stars. 

II  wjuld  be  ea.sy  to  multiply  the  intermediate  stages, 
iodtr>  -f ,  u  ,  for  cxanipic,  j'>m<j  lubulous  stars  presenting 
V  feiiuluiiiate  phase  of  lists  stiies  of  transformations, 
r-.ich  commences  with  a  feebly  luiini'.ims  im^t  without 
bpCj.Tnd  finally  arri^cs  at  one  or  many  suns  variously 
iMnetted.  Needless  to  say,  we  are  not  present  at  these 
nsilaniiations,  but  we  are  like  the  botanist  who  in  the 
hfoi  studies  tbe  trees  in  their  different  degrees  of  deve- 
lopnent  Thus  the  creation  of  the  universe  is  carried 
"n,*©  to  speak,  under  our  eyes.  In  the  beginning  nebui.e 
■^Thirited  out  from  a  universal  chaos  ;  in  t!ic  tnil,  in- 
■^Lndciccnt  stars,  or  other  gIol>cs  so  .small  that  we  cannot 
^tbem,  because  their  formation  has  produced  SO  little 
'ic^t  that  tbeir  light  ts  ;>lrcady  extinct. 

us  inu^ne  that,  owing  to  some  cause  of  which 
«eikaU  mesentl^r  speak,  the  spirals  of  a  whirling  nebula 
OKttaatnmned  mto  nebulous  concentric  rings,  governed 
•»  *  common  niovcn»cnt  of  rotation.  In  reality  there 
*nH  in  the  heavens  objects  of  this  description  ;  for 
^n^pie,  the  aim  i;l.it  nebula  in  I  \  r.i. 

iiuth  as  tht!»c  are  rare,  it  is  because  ihcy  usually  do 
'  possess  great  stability.    It  is  only  a  transitional  form, 
i*  naJity,  in  virtue  of  th<   dilu  rences  of  linear  speed 
•kidi  predominate  there,  .tnd  because  of  the  mutual 
Mnctiaii  of  their  parts,  the  lea^t  cause  will  lead  to 
tMyings,  which,  being  obliqcd  to  follow  somewhat  the 
WSe  road  with  i.itlier  different  speed,  reunite  and  arc 
a  single  nebulous  mass,  where,  little  by  little,  all 
material  of  the  rings  will  be  abvii  lx  il     11;^  lu  ou- 
•    oass,  excited  by  a  rotation  in  the  -.aiae  <Jut>.tion  as 
frf  the  ring,  will  in  its  lursi  l  ik--  binh  to  a  planet 
'ttnmndcd  by  satellites  revolving  in  tbe  same  direction 
M  m  the  tame  plane. 

iuve  a  series  of  nebulous  rings,  some  of  which  show 
^  tddying  condensation  which  ends  in  a  mass  of  planets. 
Al  the  »me  time  the  fiir.tmous  (piantity  of  material  which 
ratdst  of  the  i.>rijjni.il  ncbuhe  was  not  used  up  in  the 
"^'v  has  little  by  little  reunited  in  the  middle,  vcrv 
-  ^tv  at  first,  Init  afterwards  very  (piickly,  giving  rise  to 
txiiral  globe,  a  Sun,  turning  on  its  own  axis  in  the 
-4r,t  dtreciton  and  in  the  same  plane  as  the  planets, 
^ethus  see  how  a  slow  whifiing  movement,  more  or 
mdistinct,  would  be  able  to  be  governed  so  far  as  to 
pvedte  to  these  circular  rings,  all  of  them  concentric 
aid'sitaated  in  the  s.utic  plane. 

I'  neces?..iT\'  and  Miftaiicnt  (or  this  tlicoi^  liial  tlie 
■"•m  iic1h;1.-i  has  been,  in  tiic  tirst  inst.iiK  e,  spherical  and 
lioiBrt^tneous.  In  such  a  mass  of  matter  tiie  internal 
piMty  resulting  from  the  aitnu  non  of  all  the  molecules 
;^nc»  If)  a  direct  ratio  with  the  distance  from  the  centre. 

particfes  or  tbe  small  bodies  which  move  in  such  a 
"^Anat,  where  the  rarity  is  inconceivable,  necessarily 


describe*llipscs  or  circles  round  the  centre  in  the  xuiiie 
time,  whatever  ma^-  be  their  distance  from  that  centre. 
Thenrcforth  the  existence  of  rings  rotating  in  one  piece, 
with  the  same  movement,  is  quite  compatible  witli  thk 

condition  of  gra\  ity,  and  if  a  whirling-  motion  has  pie- 

txistcil,  --ome  of  these  -p'raK,  ulii'h  are  not  ■^o  \tTy 
iliiYcrrMt  from  circles.  iune  l.n:i-  Hv  little  become 
ir  m^l'i irined  in'o  tiit  rii.L^s  prcN'iousI;.  dc^^  ribed,  Owing  tO 
the  small  amount  ol  resistance  at  the  *  entre. 

Let  us  take  a  step  further.  In  virtue  of  the  force  of 
attraction  these  rings  tend  generally  to  break  up  and  to  form 
a  nebulous  spherical  mass,  which  in  the  end  contains  all  the 
material  of  tne  ring.  Now  these  secondary  nebuln  must 
necesBaritybe  endowed  with  the  same  direction  of  rotation 
as  th:it  uf  tlic  rin^s  riierinnirn.i  c-\ar  tlv  like  tliusenf  (he 
primary  nebuhi  then  take  [il.ice  ;  tli<\t  i>  to  sa}',  tlicy 
w'ill  resol\T  tlienis'  Ut  s  !iito  r  (itna  ni:  M  i;n,; .,  then  into  i 
central  globe.  In  their  turn,  the  rings  wiii  be  condensed 
into  other  very  small  balls — satellites  revolving  round  each 
planet,  always  in  the  same  direction,  whilst  the  planet 
will  turn  on  its  own  axis  exactly  in  the  direction  and  in 
the  plane  of  these  secondary  rings. 

It  is  thus  that  these  things  have  come  about.  By  a 
lucky  chance  some  rings  of  the  little  secondary  system  of 
•Saturn  have  escaped  destruction,  and  have  not  been 
l  riiu  <l  ii!"<i  s  itclliles.  I  attribute  their  existence  to  the 
extreme  thinness  of  these  rings  and  to  their  rapid 
rotation. 

We  ^oukl  now  have  finished  the  explanation  of  the  solar 
system  if  this  system  did  not  offer  a  striking  pectiliarity, 

apparently  in  complete  contradiction  with  what  has  pre- 
ceded. Of  the  eight  large  planets  revolving  round  the  sun 
six  ha',  e  s.iif  liit.  and  thus  form  sccondar)'  worlds,  exact 
rcpresenlatu<ii»  of  the  solar  world  which  includes  them. 
.\fter  what  I  have  said,  all  the  rotations  and  rcvojiKioi), 
ought  to  be  in  the  same  direction,  and,  what  is  more,  in 
the  "direct '"direction.  Now  in  the  secondary  worldsoftbe 
two  planets  furthest  ofif— those  of  Uranus  and  Neptune— 
the  rotations  and  revolutions  of  the  sateilitey  are  in  the 
opposite  direction,  that  is  to  say,  n  frogradf- 

Must  we  believe  that  the  theory  that  I  have  put  before 
you  is  t'al^e  ?  I;  is  ia>t  t'a!~r,liut  r.  is  im  -  m[ileie.  And 
here  we  come  tu  one  ot  the  ini»jl  iiucicsujsg  puaiis  in  i\\f 
history  of  science.  Newton  and  Laplace  believed  that 
all  the  rotations,  all  the  revolutions  must  be  in  the  same 
direction.  Laplace  went  further,  and  applied  to  this 
question  the  theory  of  probabilities.  In  working  on  the 
planets  and  satellites  as  known  in  his  day,  his  analysis 
showed  that,  if  a  new  planet  or  satellite  was  discovered, 
the  chances  were  tens  of  thousands  to  one  that  the  reso- 
lution of  this  ,,1  ;h,a  ,:itelhie.  or  the  rotation  of  this  or 
that  planet,  woulU  Uc  dueci,  like  all  the  others,  and  he 
added  that  this  pro'.>ability  is  much  greater  than  that  of 
historical  events  which  we  accept  with  the  utmost  con- 
Hdence.  The  study  of  the  satellites  of  Uranus,  and  the 
discovery  of  the  system  of  Neptune,  however,  has  at  onoe 
destroyed  this  probability,  and  the  celebrated  cosmogony 
of  Laplace.  This  in  f.i'  t  hy  an  inc;enious  process  derives 
all  the  [ii.Tnets  froiu  die  sun,  but  it  can  only  give  lo  the 
pl.uiets  .ind  satellites  relatanis  and  revolutions  in  the 
same  direction  from  one  end  of  the  solar  system  lo  the 
other,  whilst  in  fact  they  are  direct  in  the  first  half  and 
retrograde  in  the  second. 

Let  us  actually  complete  our  theory.  In  the  primi- 
tive nebula,  homogeneous  and  spherical,  where  the 
presence  of  rings  revoh-ing  round  the  centre  oiijjht  not 
to  alter  anythii.i;  m  the  law  of  iiitoinal  t,'ravity,  \\c  have 
seen  that  this  >a w  ity  \aries  in  a  .I  rC':  t  ratio  with  distance 
fioin  the  Leiitre.  Lul,  later,  the  sun  was  formed  b>  ib.c 
reunion  of  all  the  matter  not  wanted  for  these  rings  ;  tlus 
has  produced  an  empty  space  around  it.  Therefore  the 
law  of  gravitation  in  the  interior  of  tbe  system  thus 
modtfted  becnme  quite  different  Under  the  actiaii«f 
preponderating  mass  of  the  sun  (that  of  the  rings ' 
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\  Iknchub's  proinjn  and  cordial  acquiescence  in 

,  ie  aehr  freue  ich  mich  auf  diesen  Winter,"  he 
,  "wo  ich  mich  einmal  so  gam  con  amore  der 
Mt  <«eben  kann,  ohoe  die  2ett  in  aadece,  mehr  oder 
.trr  TOndartige,  ni'cht  so  ansprediende  Studien 

.  ;ii  milssen. 

cT  remained  abuut  .1  year  in  Stockholm  ;  he  vv;i> 
■ipeak  nf  htj  stay  with  Ik-rzeluis  a-. '■fine  nnht 
hncndc  VVohlthat. "    Ai  to  lierzclius,  ao  uuc  of 
'Is  lay  nearer  to  his  heart  than  Wohler. 
<i<;  selection  of  his  letters  it  is  obvious  that  Dr. 
nj!!  be«n  loyally  mindful  uf  the  c<mdition  imposed 
-lUfer.   Doubtlsis  much  of  the  correspondence  bad 
:nreto  letten  of  RencUus,  and  therefore  to  matters 
iiic  world  can  only  know  of  in  the  twentictli  century, 
•icrs  which  wc  are  permitted  to  iCc  h;u  e,  ho\se\  er, 
.1  interest  from  the  IijLjhl  they  shed  on  tlic  writer  s 
rr,  and  from  the  accounts  they  give  of  the  origin 
fruitful  discoveries  w  liu  h  ha\  e  made  the  names 
'yf,  and  Wohler  inseparable,    fio^v  that  partner- 
ginated  need  not  be  told  again.    It  seems,  how- 
'iiuiD  moiie  tliMi  one  letter  Bcnelius  hadexiiressed 
riviction  that  WShlei's  share  in  the  work  was  but 

•i;'.Iy  recoj^'ni.vct!.  Th.it  Wohler  was,  in  fart,  the 
i-'fiag  '^\  ni'.K  li  of  ;Iieir  Ltbuur  is  now  known,  liut  lie 
it  »rite-.  ■'  Wh.u  m.tttcrs  it,  however,  \vhen  the 
.»s  w  hand  proiits  thereby,  :<nd  such  is  assuredly 
^  Wc  two.  Licbig  aiui  l.h  ive  dissimilar  kinds 
(At ;  cactly  when  in  concert,  strengthens  the  other. 
ie  itcoBniies  this  more  fully  than  Licbig  himself, 
■it  one  does  me  greater  justice  for  my  share  of  our 
)ofl  woric  than  he." 

he  folio w*ing  letter  we  get  a  glimpse  of  Licbig's 

•>{  W)rk  :  — 

'11:  days  '.vhich  I  spend  \<.  ith  Liebi^'  slip  by  like  hours, 
count  therri  as  antong  my  happiest.  His  apparatus 
'.^c  work  seems  to  me  most  excellent,  ana  he  is  a 
rr,  of  almost  pedantic  exactitude,  of  organic  analysis, 
m  all  that  relates  to  inorganic  analysis,  as,  for  ex- 
••V filtration,  use  of  lamps,  &c.,  one  sees  throughout 
•upettcct  French  methods.    He  uses  neither  a  nlter- 

•  I.  nor  gO!ivI  filters,  nor  usually  a  lainp.  .  ,  ." 
:)j)g'»  catnt.  stness,  and  restlc^a  energy,  tiiul  tiery  :ni- 
•cncss,  brought  him  unfortunately  into  frequent  contlict 

■  m  contemporaries.  It  was  almost  inevitable  that  he 
ikneOus  should  sooner  or  later  come  into  collision. 

^uu  in  the  letters  is  more  charming  than  the  manner 

'iodh  W9hler  sou^t  to  maintain  peace  between  his 

•vJt,«aofltantty  seeking  to  excuse  the  one  to  the  other. 

•riles  of  Lfebjg  to  Benclius  :— 

He  is  thor.)iigliI>  upright,  honourable,  and  generoils, 

,^5J*onate  .ind  inconsiderate." 
mother  tunc  ho  ^^'ro^e  ;    "  H'j  uho  tioes  not  know 
■>  uuiinucly  would  hardly  realise  that  at  bottom  he  is 
"  «f  the  nioet  good>nataicd  and  best  felbws  in  the 

:<  ii  somewhat  remarkable  that  WShler.'  although 
<'Md  in  a  school  of  which  analysi*)  was  made  the  pre- 
HiaaM  characteristic,  should  have  failed  to  discover 
oe»  eSementary  body,  even  whilst    'mst  .ntls  m  ru- 
^'  ^ilh  the  examination  of  rare  minei.ils.    W  e  .ill 
<^il>cr  the  story  of  Vanadis  ,ind  thc".Schalk"  Wohler, 
£uled  to  woo  her  with  proper  assiduity.     It  now 
f!f^v>  that  tlw  dement  thorium  also  slipped  through 
■  wifcr^  imperceived.  "Also,"  he  wrote,  "  eine  analoge 
•«^Jucbte  rnit  dem  Gotte  Thor,  wie  mit  dem  G^ttin 
Wdhler's  triumphs  were  won  in  organic 
**  The  organic  chemistr)-  of  to-day,"  he  wrote 
"  '^^Sj.  "  is  enou^jh  to  make  one  i(iiite  clawed.    It  is 
<^.th«  primeval  forest  of  the  tropics,  full  of  the  moat 
t'^s  things ;  an  imtncnse  thicKet  without  cxH  and 
■vilwui  end." 

Oae  ef  the  moat  MstoricaUy  interesting  letters  of  ^ 


series  is  that  in  which  he  communicates  to  Berzelius  his 
memorable  discovery  of  the  synthesis  of  urea— "ohne 
dazu  Nieren  oder  iiberbaupt  em  Thier,  set  es  Mensdi 
Oder  Hund,  nothig  zu  haben."  It  now  appears'that  the 
transformation  of  ammonium  cyanate  into  a  body  whidi 
gave  no  reactions  for  either  cyanic  acid  or  ammonia  was 
obser\  ed  by  Wiilder  whilst  in  Stockholm,  but  the  signi- 
litance  of  the  thanije  escaped  hini  for  the  time.  How, 
almost  accidentally,  he  returned  to  the  subject,  and  how 
by  three  or  four  decisive  experiments  he  establishes  the 
nature  of  the  new  body,  is  shown  in  the  letter.  Benelius 
had  not  then  invented  the  word  "isomerism."  For  a 
time,  indeed,  his  conservatism  rebdled  against  the  con- 
ception. Wdhler's  words  in  reference  to  urea—"  This  is 
therefore  an  incontestable  example  that  two  absolutely 
dissimilar  bodies  can  contain  the  same  proportion  of  the 
same  elements,  and  tliat  it  is  merely  a  difference  in  the 
mode  of  rombinai  iiu  wlticii  brin};j  about  the  dissimi- 
larity in  their  properties " — must  have  paved  the  way 
for  Bertelius's  conversion.  How  strange,  too,  the  follow- 
ing sentence  must  have  sounded  in  1828  !  "  May  not 
this  artificial  formation  of  urea  be  regarded  as  an  example 
of  the  production  of  an  organic  substance  from  inoifpmic 
materials?" 

Tlfc-  witty  .ind  sarcastic  letter  which  appeared  in  the 
Aiuhiic  n  for  1840,10  which  "  S.  C.  H.  Windier,. lus  I'aris," 
sou;,du  to  ridiride  the  substitution  theory  of  LUimas,  was 
at  the  time  generally  ascribed  to  Liebig,  but  we  know 
now  that  it  was  written  by  Wohler  for  the  amusement  of 
Liebig,  "  ohnedaas  ich  aber  iro  Entfemsten  daran  dachte 
dass  er  so  toll  sem  wurde  ihn  in  den  Annalcn  AbdrudGen 
xu  iaasen." 

Wfihier  not  unfrequently  amused  himself  and  his 
friends  with  ,il!otri,i  of  this  kind,  l  ite  known  f!.ish 
which  attends  tlie  crystallisation  of  plate  sulphate  of 
potash  was  on  one  occa^^ion  thus  evplained  : — "  Die 
Lichttunken  bci  kr>-stallisirenden  -Salzen  hanjgen  rait 
einer  gleichzeitig  im  Krystall  vor  sich  gehendcn  isomcris- 
chen  Umsetzung  der  Besiandtheiie  zusammen,  z.  B.  ein 
krystallisirtes  Schwefdsaures  Kali  kannte  eigentlich 
unter  gewissen  Umst&nden  KSO4  or  KOjSO  geworden 
sein.  Nun  aber  arrangiren  sich  pldtxlich  die  Atomeiu 
KoSi)^  r.iid  dabci  blU2i  es,  weil  in  dem  einem  Falle 
Kaimm  ;'i  Kali,  und  m  dem  andereo  unterschweflige 
.Saure  to  .Sciiwefeisa  are  vertnennt  Ich wUl  dieso  Idee  an 
Kastner  ver^thenken.' 

Berzelius  died  on  August  7,  1848,  after  a  long  illness. 
Almost  his  last  words  had  reference  to  Wohler.  WObler 
always  spoke  of  their  friendship  as  one  of  the  brightest 
memories  of  his  life,  and  we  are  told  that  even  to  the  last 
the  eyes  of  the  dd  man  would  glisten  when  the  name  of 
Bmeiios  crossed  his  lips.  T,  £.  THO&ra 

AMERICAN  STORM  WARNINGS 

THE  Meteorological  Office,  through  the  co-operation 
of  the  Chief  Signal  Officer  of  the  United  States 
War  Department,  has  commenced  to  issue  noticesoftbe 
current  Atlantic  weather,  and  it  so  happens  at  the  very 
commencement  of  the  system  that  the  frequent  occurrence 
'  of  sioi  ins  in  the  vicinity  of  the  liritish  Islands,  as  well  as 
out  111  :he  oijcn  .\tlaiitic,  has  aiYordeti  a  favourable  oppor- 
tunuv  for  te-'iini;  the\'aluc  of  this  extension  ot"  our  \\  e.athcr 
knowledge.  As  a  specimen  showing  the  nature  of  the 
information,  we  append  a  oopy  of  the  notice  issued  on 
December  19:— 

"The  Chief  Signal  OflTKcr  at  Washington,  I  S  ,  re- 
ports that,  at  4  a.m.  on  the  16th  insL.  in  lat.  43°  N.,  long. 
60"  W.,  with  the  tmrometer  at  39*4  mdtes^  there  was  a 
fre-^h  ;.,Mle  from  south,  veering  to  west," 

A  i.ibsetiiient  notice  was  issued,  showing  ihat  the  same 
storm  was  met  with  eight  hours  later,  and  had  advanced 
rapidly  to  the  east-north  eastwards.  It  appears  highly 
probable  that  the  disturbance  in  question  was  the 
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as  that  which  passed  swiftly  across  our  islands  during  the 
night  of  the  19th  to  soth,  and  had  its  centre  off  Yar- 
mouth at  8  a  m.  on  the  20th,  having  travelled  about  :6oo 
miles  in  four  days  and  four  hours,  or  at  the  rate  of  twenty- 
six  miles  an  hour.  This  rate  is  somewhat  high  for  an 
average  extending  over  so  long  a  period,  but  it  is  in  ac- 
cordance w  ith  former  experience  for  an  isolated  storm- 
centre,  and  is  fully  supported  by  the  high  rate  of  progress 
the  storm  had  w  hen  traversing  England.  The  barometri- 
cal gradient-i  in  the  rear  of  this  storm  were  very  steep, 
and  the  ditTerencc  of  pressure  was  accompanied  by  a 
heavy  gale  on  the  2Qth  over  the  whole  of  the  southern 
portion  of  our  islands. 

We  are  glad  to  see  that  the  Meteorological  Council  are 
taking  steps  to  ascertain  the  atmospheric  changes  which 
are  going  on  over  the  Atlantic,  smce  the  weather  of  that 
ocean  has  such  an  important  bearing  upon  that  of  the 
British  Islands.  It  is  now  no  longer  a  matter  of  specu- 
lation as  to  where  the  weather  comes  from  which  strikes 
our  coasts,  but  the  synchronous  charts  which  have  been 
prepared  by  the  Meteorological  Office,  both  uniler  Ad- 
miral FitiRoy  and  the  subsequent  governing  body,  as  well 
as  by  Leverricr,  Hoffmeyer,  Neumayer,  and  the  Signal 
Service  of  the  L'nited  -States,  amply  prove  that  in  the 
north  temperate  zone  of  the  Atlantic,  at  least,  there  is  a 
regular  movement  of  the  weather-systems  fron»  west  to 
east,  or,  more  strictly,  from  some  point  between  west  and 
south-west  towards  east  and  north-cast.  These  weather- 
systems  not  only  embrace  storm  areas,  but,  to  a  very- 
large  extent,  all  the  ordinarj-  weather  changes.  It  is  our 
intention  here,  however,  to  limit  our  remarks  to  the  ques- 
tion of  storms  and  unsettled  weather,  as  not  only  iKing 
of  primar)-  importance,  but  the  conditions  with  such 
weather  will,  although  of  a  more  pronounced  type,  illus- 
trate in  aver)  greatmeasure  almost  all  other  meteorological 
changes. 

Probably  the  enterprising  proprietors  of  the  AWf  York 
Htrald  have  done  more  of  late  years  than  all  other  au- 
thorities put  together  to  popularise  the  fact  that  our 
weather  changes  traverse  the  Atlantic,  but  the  notion,  if 
nothing  more,  of  the  easterly  translation  was  in  existence 
180  years  ago,  for  Daniel  I)e  Foe,  in  his  discussion  of 
the  great  storm  of  1703,  inclines  to  the  opinion  that  it 
came  from  America,  since,  as  he  says,  "  they  felt  upon 
that  coast  an  unusual  tempest  a  few  days  before  the  fatiil 
27th  of  November.  " 

The  L'nited  States  Signal  Service  has  for  scvcnd  )ca: 
past  published  monthly  track  charts  of  all  storm-ccntr< 
m  the  North  Atlantic,  and  the  most  cursory  evaniin.i'  •>. 
of  these  is  sufficient  to  prove  that  very  valuable  inf<«»:i 
tion  might  be  transmitted  to  F.urope  from  Ain<  rii  n  n 
respert  to  the  weather  experienced  by  trans-.A*' 
stL-aiiiers  on  iheir  outward  passage.    Prof  Li  ■m' 
h.is  devoted  considerable  attention   to  the  f 
Atlantic  st»>rms,  has  calculated  the  averav"^ 
storm-centres  in  the  Atlantic  Ccean  to  be  i. 
an  hour,  and  has  shown  the  rate  of  f 
^^^''^r  the  sea  than  over  either  America  ■ 
other  aiuhonties  have  given  rather 
prt>grcss  than  I'rof.  Loomis,  but  wlirn 
>r»*>lancc*  IS  taken  it  will  not  ' 
ysKtc  exceeds  twenty  miles  anM) 
*®   the  safest  that  our  present 
'^^ll   allow.     The  charts  of 
^5^rvice  for  1879,  which  exhibit 
*-**stinct  storm-centres  I  ' 
?"5».te  ofproi^ss  of  all 
■    •  r.   .  ,1 


be  on  the  alert  for  any  evidence  of  our  01: 
indicating  the  approach  of  the  storm  unti' 
arrival,  or  until  ultimate  proof  is  obtaint 
strike  our  shores.    The  fact  that  a  stof 
in  the  Atlantic  w  ill  al>o  probably  be  ». 
ers  of  vessels  who  are  leaving  port  b<  ■ 

The  Atlantic  gales  differ  so  mat* 
in  their  character  that  any  inform: 
the  nature  of  an  impending  storn 
ward  bound  or  to  those  engaged 
the  highest  importance.    It  sen 
whole  of  the  northern  part  of 
with  one  vast  disturbance,  the 
of  a  gale  over  an  area  havir 
1500  miles,  and  occasionall 
America  to  Europe.    On  " 
ances  may  exist  at  one  tir 
and  in  this  case  a  vessel 
than  she  enters  the  ma» 
tions  may  last  throui 
readily  seen  from  th' 
referred  to  ;  and,  if  . 
found  in  the  freqi 
either  over  our  isl.i 
in  sulficient  proxi< 
if  not  near  enouj- 
The  British  I- 
for  the  successfi 
than  any  othi  r 
the  Atlantic  • 
any  station^ 
beyond  tin- 
it  often  h.i- 
approach 
ago  to  I 


'••rm 


tl> 


tr.  1 

"Notice  will 


It  flic  patih 
•    1  •.7eil  Nin.arle, 
.  • ». r  )i,.ilmost  tctnpt- 
•  -.  ■'•can  IS  abiijt  to  be 
M"H  the  case, '■  bouse- 
.  ,  \  icw.    Indeed,  limpets 
•  ■    anollter  by  thus  clearii^ 
.«•»  their  shells.    To  secure  a 
..•  iwiiig  is  rc<|uisiie,  and  perhaps 
.'t-count  for  the  inordinate  len^h 
Certainly  it  must  be  used  up  at  a 


Chatiiit 
coast.  • 
show  I 
On-  • 


:.r  oiilv,  though  I  believe" the  chief,  way 
1 1  feeds.    Those  indix  idiials  which  Uvc 
•cods,  such  as  Fucus,  feed  extenw»ely 
:lieir  gnawed  condition  testifies-    I  caa 
-.;\  in  this  matter,  having  caught  more  than 
•he  act.    The  operation  was  as  follows 
.  thick  flat  part  of  the  thallus  was  ^eixcd  by 
"'"  .  X  traveller  might  commence  on  a  ct«l'H«l 

-J  being,  I  suppose,  held  tinnlv  by  the  uppr 
.     circular  "bile'' was  gradually  cxcavjifd  bv 
t  -<rapes  of  the  radula,  the  edges  of  the  bite 
.  .-  :ed  on  the  under  side.    So  far  as  my  ^'^J'  \ 
.redded,  limpets  do  not  feed  when  covered  b)  I 
•  :  alwavs  settle  dow  n  lirmly  before  the  rising  ti«  j 
.-  •hem.  the  interv  als  between  which  any  pirtiojUf  | 

K   revds  seem  to  be  very  irregular  ;  but,  as  a  rule. 
.  .i-vwt  limpets  are  apparently  least  fond  of  lonjf  fa« 

•  -v^rd  to  the  second  point,  the  locality  sense,  k'"' 
-X  seems  toexist  in  theminds  of  naturalists  astowhctMi 
..<<«>  g«»  back  to  the  same  place  to  roost.    I  * 
.umin  was  answered  in  the  affirmative  long  w"*^"^^? 
mlCtaf.  but.  as  f.^r  as  is  known  tome,  he  did  not  p"™»» 
uM  dettUs  of  his  observations,  and  this  i$  my  cxcuk  w* 
^MIC  *n  outline  of  mine.    Following  a 
W  Mturay.  I  m.arked  a  number  of  '''"P«'?J|'''; 
i^int.  and  made  corresponding  marks  near  their  ^ 
«ith  a  view  to  *'  keeping  my  eye  on  them.'  Ai 
r.  Woodwanl  remarks,  it  seems  probable  from  ^^IfT 
I  pout  of  view,  that  limpets  have  a  »<"'"[r?!!:r,1uffc 
I  occttpy  scars,  often  sunk  to  a  considerable  flfp»»« 
'  mKlh  correspond  to  the  outline  of  the 


.  -b«r>»- 


m 


...arked  limpet  to  be,  was  f""^, 
ncc,  though  extremely  rough,  ana  co 
,  was  re-traversed  without  difficult)^ 
from  the 


'  jkm  in  3J1* 

roosting-pUces         ^^vi  ^ 
1  where  food  offered;  so  i^y,  retnfli*] 

bcAlcn   tracks  formed.      But  a  liropej  « 
home  before  the  nsing  tide  reaches  «f  "~ 
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the  same  directiOD. 
'nty  constant  for 

>nds  exactly 
■Id  only 


•  tiv  hm|K(s 
'  r        to  pre- 
washed 
-[Mcc  TOtween  a 

-  -■  I r  u.is  f  nrLTuIIy 
■'1 ,     I  ij  spitr  ( il  tli:s 

■  t  'Ii.'fl  on  this  head,  , 
'f  .uiv  incfTective  ctun-  I 
the  tide  would  cflect  in 
•  cine  just  mentioned)  living 
1     r  mark.    Still  some  limpets 
thffv  are  covered  but  a  very 
■i.'ii.im  on  ihcir  scar^  dtirin;,' 
?.i>ine  other  nioti\c  ]irohably 
:iru»l}.  (ixcd  to  their  srars  when 
..  it-ic  they  can  hold  on  best  when 
^  »U)fgcsts  the  most  likely  reason  for 
<  .'ivi'id  being  washed  off  the  rocks  by 
■  '  :nthacd  to  think  that  the  snmit  plays 
•  iiHpinj;  the  limpet  to  get  home,  as  this  organ 
'  •>  sensitive,  and  certainly  plays  an  important 
'  1  tin^' sintablf!  food.    I  intend  carrving  on 
{••i'.ii.-d  ob'-crvaeioiis  w  ith  a  view  to  the  more  com- 
•  •  •«  jil.iiion  ".if  this  fuizzhn^'  question  in  regard  ta  the 
.     •  iocnht)  sense,  but  this  preliminary  notice  may 
-     Iny  be  >>t'  «;onie  interest.  J.  R.  DAVIS 

tMversity  College  of  Wales,  Abeiystwith 

THE  MEDITERRANEAN  FAUNA^ 

\,'k.KV  welcome  to  all  zoologists,  especially  to  those 
living  in  Europe,  will  be  the  first  part  of  what 
tromi^es  to  be  a  roost  useful  work  on  the  animals  known 
x»  itth«bit  the  Mediterranean  Sea.  For  more  than 
!  :tnty  ye.trs  I*rof.  J.  \'ictor  Cams  tells  tis  he  has  been 
vlJertii";^  the  inattnals  for  --uch  a  volmnr.  antl  now  that 
Vf  has  10  be  congratulate*!  on  tlie  aj))jcaranc:e  of  so  much 
i-i  It,  wc  trust  it  may  not  be  long  ere  we  slialj  be  cn.iblcd 
u  .mnounce  that  it  is  complete.  The  first  part  give>  a 
UM  of  the  CcelenterateSi  £chino<lerms,  and  Worms.  The 
aett  will  treat  of  the  Althiopods,  Mollusks,  and  \  ertc- 
brates.  The  aothor  on  mature  deliberation  resolved  to 
-imit  rrom  the  entnneratlon  the  Protozoa  and  Sponges, 
not  seeing  his  way  to  give  of  these  satisfactory  detailed 
diagnoses,  and  also  because,  while  Haeckel  and  otlicrs 

*  **  ProdonjB*  Faun;r   .Mciiitcrr^ncc,  I.JcA^rlpllu   A;uni;iliuin  nukriA 

MtJOii  »!■  i  iiKobtUitj  ^oun  cuUi[.aj.iU  ultn  renioi  qoateniu  innoluit 
•I  naniiaibut  n>h;oriUa«  tonHMM  HCloriMi*  hi  doai 
k\  luJJtu  VKtor  Cuiik.**  nittt  rnrftimim, 

(fclBltlWt,  lM«.) 


have  done  a  good  deal  towards  increasing  our  knowledge 
of  the  Meditemumn  Protoioo,  and  Oscar  Schmidt  and 

others  have  done  the  same  uitli  the  Sponges,  vet  the 
groups  have  not  been  rigidly  .s\  stematised  in  the  s.une 
way,  for  example,  as  the  Coeiei-.terate^.. 

In  the  Prodomus,a  diagnosis  of  each  sub-order,  family, 
and  species  is  given,  with  the  synonymy  of  each 
Its  general  distribution,  and  then  its  known 
»lie  Mediterranean.    When  the  species  has 
i         in  the  Mediterranean  it  is  specially 
Li- onh,  c  \<:eptions  we  notice  to  this  role  being 

'IK  p.iiM^itic  worms,  and  from  the  nature  of 
■        (lit  ;,  are  jii>t       likely  ab  nol  to  be  found  out 
■:  ;      \Vi    ii.ivc  examined  the  list  of  the  species 

.  1.  a  id  deal  of  attention,  and  have  been  greatly  struck 
..  Ij  iL'  iiamense  care  that  has  been  evidently  used  in  its 
I  <  nipitaiion.  .Many  of  the  records  and  descriptions  of 
tiicit  species  are  not  to  be  found  in  monographs  or  special 
treatises  on  the  fauna  of  certain  well-known  bays,  like 
those  of  Naples,  .Marseilles,  &c,  but  lie  scattered  Over  the 
numerous  pages  of  our  periodical  literature,  often  difficult 
to  be  got  at  ;  indeed,  in  some  few  cases,  wc  notice  the 
record  of  the  liabitat  is  based  on  the  authenticated 
examples  in  museums.  In  admitting  some  doubtful 
species  on  the  authority  of  authors  of  good  repute,  Prof. 
Cams  has  acted  wisely,  for,  should  it  be  necessar)-,  a 
stroke  of  a  pen  would  suffice  to  reduce  these  to  svnonynuc 
rank,  while,  should  they  be  ukamately  approved  of,  they 
are  already  in  their  places. 

This  Prodomus  is  dedicated  to  Sir  Henr>'  Wcntworth 
Acland,  K.C.B.,  whofnr  these  long  years  pa^t  has  taken  so 
much  interest  in  zooloj^y  in  connection  w  ith  Christ  Church, 
Oxford,  and  who  well  merits  this  tribute  of  respect  and 
confidence  from  I'lof.  Carus.  Those  whose  knowledge  of 
zoology  in  Oxford  onlv  dates  from  the  period  of  the  New 
Museum,  and  who  nave  no  Idsiire  for  masteting  the 
details  of  the  past,  may  not  be  aware  how  much  the  col- 
lection of  zoology  and  comparative  anatomy  owes  to  the 
labours  of  X'ictor  Caru>,  wlio  collected,  wc  believ  e,  for  Sir 
Henr\'  Arl.uui  t!uiin>,'  a  great  part  of  1 850,  at  the  i>tiiiy 
Islands,  tlie  series  u(  Hriti>h  Invertebrates  then  placed  in 
Christ  Church  Museum,  and  now  Prof.  Cams,  having 
taken  a  larger  area  within  his  grasp,  associates  this  Pro- 
domus of  its  Fauna  with  our  Oxford  Professor,  as  a  sign 
and  token  that  he  has  not  forgotten  those  earlier  days. 

OUR  FUTURE  CLOCK'S  AND  WATCHES 

IN  connection  with  what  wc  lia\  e  said  before  on  this  sub- 
ject we  give  a  ilrawinp  of  the  new  dial  in  use  on  some 
of  the  American  railways  where  the  new  system  is  already 


at  work,  the  clocks  indicating  a  certain  number  of  h^ 
plus  Greenwich,  according  to  the  longitude  of  the  r 
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The  iniersecuon  of  the  two  circles  of  figures  serves  the 
purpose  of  giviog  day  hours  iiuide  and  night  boors  otit- 
sidc. 


NOTES 

Txii  Congre&i  of  the  United  Slates  suinc  time  ago  appointed 
a  joint  committee  of  senators  and  representatives  to  consider  the 
orgaiiisatioa  of  the  diDcrent  bareaux  of  the  Govcmnient.  This 
special  cmwrnimioo  is  o«w  hcaciog  the  depouiion  of  vrit- 
DCSiei.  The  cvKfcnce  of  Major  Powell,  Director  of  the  Geo- 
logical Survev.  hi  just  been  publi'lirl.  The  principal 
feattire  of  this  (iocumcnt  is  the  proposal  if  i_'ivr  fhe  adminis- 
tration of  the  different  bureau:^  to  the  Sinilti -<  iii.in  Institution. 
It  chovid  be  noted  that  the  National  Academy  of  Sdenoes 
paaied  «ome  time  hacic  1  resolntion  Rideinf  that  a  special  adminis- 
tration 1>i  c.-c.-ilL-  1  U,:  \\:'.-  ji  irpii-r.  l  iic  Committee  of 
tlte  Academy  recommended  the  establLihiDeDt  of  a  {ihy&ical 
ofaaenral«i7  to  imettigate  the  laws  of  solar  and  teireUrial  radia- 
tion, and  their  application  to  meteorology,  vrithsuch  other  invcs- 
ti|;atioiis  in  exact  tcience  a«  the  (lovcmment  mi(;ht  assign  to  it  ; 
:«n  I  they  also  recommended  that  the  funcMon  -  of  the  Bureau  of 
Wcighu  and  MeMores,  now  performed  by  the  Coast  2>arv«]r,  be 
CKteoded  to  ax  to  indtide  deetrical  measnres. 

Tub  Bureau  of  Na\-igation  of  the  U.S.  Navy  Department 
aBnoaoaes  that  the  oomputatioos  and  disenssioos  of  the  obser- 
vations and  experiments  for  determhung  the  vdodty  of  light 
have  been  completed,  and  are  bnng  prepared  for  publication. 

TllK  Fourth  Circular  of  Information  of  the  Unitctl  States 
Bureau  of  Education  reports  the  meeting  of  the  Superintendent-, 
of  National  Kilucaiion  .it  Washington  in  February  last,  one  of 
the  faogctt  of  mch  meeting  ever  heM,  The  principal  papers 
vend  were  on  the  subjects  of  Indian  and  Negro  edncation.  One 
speaker,  who  r'  i>  'r*-?  !  th  -  f  iTmcr  of  these  races  to  trust  t->  >  imicli 
to  memory  anJ  Jinjci  uSt,ei  vjtion  and  too  little  to  rc.i-.aamj;, 
nevertheless  con-iidered  them  worthy  to  be  absorbed  into  the 
white  pofmUtioo,  though  as  an  inferior  eleaent.  This  may  be 
the  beat  for  the  Indians,  for  the  most  hopeful  view  of  another 
-|iei'-.i.T  wh'.>  ui^!ii.l  !  th<'  loiurn  'if  ;hi.ii  r.l:ii..ircd  y.^utli  to  thuir 
old  bonnes  i,  a  civili.»ii.g  ji.-vin.'i  to  ih«;  whole  body,  wx-*  ih^it 
"not  more  tlun  hreout  of  thirty  were  given  itp  ns  hopeless  "  .' 
But  as  eminently  qualified  and  well-paid  men  are  required  for 
even  this  result,  and  nature  wUl  probably  protest  strongly  against 
the  dcti  ri  ir  rii  11  nt  1  !i;^her  race  by  1  -i  one,  the  most  satis- 
factory consideration  sucnu  that  the  Indian  population  is  de> 
creasmg.  But  net  so  the  Negro;  and  the  inability  of  the 
Southern  States  to  overcome  the  rapidly  increasing  mass  of 
ignorance  now  cast  upon  them  has  led  to  the  drawing  up  of  a 
Very  cautiou*  Act  for  the  supply  of  nation:d  assistance  to  this 
nccewary  worli  during  the  neat  five  years  only.  It  is  interesting 
to  note  that  the  Peabody  Trustees  are  becoming  quite  an  autho* 
riis  in  educational  matter:.,  .\nother  subject  fully  discuv^ed, 
bui,  like  the  above,  retiuiring  little  disLU»ion  in  our  country, 
was  the  advantage  or  disadvantage  of  a  ten  minutes  rcce>s  during 
a  three  hoan'  school  sitthig ;  the  objections  to  it,  some  of  them 
sodal.  would  not  be  felt  here.  Out  of  our  reach  also,  we  fear, 
IS  the  (ill  ^^Miuf  matter  of  the  plant.ition  of  trees  .ts  niemnrials 
of  each  great  man  or  event  at  an  annual  school  holiday.  An 
ioteresthig  aooount  given  of  the  oompodtion  of  those  touchiitg 
Hncs,  "Woodman,  spare  that  tree,"  concluded  an  eliKpient 
jiapt-r  on  behalf  of  the  practice.  In  an  accijunt  of  Kuropcan 
technical  educnion  a  very  high  place  i>  awarded  to  the  Swedes, 
who  want  nothing  but  qualified  leachcri.  While  one  speaker 
ttfgcd  that  technical  tnuning  should  be  the  grawMlwork  of  edu' 
cation,  ami  not  a  branch  of  fact-knowledge,  another  thought, 
that  lookiD,;  on  at  vatiuas  tuatiiifacloric!>  and  writing  an  account 
of  what  had  been  shown  and  explained  to  them.  wa«  of  more 


general  value.  I  he  imrit*n^  increase  of  uioic  :n  the:  United 
States  among  educated  young  men  was  cited  Sy  who  ex- 
preased  an  emhtakstic  belief  that  the  greatest  check  to  it  woaM 
be  the  organisation  anu  ngehitdren of  toctetleifbrthe  prevention 


of  cruel".'  to  [inim.il-.     Dr.   1!.  lov 


colour  blindnc^,  ui^ing  that  the  three  primaries  are  red,  gnxn, 
and  violet ;  that  bHndneas  to  the  latter  is  so  nre  that  pfactiallf 

colour-blindness  means  blindness  to  red  or  green  ;  otging  ilv)  | 
the  danger  of  |>er>.oas  with  such  <leficiency  being  employed  in  . 
mauy  occupations,  and  the  necessity  of  aji  experiracBtal  method 
of  finding  it  out.   The  Fifth  CireuUr  of  InformaUon  ccoiiitt  itf  i 
infbnnation  and  saggeattoB*  with  itgaid  to  the  gwal  ediieiiiuoil 
depaiiment   if  ibe  Ne-.'.  Orleans  Exposition  now  .i-rTiir.,-,  &t 
which  gathering  the  Superintendents  of  Education  sir  to  meet 
hitbe  enmhtgyear. 

Hrnn  TAtir.tN  rsow  of  S;.  Peter-S-ar^  i-  n'.  .„•.  t..  p  i' l.'l),  in 
Russian  and  German,  a  work  on  the  Uralo  .^Uai,  and  L'^iu- 
Tiuanian  tribes  of  SQwcia. 

According  to  the  Cul.'nial  M>nl  .i  >r  ii.  :ncnt  cnmci  from  the 
Cape  Colony  which  is  deserving  the  attention  of  boUoms.  It 
is  alleged  that  insects  shun  the  land  oo  whkh  tomaioes  ii* 
L;r.iwn  ;  and  the  cullivatiiMi  .^f  the  /. v-.'/,-rrf/,i(i  otulcmiMm  ii 
accuidingly  recommended  lu  all  cjse*  where  U  i»  i>Oisd<lc  to 
grow  it — under  fruit-trees,  for  instance,  since  the  lomsto  will 
thrive  in  the  shade  of  other  trees,  which  few  other  plsnti  viU 
do— for  the  sake  of  the  viRucs  attributed  to  it  as  a  proph]rfaeiic 
agvit:  :  'lie  inroads  of  insect  pests.  It  wmiM  \*:  interesiing  to 
know  whether  the  tomato  has  been  ubi*.-rved  to  eterrt'se  inj 
such  eflTccl  on  insects  elsewhere — in  Canada,  for  instance,  where 
the  fruit  is  so  popular — or  whether  it  is  only  io  wanner  dinsus, 
like  that  of  the  Cape,  that  its  peculiar  poufcn  are  Irm^  ialo 
play. 

M.  Marcci  DEPRkZ,  the  well-known  electridaa,  is  not  con- 
riiiui,;  his  labours  esclusivdy  to  the  tranamisaon  of  deetriol 

force  ir.  iilstant  places.    Tn  cnniiuKtiriri  with  other*  his 
patented  a  new  telephone  toed  on  a  new  pnnciple  of  vibn!ii>n. 
and  dispensing  with  the  use  of  voltaic  elements.    The  leass  of 
the  Compajnie  gencralc  des  Telephones  lieing  about  ta  espkCi 
the  Muuicipal  Council  of  Paris  have  held  a  protracted  silting  , 
the  question  whether  the  lease  should  be  rem.'.K-il    r  n  \"' 
the  coarse  of  the  discnssioa  it  was  proposed  to  grant  the  mtewsl 
of  the  leaae  provisionally  for  a  month,  ia  onldf  to  pvu  lh> 
apprtrnM:*.  .1  fair  trial.    Th    ftn  tber  dt<ii:iissioo  of  the 
has  been  postpoaetl  to  the  next  meeting. 

Ttf  B  hist  number  of  the  AmhilmMgem  4er  dmtirim  CtuO- 

s^h.,r  f:ir  Niitmr  unJ  W'lkirkund:  O.Us  i\ti-i.  Heft  31,  cwcl*in» 
a  paper  by  Mr.  Knippiog,  on  weather  lelcgraphT  10  I*;*''-  ; 
which  has  already  tteeo  referred  to  in  NaTI/AK.    iicuAet  il>: 
scribing  the  agendea  at  proeot  at  work  hi  connection  with  the  , 
Central  Meleorotogical  Observatory,  Mr,  Knipping  iujjfeiH  • 

rei.r^.iiKMi'iun  of  service,  e^ja-.-Lilty  .1-  le^.K.i-.  ill'.'  ii^'i'.'  "-'-if*  I 

the  number  of  stations  would  then  be  eighty  i»  pUtc  kM  twtnJy"  ^ 
fviur,  and  the  increased  value  of  the  loviee  tar  pBCtkal  ia  wH  . , 
as  for  scientific  climaiologic.-U  purposes  would  Iw  proptmbO"^ 
Herr  M.iyei  gives  the  tirst  jwrt  of  a  full  ami  imemiinf  dsscifll  ^ 
tion  of  hi>  visit  to  Corca  with  the  Cemiuii  mission  which  "-^ot  ^ 
there  last  year  for  the  purpose  of  making  a  treaty.   If  omtmxe'' 
on  die  same  scale,  it  will  be  the  moat  oomptthcMisv  i 
rate  account  of  Coreri,  ii-  '"1  ivcmment,  people,  la kt.» 
publLshe<l.     When  ai  tile  cajMtal,   Seoul,  the  Bien»l*W  *•  : 
the  inis>ion    noticed,  from  S  hill  in  the  gTvii;u 's       >l""5  . 
residence,  the  ektraoixUaaiy  >u>eta  of  Octofau  »  ^ 
year;   but  no   special   observutMis  wen 
they  bclievcil  that  the  beautiful  |-lio-).>nivn>>o 
accompanuuent  of  fioe  weather  »iu>aets  to  Corsk^  it  II 1 
«i  sometimes  rescmblhv  the 
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nli »  wiorsy  brilTiini  ^ti^;^l[Il■.■^^,  the  centre  of  which  was  the 
&  chitii  the  suti  h:tii  gone  down  ;■  other  evenings  the  $nn 
MlifiQKlang  Angers,  of  a  ibrkcr  colour,  athwart  the  (^low, 
zii  'fsuM  ercnuig  the  change  uf  the  light  and  dwrker  coioius  of 
;c  (^ttuog  red  were  like  the  incessant  wavings  oT  the  IbMi  of  a 
k-rf«(t)calir  curtain.  Tlio  tiTei.t  nf  iluj  filionomcnon  on  the 
r^.fai,  od  mpcntitioiu  iahabitants  of  Seoul,  was  of  more 
-j'diilc  fapmtuce  to  the  writer  and  his  companions  ditn  its 

.j'EIJl  Mprc:^.  Tlu-y  rci;nr(lcii  it  ni  .1  ^i^;n  of  truuMe,  war, 
L-.  ffi^sibrtase.  Heavy  rain  which  fell  mmxi  alter  averted  any 
L  jjier  fan  Ibis  cause. 

i '.OMMliSION  ha^  b.'fn  norninalcd  l)y  iKi-  rrcsidfiu  of  t!ir 
foKii  Republic  to  investigate  the  nrchLv.ili.-^y  l  utua.,  and 
spMoa  ihe  besi  method  of  preserving  the  ancient  monuments 
fAscmHy.  Aoooaidenbie  nmnber  of  specially-i|iMli6ed 
fioiidMbn  hftve  been  a{ip<ditted,  and  If.  Etncit  Renan  has 
>  pfeiiiilent  of  (be  Coremission. 


\  uicorHAOtrs  with  four  face-umit  has  been  TMCntly  found 
:  i'.rT^t,  near  Koslin  (I'omcntnia),  and  has  been  sent  to  the 
Ur^iuain  Pmvincial  Museum  of  the  Pomeranian  Antiquarian 
vactjr  u  dtcitin.  A  similar  discovery  was  made  last  year  at 
Ga  BubHT  {another  Pomennian  villaf^l.  Round  one  of  the 
IT!  f.iTc  wav  phceil  n  bron/c  neckiacr,  c  in  Utir.:'   >r  t    t  -mt 

T.;»irc  iupportiog  eight  so-called  spectacic-spirais  as  orna- 
:ri'   tfiL  Benidt  has  provetl  in  his  work  on  Pomennian 
-L-  .nS)  that  they  are  really  of  Creek  origin,  dating  inni  about 
loo  or  aoo  a.c,  when  Gveek  agents  or  factors  went  to 

:  J  -'m  shores  of  the  Baltic  in  order  tc  l;nlr         ifiv  if  Jn  nic 
-  -1  ID  iittber,  furs,  &c.    Prof.  Lindenschmidt  ^Mayence) 
Dr.  Sdilicawna  indone  tfais  cqiinion. 

Iji  Iwpicr' Tri[nn«e   Meteorfiln;:;it.\!  01-<-n-.it.',rv 
feiuy  to  ihc  Japan  Miul)  issued  a  volume  containing  a 

e^-  faioothly  weather  stimmaiies  far  the  months  Maidi  to 
■^mto  18S3,  each  •nimmary  beuig  acoomponied  by  a  map. 
^%tf«estlier  map  1:1  |:i[.in  was  iasocd  on  March  T,  1883, 

1-  cxtmpilaiion  rliLiefurc  lu  ijins  with  that  month.  The 
r^r  juri  iif  the  issue  i 4  occupied  by  twenty  maps,  indicating 

•"..-kki^f  centres  of  area*  respectively  of  high  and  low  baro- 
!of  the  ten  months  dealt  with,  copious  notes  pmpored 
iliity  tcli-grams  being  also  furnished.  For  eadi  month 
*»»>*{iv«n  the  numl>cr  of  area'*  of  high  and  of  low  baroinelcr, 
''^  -  ihon  ^opsis  of  the  course  of  each,  Ihc  place  and  date 
'  -^:>iNt  and  lowest  teotperatan  and  barometric  pressure,  the 
'-j^x  J  gales,  heavy  gale'',  nts  I  hurricancN  reporte<l,  with  their 
■  r,ri,  the  occasions  on  wUitli  rain  or  snow  fell,  and  the 
•~ '-n  n(  wimings  issued.    Lists  arc  also  given  of  the  light- 

>  ittiD  which  gales  were  reported.  These  summaries  arc 
-"siliynanthty  meteorological  tables  and  Il1«$trative  maps, 
•■^-'Jicuig  (wo  ntonths  earlier,  and  exlendiiiL,'  t^lt:  r^  f  ic  over 
■- 'i-'le 'jf  the  year  1883.  In  these  we  find  ihu  jm,*"  icmpc-- 
ne»n  pressure,  .iltitude  and  rainfall  for  each  month  at 

staiioiM,  and  at  the  end  there  is  a  similarly  prepar<-<l 
*»<h8  whole  year.  The  series  doaes  whh  maps  indicat  in;; 
"  ^.'tiit  t!'--ii-e>  Mf  vfiadinf-  ;lu-  rninf.ill  ^ver  the  v.arioiis  p.^rts 
•  wijasx  during  the  twelve  months,  the  aggregate  rainfall 
^  -tjmr  hdiv  diown  by  cunilar  means  in  a  final  map. 

"  tlx  meeting  of  the  Royal  I'hysical  .Society  of  K.lLiibiirt;li. 

-■-  I'rxwnber  17,  theibllowing  oflte-bcjirif^  were  elected  .-^ 

'^au.  benjamin  N.  Ftach.  P.K.S.S.,  John  A.  Uarne- 
■"•^  F.R  iE.,  Rrv.  Prof.  j..Un  Duos,  f  K.S.f  .  ;  .•^tdc 
*  Rot«i  Gray,  V.P.R.S.E. ;  As»i*tJBR»  Seuttiry!  Ji*H 

- • ;  Ttttjnret ;  CIhuIcs  Prentice,  F,  f  ,>  i  .  ;  Hon. 
"  R^Sj^lnty  ,Man.,lcTi,  F  T'  S.E. ;  Connaja  :  i'Mridt 

Andrew  Moffat,  Jolus  Hm.Njr,  f 
A.  Herlieit, 


M.R.C.S..  F  R.S  K.,  Prof.  James  GciVie.  F.R.S.,  Prof.  J. 
Cossar  Ewart,  F.R.S.E.,  G.  Sims  Woodhead,  F.R.C.P.E., 
ITugh  MiUer«  F.G.S. 

\Vi  h.ive  received  tlie  October  niiml.er  of  the  Prtitttdings  ot 
the  Boston  Society  of  Natural  History.  It  contains  a  continva* 
tioo  of  Mr.  Crosbf's  paper,  meeting  die  objections  advanecd  by 
Dr.  Wadsworth  against  thi*  .-inthor's  virws  of  the  stratigraphy  of 
ihc  Uoston  Basin,  li  alsu  contains  a  description,  by  Q.  £. 
Dickerman  and  Dr.  M.  E.  Wadsworth,  of  an  oUvine^iearing 
diabase,  from  St.  George^  Maine  ;  as  also  the  bcfinmng  of  a 
paper  by  ThoB.  T.  Bouv^  oo  the  genesis  of  the  Boston  Basin 
and  in  rock-formaiioii. 

MsssKS.  Macmiluut  ahd  Ca  wiU  very  shon]|y  publish  a 
translation  of  the  work  of  Or.  Hertd  o(  Copeniiafen  on  Orac- 

l'rc^>urc  in  Middle-Class  Schools  in  DcBnuurlt,  With  ao  iBtSO- 

duction  by  Dr.  Crichton  Browne. 

Ttit  additions  to  the  Zoological  Society's  Gardens  during  the 

past  week  include  an  Indi  in  (  iNct  ■  /7:tv/;i«/a  malaiUHsis)  from 
India,  presented  by  Mr.  W.  Getty  >  a  Bengalese  Cat  (/y/u  Am- 
galmitt)  from  bdia,  presented  by  Mr.  G.  T.  Egpn ;  a  Grey 

Parrot  {Psiltaaii  irilhiuus)  fronj  We^t  Africa,  presented  by  Mrs. 
Whitelow ;  a  Kestrel  ( Tinnunmlus  aiauJariut),  a  Sparrow 
Hawk  \Accipifer  msus),  ISritish,  presented  by  Mr,  T.  E.  Gunn ; 
a  Broad'frontcd  Crocodile  (OvcMStywr  Jrontatm)^  a  Nilotic 
Crocodile  {CrvttJUus  vMliarti)  from  West  Airica.  presented  by 
Mr.  J.  M.  Il.uii.  ;  xn  Vu:VA,\w<\  Cr.n.s  V7iUd.\<2c'.{McLfutt.uiis 
uii.iuiiitu,  tcuui  Au^(raiia,  dcj>o»ited  ;  two  Golden -winged 
\\ .  I. ,  i|.,jckers  (ColapUs  auratus),  a  Blue  Jay  ((7)'an<«-»r/<t  eiru/ata) 
from  North  America,  a  Black>tailed  Hawfinch  {CtctttJknnnkt 
MdaMunu)  from  Japan,  two  Red-headed  Tfm^  {AmaMm 
erythrMtphala)  from  South  .\frica,  tw  i  n..n.lcd  Pamilcieeia 
i^i'al<s.«rnh  famatui)^  from  Indiu,  receivetl  in  excluuige. 


PH  YSICA  L  NO  TES 

Sev&sal  new  primary  batteries  are  in  the  &eld|  and  thane  an 
more  to  come.  An  iron  cell  iaventcd  by  Dr.  ihtbat  of  Steitip 
is  finding  great  favour  in  Gvonxtf,  Its  dectrode*  ai«  carbon 
and  wrought  iron  di{>ping  into  a  solntion  of  fenie  chlorida.  It 
'\s  practically  nnpolaninbte  and  self-r^eneratiig.  It{arorks  at  the 
expense  von  and  of  the  oxyecn  of  the  air,  which  is  absorbed 
into  the  finuid,  whilst  ferric  oxide  is  deposited  at  the  bottom  «f 
the  cell.  Its  electromoliTe  Ibroe  is  abont  of  a  ¥olt.  The 
Pab.st  cell  oivht  to  prove  of  value  for  domestic  electric  liriitiiig, 

its  intemaTresiftance  is  low  and  its  constancy  remarkable. 

.\NOTHFR  i^riman-  cell  h.-i.s  the  pectiliarity  that  the  element 
coiv  umed  in  the  litpiid  is  carbon.  In  this  cell — the  invention  of 
I'riifs.  Itartoli  and  i'apasogli— the  elcctrotk-s  are  platinum,  .ind 
.1  eomp.ictfd  mixture  of  retort  coke  ard  Ccylonese  graphite. 
The  exciting  liquid  is  hypochlorite  of  soda.  The  electromotive 
force  is,  however,  only  '2  of  a  volt  at  the  most. 

M.  JABLOCRKOPF  announces  another  battery  f  ^i'  at  identilic 
interest.  A  small  rod  of  soiiitim  weighing  at  ut  S  ^jamines  la 
squeezed  iDlo  contact  with  an  amalgamated  l'H^'ci  wire  and 
flattened.  It  is  wrapped  in  tissue  paper  and  then  damped  with 
three  wooden  pegs  against  a  plate  of  very  porous  carbon.  This 
conijilctes  the  element.  The  moisture  of  tlio  ^ir  !>etlle«  on  the 
>>.\idised  surface  of  the  sodium.  It  works  without  any  other 
llipiiil.  Hie  B,M.F.  is  v%  volts,  hot  the  resistance  is  as  gnat 
IS  25  ohms. 

M.  L.u.tKE  W'Kii-LtK  hah  shown  that  the  phosphide  of  tin, 
drawn  into  wires,  poucsscs  a  biglict  electric  conductivity  than 
^i^jHipinn  or  iron. 

W.  [  MiJ.i  Ui.vsif.fc  hiis  rnojlc  sr^tmr  rry  mteresting  exjieri- 
ad  the  luaxiaia  u»d  nnaioia  i:lec;ii'riv>tive  ibicet  obtaiovi 
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—         -.  ^1-      ^--^  Tobmes  of  «ilu:ir<v,  Ki-jM 

-  ■  ■■  -        -  -  -       ~»"r         -:ci;l-'.:<jrji  :— (I)  I  h<- catilhn 

-        -i>  =         ..   1  . .  z  r-^jlj  Jcctc:»o  ,:iBCcn!fj 

■  "  L--^:  iJrrsJonajt  not';  (jii  {■.rcijaU 

z.             ^  ^  ^     t    .      lar/'Ucj  tlfvitirr. ,  Irtfivtift 

^  aiieiala  of  bowidks  niicd  by 

_,_  (O0<t  for  v.!a- 

.  ktoOom  aiA:  '  be  r  atio* 
d  -he  I'l  irw  am  pifml  to  like  tttte  ei  ilt  K^mtt 

1L  itt.  OM^ec  iiait  maed  ia  the  ca|;-iilkry  ttLbet. 

Oilifl(  ^  ta^lBmn  the  jmd&;  «(  Uk 

2W  31   

jfi  ^ftwft,  dm  iIk 

*   '  OT  liRK 


■ogrsEt  Ac  cofleJ 


Nwiis  ;  Nit  tie*  t>iKaK»  »>  cf<i;  »x=t    The  w»*«-*arfwe4  •!« 


CtfEiflCAL  XOTES 
Ar    ^      \  w  bielv  Note*  to  Sdiiff"*  reocsu 

iA                tfcjiijj  OS.;  .      -                »  .-    .  .  ^^ 

•fejlccti^  0<  :hestf  vvmiy\.nwiit»       .  .-  t       I.  vw  ; 
•aSV,    TV;  swoK  »abk<t  ha*  iwj  :.. iv-'.  ^x-ir-n. 

I.  TtMibe'  {Str.  iTu.              TnuAi^'  V-  •hirV;- 

MKC»  bietvie<««       rtriiMs  capjDan  der.v„  r>     -•. ;  ■  -.i  :  v  S^juii 

Ifi  [       TlH  t     iTI       'J  vntSfmsifWf  COaclosior^     -  'r.s;  'r.i»:i: 

W  bkt^  ^etv4Q««  ttaicnjik-ca  *  ^cncsof  olmnntttioQ^  with  <i 
M;jlMtit.w  «^  ««nm  oi  cubon «oiiqwaiid».  Iiuumucha^ 

fa^^Jf*  «lrntm  of  «rater  in  »  tube  of  '2A  mm.  radius 

.>.N>.  •k't'e\%>e««i  «5M..  Tcwbe  eonduded  tha»  'nrc  will 
('4N>>A><y  be  «^MiMiKd«tiA!(«Ma  between  the  €ai>iiiAry  cl^^- 

vV»»ft<  ^v<K>cwtw^  >A  ymimt  fsomftim^  of  aiboa.  The 
v^v^'Ihv  t«ib«»  ««»  iktommcd  <6r  e*cii  aolatioa  for 
^4^^^  t^mfMH  M  ^vfcwtrtrtwn,  M<t  thr  nwlts  m*  stated  iix 


lie-  vmite  ^  -*  tir  fena  iKsr5sik«r  lh<i  sme^  fit 
ilifc''L'iii.B*  diB  obc  '  -  n  rBkalrtwi  tor  a  tabe  lUL 

»  -A*  doe^    TW  vilset  of  tfaB  qoiMiM  ttc  vlMt 
«f  the  ■olMtioii.  pertMM  Mif  M 
id  ^  dbMM  ahumct,  ant  ii*  M^aomt, 
Mloeaas  Mrio,  «rik»atnht* 

 .  and  tut  uimlyt  •H 

CM  TCBiKncare.    Tr^ube  Uunks  he  h  iwtitis4 

5m  k»  Lj.^  Li  MLtO  re$«b?  :r!  v^^Kjadinj  UuK  the  diSir' 
e*-;-'"'      . ofdiaiy  ^lr^..::■■m  of  (hr  «flfcwi!*i 

e.  .         .''Ts   hT  rfc<-  nwMf-  .:r. 1  lu-.  It-  ■'..in'i 

p  >-■.*.:.*•:: J     .-■ I'-n ».  'I  diw^o* 

'1     :  -  ;n. ,.l.".r  •w' 

)a.it  -       ■ .  :':.iry  C.kwU       o(  v'ulv-li'. 

•B  mkcoa*  cfmfnmA  with  adocidar  Mfi  fi^t 

•uxMnliag  to  Trubr, 

- 

ig  —  f,' 

feoad ;  and  if  w  b  kr»->irR.  th«  TRbe  of  the  wwilwitWwdyfctrf 
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:  'ri-.  kri.iw  (Ik-  htnui-n?  nu- 

I'r  v  \  -l.ky  in.;  ul h.rt  -  li.ive  t<>»'n  rrivn'!? 

I'll-  ::k-  Kc-^oiU  'A  \\'<   Fii-Jiu  l->xi 
■      O'l  li  lt  li.]>jv       I  lie  V-.'.  -  t  ffliK/.  >i' 
:  ■    !::r;i    I:  k.\  ff.Jlli.T  •jf.'.Hl^:i 

:  K;:i:lM;..iit,',  ibJ-.  ■  ."I''-' 

i:\kiiv  THwtan  ^iTnCHi-n  |lfTl-■^■ 


.:|. 


>  ■  :  1 1-  p'  r :;:  -  ::•  1 

•U  c  1    -  -.-r.:  .1 

M,  ..  .iii.iv    !.  ^;  r^lii  i   ;  ■ 
■     r'._y  i'l  "ic  I  ■■  "•  ■.■rii'  ■;  : 
,1   11  1  II  I   ■■  1  t!'iL'   \  :.  cT-  1 , 
■L.iiM.'^  \kllJ-.r.  .:r.l:i;.-.:i:_i  .i^ 
^:.  ■rr^;^JH.Il■lt:.l  ntvL  r-4au>d»  bt  t>.i-  ^oiit  --Mnie 
I  .i^hu  Liuii.i  li:ii:--iMf,  aod        i-Vr.,!  Mi.  Mic-iuby  li>  >*'i  '  "'■  ■' 
.1  1  i^xT'.nri- [ .n ,1  .-h  lictionaiy     !  I  lii;i>f '<>j;  ."ii  >i>^'- 

iCiVL-d  fzvlM  Tilx-t  (or  «boat  a  bun<lic<l  yf;ir-.    The  ii.r:c<;-.-'n-.i;i.l 
■i^ciis  that  lb«  GorenuncDl  sitouJit  pui  «ivir  icli'jfri^ 
tootiag  by  sendiiw  at  once  a  ftkodh  oMstivn  m  a>a'.ie»ii^ft 
tlie  identtSciitioa  wbkh  itkM  piMa  thk       «if  h 
Taiha  iMia  b  nppai«drt»  T 
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The  toira  of  Bhanui,  in  I  i  i  cr  Huiuia,  the  deslrncHon  of 
«b*ch  tj"  ihc   Kakhyoti   iiitx-s  is  rcjxjrtetl  from  Rangoon, 
ij  on*  «cli  known   in   tlic  t-xiiloration  of  South- Western 
Chna  to  recent  years.     'I  hc  n  iitc       uften  ti  iveisc"!  frt'in 
MhugtiAi  l3  Kan^o!  n    t>y    itic    \'nn^;ls/e,     Talifu,    anil  the 
intWkldy  passes  thriiu^^h   Ijlt.im  i.      I;  is  mainly  a  (radiiig 
lirm,  frt-a  wJiicli  ihc  luravan^  siai;  inio  V  unnan,  a$  here 
ibe  MTijprion  .if  '.lie   Jrrawail.iy  cc.i-c>.     The  first  modern 
a^jam  to  *tsit  it  was  Mr.  (.'(."ipcr,  ifii-  traveller  "in  pigtail 
uxl  pettioiau, whu  icuriit  vcd  >.j  cijiir.nf;(.i  ni-Jy  throughout  Soulh- 
Wea  Clitoa  «<iintnj  the  M.ih.ininic<l.ui  rtbellion.    The  Indian 
'lotffjtineii '  w.as  (lispov,-it  at  that  iim('  lu  pay  more  attention  to 
3  tn(i(iOti:<j  jniu  \'\inn.tn  tiiaii  Ihuy  app«ar  to  havp  been  recently, 
iBd  tfc«  im'..(nlance  of  Ithariio  .in  the  route  from  British  Bcrmah 
'     ^ij  r«ojJ»iis<vi  by  (he  apj^iinlincrit  of  ao  agent  to  l  esuic  there, 
uJ  nlhn  ;tvfuriiuti.m  uvcfnl  fnr  tiniiincrce  in  these  rc;;i<)ns. 
Mr  Cooper,  the  most  competent  man  for  the  post,  was  selected, 
tun  the  i^ood  work  which  he  was  doing  was  cut  short  by  his 
^laili  one  night  in  ids  lent  near  Bhamo,  at  the  hands  of  one  of 
^tt  Bimneie  guanls.    At  Manwyne,  not  far  on  the  Chinese  side 
f  tituoDo,  Mr.  Matgary  was  tnunicred  in  1876,  when  on  his  way 
ftum  the  VingtsK  and  Talifu,  lo  mtct  Col.  Browne's  expedition, 
iiiranoHl  from  Rangoon  alone  the  Imwiddy,  (hrot^h 
I    Bbiiio,   A  year  later  it  was  visitM  by  the  Cooimiasion  of 
Liij!)i>]i  riSciaU  ttoder  Mr.  GrcKVenori  which  went  to  in- 
•■•at  into  Mai|^i3f'*  <Icath  ;  and,  on  account  of  the  place 
^  within  titaf  racb  of  Rangoon  and  MAndnlay  by 
Ikt  tim,  it   hu  been   frequently  visited  by  ofhctaU  of 
t^  rnditt  Govefiwnent,  a«di  as  Cola.  Browne  and  Fytchc 
Bj  }hipi  SUufaiu    The  kltcr's  journey  bad  for  its  oh- 
^  'Jw  reinoval  of  danger*  to  tiadeis  on  tbe  ronte  (ironi 
^  KiUijvni,  and  he  aooeeeded  in  aoming  to  an  understanding 
lilkihccbtcft;  to  keep  the  itnite  open.   Within  the  last  few 
1»  IhCarthv.  un  his  way  fmai  Shan^i  by  the  Japanese 
■Me,  aod  Colqnboon  fiooi  the  o^al  of  Yanaan.  passed 
the  town.    It  was  a  snail  stodcaded  settlement  of 
Cbantsad  Shan  traders,  with  a  lower  order  of  Hunneie,  tod 
^a  s  French  missionary  station  at  the  place,  whQe  kdc 
Wriians  arc  also  engage. 1  in  mi-^sionary  work  there  and  at 
f«»)tie    The  Kakliu  tii  inhabit  the  greater  part  of  NorUi- 
l-»itT>.  huMii.ili.  (■■■twi.cn  the  Irrawaddy  and  SaUvccn,  and  live 
^nJy      ;!.!•  tr.a.lc  l.otwcen  China  and   JJmm.Ui,  cither  as 
-^uiikani!  iu'viIilt^  nr  as  tarriiTS  on  the  river  and  roads.  In 
■'•tRiii.  tht)  .»p)>t..u  i.i  tt;i  le  a  lili!  ■  urs  llicir  own  account.    1  he 
r"<;i»i=  Iff  tlKii  .It -iriiciinn  ijf  the  t'.wii  aio  unknown,  l>ut  it  is 
;t*aW)  Joe  to  lliiir  ]irt'i!.Tf>ry  hatiii  s  i!k-  comparativ.:  \vi  alth 
town  ai  a  central  Irailm^j  stati.m  in  iIil-  region,  .\n<i  the 
♦akncn  and  incompcteuwc  of  the  iialivc  gov<  rnmcnt  uf  Uiipcr 
i'muii'i.  .>[^.'l:laLlly  in  a  wild  and  n-niote  lioi'lei-l.ind,  such  as 
'^io  uliich  fihajao  is  situated,  and  of  which  it  is  the  capital. 

Ay  interesting  expedition  has  been  undertaken  by  Mr.  Shaw> 
<»«nliit  aod  aitilt  of  Sydney,  New  !>auth  Wales.    He  pro- 
I  go  to  odle  a  ennoe  voyage  down  the  Ladilan,  Knrnun- 
I        and  Mnmy  rivers,  hi»  object  being  to  nlarge  oar 
,  ^lalige  of  the  interior  liver-systems  of  Aiutialia,  tod  of 
*>«>al  bkloiy.    The  cost  of  tbe  expedition  is  liome  by  the 
(MiHlry  Joumat  of  Sydney,  in  which  the  artist's 
■f^^htt  will  0«  di.ulit  ajipc^lr. 

^tlfwnfrom  the  Austrah.it)  jiapers  that  Mr.  E.  M.  Ciirr  of 
'<-'.c<ru  has  been  engaged  on  a  work  on  the  custom,,  langna^t^, 
./rigin  of  the  alwrigines  of  Australia.  Portions  of  the  manu- 
*tT>t,  early  Ixtt  year,  "lent  to  England  to  be  submitte*!  to 
'•  '-'jaadl  of  the  .Anthropological  Society.    The  Society  has 
'i'rjvic^  ihe  opinion  that  the  Government  of  Victoria  should 
•iiiii  the  Tocalmlariert  and  a  record  of  the  customs  of  the 
'>'V''irjk.  a»,  otherwise,  valuable  infonn.atir>n  might  be  lost  for 
Ii  tt  exfiected  that  amiu»nieots  wiU  be  made  for  tbe 
Jktfatiga  of  tn«  work  at  the  paUic  capenae. 


"UOST  OF  THE  LONDON  SCHOOL  BOARD 
COifUniEE  ON  TECHNICAL  EDUCA  TION 

^Cjie  glad  to  publish  the  following  Report  on  Technical 
(jlucation  which  has  been  prcscnietl  to  ilic  London  School 
The  recommendations  contained  in  it  were  passed  on 
'y^"nl*T  18,  1884,  with  a  small  modification  in  No.  5.  The 
«<>e  which  received  any  serious  opposition  was  No.  6,  which 
;^t»thc  Swedish  SIbjd  system,  but  this  ultimately  passed 

*r*«Mty«(  two  to 


(i)  C»uHhtt'wts  of  Conmlttet 

On  Fcbniary  I,  1883,  the  Board  passed  the  following  reso- 
lution : — "That  a  Spfcia!  Committer  lie  h.rmcii  to  conuder  and 
advice  how  far  the  Bdanl  may  faijilitate  I  eshnical  Education,  or 
co-nperafc  wt!h  thoM'  ImuHcs  that  are  tarrying  il  on." 

On  Fehniary  S,  I.SSj,  the  Hoaid  tesolvcd  : — "Tliat  the  .S]>et;al 
Committee  on  t  echnical  Education  agreed  to  by  the  Board  on 
February  I,  1883,  consist  of  the  following  Members : — Mr. 
Roston  Bourkc,  Mr.  Bon-ifielfh  Mr.  Bruce,  Sir  Edmund  Currie, 
Miss  Davenoort  HiD,  IVuf.  (  .la.istone,  Mr.  Heller,  Sir  Arthur 
Hobhoitset  Mr.  Lucraft,  Miss  Muller,  Rev.  Henry  Pearson, 
Mr.  I^ee  Roberts,  Mr.  Wliitcley,  Mr.  Mark  Wilks,  and  tx 
the  Chairman  and  the  Vice-Chairman  of  the  lioard." 

At  the  first  meeting  Prof.  Gladstone  was  appointed  Chairman 
of  the  Special  Committee.  Nine  meetings  of  the  Committee 
haver  * 


<X)  It^trmaHom  fimm  GmUmm 

The  Committee  commeoeed  their  deliberations  by  endeavour* 
ing  to  obtain  inlbnnatiao  from  gcMleinen  who  were  iniereited 
in,  and  had  studied,  the  subject. 

The  following  gentlemen  accordingly  attended  the  Committee 

by  invitation,  and  gave  their  views  on  the  subject : — I>r.  Sil* 
vanns  P.  Thompsont  Professor  of  Natural  Philosophy  at  Uni- 
s'ersity  College,  Bristol;  Mr.  H.  Tmeman  Wood,  Secretary  of 
the  .Society  of  Arts  ;  Mr.  I'hilip  Mii^niis,  B.Sc,  B.A.,  1  lirector 
and  .Sccretarj'  of  the  City  .and  lliiilds  of  London  Institute  for 
the  Adv.incement  of  Tcchnital  Edi'tation,  and  t)ne  of  the 
m■■t^l^nr^  of  the  Roynl  CommisNion  on  Technical  In.struction. 
The  .statements  of  these  gcRllemcn  arc  set  out  in  detail  io  tbe 
Appendix  to  this  Report. 

The  Committee  .also  obtained  iniormation  from  the  clerks  ol 
the  Ghisgow,  Manchester,  and  Sheffield  .School  Boards  respecting 
the  steps  taken  by  these  Boards  res;  cctively  for  the  in-stmction 
of  children  in  technical  education. 

Cliiig^nv,  Alliin  Clen's  Instiiiilion.—  i\\  the  rcq  lest  of  the 
clerk  of  the  Glasgow  School  Boar<l,  Mr.  A.  Cnim  Madae, 
Secretary  of  .\Han  Glen's  Institution,  Glasgow,  rcplic<l,  furnish- 
ing informati<>n  respecting  the  technical  instruction  in  tlut 
iti^tittition,  and  inclosing — (l)  a  prospectus  of  the  school  foi 
iSJsj  84  ;  (2)  a  report  of  the  proceedings  at  the  distribution  of 
priies  and  certificates  in  December,  1882  ;  (3)  a  copy  of  a  paper 
on  the  "  Relation  of  the  School  to  ihc  Workshop,  '  read  before 
the  Philosophical  Society  of  Gla^ow  in  December,  1882,  by 
David  .Sandeman,  Chairman  of  tnc  WVavinc  Branch  of  the 
Technical  College,  and  E.  M.  Dixon,  B.Sc,  Head  Master  of 
the  Institution. 

Manthiitcr  Sckatl BMtrd. — The  Clerk  of  the  Boanl,  in  reply 
to  the  iiiquii^  of  the  Committee,  fiimiahed  information  to  the 
eflha  that  the  Board  have  no  pvesent  intention  of  starting  a 
technical  lehool ;  that  this  work  had  been  talcen  up  by  tbe 
trtisteec  of  tbe  Manchcalcr  Mechanics'  bHtHutti^  who  have  con- 
verted that  imtitution  into  a  technical  adiool;  that  the  Booid 
have  introduced  a  kthe  and  n  ponp  of  jolaaaf  beodiei  into 
cta.<s-rooms  of  two  of  thdr  schools,  and  each  acbotar  in  tbe 
higher  standards  of  the  school  takes  his  turn  at  the  manual  ex- 
ercises, receiving  one  or  two  lessons  a-week,  a  joiner  being 
present  to  give  Ihc  instruction.  No  extra  charge  is  made  forthe 
instruction.  One  of  the  schools  is  the  lowest  under  the  Board, 
where  two-tbirds  of  th.;  children  .ue  admitted  free,  the  other 
being  attended  by  children  of  ariisaiis  and  small  shopkeepers. 

ShtffidJ  S(hci^  Board.— "Ww  Clerk  of  the  Board  gave  particu- 
lars respecting  the  admission,  the  examination,  the  fees,  the 
subjects  of  instruction,  and  (be  results  -A  ihe  1  i  iitnl  lii^;lur 
.Schiiol  esjaldishtd  in  that  t<»>' I).  In  the  wi.il.--h<ip  Ju'.t  10 
the  scl.o<:l  ihe  practical  work  (...Tiiemplated  will  in^luilc-  1 1 )  the 
prixkiLituii  of  simple  but  jieiiect  geometrical  foriiii  to  teach 
aceiir.acy  and  skill  :ii  iSi;  u-e  of  tools  ;  (2)  the  con.stnJcti»'n  of 
models  in  wood  for  use  as  examples  in  model  drawing  ;  (3)  the 
construction  of  siujple  apparatus  to  illustrate,  hy  actual  experi- 
ment, the  princii)lcs  of  levers,  pulleys,  wheel  an  1  axle,  the 
crane  and  ."ilrain  on  beams  with  different  positions  of  I  >.i,l  ;  {4) 
the  mechanics  of  the  roof,  arch,  and  bridge  ;  f5i  for  uMte  ad- 
vancetl  pupils  the  construction  of  appai.itus  iUastraiin^'  lesson* 
in  machine  constniction,  applied  mechanics,  building  construc- 
tion, and  mechanical  engineering.  It  is  added  that  there  is  a 
system  of  scholarships  lur  means  of  which  from  fiitecn  to  twenty 
apccinl^  clever  boya  and  gtils  wOl  be  enabled  to  pam  fiM^ 


Digitized  by  Google 


206 


NATURE 


[jfan,  1, 1^85 


ordinary  schools  to  ihc  technical  inslnictioo  at  the  CentnJ 
Higher  School. 

(4)  A<tii»n  ef  Brituh  Aacciaticn  anJ  SWiai  SeuHte  Ctfftgrest 
The  Committee  were  officially  informed  )<y  the  chairnMD  that 
a  retolation  bad  been  pused  in  1883  b)r  tlie  British  Astoctalkm 
Ibr  Ibe  AdvancHBcnt  of  SdeDce  Mqnesting  a  Special  ConsnuttLe 
"toconaiderthe  doLrablenesiof  making  rcprci^cntatioiis  to  the 
Lords  of  the  Cooiinittoe  of  Her  Maje<.ty'>  Privy  Council  on 
Education  in&vowrof  aid  bdflf  ekteitded  i  v  >  1  tlie  fitting-up 
of  worluhops  IB  coanection  witb  deiiieDt;uy  day  schools  or 
e«eitiogcla««eai  and  of  makii^  granu  eo  die  multa  of  practical 
iiutraction  in  sach  workshops  under  raiuUe  direction."  The 
said  Committee  wailed  to  sec  the  Report  of  ihe  Royal  Cunimis. 
iioners,  and  expressed  their  approval  of  reoMnmcndation  {J), 
which  practically  covers  the  •.aiue  grountl.  The  Social  Science 
Cuiigrcs!>  has  made  a  prc^ntation  to  ikc  Educatiuo  Department 
to  •  ciliiilar  cffMi. 

(5)  XfepmmmdtHMU  «^  ike  Rcyal  CmmisHmers  mt  Tuknical 
EJmati»t 

I'uriu^'  ill'-'  i!i  lil.'.r  L-ioiis  of  the  C'oiiiiiiillte  the  sec  mi  I  l\i:  |iort 
ol  the  kiA.iI  ( omnu^Moncrs  on  Tcthniral  Ivlucaiion,  containing 
their  recoiiiMi:  n  ■■  i; I  was  published,  mil  Committee  sub- 
mit, for  the  tiiiuiiiiaiion  of  tne  Hoard,  the  retvinmendati-jii'j  as 
to  (luWic  elementary  schctols,  as  follow  : — 

(<i)  Thai  nidimcntary  drawing  be  incorporated  with  writing  a>. 
a  single  elementary  subject,  and  that  instruction  in  elementary 
drawing  be  continued  throughout  the  slamlard*.  That  the  In- 
spectors of  the  Fvlucaiion  Department,  Whitehall,  be  responsible 
for  the  iiistruciion  in  drmwiiw.  That  drawing  from  casts  and 
modeh  be  required  a^t  part  oTllie  work,  and  that  noddling  be 
encouraged  by  grant. 

(^)  that  there  be  only  two  class  subjects,  instead  of  three,  in 
the  lower  division  of  elemeotAiy  schoolst  and  that  tlie  object 
Icaaons  for  icMhiog  elewentaiy  scknce  shall  iodode  the  anbject 
ofgeocnphy. 

{f\  Thai,  after  reasoniihle  notice,  a  school  shall  not  )h-  ileemed 
to  l>e  providcii  w  ith  projK-r  "  apparattK  of  elementary  instruc- 
tioD"  under  .\niclc  115  of  ihe  Code,  nuless  it  hatre  a  jHroper 

:ipJ7  of  casts  and  models  for  drawing, 
j  That  pTofidengr  in  the  use  of  tools  for  working  in  wot  >  I 
I  iron  be  paid  for  as  *  "specific  snbject,"  *n»n^emeais  heing 
made  br  the  work  bdiy  aooe,  10  ur  a«  practicablr»  oat  of 
aebool  hoon.  Thai  qiecial  grants  he  nude  to  schools  in  aid  of 
coUectmBs  of  natunl  objecu,  casts,  dntwingN  &c.,  smtaUe  for 

wImwI  lttlMfW1*''i 

(<)  That  in  rand  schooU  inatraction  in  the  piinciples  and  facts 
of  uficnlture,  after  uitaltiL-  introductory  object  lessons,  shall  be 

mnae  obligatory  in  the  up|>er  -itandards.' 

{J)  That  the  proWsioii  .it  s>resenf  C'r>nfine<l  to  Scotland,  which 
prescribes  that  cliildren  under  the  age  of  fourteen  sh.ill  nut  l>c 
allowed  to  work  as  full-timers  in  f.ictories  and  workshops,  unle>s 
thev  have  passed  in  the  hit'th  Standard,  be  exiendcd  to  Kngl.nnl 
and  Wales. 

(6)  The  Slcjd  Systitn  cf  Han>iuratt  in  Swedtn 

The  Committee  have  reccivcl  v.iluablc  informilion  res]>ecting 
a  system  of  insinicliim  in  handicraft,  which  is  Largely  h!  ij  tr.l  in 
the  elementary  schools  ot  Sweden.  Two  mistresses  undci'  this 
li  -  u  l,  Nlisx  Warren,  heail  mistrt.'ss  of  the  infants'  department  of 
lliL  Cad'.on  Ro.id,  Kcnsi^h  Town,  School,  and  Miss  Clarke, 
head  mistress  of  tht  i-  i  iiii  ,  .^rtment  of  the  Campbell  Street, 
Maida  Vale,  School,  ucrt-  nil  'U  . ■  !  an  extended  summer  vacation, 
in  or  irr  thnt  duv  imui'u  \i-it  !!mi  \  1  m  ■  hamson's  Institutional 
Na.is,  neat  liothetil  i  r;;.  i:i  Sweden,  where  instruction  i»  r^iven 
in  handicraft.  'Wkv-  ni-ru  iuon  is  estal'lished  and  mniiit.i;ii.  1  by 
Ilcrr  Abrahams -  n  on  tua  own  estate,  for  the  purpose  of  training 
UmlIri--  111  \stem,  in  order  that  the  teachen  na,y  be  able 
lo  carry  it  out  in  their  schools-. 

The  Governments  of  some  other  countries  were  invite<l  to 
send  leathers  to  Nails  to  Itarn  the  system,  ami  through  Mi>- 
Ltifsnng,  formerly  Superintendent  of  Physical  Education  under 
the  Board,  the  invitation  was  extended  to  two  mistresses  of  the 
schools  of  the  Board.  Hence  the  visit  of  Miss  Warren  and  Mi^-s 
Clarke  during  List  summer.  These  mistresses  have  reiurne<l 
with  diplomas  received  from  Hcrr  Salomon,  the  Director  of  the 
"  Sli>jd  "  Seiiiinatiura  at  N;uis,  for  having  successfully  completed 
the  set  of  articles  rtrjuircd  f<T  the  first  course  of  the  system. 

Mitt  WaircQ  stated  that  daring  the  two  montbs  lettve  of 
'TUi 


ahaeooe  whkb  had  been  «anted  to  her  and  Mb*  Cluk^  ikr 
had,  at  the  invitation  of  Herr  .\bi  ahaoMOi  tridiad  Ik  ianiui- 
tion,  with  the  object  of  becoming  acquainted  with  bis  tfttMi  4if 

instruction  :n  1;  mdicraf^.  The  work  done  it  cattiM  od  in 
woml,  and  the  ^Liieral  term  of  "  .SUijd  is  apuUedtoit.  Hoik' 
iii^  in  wuod  is  considered  the  most  useiol,  as  by  wvfknig  ia  this 
mil 'lid  the  .Klv.nnta^es  claimed  for  the  tyitera  are  obniarl 

rv  'II'  t  .i4ly  and  completely  than  by  the  adopiii>no{  »ny  c.-.hn 
(Tiati-i  1  11.  Mi«s  Warren  exhibited  lo  the  Committee  futty  axtulc- 
111  vMj'i'l.  selecteil  from  the  too  nf  '  1.^,  iormin^  Ihc  cour«;  l  i 
instrui-iion,  which  ^hc  had  maile  lunn.;  tier  visit  Vhe  »ystr:i'. 
of  instruction  is  divirit'l  into  what  -  ilh  I  \\\<-  '  N  ^  »  "  »rsirii, 
from  the  estate  on  which  it  is  cai  i  n '1  "ui.  ar<  1  i;ic  "Ani^jn 
system.  The  "  N^ias  "  system  .!i:it (hhti  the  "  .\rtivin 
in  that  it  is  not  called  a  trade,  the  work,  m-tinly  in  wcm4  Ictoj; 
carried  out  imder  the  superintendence  of  a  /Mviir,  and  not  being 
s.-M. 

111'.-  work  is  <lone  in  a  room  liitid  with  benches,  the 
beinsi  about  the  size  of  one  of  our  smaller  halli.  Only  otw- 
teacher  is  in  this  room.  The  unds  use«t  all  come  from  Rn;;I-incl 
and  .'Vmcrica.  The  cost  of  the  tools  pcrchilil  is  alioot  jokroitxt. 
or  32r.  6t/.  The  cost  of  the  wood  for  ioo  mo<iels  is.  tn  S:«v,v«, 
alx)ut  IS  kronor,  or  l6f.  .-V  comjdete  set  of  the  tools  nij'-iirnl 
could  be  obtaine<l  for  alxjul  4/.  ID;. 

The  object  of  the  system  is  not  so  much  lo  produce  the  anide* 
.is  to  educate  and  tr.iin  the  child  itself.  The  ptoiBOleH  of  the 
system  claim  for  it  five  distinct  .idvantages  :— 

( 1 )  It  jModaces  in  a  child  .1  love  of  manual  Ub.'ur. 

(2)  It  promotes  the  development  and  training  oi  a  cbiki  s 
hands  and  fint;er>. 

(3)  1  be  cliild  learns  order  and  exactness, 

(4)  It  educates  a  ehiUl's  observation  and  peiceptfve  ficdun. 

(5)  It  teaches  self-reliance. 

The  school  hours  in  Sweden  are  from  8  .i.m.  to  1  , 
an  mtemi  of  a  quarter  of  an  honr  about  eleven  o'clock.  ll«c 
instruction  in  "  ftlojd  "  is  usually  taken  in  the  aflenwwa-  Awai 
two  and  a  half  hour*  on  thiee  days  a  week  are  dcvutc^i  to  tini 
work.  "  Slo/t "  is  encowaged  and  said  for  bv  (iovt-rnweai, 
but  is  not  coiiipuNory.  Children  begin  the  twrk  al  ^Jj"* 
years  of  age.  It  is  a  punishment  for  a  child  to  be  wilbhddfc* 
It.  F.  very  thing  made  is  a  Wsgfft/  article,  the  making  of  iw*  «»f 
prtdiibited.  The  aiiiclM  when  finishes!  are  given  lolhechiW^ 
as  an  encourageinenl.  The  child  who  doe^  not  succeed  m  n» 
oidinary  subjects  of  study  is  frequently  cncouiagetl  on  being  ^e- 
oessfol  b  <*Sliijd." 

(7i  Tht  I'trifaMk  System  of  Sciouc  7\-achiHi  »i  /.Vr-««i'i-»« 

In  the  course  of  ihcir  delil>er.itirin-i  the  Committee  n 
and  c.ircfully  considered  the  system  of  >cience  te.iibmg  S'l''^'  ' 
by  the  Hirm'iiigh.im  School   Itonrd.      ^hl^  systrni  i*  •■"n.O'.i-'f' 
catlcti  the  "  |Kripntetii  ■■  system.    "Ihc  elemcntaiy  <cicn'-«"  " '* 
laiight  in  acconlatice  with  a  syll.i'iiis.  by  a  praclu-d  ■lonion-i"  ■  ' 
and  a^sist.int  i  wlio  \  isit  each  bo\*'  and  girN'  ilcpirinieMt  ^i^- 
evcry  foitnightl.  and  by  tlie  ■.cr,tliLr  of  the  sthind.  Ibc 
ricroonsiralor  for  the  Bo.ird  (or  an    A-.>is|anl  I ►im-'n'tr.   "  1 
gives  one  lesson  fortnightly  of  al-out   forty  ininuU-s' "i" 
the  boys  in  the  Kifth  and  higher  Staiiitar  l-s  in  each  stb  -  'l  i 
lesions  are  illustrated  expeiiniciuaily  by  specimen*  nn.1  'i-i-i-  - 
cnrrifd  from  sihool  to  school  in  .t  h.ind-cait.     Hctwri-n  tin-  • 
of  the  .Science  Dewonstrntor  at  least  one  l««.on  is  i;ivci>  •« 
■■aiiie  cl.iss  by  the  leachen  of  the  re^nonive  »t!i'>"''  (•••'  •' 
a  teacher  who  was  present  at  tbt  bet»onstrat«r'^  N-i^'ii. 
tr.ok  full  noic^of  h),  anil  a  written  examinalton  oo  ihi.-  -ui  i'»i^ 
matter  of  the  lesson  is  alv»  held,    I  hc  nnwer*  iir  coit.^i<<' 
the  class  teacher  anrl  «i>bmillcd  to  the  Detnon-traior  ^t  hi»  f- 
vuk  to  the  school.     A  general  examination  in  ekmen>i': 
sdenc«  is  hekl  ycady."   flie  syllabus  for  boy*  tompn^r  1 
mon<  Tvi .  n?  on  fiwcc,  the  meduuiical  ["-iwcrs.  m^  '- 
para!;.  1  '-( of  forces.  Seci  am!  that  for  guU  deti.  -o--'"''' 
on  the  structure  of  the  human  boily.  circulation  a^i  tt%(u'-'^ 
the  organs  of  digestion,  the  nervous  system,  the  naterc  <»*  '  -  _ 
and  ii.s  preparation,  apparatm  for  cuoking,  how  to  ■•!t_ 
the  body  in  health,  the  sick  nwm,  diteaaea  ef  dMM«««. 
accidents,  &c. 

(S)  C<<rulHlU'fU 
.\fter  considering  in  .ill  its  Ix-arings  the  whole  qucvti  >n  *  'b" 
intnxluction  ol  technical  education  and  training  into  llie  «ct' 
of  Ihc  Bonnl,  the  Committi-e  are  of  opinion  that  ihcir  "  » 
present  too  little  instmction  for  boys  which  is  catoOMcd^o  ujmi 
and  cnercise  the  hand  and  fingerit  so  aa  to  fit  lnd»  moiee«ew.' 
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u •niHliUM  where  sliillci I  niiii'ni  l.iU  ^ur  i'i  rL-qiiiic  I.  In  this 
Mp£lb>f»v«'  «  'i-sc  '•If  iluii  ^irt^.  It  is  unly  iu  the  <lnkwiiig 
■Mikatike  ^-ly*  tccL-ivi-  nay  tr.iuiine  of  tbc  hand,  whilst  ^irls 
AuD*  hthe  nev-ilework  An'i  cocking  U:!(3ion>  as  well.  The  Co  A- 
atltt^  not  too«i<{>.-r  it  devirahlc  tn  aitcmpc  to  tcadi  any  special 
^ttllHliiicraft  in  thf  sditAiK  the  Board  ;  but  ihejr ««  oT 
fiiM  ibl  in  boys'  .K  |>aru»cnt>  greater  attenlion  fhould  be 
;.;>iketctdii]ig  of  "  elemeotary  acientv  "  aiul  lo  freehaod 
liatf*  [pMi  morfek ;  llmt  tRcebinieail  drawing  and  tnodeUiiv 
•  di)  »hniU  be  inlraduecd  ;  thai  Ibe  peripateuc  pUn  of  leach- 
\'a«hiiiia  «hoold  be  tried  ts  an  experiment  in  some  dUtrict 
alMjoa;  thst,  as  an  es|icrimcnt,  arrangements  should 
VBidf  far  die  t".iab!i>h'nent  nf  a  d.i«s  for  the  elementary  in- 
inttioe  lo\>  \n  the  ii^l*  >:>r  Uu\\<  as  applied  to  w<-<rkin(;  in 
»uid,tiif  i:icn<iaocc  hcmy  voluataty  .iiid  out  of  »chuul  houri. 

rb:  V  imanitt:?!.-  ilo-irc  to  exiirt-sn  lht:ir  hi^h  appreciation  of 
<ii  >j\ivc>  icLuicrcJ  by  Mr.  I'huuus  Smith,  and  the  seal  with 
•tidilie  bat  aubted  two  in  tbeir  work. 

']ie  L  jciiuuier  occoriinigiy  sulxnu  (or  ailomi^ii  the  following 
.r-  mMm-lii'iOus,  which  are  iDt«ndMl  to  apply  l«  boys'  depan- 

IP  T>i)-  it  i>  not  dc'>iral>le  to  nitcuipt  to  teach  any  apccial 

f  m;  hj;i.l;cTift  in  the  ^I  'l  "  lis  i.f  ihi*  Ilnard. 
TK*;  ;Kc  litstriKlion  in  (Irawin^  commence  with  Staml.ird  I. 
■  J  'x  uinrl  odt  aocurdutg  toagradtiatetl  scheme  laid  down  fur 

:  i'nit  incrcn->eii  attention  bep;iid  lofreelund  drawing  from 
III  il\  >ch»U,  sitid  that  mechanical  drawing  and  modelling 
he  atrodiiced  into  oetiatn  »dtooU. 

i»«Tbtipeater  attention  be  paid  to  the  teaching  of  "ele- 
lauftomcc  "  in  the  •chuoU  of  the  Board. 

5  flat  the  pcrip;ttc(ic  plan  of  tcdching  "oiechanica**  be 
«in4n««iK  district  ur  <listnct*  of  London. 

ittHMtato  an  exi>erimeiit,  arnuigemefits  be  made  for  the 
«*iWitfc»«nt  of  a  cla»^  for  the  elementary  inatraotion  of  boyi 
tOtMeof  (aotta«  applied  to  working  in  wood,  the  altendaDce 
iia|«ilaiiivyaiMt  oot  of  scho-4  hoiin, 

mTkat  the  abowt  rewlationt  be  referred  to  the  School 
Vimpauui  CoanaiMee,  with  inttmetioiis  to  cany  them  into 
w. 

<■  flat  the  Mm  allot  be  paid  to  Mr.  Thomas  Smith,  Prin 
'^Cltikofth*  Sdiool  Manasement  Department,  as  reniu- 
Wk*  fcr  hit  Clin  tcrficcs  in  c  <  iiu'^:ii>n  with  this  Cummittee. 

1  I,  H  Ki  u  s  J  ONE,  Ckairmun 

CSgsed)      \  '\\.  ;  I  -  \rT 

/  \\.  I).  I'KARSON 

"^math  0t  f)r.  Sih  anus  P.   ThoHi/iJii.  Mr.  ft.  TVntmam 

f1'<\\/,  itmti  Mr.  PAii'iff  tlf^i^iiut 
'■  >'J:tit«aii  Ml  Df.  SiKanm  Thompson,  I'rofessor  of  Niuui.il 
I  'l^^Kfphy  at  L.'n*-.  c  r  ■;,  V  College,  UriNlol.  -.umIv  k  Iuic  uii 
^••ijrvni  iKceUng  ot  ii.t  C-sinmiltce  on  'rechiiiuU  Lduciiion, 
^pn;  17,  1883. 

TLompmi  stated  irith  regard  i<>  drawing,  that  in  his 
;  '^'t  iSe  -irawiog  taught  and  paid  f<.r  by  results  ny  the  Science 
■  !  .In  Ivrpariincnt  wa-*  not  of  the  character  which  h-^-  con- 
'"^i  'hin^Vi  Jk-  (atight.    The  siiliject  he  wished  to  see  taught 
hr  liked  to  call  inditttrial  drawing,  by  which  he  meant 
1  HjcL  uf  wood  or  metal  being  ptaccil  l>cfurc  the  children, 
■7  <k««id  eaeoM*  from  it  drawingi  Ahowing  it  in  two  or  three 
■-'ntai  ways,  cactly  in  the  fiishion  in  which  workmen's  draw- 
,y  It  mAe,   Dnwfngi  .made  to  iwale  represented  la  the 

much  more  valwible  than  the 
'**<>|i  ctenied  dnder  tbe  regulationa  of  the  Science  and  Art 
'^•QMM.    Indvetrial  drawing  nich  as  this  may  be  made 
*M*iUe  to  all  kind*  of  work,  catpenir)-,  m;xM>my,  tec 
'^ihcn  described  a  leiwm  im  drawing  givon  in  Paris  on  the 
f^^J  mrchani^iri  o(  tooW.    The  Irt^ooconsitti-d  in  the  m.tster 
• "  liinq  rvju^hly  on  Ihe  l»l«ckboar»l  the  <uitlinc-i  of  certain 
01  mai<:hinc.'y.     lie  had  neirhcr  c  impasses  nor  ruler. 
'^fia«Kai)n  «listinct  meanmg,  ,-ind  evi-ry  single  detail  w.is 
••^-l^!.    The  yxivs  were  (hen  told  to  nnUv  proper  working 
f,<,„,  ,1,,'.,  sketch.    This  kind  of  training  seemed  to 
^t^i^r;  1 .1.-  tt:iri_;.     'I'^ :  l.n       '  :rw  ^  1  " '  i  r.t !"  :i  liiwiii^; 
•••Atiiitrr  iin]x>n«nt  than  to  inm  out  a  highly-hnished  work 
*<•  The  loam  4iiBcttlty  in  intrgdnciiig  nidi  a  syaten  wottid 


be  that  it  would  have  to  be  cieatc<i.  No  instructor  in  technical 
education  h.ad  \  '  \  m  ,  te  it  worth  his  while  lo  evolve  a  sy&lent. 

I'rof.  Thonijii  ju  ■...■.jjgestcd  that  a  section  of  certain  schools 
might  be  devoted  lu  ibc  tcachiug  of  handicrafts.  Some  of  the 
onunaiy  bandkrafu  in  wood  or  metal  would  be  good  anbjecta 
to  commence  with.  It  would  be  bctler  to  try  the  cxpcrimem 
in  one  small  sdiool  unless  the  Btnrd  are  prepaied  to  go  to  » 
vny  great  expense. 

He  considered  that  a  good  deal  might  be  done  in  training  tbe 
hand  and  the  eye  by  the  introduction  of  day  modelling.  As 
illustrating  the  value  of  modelling  in  clay,  he  stated  thai  in 
Paris  the  miMteii'  union  for  the  manufiu^ture  of  jewellery  had 
eataUished  a  Hltle  school  for  teaching  the  knowledge  and  prae- 
]  ticeof  art  required  in  m.iking  jewellery.    In  this  school  there 
I  is  modelling  in  day  .ind  wnx,  drawin!^  from  the  cast  and  from 
I  the  flat,  and  also  a  little  actual  model  work.    Various^  works  of 
I  art  are  hung  round  the  room,  and  from  the  cast  the  pupils  model 
I  in  clay,    .\fter  that  there  ba  course  of  moilelling  in  wix.  The 
'  children  are  about  nine  or  ten  ye.nrs  of  age.    Some  bL-gin  ilieir 
I  attendance  here  as  early  as  ei^;lit. 

Cutting  slonc  and  carving  in  wooi  arc  good  subject.s.  Pla»' 
I  Iitiul;  merely  pouring  plaster  into  a  mould,  and  mechanics  is 
i  not  o!  a  very  technical  order.  He  doubie<l  whether  glass- 
I  blowing  wo  dd  Ite  useful.  The  opinion  of  the  ur.i  .n  w.i-. 
I  against  the  increase  in  the  number  of  apprentice^  ( .l.i^^-lslowing 
nri-.  tinght  at  a  ilisadvanlage  in  ICnglaiul,  be  >>ii  c  riie  union 
wiriiM  ii:>t  sanetiof!  ench  master  hnvinj;  ntore  than  ouc  boy. 

"I'luj  sin.'i'.  ;s  ili.ii  n.i^U'  lu:  i.ui^lii  i.i  i^irls  arc  woo<l  carving, 
vciUtm  painting,  ihe  uwkiug  t>t  irtifnirit  flowers,  and  dress- 
making. Engraving  would  be  l\|  :  ii-.ivl-.  A  s'ffat  deal  of 
chaiii-inaking  is  don-*  by  female  latxjur,  but  there  is  not  much  to 
learn  in  it. 

He  knew  of  no  place  where  these  handicrafts  were  carried  oo, 
with  the  eaeeptioQ  of  a  few  orphanages. 

II.  Statement  of  Mr.  H.  Trucman  \Vo.kI,  Secretary  of  the 
Society  of  Arts,  made  before  the  Special  Committee  on 
TediBicd  Education,  Jme  13,  1883. 

Mr.  II.  Trueman  Wood  gave  the  Committee  some  information 
.ibout  the  origin  of  the  City  and  Guilds  Institute  for  the  .\d- 
vancemcnt  of  Technical  1.  i.  i  .iiion,  with  the  foundation  of  which 
he  had  lieen  associated.  I  he  work  which  that  In-'.itute  was 
TiKA  rii.;agcd  upon  the  Committee  would  havir  m  iri-  I'uUy  set 
i>elorc  them  by  Mr.  M.n^/nsis.  He  pivc  a  brii  f  sketch  of  the 
movement  wlmS,  Mni^irL.rm;;  ni  .1  j.i  1 1|  1  .-.il  c..i  establish  a 
Technical  Universiiy  in  Lond  m,  had  rcsulicd  111  the  formation 
of  the  City  Institute,  with  iis  "Central  Institution"  now  in 
course  of  erection  at  South  Kensington,  and  its  Technical 
Schools  in  Finsbury  and  Lambeth.  Me  also  described  ihc 
system  of  Technological  Examinations  which,  originated  by  the 
Society  ol  Art^,  hail  been  t.iken  over   by  the  Institute,  and 

,  develo|)cd  to  its  prescot  condition  by  the  aid  of  a  scheme  of 
)  tyment  on  lesnlts,  similar  to  that  of  tbe  Science  and  Art 

•  Dc|>artment. 

Mr.  Wood,  in  reply  lo  various  questions  put  by  Members  of 
the  Committee,  gave  the  following  additional  information  : — AS 
regards  those  who  attended  the  sciiool  in  Eiusbury,  he  could  DOt 
spcalc  with  in;.  1  imw  I  -dge,  but  he  did  not  think  that  the  larger 
proii^  m;  iti  of  tl,t;ni  were  artisans  ;  he  believed  they  were  chiefly 
clerks  .and  young  people  of  the  usual  science  student  class.  Some 
^  of  them,  he  understood,  were  boys  from  the  Middle-Class 
School  in  Cowper  Street.  He  did  not  know  of  any  school 
wkeee  boys  of  the  artisan  class  of  twdve  or  feurteen  years  of  age 
could  go  and  learn  the  use  of  tools,  and  he  was  not  aware  of  the 
existence  of  any  such  school  in  Endaad.  He  stated  that  he  was 
strongly  of  opinion  that  mediaaicudnwing  shoul<I  be  tau^l  in 
all  elemeotary  schools.  The  indnstrwl  trainto);  given  in  ladus- 
trial  schools  was*  of  oonse,  one  form  of  techniod  education,  bnt 
he  should  seansdy  indnde  this  in  what  shotdd  be  taught  In 
elementary  sdiools.  He  was  of  opinion  that  it  was  not  possible 
to  give  definite  technical  instruction  in  elementary  schools  ;  the 
children  were  too  young,  and,  in  many  cases,  it  could  not  be 
said  which  trade  they  wcmid  follow  in  after  life.  He  did  not 
him-'  ir  -  c  how  more  could  be  <lone  than  was  being  done  in 
IJimiiiii^li.iijj,  where,  he  undcrstooJ,  |>ractical  teaching  in  ele- 
mentarv'  science  was  given  to  the  children.  Such  teaching  as 
this  he  believed  to  lie  most  valuable,  and  the  best  p<issihle 
;>ri.'|).i;.'tl.in  forttu-  -i.-m.  :  i  ll-i'  technical  instruction  which  vs  iiiM 
come  later  on.  Elementary  mechanics  sh^juld  certainly  be  taa^ 
and  should  be  iUustiated  by  suitable  apparatus.   He  ' 
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BgTftfd  that  g^ncr.il  instnictton  in  handicraft  wcmld  be  usefiit, 
teaching  chilrfron  the  of  fooU  wiihoat  reference  to  special 
tmdcs,  anil,  iic  l^licvel.  tr  c  r r  |  r  ri^iient  of  filling  up  a  work- 
»h(»|i  in  one  slIi'mj!  w;l^  one  Ui^i  »a-  wonh  trying,  and  would  not 
be,  in  his  ojiini  in,  very  costly.  He  left,  as  an  open  question, 
whether  such  workshop  should  be  used  in  playtime,  or  during 
tbe 

III.  Statement  of  Mr.  Philip  Magnvif.  H.Sc,  B.A.,  Director 
and  Secretary  of  the  C'iiy  ami  GtiikU  o(  Loodoo  Institute 
for  the  Advancement  cf  Tei;hnical  EdtKMioo,  and  one  of 
the  monbcn  of  tbe  Kojal  Coaausuaa  oa  Tcdnkal  In- 
atrncdoB,  iiud«  befbi«  the  Special  Cowmittee  on  TecfaBtcnl 
Edacation,  July  4,  18S3. 

Mr.  Philip  Ma^pius  ga^x  the  folUm-ing  evidence  : — ■ 

He  statevl  that  there  is  a  doable  object  in  the  establishment 
i>f  the  Central  InsttttttWQ*  DOW  in  COWSC  of  erection  U  South 
Kea^n^ton.  C>n  the  OM  hud,  k  k  iMcBded  to  gm  the  higher 
technicnl  cdnotioo  to  persons  pcepniiag  to  btt^^ome  «'r)£;ineers, 
MtMttlCtCtiiriqK Clietni'^ts  and  manager*  of  industii.M  wurks  and 
Other  peraoa«  enga^txl  in  scientttio  research  in  it*.  ,ir:  licntion  to 
pMttCllbU' trndoc  On  the  other  haml.  it  i*  es^vcLxIly  intended 
M  a  tmiBk^  schtxtl  for  techaknl  tt^dten.  The  l\:ter  function 
of  the  laMitutMMk  is  conaklend  tbe  ntore  nrn'-nani,  becmu^  the 
ex|>vrinKie  of  all  penoM  COWMCIed  «n'  h  tcv^  n teal  edncatioa  has 
iht>«B  that  thei*  H  a  {real  aecd  of  duly  o-a'a6«l  technical  io- 
MiwtoM  la  alt  Mitt  «f  the  kiMil!im.  It  t*  wt  likeir  that 
anaitgrweBia  will  be  aude  hrWokh  ic«dKrt«iil  he  able  to 
CMue  up  to  LoAvkyi  in  (he  'cttntaef  aaMitha  aoi  to  «^taia  le^om 
in  »j»{4itHl  •cie»ce  .wJ  in  the  bc<t  methoJ*  of  terftnlcal teaching. 

A^  the  ^ti-,U  n;>  »h  •  Af.cnvl         "I\xhn:.-il  College, 

l-  iU'il'uix.  he  wi^iicvl  t\>  -xy  cii-i  hj:;viIS  t:  a  t,<i>:e  pt^rtscMi  <^ 
tliriii  .>u-  AiliNjn^      Ihoie  aie  invk-\>!  vi'ji>f>  vl  <u^!<■n•■i 

iiHi  iul  the  Km*!  ui.  IVx^tiujil  V.  ■■•"vV'-" '  ^'^e  ^U-^  vvnun^ 
III  the  v! Avtvioe  .tnd  thv  k-th^r  in  the  cttf.;:-.;:  I  hf  e>r:nii;;  >;u- 
lU-ntx  alo  .»lnK»t  ,M  fivs:  (i>-vt  i«  u>.lL.-:tiil  work,  aivl  vefv  lew  oJ 
thi'in  .«u-  v'c-ki.    *  V  who  .iiuvul  m  -Mr  >!.ivtnne.  ho  iii:^h! 

M\.  tiv'iu-  .ue  ilerk*.  .\  tv*  have  .iiu-«  !%  Iwn  c!\j;  i^l  in  in 
du-Uv.  .uh).  kvliu^  the  w  lul  ol  tcvliiiwd  uistruvliou,  h.we  ^;iven 
Mj»  their  tr«utc  10  di-voto  a  >»  tw.>  tv  v;a>ly  ;  but  the  iire.u 
inwKMritx  are  v\>uth*  whvi  in;on,!  10  r':U'w  iiviu>trti!  p  hs.mj. 
ail^i  aiv  ^naty  iiis"  •»s>  then  >tii,lif^  w  i:h  vh.it  oi';i  v\  I  he  K  :  it 
»<»»»1*»  »»f  »t">l  '  Atti  iiJAiuv  .It  the  t.\vU-~^e  m  the  cvciim^ 

v)A\>e<i  i>  frit,  i't  *bom  I  U  -I'e  .i;'p;vmu-v-.  ,1  imutev'.  it  h  ilt  -.be 
U«nal  Ice,    Oi  the  iU»  iludi-nt*  tlu  .e  ue  at  ;  u^ent  .iNmI  Ux>ui 
attcnd^tKV,  the  ^v^v'^>l  ^x  ^-^^  >-,viu  J  utvK-i  1;-  -.ue^en;  ..ti;.»:K-j 
(KUl  itit>  tn  k-vl'ivi.iiv  Iln:^     1  hv-»e  s:i',iejn>  v-:ue  tK^;u  v:uu'.i- 
lUuUWvW  ana  h»»ihc«  MrtHnJ^   A  tMt  iwix  .-..  1.  .1 

e\|«e*'t«sl  t*>        Jioai  the  Ciwrpet  Siwet  schw^K.  mi 
u^^luw^  Mk4Uiii«  the  CK>i\-K«>>    A«     '  "  ^  'T 

thM  in'l*^*"  tiMhe  l\>lKVf >'     '      ■       '  '  ' 

<«  .a*N.  It  wfcUsvw'JkMe  the  K.v>  lu  t«c  aduiuted 
„h»H.*„i  !u%«  a  g^viJ  kii««k\U'^  irf  AiithaictK  ami  t»f  the  rovh- 
uv«»;»  vM  «»»iV«>*tw%  ;  «.,.  ihvv  be  aJ4e  10  *.>lvc  smipU- 

^,>i>  »;k^i»  i)s»  Hii.iciMJuU  th«<t\v«hlv  the  tirtt  K.  4  oi  I  uelid. 

I,,  u,  «*.  tx.  ilvr  ♦h«her  the  Fin»hMrjr  Technical 

I     _  .  »        be  HM,te  »v«il.tMe  u»  K»jr«  from  elementary 
,      Ml    Mvixii.  »4ul  h»^i«  no  reaw»n  why  boyswoni  the 
t^    ^.i  , « i.l*>      vUuuiviAiv  ^Kh.^'J^.  iK»»c**tng  •  knowleilge  of 

 «iMh«'«»«(ti^  ah^'wU  not  be  adtttlted  into  the 

*    tu  tv'  the  t  hi.iii.iii.  he  Mid  it  WOUld  be  well  for 

4..,.  u  ;».,.  K>>  i.lii.i..u>i<  ix>  h.iM  »e  kiiowle<lgeof  the  piio- 

>Uh<.i.^h  >iuh  knowlc'.^--      not  abwlutety 

U.,.*^xx.  4,  ^-m,  \K  r.v'lex,..|.  of  the  t  .4 1 ege  Jtal«d  that 
*V\  tltti.i.t  »-  >v  <  "  .NH.uiuiue  the  leiuhiiig  olioeBee  as 

...  I  lUMiUsiKM.  .1  'm  ll»  t  iiithl  >lildent«. 

ifu  .4  el  .u  11  of  >tM.I>  uN      lued  ,U  r<mr^ 

I,,.,  Ut.  »„HVi«"*      K'vui.vii.  h.iviiij.  a  t.ui  kn..«le.l,^o  (.1 

,V    i«l  V4*!^.i  A»vl  g.^•u.cllV.   and   ,>n  ..oiU;MnU>nC« 

.1  ih.  iM.Us.  ^»)  l*wt>  et  p!.>^o.il  seuiue.  «uul.l  DC 
.  ...  !.i»M^Ji  .tU'  .'.V.vHiva  .ouises  of  the  Hn4,ury 

^  ^':;u:awii^^^ 


,  tl   »,  .U  I 

«  1  »'>  I  1 
\  <  .\  ^<     I  <  I 

XI,    VI.  v..  .V      -.--M  N  :-.v;e>4KVthAtbc^;«  leivnif: 

il.   U  .  „  I  »  \  ,S  .  .1.  s  ^-JvMvxl  'h'-  t"    ^ '•^ 

il  I  |i.».t..l  m..  V,hv.  ♦»v««*f*rtAi,»»cf    -  «  u  re  they 

MM, III  •  Ou  u.««.4*«>t  tt»M««K»ts«  »  »AllKm»tics  ana 


science,  .imi  that  thev  should  be  drafted  from  tKeie  V^ti 
cleijieiiliry  schools  to  tiie  Finsburjr  Technical  Cr«llqje 

The  subjects  taught  at  the  Fin«bury  Collc^  iit  [fiditil 
science,  including  physio,  rnechintcs,  nu^hcmaiio,  aivl  tKcui- 
istry,  mechanical  and  frcehnnri  ilri^w  itig,  handicrafi  work,  V'rcurh 
or  German,  or  lioth.  In  rhe  w.>fk>hops  the  stmhntv  arc  tj.i^ht 
to  work  in  wood  and  metal  at  the  bench  and  11  the  liiht.  I'ht;, 
learn  n^.t  f.nly  the  use  of  tooU,  l>ut  to  chip,  file,  turn,  jnil  1.1 
con  'niL'.  ^:niplc  ap]>aralus. 

(Mr.  Magnus  here  pat  in  evidence  h»  addrett  at  the  ofiening 
of  the  Finsbuy  College,  as  nveli  as  (be  pn^g^iBflMr  of  in- 
struction.) 

-Apprentices  and  workmen  attetKl  the  evening  vlaix-.  10  learri 
the  more  difficult  opcration>  of  their  trade,  iiv.i  :..ijjun  in  in«ig!it 
into  the  proccises  of  which  they  cannot  alwi\->  u'  aiin  viM>fici«>ry 
explanation  in  the  shop.  It  i«  to  correct  ib«  edcctt  qf  nirtme 
division  of  lalioiir  that  evening  tedinioJ daart  tie  mo^toenW. 

As  regfir<I>i  caqicntry  and  joinery,  the  institute  new  rnlM- 
vouring  U>  ue\  )-,;  scheme  of  evening  instruction  in  connccn'n 
n-ith  the  techQoki|j;ical  examinations,  which  will  j;iinbafcij  Imi 
to  the  establishment  «f  evcainc  claiiica  in  thk  talgec:  in  tewnl 
provincial  towns. 

Having  been  asked  how  the  School  Boaid  aMCkt  ^''1  <"  i''' 
devdofMnent  of  technical  edticaiion,  Mr.  Matmii  tat  I  tha-  rhr 
Boaid  Dsifht  aid  in  various  ways. 

laslnctiiNi  eouM  be  givn  hi  the  demeniaiy  «<houl^  w 
1M^^^"^t  dranriiif.   Better  instmcdoa  vaAH  alK»  br  g«ven  in 
licdiaod  dnwing,  of  the  defects  of  whki  the  insiitntt  i  n 
aniners  in  tedmology  generally  complain.   In  a  tar|e  nnmher 
i>f  schools  workshops  might  with  adnnlagr  be  e^iafilivhed,  in 
which  a  certain  nnm>>er  of  the  more  advanocd  boy  mt^Hl  ha*e 
the  opponunity  of  gaining  in»!nicdoB  in  the  use  of  itwlif  in  iIm 
same  manner  as  is  done  in  the  primaTT  kJkx^  in  FiaDOe  uoilo 
the  new  .Vet,    It  woidd  be  a  great  advantage  lo  the  hn)-s  m 
leaving  elcnient.Tty  sch'Kils,  be  their  occupation  what  il  nuv,  !•> 
have  Ac-quire<l  the  l.ieiliiy  of  using  their  hands,  inil  to  have 
^.uneti  a  knowl«lge  i>f  the  properties  of  ditVercnt  kifn<»  ftf  ww^l, 
a>  wrll  aN  ot  iron  anii  irihcr  mn.iU,  which  coiilJ  only  t'e  ubtimrf 
liy  workiii);  these  sii'»',niees  shemselves.    By  the  e*tiblrih«at 
of  workshops  in  s^h.m!-,  ■.he  l»o>s,  when  apprcntue-l,  H  '.M 
aiivanvx-  tni..{e  <jiiickiy  in  their  career,  and  realitv  wouKi  ht  ii^ef 
to  their  setcntihc  instruction  as  well  as  to  the:r     ■iiti-.  in  me- 
ehanical  ilrawmg.    lie  considered  the  ^reat  waiii  --ji  ihi»cx-unui 
so  be  hijjher  elementary  or  ititernir.  linte  school*  of  a  ttehtiKal 
*,h.iDicter.    .\s  reg.irds  the  scheme  of  education  to  U-  nixcn  m 
N-icb  s<.h^>oU,  he  referred  to  his  address  on     Te  'meal  ln»tri;.- 
lion  in  I  lemeniftn'  nnd  Interme<liate  Schools,  delnerol 
the  S^x  icty  of  Alt'  .  I  le  thought  that  ■scholars  who  disiing«is>r'd 
themselves  at  the  ordinary  elementary  schoih  shfjuli)  l*c  yni  ' ' 
ttvhnioal  schools  of  this  description  in  preference  to  such  sLhi»-i> 
.\s  the  City  of  Ixmdon  Schoid  or  King  s  College  School.  Heir, 
in  I'tigland,  c«lucation  is  too  distinctly  and  exclusively  liim.i 
We  want  M  fioot^  in  wJrUi  practical  !>cience,  maiheroatios,  l 
iiio<lem  I  itii;ii  ii;es  I  ill  l  e  the  chief  instruments  of  nluc^'  •• 
It  has  lieen  the  object  of  the  City  and  GuiliU  of  lx>ndi<fi  In-  ' 
lute  partly  to  supply  the  deficiency  by  supplementing  the  ext-imt 
educational  macniner)-.     The  Central   Institution  »t  >'^"J 
Kensington  will,  doubtless,  exert  considerable  influence  00  Ui 
schools  leading  up  to  it.    It  will  show  that  there  is  a  sch<>-l  i< 
the  same  grade  as  the  ancient  Uolvmities,  giving  a  orafKi 
scicotifie  tiaining  instead  of  a  liteiatj  or  theoretical  education. 
The  sdected  boys  from  primaiy  adiools  ahovld  be  M  up  1^1-^ 
Technical  Unlveisily  or  CooMd  lottittiUoii  lather  thaoto  the 
existing  UuTCiiities.  wbei«  they  ai«  too  oUctt  dnfted  tato 
yiofeariioinai  careers  which  are  alnady  twua'OwdBil- 

la  answer  to  an  inquiry  as  to  the  vtev  Mr.  Magnui  held 
ncards  the  valne  of  the  stndjr  of  EagjHab  UtemMR  u>  x^  '-^- 
Mr.  Magnus  stated  that  he  attached  the  higheit  iffl|ii>mi>c^  ii> 
the  study  of  Knglisli  liteiatitre  in  higher  elementary  iih***  *» 
developir»g  the  imagination  and  giving  pupib  ■  *****  **' 
reading. 

Besides  mechanical  nnd  freehand  drawing.  pupil>  basing  ■ 
taste  for  art  should  !«  taught  m<j<!elling,  the  Stady  of  which  n 
not  sufficiently  ilevelopcd  in  this  country. 

lie  considereil  thai  geometry  should  be  taught  yry^^'j 
withopt  Kucli  i  ;  w  hiUt  Euclid  is  very  valuable  to  thai*  whwW» 
to  Ihciiu  th  >i  High  mathematicians,  he  thought  that  veij  w* 
of  ihi  -e  «U  '  U  wn  the  clcmcnu  of  Euclid  derive  any  pficttcJi 
beneiit  fioM,  (he  study.  Abroad*  (conctiy  is  gCMially  ts«gti» 
without  Luclid. 
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Jlti^pMbthelcchiHilagloa]  extniaatiom,  Mr.  Hurau  uid 
iKlbiir]«afsa{0  llie  famtBle  taok  over  thcte  eumumttoitt 
fciB  Ik  Societj  of  Arti,  which  bud  previoosly  coadncteil 
(ken  wAr  tOOMWhai  4ilibrcnt  condicions.  Tlie  candi'latcs 
tttr  iwjwwed  veiV  Mnch  during  these  four  yeaiN,  especially 
:lw  in  medMolcu  tndca.  At  me  lime  of  the  traasfcr  of  the 
jaauidMw,  Iheaimfacr  of  candidates  w»«  212,  whereas  ihU 
iw.  iSSj.  the  munbet  of  autdidate«  .mounted  to  2397. 

Tbf  Costndl  of  the  Institute  arc  very  desirous  that  scholar- 
ifc^^  .)iiiiild  be  €3tAUlii!.c'!  Ill  crinntction  with  the  1  insVuuy 
i.'llc;-  ic>i  Diher  Mmilai  itJiUKil  Colleges  throu^^lujut.  the 
u-^ri.iB,  to  enable  promiMog  pupih  to  carry  on  ihi  ii  c  location 

;!>:  Central  Institution.  If  children  could  be  taut^li!  efficient 
--i  baatics  an  !  i-Uiiu  ntarj- icience  to  bf  transfrjrr -il  I'l.im  the 
•v.-i  KhooU  1(1  ;ho  J-mibury  ColU-^e,  or  to  wimc  other  Icdioi- 
.-;<Jii»l,  thoace  to  the  C<)i?fal  Institution,  he  oaondned 
ic  l>ilJei  ot  technical  education  would  !>..•  i»-imp!ete. 

He  di</ught  that  the  ftuard  mi^ht  furtlu  r  .li.l  in  avsixting 
twfcnjyJ  ^l(lcation  by  the  loan  of  roum^  for  the  formation  of 
."TWBjcb-sc^,  it  bfiu^  alvva)">  uniiurstuo- 1  that,  in  onler  that 

imtractjon  should  bie  of  any  um;,  it  must  be  of  a  practical 
iinctfT,  And  that  the  classes  shiMllI  be  well  Atmiilied  with  «U 
wffittiy  modcte,  apparatos,  &c. 


UKiVEHSITY  AND  EDUCATIONAL 

INTELLIGENCE 

Mc.  Tii.^MAS  PuRDir.  Ph.D.,  B.Sc,  Associate  of  the  Royal 
vi^«J  of  Mines,  has  been  appoints  1  IV.  |,  isor  of  Chemistry  in 
'a  LniveiMtr  of  Su  Aadrew»,  vacant  by  the  rclirciucnl  of  Dr. 
iMIk. 


SOCIETIES  AND  ACADEMIES 
London 

Uaataa  Socieigr,  D«c«cpbef  4,  i884.^WiUiam  Carruthel^;, 
rfL&.  Vieehciidtttt  in  the  chair.— The  IbDoMing  were 
ddttd  rdtwn  or  dw  Saddf  ^The  Hmu  F.  S.  DoImmi. 
V.  A  Hvwdl.  C«o,  W.  OUUwU,  J>r.  O.  W.  Ftoker.  M.  C. 

T.  1  Sjnaon4s,  W.  A.  Talbot,  and  J.  H.  Tompmo.— 
Ir  W.  T.TUieltoitlSperediibitedi— (1)  Examples  ofleavesor 
i^nii  pu>ntfi'i<Uimt  Nader  diUbeni  modes  of  cnliivatioD, 
'V  chugcs  tlitu  induced  OS  tegardii  size  and  general  facics  heing 
•'■.^  ranarkable,  so  much  so  that  they  might  be  deemed  widely 
T-aie  genera.  The  small  leaves  were  from  a  plant  raised 
»WB  vwti  c  ll'cii-d  in  Chili  by  Mr.  J.  Hall,  F.R.S.,  and  sent 
in  /Sfij,  :\nd  grown  in  a  i)ot  half  submerged  in  the 
•TN/i*!  'irilv.  ITic  enormously  laryi-  Ic;ii"  :m.l  sjilkc  ncn- 
i**"'/!  jilatii  lai^d  from  .■■ceds,  ripeni.il  at  Kuw,  .m  l  -.iivsn  in 
TUf  "B^l-  When  strong  enough  the  plant  was  I'lantt-.i  iti 
'"<ii(if  muddy  soil,  kept  saturated  by  means  of  a  pijM.-  runniug 
^111  thf  be<l  to  the  Nympkxfa  i:ink.  (2)  A  special  and  peculiar 
^■(rnmcot  called  a  '*  I  j!dsiii-.ti-rion,"  fpim  Crete,  it  being  a 
>cl(rfd«nhle  r.^ki'  «it!i  katlit  trt  thongs  instead  of  teeth,  and 
in  the  coUoctiiig  of  gum  Lalxlanum,  a  drug  now  drojipcd 
•r  uf  miwiirn  ;.hannacy.  The  instrument  in  question  wa^ 
"^fH  f(it  the  Kcw  Museum  by  Mr.  S;)ndwilh.  !f.M.  Cf>ns\il 
1  Cffic.  (3)  A  collection  of  marine  Alga;  from  Wc-t  Austrth  i, 
^?if  ?  1  thl'?  cotsntry  by  I.ady  Kr*>umc. — A  ii.ipnr  was  read 
T'^^  1  lirii  i>  I  );iy"  un  tlio  rclntion.vhip  of  Tn  li.in  and  African 
"-iwiiei  tt«h- fauna.  In  thi>  c  mmunication  the  author 
fu  Certain  papers  of  tii-,  n-.td  befcre  the  Society  on  previous 
but  he  more  particularly  deals  with  the  differences  shown 
"»r*ii  his  own  statements  (herein  and  those  subsequently  given 
/  !'r  Ciiiather  in  his  "  introduction  to  the  Study  of  FiJies." 
■»  L>ay  u  indincfi  to heUeve  that  in  the  con.sidcration  of  Indian 
^  ■Iwribution  OnTf  <<em»  a  l  ossibility  that  certain  marine 
'-'.fill  erat.  \  Jm  Acanthopterygian  Za/w,  (he  Siluroid 
~-  -7  Anaiae>  and  Olheia  have  been  included  among  the  fresh- 
••■i-T  ^Bsa  by  Dr.  GihMher,  whereas  fresh-water  genera,  such 
'  ^f^^iu,  several  genet*  of  the  Gubie*,  SU^yAum,  Gobius, 
-'^"i.icz.,  hare  been  omitted  from  the  fiveth'inter  feuna  of 
^  by  Dr.  Guntber.  Thu*  Dr.  Dav  attempts  to  show  that 
^  *Mj  be  less  aftaitjr  between  die  Afncaa  aad  Induui 
""(^  »brasfiiiedi-«iMerfiibes  are  coiieenied»  than  there  U 
'-r«tT3  hit  peetikled  lodian  n^^on  aad  that  of  the  Malay 
*iki|ic|igo.  He  adds  that  of  87  genera  fonad  in  India,  Ceylon, 
■^hvouh.  14  extend  to  Afika»  44  to  the  Mafaiy  Archipclafio, 
*"Bt»oet  of  369  species  eoly  4  extend  10  Aftica  and     to  the 


Malay  Archipelago.— On  the  growtb  of  tiaes  and  protophuBiic 
cootiattitjr,  was  a  paper  bjr  Mr.  A.  Tylor,  givfaig  hie  eapoiments 
ui  the  curvature  assiimed  by  branches,  ninicularly  these  of  the 
horse-chestnut.  lie  pointed  «wU  that  ne  temiaal  bud  is  con- 
stantly directed  upward,  but  is  stnighteQed  out  at  a  later  stage 
of  growth.  Further,  he  found  that  terminal  buds,  whendirccted 
by  being  tie<l  against  a  tree-tnmk  or  plank,  invartabty  turned 
away  ftwn  ti;-.-  it  ruction  irrespective  of  the  incidence  of  light. 
When  the  gio\s  mg  points  of  neighbouring  branches  were  turned 
directly  towards  each  other,  tbi  y  nnitiially  iumc<l  aside  or  one 
sto]>|M:d  growth.  Some  co-oniinatitii;  sy»tem  was  neccss.ary  to 
enable  the  parts  to  .net  in  concert,  and  he  aitn!:u:L>  this  to  a 
continuity  of  the  threads  of  protoplasm.  —  A  [uiju  r  sv.is  r<  ntl  <m 
//e/^fl':/'i  /.:':n  granJis,  a  fossil  t'.Oi  fr.  mi  ihc  \  ]ty  J  iiiic^  \V. 
Davis.  i  hc  acihor  •Inscribes  the  speciaiuitj-.  . if  this  fi.inu,  iin^l 
remarks  th.it  ihL-  ^;L-nii-.  h.nl  hieen  instituted  hy  Sir  I'inlip  I\j;t.-n.>n 
for  certain  tuitns  closely  r<;latcd  to  i.cpidotu.s,  but  difiijring  in 
their  dentition  and  scaly  arm.iture.  The  //.  ^andis  has  interest, 
among  other  thin£;s,  in  the  attachment  of  th<?  dorsal  and  anal 
fins  «i;!i  Ok-  -it-.l-^  of  \vfil-<Ievi.-li.jn:il  iiitcnipinrms  bone-,  in  the 
peculiar  arrangement  of  the  articular  apparatus  of  the  pectoral 
mut  aad  ia  the  heterocercal  fbna  of  the  tail. 

Chemical  Society,  December  18,   1884. — Dr.  Rnsselt, 

F°.R..S.,  in  the  chair. — The  following  gentlemen  were  elected 
Fellows  :— W.  V.  Avhe,  Sir  B.  V.  S.  Rrodie,  Bart.  J.  F. 
Ballard,  W.  Bri^?g,,  .M.  T.  Buchanan.  W.  G.  Brown,  H.  M. 
Chapman,  \V.  H.  Eley,  J.  Frost,  T.  P.  Hall,  M.  J.  Ho<lges, 
H.  Jackson,  F.  Johnson,  f,  I).  Johnstone,  G.  F.  Kendall,  C. 
\V  i  ,,w.  I".  M.  Mercer,  V.  C.  fV.rt.r,  V.  K.  !  ,  rei,  A.  Rickard, 
K.  li.  li.  Soinhii,  K.  H.  SitL'k-,  II.  .suiitli,  E.  G.  Smith,  G. 
Thorn,  \\.  Tat,-,  I".  C.  I  liomas.  T.  Wilt  .n,  J.  H.  Worrall,  \V, 
C.  Wise,  \V,  II.  Wo.kI. —  The  following  pajicr  was  read: — 
Ciiemico-ph) -idogic.il  investigations  on  the  cevli  li-i '>d  livei 
an  1  its  ideir.ii)  .is  a  true  pancrea.s,  by  A.  B.  f  inlhth'-.  The 
author  c.:.ulil  not  lictoct  .my  bile  acids  or  glyt:oj;L-n  in  thisurgan, 
but  a  ferment  obtained  from  it  by  glycerine  r.mvrrte  l  starch 
paste  into  sugar,  and  formed  from  fibrin,  obt.iineii  ftoiti  the  mus- 
cular fibres  of  a  young  moii'«',  IcHcin  and  tyro^n,  llie  latter  fxjdy 
giving,  willi  a  ncu'r.".!  soUuion  of  incrcurie  iiiir.ite,  a  ri-:l  ]>rc- 
cipitate.  It  w,is  announcL'l  that  at  the  next  niertit^,  Januar)' 
15,  I'lof.  'l  !if>r(ic  would  le.i  l  a  paper  on  tl:c  ;itoujic  weight  of 
tilaoium,  and  that  Dr.  FrankIat^d  would  give  a  lecture  in 
February  on  dieraical  ehaBgea  prodaoed  by  mkro<OEg»BisB». 

Royal  Microscopical  Society,  December  10,  1SS4. — Rev. 
Dr.  D.allingcr,  F. R.S.,  President,  in  the  chair.— Mr.  Crisp  cx- 
hil  iied  Dr.  Cox's  radial  niieioscnpe,  a  simplified  form  of  Mr. 
Wenham's  stand. — Mr.  1.  .NIayall,  jtin.,  exhibited  a  new  stage 
which  he  b.i  l  rlevi-cl,  in  \vhiLli  the  ihin  upper  |  I.ite  w.»s  afxi- 
lished  and  .i  Ir-uiu-  to  liold  the  -liijc  subslitulc<l,  wluLh  is  net 
h.ible  to  lUsnii  .  — Mr.  ('ri,p  also  exhibited  Ward's  eye-shade, 
li.iu-eh's  .tihipter  for  a  sj-ot  leii-,  and  Kain's  mechanical  finger. 
—  Mr.  Kos-eler"s  pap<  r  on  the  ^inatA  of  the  lar.  i  of  CorrfAni 
ptumuentLi  .inU  Us  uses,  and  one  '>f  Mr.  G.  F.  1  losv.  h-^wcll,  on 
variations  in  the  devehiimient  of  a  Saccharom>i  es,  wi  re  rcail 
and  dLscus.sed. — A  eomiiiunication  was  read  from  1 'r.  i.  o';,  the 
I're^idenlof  the  .\meriean  .Society  of  Mii  r  -^mia-is,  .-viiressirig 
-.cepticism  fi'  to  the  powlbility  of  making;  M/.jti ms  of  di.itom-  %o 
thin  as  t)io>e  tLumed  by  Dr.  I'  lo^el,  as  reeeiilly  published  ill  the 
Society's  J'ramactiomt. — Mr.   Parsons  exhibiietl  the  hydroi<l 
form  of  LnHHOccdium  Smottbii,  the  fresh-water  Medusa  which 
he  had  found  in  April  last  at  the  Botanic  Gardens,  Kc!!<>?  ''- 
Fark. — Dr.  Zcngcr's  method  of  mounting  diatoms  so  as  to  I  <  >« 
both  sides  was  explained,  and  some  mounts  cxhibitcil. — Mr. 
Cheshire  gave  a  riiMm/  oi  his  paper  on  some  new  point-  in  the 
anatomy  of  the  l>cc.    ft  has  ioiig  been  known  that  the  queen 
faee^  in  common  with  many  insects,  stares  the  s()crmato7oa  she 
receives  from  the  male  m  a  smaU  sac,  which  is  called  tie 
Kpermatheca.    A  long  chain  of  evidence  has  also  satisfied  cntt- 
mologists  that  in  some  way  these  spermatozoa  are  transfenvl  lo 
those  eggs  which  are  to  be  converted  into  undeveloped  fettHllet 
known  as  workers,  but  the  manner  of  this  fertilisation  has  not 
hitherto  been  demonstrated.     liy  carefully  dissecting  out  a 
snermatheca  with  its  attachment  to  the  oviduct  unbroken,  and 
Men  by'needle*knive>  cutting  through  the  trachea  which  incloses 
it  eonpktely,  thespermatbeca  and  lU  valve  may  be  isolated,  it 
is  then  seen  to  he  accompanied  by  a  long  double  gland  having 
a  centrally'plaoed  dnet,  provided  with  a  sphincter  miMcle  near 
iu  junction  with  die  apotwe  of  the  spermathrea.  The  ip«^ 
theea  itaelf  carries  a  sphincter  aad  three  moaclesi  two  to 
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:u  S^f*fn  (new  to  Britain).- 


•'.•IS 


.:ere=r: 


ii.  accety.  1..-.    .  ::!;!«._-„--•.  3L 
-  "^i^  Ji  he  amr.  — rt'.".  I.  K  I  rrniL. 

—r-'J-T-.  nni  i.rp.  'T-  *  ?r''iir.  W  K. 
•    ••.         ti"  v"  :se  Si  ocrr.  —  The  i.ili.«»  ni{  :iu:i!=» 
—  T.  :he  redncuoa  'if  'iSDniaanirj  ata:&^  iir  -iuiir 
n    .:>s:rvauons  to  rhe  ej'ir-Tienis  :i    i  rung-  i^,i.a^  r* 
luijus  Hann.  fl'in.Meni.k.Mji.S:c    Tut  zzii  x 
oirned  oai  an  invc;^;:ir;i;c  ■sr  ■  ^le  riaxan?  rr  tjtt  j.i:ijn!  a*- 
tncii-  c4  Aa-im.  i^>X  a  i  ct;     »        ta.Li-rvrciTr(  i;  ir:iua 
rbe  nionthly  and  annual  T.fv.-  ■x  il  Jl-  ^ixr.-ssarw.  hu.os* 
frotn  tb*  iii>tncis  m  qac-.c;i.a  ;  iriu;  .ic  ji.  =-ru  r  m 
iSito.  and  in  >oine  place*  to  tM4.  tjisbi  i.r  "-::-rT 

yc*rs  pcno»f  1S51  to  iSSo.    la  It.  Hjan  :<-fcrie> 

ibe  nifihi'il*  he  aii'ipte-1  to  r>~:~oj  ■"•<r~T."i:cs  c  sini'i.'ta  sia- 
tian$  :i>T  short  periods  to  the  c: Lt-r-*  :<  i:c^«r  7«nods. — 
The  diversity  of  scales  for  n-j^.<er.z^  ih*  hrce  oi  wtod,  by 
Charier  Hanjing.  F.R.>lei.Soc.    The  ob  ec  of  this  paper  w  to 
OkU  attention  to  the  confbsioo  that  exi>t«  in  the  S}'stems  in  nse 
br  vanous  countries  for  registering  wind-force,  whether  instru- 
ncniaJly  or  oiherwiM^,  and  to  show  the  need  of  action  fur  iin- 
proTetncnl. — Report  on  the  phenological  oliscrvatiotis  for  the 
vear  1SS4.  by  the  Rev.  T.  A.  I'rcston,  M.A..  F  R.Met.Soc 
"iTjc  salient  features  of  the  weather  durinj;  the  period  rmhriced 
in  this  rep'rt.  vit.  October  1SS3  to  September  1SS4.  »ere:  the 
n»ild  winter,  the  c-ild  April,  the  hM  A::jrist.  an-  "-^  J'-aC 
period  of  drvught.  which  at  the  end  ^-4  Scjveir.^>er  Vfar  i.-'  Sc 
seritHislT  felt.    The  general  effects  on  rej:e:ari.->n  havr  heei : 
the  prolongcl  existence  of  many  of  the  aL-:i:inn  ■srvcirv 
great  loss  of  wall-fruit,  the  failure  of  bosh  fruits,  :hr  plcntifu: 
supply  of  strawberries  as  long  as  they  U^tcd,  bu;  tlic  :imi  was 
short  :  the  gno.1  hay  harvest,  although  it  was  light  in  qu«n:i-i  : 
the  good  com  crwp,  the  nnuiually  plentiful  potato  crop,  and  ihc 
grciii  abundance  oi  wild  fruits. 

Kl'iNBfRUH 

Royal  SotiOly.  PiivhiNt  15.  |SS|.— Mr.  Robert  Gray. 
Vict-l'ic.M.kiji,  III  rJu-  -•Vmi.     Mi   S-i"*:  t*!  the  6r«<  part  of  • 


r^ritm  iiirinm,  C<"-r/'tf»« 
•  '■jji  Xorvn^a,  and  /•..• 

_^posed  rocks.  m,vK  riayv  *c.  «,  that 

T  W'oov^Tical  rc-potw.  Doting  the  cruiie  of 
•Se  r,,^'m,r^^  he  .aid,  th.re  .a.  >*ait«d  ,  bn:r  colS  3 
x.in,c  deposits,  whose  strrctuie  .v=IJ  not  he  icTiratrW  ^«n. 
^xedwiihout  making  tran-raren:  ,<v-i.^.  On  wamnt  -  f -h,., 

-  TJl  -  .  ~1  therefore  necessary  to  h>1  a  mo.le  of  retrferinr  thm 

_  1  ^ !  After  many  exprri,«n„  an-)  mneh  I,)..*" 

woo-i  J«  found  of  great  vcnrice  to  mineraloKi,!*.  gpn\.vh^j. 

^hers  in  the  investigatinn  of  i..ft  r.        j,  c..n.,..^ 
•ie  :n:rr-luciion  of  a  foreign  >ul».tance  to  ctitKwt  th-  crains 
■■*?r  "^"'"'■'^  '^^  material  cap^"  le  of  'nt*-  c-a?  w.. 

The  sulKt.mce  used  for  this  pcrp-we  was  a  ^ui  an  of 
err.  r-*il  in  ether,  the  ether  being  evaf>or>:<,l  after  the  ma 
r'^j'^  soakcfl  in  the  prepan:wc,  and  the  resi  W 
=«rf-...y  dne<l.  Mr.  I'earrey  minutelr  d«-cT;Sfd  ihr  varioas 
T>-'c?s*<<  to  he  followetl.  and  cxhibitoi  sTr^i.-.-ms  I'lattrativc  .>f 
■2>t  rcsLti  obtained.  Mr.  Iloyle  sp..ke  o;'  the  tjeor^-itv  of  harine 
«:  lal  owe  examined  by  the  pnlan«f-7e.  airi  Wri  testimnny 
-:  --o*  t--ie  of  the  mctlio.!  of  doing  :>u^  w?..ch  •a^.  lur  1..  Mr 
f  rx-rey  *  patience  and  perseverance.— A  n  -.e  00  the  tffee.linc 
:r  -z*  Marsh  Tit  {Patut (>alu<tni.  H  in  ."^tirlinsr-hut  donng  the 
:r>j<!it  year  (iSS^y,  with  exhibition  of  bc«  and  eg>;..  was  read 
n»  y.-.  WiUmn  Kvans.  F.R.S.E.— «»n  abc -rmal  dentin.*  m  1 
^t.J»ttr  Jin^o),  specimen  exhib  ited,  br  .\.i>dre«  UiUm. 
L-C  .;..— Mr.  \.  Gray  exhibited,  wi-.h  retcirks  •  li%e  speaineik 


.3  T.-ir  J  ■  T^ric 
■>  "  wa-  -sni.  a,i 

el  a  'Jici:!.  ^: 


~r-aTii 


-f    !he  Water  Spider  (/l>Tiv.'«rt'j 
Marshes 

I>lBtI\- 

Royal  Society.  Vov.  17.  |SS4.— <«tj-a  '  P».t^  and 
Expinment.il  s>citnce.  — IW.  J.  Lmer^.n  Rfi-i  S  F.R.S..  in 
the  ch.iir.— .After  an  intro-fuctoty  *Mres.s  \\  :ue.  dunman  tW 
following  communications  were  reai!  : — N.<e^  c  ;i>e  I'^pcct  ..f 
the  planet  .Mars  in  1SS4,  by  Chto  B-i*.;  Lcker.  I  fc-li  .  iububobi 
cateil  by  the  Earl  of  Rl>v<.  F.R.>.  The  r.r.-ev  are  accw>-.twrie>l 
by  thirteen  drawin^-s  of  the  p  -iei.  rer  rt^«..r.:;nf  -h--  I  .iJawint 
longitudes  of  .M.W  central  aeniian  : — xi't^.  Mard)  a^t.  <i) 


H'-o.  ij*  aS  "3  iMarch  iji.  ,4   p>  X>  \Marti.  53..  t;)  73  x> 

.0-   13;  S  -Xtifch    IC  .  .»!    \    .St    107  4 

57->  '4  'A;r-J  I  .  .10   ^^^  7.  ,iti  jo3".2 
>:7      Ar.ri:  u  ,15.  317  -4  iFe^TJuy  i* 
-  c— =  .!.--■»  »  :h  .>c.-jrairji"*  chAns  tber  sdmu  of  ibc 
.rctrj.-c  .c  -J^e  '  ;  --.r^  sp«s, . — '.•^ai-rtu  Sjnu*. 


(March  17^ 
'AprJ 


pa|.iv-i  i>u  ihc  'Itssnv  IN-  :hii-v     .V     '    f  iVf 

XlK*rt<l        !\'.|  .'C.  .«  II   «,«»•».«  ...I 

.»u    .-.v     w.«   -.S  .    »N-«   <.    ••s.f  SI 

-   .....1  ....      ■»  .•  V.tvfc  V 


•       *  »  • 


...  V 


V      .V ...         S     «  .\  •  ^ 


•v 

•  -v. 
»/..•• 

s  »•».. 


>:nnx  X  tt  i  .:.  -<«- ltei;«.-j.  >yr.i»  M a.*.  Srrtis  .Majcr. 
an.,  a  m-Tt  .c   y.^■^.ril  .r  hi.^a;  X.-nk  ■   Lariis  Niliacus. 
Niins.  Al.-^  oin*  >.TiBifc  .V>.-i,r.j^ :  ca  the   *iik-m>jj:t  traces  •  4 
these  Cf.TH.l»  :   Gefi.ia.  Iti  js.  };v-j.«rie*,  liajj^r^.  i'ycio{>oin. 
rhj>.'n.  i  r  .r.-trr*.    Mr  ««s  N  -k.  t  :  -.  4  -how  when  the  ii>»tk 
inp  in  i.  r^iTjic   10    bj  <c  :>.<-   di^-mi.!  He.    ibe   sj.  ni 
directi.-n  of  I>eticaIionis  ke^ b-.:  w.^en  iher  lie-  nev  tf..- 
preci-ding  limb  the  rf-np  d;re.=  ..o  of  1  hnuiamita  pteraii-  . 
iviisi.lci.tl>Iy  that  the  angular  Ouf>e  .-f  ibe  two  Sinus  <Otiaii. 
ami  .Mjivaritifer  may  Ije  cni;reK  i-.trrickn.  e^i.  and  onlv  the  on*- 
the  .'thci  tlin-vtion  percetred  and  xvcribcU  to  tSem.  lo^v- 
\."        i»  Mvn  internipted  on  .NV-s.  i  an.i  4.  ^.  a*  to  ir^rmtae 
•»  I   v.»*  »mr  »>o  .S.hmpanrlli  s  chart  of  iSSa  ;  and  "StX-ii  is  teen 
,•. .    »  .     \vv  13 -which  makes  it  pT.sha\.'.e  'ha*,  a  trace  >ii 
v»  .  .■  X  ■.  sijrnv.nAiion  of  lines  wx*  j<rcc;v»-l  at  Bin  Ca.^Je 
V  f.c  Ixtxveen  .Vos.  7  ai>d  S,  8>  ru*  Mioor  liecatn. 
v.».  *.-sl  >\n\s  Major  brcanic-  v-.^S.e  ;  this.  a»  ii  ^ut 
c  t-  anel  »  rotation,  is  proUatJv  dae  to  chmgr- 
Alcyomus  .Sinvis  appr.<re>)  mach  darket 
Sketch  No.  3;.  ^  time  ..( 

• 

vs  :he  Miite  (^riwl  mar  explun  tbt•.— 
'*  s  -.v  .n  rnf  from  Grrnuui  «Ivcr  .iJIo)-!  at  Kig* 
.     N            »•  \  R.  Haslxm  :  coii.municated  hy  C  K 

.    V  .V  s%  .if  ln.v,a  comp.->si..u,n  ^.^^  heated  In 

....  *  ,  • .  I..VV...  tn.!  wTighing*  taken  at  inter»-al»  uf  .jor  h...N.r 
•s  .r  .vvH:  mas  found  to  tAke  jd*oe  m  the  ftn 

v^..  «.       i.>^w.«  cr«»fe«  «  the  alio,-,  that  wcrr-  J^», 
N  ..  .hs  .- «s  .-.«es  that  nickel  has  the  effect  ».f  « 

'^^  •  ■     "  V  V-r'*^-"?^^*  an.-vh.gj  iK^twrr 

^ifc         v..-*.      rr.-i.  »t.  F.  r  iijigprmJ,!^  F.  R. S      |i  «j 


.  - 

.   •  .>*o  or  i.SSi. 


s-.;.Tied  difficnh  but  (airlr  C'^vJ.  4.tc»  D.K 
^.xatCe  of  oettain  idenithcatjocL    .\  cximparivjn 

explain 
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iiMityl  out  rhat  the  Annl-i^y,  a-i  iiMi.illy  drawn  between  heat 
ad  eiectru-hy,  Mmtly,  l<>  iiUen  temperature  to  potenu^l  and 
ilHKUy  of        !'•  t|uxntity  uf  t-loclricily,  !■>  not  ll)£  (nicmulogy, 
iufmach  u  (he  protluct  of  leinpcFStare  and  (|uantity  of  heat  is 
vr  si  ihe  n«tu(c  of  energy,  and  thai  the  true  analogue  of  qnan* 
n  -/  rlrctricity     c^uaniity  of  entropy.    In  this  case  a  non- 
Muctoi  of  elect riciiy  is  a  non-conductor  of  entropy,  i.e.  a 
Lii-cacHiuctor  of  heat.    As  the  quaoiity  of  electcidty  it  the 
---at  «l  all  pam  of  a  cimiiti  and  aa  it  r«qttir«s  a  perfect  heat* 
viae  to  trajMfer  cnttopjr  from  one  temptrature  to  another  an* 
I'oat^Md,  coiMlucton  niu«t  be  of  the  tutore  of  perfect  heat* 
lyien.    It  mw  ferlher  poioied  out  that  a  moleciiiar  ttmctare 
f  dher  dBHltr  to  tliat  of  agaa  couM  be  aMoioed,  tha  laMioDS 
I  wMBe  nolecalet  adi^  be  polarhed  in  such  a  wajr  \if  differ- 
rmti  tenpetatore  tSat,  ahhoa^  no  heat  was  eoDdueted,  it 
•mU  be  thTwVR  into  a  «tate  of  stre»»  which  woaM  explain 
ciatTMiatic  phenoniena.   It  was  explained  that  this  was  a  step 
that  made  by  Maxwell  in  his    Eleetriisity  and  Ma^- 
*-rSm,"  where  he  avoids  any  hy[iothesi«  as  to  how  electric 

■  Ijcenicnt  pro.Uices  mechanical  stress.    The  author  stated, 

•  -ver,  that  the  iiliiect      tlii-*  coiumuniciition  was  not  to  bring 

thi'  douhlfiil  hypolho*ii»,  but,  by  drawing;  attention  to 
!.:,  iiialogy  between  heal  and  electricity,  t<>  prevent  the  danger 
i' rirt>cnr  iiaiuineni  '>f  1  i.i<^  >up|M>^cd  that  tiiu  ani!  >i;v  be- 
<i<nelectnc  di.tplaceiitciU <  and  the  motion'^  of  an  iiKOiiiprcs- 

■  tluid  14  Ihe  only  analogy  possible,  and  of  tlii^  mere  analogy 
cjv;  ciinsct^uently  aitiiiakcu  foi  a  ItkeneM. — Howard  Grubo, 
>  K  ^  .  cshihited  a  Mar  nap  photographed  by  the  Rev.  T.  E. 

Njiural  Science  Scoti'in.  — V.  l?ill,  F.R.S.,  in  the  chair. — 
•tr.  inew  ?ipecies  of //j/<-awr/Vf.  Tlits  is  the  first  recordc<l  cx- 
flsijiit  of  the  genu\  in  Ireland,  and  it  proves  to  be  a  new  species, 
^'•Vich  the  name  //.  Aitdrtiit  i«  propo-s'^d.  It  wr\<t  found  al 
tiii'iitc,  Co.  Dublin. — Mr.  (i.  V.  I>ix m  i  \h;!  :  <  l  a  living 
preserved  specimens  of  P<4(hi.i  kas'ittit  from  Dolly- 
»x3.".  S:tatul,  Dublin  Bay.  This  is  the  firit  Irish  locality. — 
•>f  Ckamnan  exhibited  geological  naps  of  Caaada  and  of 
'  '  I  ik'ed  Slates,  with  spednMoa  of  Lanrentian  rocks  and 

Academy  of  Sciences,  l  >e<  tii> 

■  -^-Aim',,  in    the  chair. — On    1  n 

:        of  conabustion  of  c,iil  < 

•  'Si\i.   tienhelot  .ind  Vieille.     I  I 

■  ''St  •le!t-rtnina' i'Jii         'ml-  !;■.  -.( 
-n.  i.;Tj(,,n)  anil  the  vanous  carbons  usci  in  the  manufacture  of 
;.f;«->w«lcr — Descri|>tion  of  a  niicros^opi-  clement  by  means  of 

■  uih  it  may  \it  possible  to  determine-  the  various  groups  of 
"^'iisi'i^-,    by   M.    de  I-acaze-Ibithiers. — Remarks  <.ti  the 

'   jTs  j  exploit atioii  de^  Mines,"  prcstntcJ  to  the  .\cadcmy 
-  M.  flaion  cfe  la  (ionpilli^rc. — Remarks  on  the  volume  of  the 
Jf}  Ttmps  pour  1S86  and  the  Annuairt  pour 
^trxxAcK  to  the  Academy  in  the  name  of  the  ilqreau  of 
^i^udcs  by  M.  Faye. — Note  on  the  iodeterminate  equation 

J*  -  A>'  =  »% 

*<  M.  Iifaarioe  d'Oeagne.— On  the  ihennodynamic  potential 
the  theory  of  the  voltaic  pile,  by  M.  P.  Duhem. — Descrip- 
taf  adiffuMon  photometer,  by  M.  .\.  (."rova. — Note  on  the 
*rx.  of  combusti<^in  of  the  ether*  of  some  acids  of  the  fatty 
''-^  hj  M.  W.  I^uguininc.    The  author's  ex|)crimcnts  lead 
'^i.  ;5«i>eTa]  conclusion  that  the  heat  fif  combustion  of  an  acid 
,*^i-^<-yy  equal  to  thai  of  the  cihcr  of  the  <:.»iiie  .\cid,  levs 
t:  combustion  of  the  ci  k -i-i  n  liii^  )1,  n  gaid 

■»*■■%;  W'l     the  numlicr  of  mriln  iilt-  'il  .ilr.ilu.l  in  irjivuon. — 

•  -1  •o  ibe  «-etiiyI:in;i'l')['M|'i,.:,ii:  !■)  M.  \\.  Duvillier.  - 
'  j-n-alioa*  on  the  optii.  aclivity  ol  ccilalu!.L-  111  connection  with 
'.  B><l;aDip\  recent  communication,  by   M.  Alf.  Lcvalli  ;- 

-•^   the  cutaneoas   anjcsthetic    action  of   the  hydroehio 

I  i-j'.-iiri^,  ?,y  M  j.  Graiset.  It  is  sli.>wn  th.it  the 
«;*:>i><rmit  itijcclion  'if  o'oi  ^r.  of  the  Iiydjociiiorate  ot 
OJix  pn»^J.lLr^  in  n  --h.iiitly  li.ni'.r-l  .vuil-  of  cutiineOU<i 

1r^l^...I:•  gTicnil  phenomt-n.i,  .ml  with  slight 
<rft»Kjuenicc-.  .-.iil.  jugh  lasting  I 'i;;;  >.n  iii;^h  to  per- 
i  cnrun  Dooil'f:  of  5trrgical  operations. — iuHuence  of 
•<0i  in  the  cvnte-in^a!  cv>mjM»iiiou  of  the  air  on  the 
''X  the  ftapiratory  fauctions,  hy  K!.  I..  Fredericq. — On 
•V  »f=a<*'i  biMie  io  the  scries  of  ver!'  ■'>t.iti'  animaU,  by  M.  A. 
I-ai  iiTiat  ~]<iote  on  the  comtitntion  of  the  feticniatc  rlii<opadS| 


:  21.  1R84.— M.  RolUnd, 
1^   ijteih'id   of  measuring 
.ind  organic  coin|)ounds, 
]in-srn!  paper  is  limited 

'f     >:ii' lii-ti'.m   for  ccllu- 


by  M.  de  Foliu. — On  the  .\cari  dwcllinjf  in  the  quill  of 
birds'  feathers,  by  M.  F..  L.  Troucssart. — On  the  existence  of 
]ihancrogainous  Astcrophyllites,  by  .MM.  B.  Renault  and  R. 
Zcillcr. — On  the  Kersanlon  fonnition  in  th?  Croisic  district, 
Loire  Infcrieure,  hy  M.  .Stan.  Meunier. — On  a  phenomenon  of 
cr)-sta1logeny  in  connection  with  the  fluorine  of  the  Cornet  rock 
ne-ir  PontigaUiud,  I'liy-de-DAiiM,  by  M.  F.  Ooonard  —Results 
of  the  analysis  of  Ihe  mxsses  of  boiled  beetroot,  made  with  a 
riew  to  determining  the  quantity  of  chloride  of  potassium  and 
■titrate  of  potassium  contained  in  it,  cnnnmnicated  by  M.  H. 
Lepley.  The  :  [uaolity  of  these  salts  in  100  kilognmmea  of  root 
was  found  to  lie 

iKaa.     Mia.  Mom. 

(Or.       Or.  Or. 

Nitrate  of  poi.i&sium    342       43  131 

Chloride  of  poussium   217      65  143 

Bkru.i 

Phytieal  SeeleQr.  Nor.  at,  18S4.— PraC  Neeien  (ep:)Tted 
on  a  case  of  magnetiaatioit  prodaced  by  a  stfoke  of  lightning, 
the  distrihattOB  of  which  had  been  examined  Inr  a  former  pupil 
of  the  speaker.   The  lightning  had  strack  the  clock  of  a  church 
tower,  and  so  strongly  magnetised  it  that  it  was  only  by  great 
force  that  the  pendulum  cooM  be  noredlroin  its  ni>sition  of 
rest,  while  the  clock  had  to  be  taken  to  piece*  and  the  mag- 
netised iron  parts  demagnelisc<l  by  means  of  heat.    The  most 
strongly-magnetic  part  was  a  U-shaped  jiiecc  of  cxst-iron,  the 
two  |>er|iendicular  and  downward-directed  legs  of  which  >x>re 
the  edges  for  the  pendulum.    The  tlistribution  of  the  it.  i  Mictism 
in  this  piece  of  iron  w.is  as  foll<      : — \  it  f.ii   li  irn  the  l  iwur 
ends  (at  about  a  third  of  the  heiglii)  wAi  ,v  iieuu.il  pjius  on  Ixnh 
sides,  the  inferior  piece  on  one  side  being  north  polar,  on  the 
other  sifie  viuth  pilar.     On  the  side  having  the  north  pole, 
south  )>olar  ma;;nctism  was  found  above  the  neutral  point, 
extendinj^  nV>ve  the  middle  line  and  beyond,  m  as  to  take  in 
.(h.iui  rliij  Li]):iiT  llitn!  of  the  M'.hcrlcg.    Thcrcf.) •■ 'H  h'llowcd  an 
ujip' T  nciifr.il  I'oin',  tielwcen  which  and  'htj  I  nvoi  nontrnl  p^int 
of!hi>  l  ie  w.i.  f'>iin'j  north  |>olar  mav^n-  tisru.    '1  11..-  iwo  hiwcr 
neatntl  p«>inis  wi-n-  the  spots  where  the  two  legs  of  the  U-sha)»ed 
piece  of  iron  WLT  - connected  by  a  horizontal  iron  pin.  Other 
effects  of  the  tightnmg  were  not  to  lie  found  either  in  the  clock 
or  on  the  church  tower. — Prof.  Necsen  further  produced  a 
galvano-plastie  high  relief  of  iron,  of  a  dull  silver-gray,  which  in 
fineness  of  detail  far  surpassed  the  productions  of  the  silver 
galvano  plastic  art.    The  method  by  which  this  was  produced 
was  still  ke(>t  secret  by  the  manufacturer. — Prof.  I. am pe  com- 
municated some  interesting  results  arrived  at  by  hts  pupils  in 
exercises  in  calculntioB.    One  problem  was  tO  calculate  the 
attraction  of  a  honK^neoiiS  niast  of  cert.ain  form  on  a  materia) 
l>oint  of  its  surface,  if  the  attraction  of  the  same  mass  in  glofaUiar 
form  on  the  pnle  wsa  eqml  to  I.    The  calculation  was  first 
made  for  a  flattened  dlipsoid*  in  whtdl  the  attraction  on  the 
}>olar  point  was  known  to  be  greater  than  I.    With  increase  of 
oblateness  the  attraction  iocreascd  u]>  to  a  maximum,  for  which 
the  magnitude  of  the  attraction  and  the  ecoentridty  of  the 
meridian  cuires  mm.  caletdated.    Alter  this  naiimmn  tlte 
attraction  abated,  with  fimlier  hcreaw  of  oUateRe*.  and  dM 
ecceotricittes  of  those  meridian  corves  were  cakulited  Aw 
whidt  the  attraction  was  equal  to  t,  as  also  of  those  Ibr 
which  it  was  equal  to  0*5.    .Similar  calculations  were  made 
for  the  elongated  ellipsoid.     In  this  case  the  attractions  on  the 
polar  point  became  continually  less,  and  only  the  eccentricity 
of  the  meridians  was  calculated,  in  which  the  attraction  was 
equal  to  o'5.    Another  exercise  was  to  calculate  the  attraction 
of  a  circular  cylinder  on  the  middle  point  di'  n  icniiinal  plane, 
when  the  relation  of  the  radius,  r.  of  the  i.-niuii  il  to  the 

hL-;^;ht.  h .  liuintji''! .     In         1  riM-,  trui,  wi'h  .i  ccrtiin  ri^hithUl  of 
■4  t  1  '  a  m.ixMniim  <>f  alUacHuii  w.is  fn.iiiil.  which  was  iiiuic  than 
I  !  u:  y<  r        iIkiii  the  maximvir.i  in  the  c  ms.'  of  the  flattened 
ellii-,! 4il.    .After  this  maximum  the  .lUriction  declined  a-  well 
with  inci.-.T-iiir  n  ns  with  increa-.ir<t:  r.  .u\<\  the  two  relations  of 
h  to  r,  jji  which  th'-  ntfrorti  m  wis  rjiml  tn  I,  were  found. 
Finally,  in  the  case  of  die  cirtul.ir  c<>iie>.  ihi'  ittrnction  on  the  • 
apcT  was  rslnilitfri.   nnd  hiTr-,  tfi'i,  'hf  inrixinniTii  was  ■Irtcr- 
niin-.-:!,  (loiii:;.  howt-vrr,  l.-s'^  thin  I,  .ind  ihr  rom- wns  dcteTniim.d 
in  which  ihr  nttr:ictirin  on  the  apex  was  equal  to  the  attraction 
on  the  ccntfL'  of  thr  fundamental  plane. — Prof.  Ixandolt  descrilwL 
a  simple  contrivance  used  by  him  for  recovertnc;  the  productai" 
sublimation.     A  lest  tube,  of  glass   in  the   case  of  1 
ea^  to  sabHme.  of  platinum  in  the  case     bodies  diff 
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one  to  antagoniiie  its  nctlnn.  The  ginndulnr  secretion  nets  as  a 
vehicle  for  carrying  the  spermatozoa,  as  liberated,  iuwAr(t<i  the 
oviduct.  Another  gland,  previously  unknown,  now  adds  its 
secrciiun,  an<l  scr^'es  to  bring  the  •ipermato/oa  into  proper 
separation  from  each  other.  The  common  ovi«luct  not  a 
simple  tul)o,  as  formerly  supposed,  but  carries  in  its  centre  a 
pouch  of  delicate  membrane,  .ind  very  like  the  recurved  tail  of 
k  lobster.  Two  muscles,  having;  fur  their  especial  pur|>ose  the 
direction  of  the  egg  in  transit  to  the  ovipositor,  carry  the  eRg, 
if  a  workrr  i^  to  be  produced,  into  this  central  pouch,  and  brini:; 
it  into  contact  with  the  spennatic  fluid,  when  a  spermatozoon 
enters  its  niicropylc.  If  a  lirone  or  male  is  to  Ih:  profluied.  it 
takes  a  hwer  path  in  the  right  or  left  oviduct,  and  a  .side  path 
to  the  ovipositor,  and  so  avoids  the  jK»uch  and  escapes  feriiltvi 
lion.  Sietwid's  theor)'  of  p.inhenogenesis  in  the  bee  i>.  thus 
tomically  demonsiratetl  to  lie  accurate. — Dr.  Van  Ilcuiik'> 
on  the  resolution  of  Amfihi^Uurn  into  "  bcails  "  was  r«-.vl,  an  ' 
gave  rise  to  a  long  discussion. — The  meeting  resolvt-d  to  -I'ti  '  .. 

contrilmtion  to  the  memorial  now  t>eing  raisetl  in  Aii<  

the  late  R.  B.  Tolles,  the  eminent  optician. 

Royal  Meteorological  Society,  T>ec.  17,  iNSt. 
II.  .Scott,  F.k.S.,  I'resident,  in  the  chair.— Mr.       M  « 
Mr.  S.  A.  Jolly,  l^k.C.P.,  and  Rev.  C.  J.  Tavin,.  ^t  . 
elected  Felluws  of  the  Society. — The  follow  Hi^  1 
read: — On  the  reduction  of  temperature  nitatis  I'm 
of  obscrv'ations  to  the  equivalents  of  I'M^or  p-'' 
Julius  ilann,  Hon. Mem. K. Met.. Soc.    Theau"lM«  ' 
carried  out  an  invest ig.ition  into  the  clittiatc  of  ■• 
tricts  of  Au-tria,  and  in  dcing  so  he  1i.a«  vi»lt 
the  monthly  and  annual  means  of  all  iln-  tmipi  i 
from  the  districts  in  ijuestion  during  ihi-  ii.u  . .  ■ 
iSiio,  and  in  some  places  to  1884,  t<>  tit  •  1 
years'  pcrio<l  1851  to  1880.    In  this       .-.  j 
the  mcthoils  he  adopted  to  retluce  ol->  .• 
tiuns  for  short  pcrio<ls  to  the  erjuit.ilcn*. • 
The  diversity  (jf  scales  for  regiMeiii ' 
Charles  Harding,  F.k..Mct.Soc.    'Iln  -' 
call  attention  to  the  confusion  that  e\  - 
by  various  countries  for  registering  « 
mentally  or  otherwise,  and  to  show  '■ 
pruvemcnt. — Rei>ort  on  the  phcpi'l 
year  1884,  by  the  Rev.  T.  A.  I'l. 
The  salient  features  of  the  weathei 
in  this  rejvirt,  vi/.  Octolier  1SX3  to 
mild  winter,  the  cold   .\pril,  thi-   '  • 
period  of  drought,  which  at  the  <-i..' 
seriously  felt.    The  general  rfit  ■  • 
the  prolonged  existence  of  ni.iuy  < 
great  loss  of  wall-fruit,  the  fadm- 
supply  of  strawltcrries  as  lonj;  • 
short  ;  the  goo<l  hay  hari-cst,  n' 
the  goo<l  com  crop,  the  unusu.i  . 
great  abundance  of  wild  fruit «. 

Royal  Society,  Decen.l .  • 
Vice-I're>ident,  in  the  chair, 
paper  on  the  theory  of  the  1 
a  communication  on  the  on' 
known  us  Kupffcr's  vesicK-  • 
discussed  the  relation  of  tl.' 
incisor  teeth  and  the  inti 
F.C.S.,  gave  a  paper  on  ' 
oirrent  through  water. 

Royal  Phyaical  Soi 

F.R.S.E.,  F.G.S.,  P 

cornmunic.itions  were  t  i' 
by  W.  Y..  Hoylc,  M..\ 
reviewed  all  the  speci' 
fcrrcd  to  the  genus  Li 
to  which  they  thonld 
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Verrill,  w  ;,1 
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of.SV.  . 
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%      -.rmbcr  4,  1S84.  - 
o..-»ers.  by  C.  Pell.— 
•  ~  riuuschVe.— "  'n 
.-,1.  br  G.  Adlrt.  - 
-.:e»tiiu]  tract  of  man. 
.-       of  some  htdro- 
:ei  and  K.  Hi/ura.— 
•    -.ji-nd  c»tnp>Otwt''  <if 

.jty  to  some  patt^  »f 
-  .   <hcT  wbstancts,  by  I' 
f  .ie  planet  Rtts»»a  I.JJ, 

•,  -      s.  t<r  R.  neneiliki  an-l 
.r  rrraJinatioi)  of  niim^cn, 
-    "oi-riounds  prepwed  ftom 
...  s  H.  Weidel  and  B.  Pick. 

i»:ion  of  the  plane  of  Ujhi 
»  i  Tvn  Fleischl.— Contribution' 
•  T<rtal  phenomena  ;  ^rt  J.  "<i 
lac^. — f»n  KjchldahU  meih.xl 
•  ..  •  .ecretka. — <  )n  central  cclijiso 
kuturr,  by  E.  Mohlcr. 
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.:^ca]  TransparencieB  for  the  Lantern. 

Ue^cTTptirc  Catalofue  oo  Application. 

•♦•-SIK-S  SPECIFIC  GRAVITY  BAt-ANCE  FOR  ROCKS 
AND  MINERALS. 
M.'W  *.  C»-S  POCKET  MICROSCOPE  I  AMP.  id. 
*  \'i.^v:rKOLOGV.— Seelioni  of  Pitchstonem  Obadianii,  Grajiiiei, 
_   t»iontv«.  GabUot,  Doleritc*.  Datalu,  Tachylim,  Trachytes, 
IVri\hynt*«,  RSy«litc«,  La*M.  Aahes,  Cociti.  SduMs,  Llroe- 
•  t'  .  ^ics  u-  id.  each. 
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THE 


(DOMESTIC  MOTOR 

(DAV'EVS  PATENT). 

Bo*t    economical    «mall    motor  for 
^^1^  wztcr  a.n<I  driring  small  machinery, 
lul  </nr-  farthing  per  hor«  power  per 

■feS  FROM  £30  AND  UPWARDS. 
I   Cwaloca««  00  Applicalioo. 


LIGHTNING  CONDUCTORS. 

Experience,  accumulated  liocc  the  time  of  Bcniamio  FraDkUn,  prove* 
cODclutiTely  that  a  Conductor  made  of  Copper  of  adequate  ait*  if  tha  belt 
of  allappliancet  for  the  protection  of  every  deutiption  af  tniildinf  from  the 
destructive  effecKi  of  ligbtninf. 

NEWALL  &  CO.'S 

PATENT 

COPPER  LIGHTNING  CONDUCTOR, 

At  applied  to  all  kindt  of  Buildings  and  Shipping  in  all  parts  of  the  itcirld 
with  unvarying  succeu,  i<  the  most  Trustworthy ,  most  Effective,  and  alte 
the  Chcapett  Conductor  ever  offered  to  the  Public. 

R.    S.    NEWALL   &  CO.. 

ije.  STRAND,  W.C. ;  7.  NEW  QUAY.  LIVERPOOL  J 

68,  ANDERSTON  QUAY,  GLASGOW. 
MAMUFAOTOKY— OATBSHBAD.ON.TYNB. 


SANDERSON  &  Co.. 

8oI«  iDTAntors  of  the  Solid  Copper  Tape 

LIGHTNING  CONDUCTOR 

In  ConlinunusLenglhi.  without  Joints,  as  supplied  by  thrrato  HerMajetly'a 
G'iveni<n<rii  and  the  Colonics  ;  the  Italian  Government,  the  Ar^entiiK  Re- 
public. ai>d  other  Foreign  Governments  ;  the  Royal  Courts  of  Justice,  Strand, 
the  Houses  of  Parllmncnl,  Ac- 
The  Jur>"  Commiwion,  acting  on  the  Reports  of  the  Intem.itional  Juries  of 
the  Health  Exhibition,  have  awarded  a  Bron/--  Medal  in  Cla^s  16  to  Messrs. 
Sanderson  &  Co.  for  their  Solid  Copper  Tape  Lightnini^  Conductors  In 
Continuoui  lengths,  without  Joints,  and  of  HiRn  Conductivity  Copper. 

LEADENHALL  Hi)USE.  loi,  LEADENHALL  STREET,  E.C. 


NEW  MICROSCOPIC  SLIDES 

JUST  ISSUED  BY 
F.DWARl)  WARD.  249,  Oxford  .Street,  Manchester 

British  Pulyroa  (I'  :l)3>d-'m  of  Bicellaria  ciliataX  Opaque  for  Binocular. 


Paiasiie  uf  Emu  (Niemus  dromacut),  in  sam 


Balsam  f.ir  Polariscopc. 


Price  One  Shilling  each,  or  post  free  for  14  Stamps  e.-»ch. 
Mitrvscopic  Slides  in  great  variety  »ent  -ut  on  selection. 
New  Series  of  IJnmounicd  Objects,  13  Dissections  of  the  Cockroach, 
post  free  for  ax.  jd. 

FERNS,  A  SPECIALITY. 

The  largest  and  most  profusely  ILLUSTRATED  CATALOGUE 
of  PERNS  ever  published,  containing  much  valuable  information,  many 
Synonyms,  numerous  Descnptions,  and  copious  yet  simple  "  Hints  on 
Fern  Culture"  :  representative  of  our  IMMENSE  STOCK  of  FERNS, 
which  is  proKihly  the  largest  in  the  World,  suitable  for  STOVE  ana 
GREENHOUSE  cultivation,  for  OUTDOOR  FERNERIES,  and 
other  purposes. 

Afay  it  had  OH  aJ>p!i(atUH.    PRICE  M. 

ABRIDGED  CATAI-OCUE  OF  OVER  \000  SPECIES  AND 
VAPIETIES  POST  FREE. 


W.   &   J.  BIRKENHEAD, 

FERN  NURSERY,  Sale,  Manchester. 


SECOND  EDITION, 

Q  R  I  F  F  I  N  '  S 

CHEMICAL  HANDICRAFT. 

PRICE  4«  id.  POST  FREE. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS, 

ILLUSTRATED.    CLASSIFIED.  DESCRIPTIVE. 
Oamy  Svo,  4I0  pp.,  lUotiratad  with  1,600  Woodcui*. 
Motl  CompltU  and  Ckeapezt  List  of  Apparatus. 
JOHN  J.  GRIFFIN  and  SONS,  aa,  GARRICK  STREET, 
 LONDON.  W.C.  

PATERSON  &  COOPER. 

76,  LITTLE  BRITAIN,  LONDON,  E.C. 
Electric  Light  and  Power  and  Telephone  Engineers. 
New  Electric  Light  Catalogue,  post  6«e  xt. 
PATERSON  A  COOPER  beg  to  give  notice  that  they  have  dispo^d  c 
the  Philosophical,  Educational,  and  Experimental  Part  of  their  Basioess  1 
Mcssrv  J  andT.  MAVFIELD,  41.  Queen  Victoria  Stract,  E  C. 
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3  E  C  K  E  T. 


ATt 


~-  ^'^•T.  A  Story. 


31-Llli.-^«r  .     .    .i.*^.  Ii~^iP4Kv  WxttD.    Crown  8vo.  fis. 

'  *■•          n    "-^                •  •                 »«  .    r      •  1.-:.  ■'         -rr-  .-•SiHeja  is  .rirniu'T.  .  .    We  lit 

•-              ••  «    •■                 -   —  •  ..^  ,  .  .  '.(.■»  Air!  fcji  cooccotntcd ; 

•.    •                 -  .                      •  •         •    .  — ■  ^   .••  r      .  ..-r  .         ■TT'C-  'I  ■^■XiriicA:*  dutacen  MA  ■ 

•  -  .      >            ■  •     •  t    •  :           _     .    •  s  -.s    n=ca  I  2*  £.-n.>  lul  Hc  w-xid  ukd  the  hopWn 


..-.:."£s  CLERK  maxwell.. 

••V  ■  -       -  I  =  r«  Vx^«rsny  of  St.  Aiidic«X*nd 

  I 

P  V  V .  >  •  •  r   i  . .  t  >    >.  \.  V  v I  T  m  :ae  ^v-ciOiT^  o(  Charles  Kingsle y. 

HVX  VN  'N  VSa*.  ,  i.  A^'-:.         I'TiiLi?  '^iLBwrr  Hamerton,  AuthoB 
H    ii  vS  '/i*  Hv>v>v\A\\"  l--rFto:>e  and  Verse.  Edllec 

rtr'    lV:rr'A*V\    ^    .r.v>  Oc  J  •  in   fcLtATS.     Reprinted  fron 

-      ,         .        .   •    ^  .      -       ■  .  ;n    i   "-L   .<.A".  i_  X    VtgBetie  after  FlaxvaI 

HVN^  rr-'^iirtW     V^.%vd  ri  id;:;'U  of  H»  Origin.    By  Joe^ 
rvru:vHvMvL  r:ii;i.  .x\.    b^^d  oa  the  Papers  of  the  Lat 

i>  -«•••<'•.  ^t.      >>v>,  J*.  -  *  •<.t...  •%      >  «ir  McLFXNAX.  M.A.,  of  the  InawTfiBfl 


A  Ul>lv>U\  v^b'  I  V^^lA^lA:  froai  ic>  Dixrover.   in  1642  to  th 

>v,^.«n  *  (tMk    "t^  ■  \^»■  S  ■•    >  ■    N         :a  Vir  k  -l-  1-«i-»£  id;  '*  -rf  AVngsne*,  Jtc.   Demy  Svo.  l6t. 

BRITISH  AFPLES.    KejK>rt  of  the  Committee  of  the  National  Appl 

v  «f»r''»>         "  "  r- '-il  i-u     iricas.  iriacwui*.  C*.- 5     35.  iSSj.   Compiled  aod  Picpared  br  A. 

|i\vx    \  -ui-^'-'  —    :  v.  ^:  -      «t1  a«MserT f  o*ri««tw'**».T«a^  to  iIm  Fruit  Coimniitae,  SM  ofl 

ELKM^NTAKY  I  art    1.      Being  th 

■r  .1.-.  :  m:.rr  :  a;  '  i  -     f  "i-.-r^-s  xod  ■^'i  r  -■  .  -  3..  fir-:  j-rinciplfs  (>j-  mean-,  of  tlcir.rn' ■ 

M-,-h<-ra.>t.<>.  liv  T  \  1  FA  «  N  I-F  f  ,  K..  f'r  f  ..  ,r  '_:vj  Er. -r.ccr.n^  th<?  Irapcrial  College  of  EoglOceriQ^,  TuVs 
Japan.     Crown  .Hv.,.     4.-.  6./ 

ELEkENTARY  APPLIED  MECHANICS.   By  Thomas  Ai.t.xa^?dk 

r  F...  I'mfrwiT  of  Knj^n^^ring  in  the  rmp«rial  r  ;!'-,'r  of  Fn^r nn^;.  Tokci,  Japan;  and  ARTHUR  WAT!ll 
I  llfMS^jN,  r  .1..,  li.S,.,  fixf.  ,u,r  of  hngin-frir-  ir  •!._  k  (  Mll-.-^e.  Cirencester.  Part  U.  TK.VNSWR 
STin  ;  iipw.irl.  of  l^o  I  ti  .^jr  iiii  .  .anH  200  Jnunj  f  •  lar.  "ully  wi  1  ,,iit  ;  i  cw  and  ciinij>K:tc  mr!hi>1  f.>r  ftndiofi 
,  v.-ii  p Tri"  of  n  l.r.rt..  'ti-  imoiinl  of  ihc  fyrcaf-j^i  !  rii  iin;;  nii.mrnt  .uiM  -  irinjj  force  tlurinR  the  tran'.it  .if  any  ^<-t  of  Ici 
fnen  rtUumiy  to  one  Aa'Ahet—t.f.  the  wheel*  of  a  locomotiv.-,  <  Mn.inu  .n,  i„  ains,  &c,  &c    Crown  8*0.  t<K. 

MACMILLAN  &  CO..  LONDON. 
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In  Casks,  V^^  per  9  gals.  In  Bottle,  3, 3  per  doz.  Impl.  Pt8.» 

*  BoIiIm  chan^d  J  -  Jut  and  aliuwcd  at  llic  ^m.i.  raic  if  rciurneil  ;  l-ui  tlicy 

mUfl  be  [laic!  fv>r  Willi  tilt  liter. 

Neither  ".ug.ir,  •ac^.r-  uum,  nor  any  of  the  many  new  r.rcwii;^  MatcriaU  arc  u«cd  in 
the  manu^cturc  <jf  tlic  "  >.  N."  .Slr>in  ;  it  Hrewcd  entirely  fr.  m  ihr  firiost  Malt  and 
tlo|M;  it  is,  too,  m<irc  l..i|if>ed  tiuni  Sti  ut   is  ;;<-neraUy  ;  tliereture.   Ijivults  \try  jf 

nultilioD*,  il  in  ut  excclt«ni  1  onic  and  partictilArly  suited  for  invalids,  l-ulio  nursing,  ut  ■ 
MyiM  wjjiimi^ta^goD^^  Il  b  •  "Sowid  Muimigw''  Tome, 


'WAI.TRAM  BROTRBK8, 

THE  "HALF  OUIXE.\'    ALE    BHEWERY.  LONDON. 


S.W. 


PRIZE  BIEDAL~| 
AWABDSD  -i 


r  HEALTH 

Lexhibition. 


\Bf  Appointment  to  the  Royal  Instxtutien  of  Great  Sritaim,] 
SUCCESSORS  TO  W.  LADD  &  CO., 
BKAK  STREET,  RBGBVT  STREET,  LONDON,  W. 

MANUFACTURERS  OP  8CIBNTIPIC  APPARATUS  OP  ALlt  CLASSES  POR 
SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH. 

BADT-BAND  SFSGTROSCOFE,  WITH  ADJUSTABLE  SUT  AND  FOCUSING  LENSy 
 IN  CASE,  £2  2a.  

WALL  PAPEES  FREE  FROM  ARSENIC. 

WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Stainers, 

AUK  THE  OulGIKAL  HaKCX'  Or 

ABTI8TIC  WALL  PAPBRS,  Oaaraateed  Free  from  Arsenie. 
Sola  AddfMa-zio^MIOH  8TRBBT,  MAMCKB8TBR  SQOARB,  LOWDOH.  W. 

GOLD  MEDAL,  IMTERNATIONAL  HBALTH  EXHIBITION. 


HOLLOWAYS  OINTMENT 


AN 

INFAILIBLE 
E£M£D7 

hr  MB  ram,  mat  bbsabhk  ou>  vmnm,  Ma  asi 

ICEIS.  If  effectually  nibbed  on  ihc  NerV  utA  (Thoat,  it  cnrei 
«UX2E0ATS,  BKOXCHIIIS,  C0D0U3  &aA  COLDS  j  and  to 

««irK,  BBBBMAXm,  aad  in  tkia  Ummm  ttta 


THE  CELEBRATED 


acmalkd  kr  CwidcDCti'.  F««tMcn'i  Fanner>',  Joiitm',  mnd  Analciin 

It  tcr;«iR«  no  elL   Sluupcti  with  a  spittle  or  water.    Ptiti  on  ■  1t«en, 

Tri.-r  ;  II..  humbug  abpui  ihit.  Ha«  Mo«l  the  le»t  of  loo  yean.  Cut 
».  !i  ^,  1  ,r  .A«c»,  HidKe  Knives  Rafor\  l'tnl>i.i\r'^,  .nml  I'l.me  Irons,  &c 
Ksauerabic  Mention,  K-kfii  Exhibition,  iSt8  :  and  tlroiue  Medal,  ^L«ndoii 

-■  «•  •  — !•  '  


THK  llEAJuTHEUlES. 


 I  EakiWiion,  1884.  Aik  yow   _ 

ttt  jmt  eoe,  utd  give  my  addmi ;  if  tM  won't,  di«p  me  •  BOtt. 

JOHN  C.  MONTGOMERIE, 

Stune  Hone  Worki.  Dalmore,  TwboUoO  SlAlion,  R.SwO- 
Aynhire, 


THE  ENGi-lSH 
ILLUSTRATED  MAGAZINE. 

Ctm/fHtt  fcr  JaituitTy. 
-"  A  Nnrmandy  Milkmaid. "     Engraved  l  y  J.   A.  QuMlfcy,  So«  ■ 
l»Ta»iitg  by  W.  J   Mennc»>y.    f  ro:iti»|»i«c«. 
Cs'vwini.  -    Hv  Man  .Mather.    With  tllu«tndoMbV  W.  J.  HcaMW. 
-"siuk>|ie»'>  Loorttry."    liy  Rote  King<lc)r.    WiUl  lUuiMiaiM  Vf 

.Mfrr»!  P.irM.n-.     (To  be  coatiaued. ) 
-  rhc  Draiiuiic  Outlook."    Ry  M.  A  jontfc    With  lOmndaw  by 
HuKh  I  h  riKoii.   (To  be  coolinoea.) 
'fc~"TV  luri  at  itnrttaic."  By  Wlkk Collias.  (TolMMBiiBiwd.) 
-  -Ttel  Tcrrihte  Man.    Chaptm  VII.,  Vltl.,  IX.,  X    BT  W.  E.  Nflflii. 
tConciudcd.) 

-  -4  raaOr  Afiiir.    Chapicn  XI.,  Xtl.  XIII.  Br  Bvgli  Cewrair' 
(n  be  cantioiied.) 

UACUILLAN  ft  CO.  LOMDOK. 


GOLD  MEDAL 

(FIRST  PRIZE) 

AW.XRDKD  TO 

DEANE  &  GO. 

FOR 

FLETCHER'S  PATENT 

GAS  STOVES. 

ALSO 

GOLD  MEDAL 

SIEMENS  PRIZE") 

FOR 

"THE  BEST  APPLICATION  OF  OAS  TO  REATZR<I 
AND  OOOKINO  IN  DWELLINGS." 


FLETCHER'S   GAS  STOVES. 

For  which  the«  TWO  r.OI.D  MinM  S  were  av..vded.  can  all  be  seen 
in  action  in  the  Show  K    n  ,  of  il,..-  I.ONUON  AGENTS, 


yt!^^)   LONDON  BRIDQ 

COMVLETB  ILLUSntATBD  CATALOGUE  mOL 


Digitized  by  Google 


Ixx 


NATURE 
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I.r»Kf>  Ti:\NVSr)\--s  NTW 

B  E  C  K  t 

j}y  .\iJ-i<i:iJ.  i.oKD   ri:NNVSoN.  i 

Fcap.  Svo,  6j>". 


A  m:\v  N(»vi:l. 

CHARLEY  K  I  N(;sT()X'S  AUNT: 

A  STUI>V  OF  Ml  I'IC.M.l.ll  1  AM*  l.Mi.KIl  NeK. 
By  I'EV  OUVKU,  F.R.C.S.    Crown  Sv,i.  6f. 

A  m:\v  >r<iKV  uv  mks.  iumi  it 

MISS  BRETIIi:in<)N.    JJv  .Mrs.  Humimii; 

* 

"Thii  maiden  i;.   \lr-.  ]iiiiii|>liry  W.inl  -fiow'  iIlcI'IlnI  clnnn'- 

impressed  lhrou;jhout  I  y  tin-  ri'iinoiiuTil  .m  l  the  cviilcnces  uf  cultiiro  wliicli 
the  interest  of  hcrst<>iy  in  tlic  1«(>  tU'i-t  c<>ns|):c'.ioU'>  fi^vires.    Itnt  she  i;ivi'- 
of  by-play,  illustrated  i  liivily  Irotn  the  -i-cnc»  of  ilut  l.iiii  'on  lifi-  which  lic'»  «>ii 
of  Upper  Bohemia."—  '/'wi.". 

NKW  ANH  CHI  ATER  1.1>I 

THE   LIFE  OF    JAMES  C 

Witli  Selections  from  his  Cnrrc*pondcticc 
By  LEWIS  CAMI'in  i.L,   M.A.,  LL.I  •..  IWcssor  of  ( 
WILLIAM  (iAKN  K  J  1.  .\LA.,  i»rin<  ipal  of  I)urh.ntii  C- 
With  rorir.nii  .nul  Illii>tr.iiiiins.    New  Kdtiion,  Al>ri"l^:i-  I 


DAILY  THorGllTS.    Seloi  tcd  from  tb< 

By  his  WIFE.    < 'lowii  Svu.  (it. 


M  W  HoiiK  ItY  MR.  I'HILIP  GILIU 

HUMAN  INTKKCOURSK.    By  Philip 

of  "The  Intel'     n  .l  l  il.-.'  "  I  h  .u>:hl-  a1..ml  Art,'*"  F.tchcr-  xn.'i 

THE  WORKS  OF  THOMAS  GRAY. 

by  FDMUND  •.<»SSK.  (  l.irk  l  ecturer  of  EnRlish  Literature  ai 

simile.     In  F"tii  \'  Iiiiin'^,    <  Ifolie  Mvo.  2Qt. 

(;oi.Iil.N  TRKA.SURY  SERII 

THE  POETICAL  WOllKS  OF  J< ' 

the  Original  Editions,  with  Notes.     By  FRANCIS  Tl  I 
l8mo.    4x.  fid. 

NEW  BOOK  BY  ^' 

MAN'S  DESTINY.    Viewed  in  tl 

FISKI!,  .Author  of  "  Danviiiism  :  and  other  Essays.  '  "  I 

THE  PATRIARCHAL  THEOIvA 

JOHN  FER(;U.SON  McLENNAN.    Edited  and  ' 
ILirriiler-at-I^w.    Demy  Svo. 

A  HISTORY  OF  TASMANIA 

Trescnt  Time.    By  JAMES  FENTON.  With" 

BRITISH  APPLES.  Report 

CongrcM,  held  in  the  Koyal  Horticultural 
BARRON,  Superintendent  of  the  Royat  H 
National  Apple  Congress,  &c.  Crown 

ELEMENTARY  A PPL 

simpler  and  more  pni<  ■  _  ■ 

Mathematics.    By  T.  .  >  .  j   .  v 
Japan.    Crown  8to.    4«.  6d. 

ELEMENTARY  A' 


TED  JOURNAL  OF  SCIENCE 

tk*  solid  ground 

'  ^u  A  btiildt  for  ayt." — Wordsworih 
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[Price  Sixpence 


[All  RigbU  ar*  R«««n«d 


JUST  PL'HI.ISHED.   THIRD  EDITION. 

HOW  TO  USE  OUR  EYES 

AND 

HOW  TO  PRESERVE  THEM 
FROM    INFANCY  TO   OLD  AGE, 

WITH  '  •  • 

SPECIAL  INFORMATION  ABOUT  SPECTACLES. 

BY  JOHN  BROWNING. 

F  R.A.S  ,  F.R.M.S.,  &c. 
WITH  FIFTY- FOUR  ILLUSTRATIONS. 
PRICE  u.    CLOTH  i*. 


AND 


I'LERY 

rPLETELY 
tITTED. 

7  Sizes  in  Stock. 


SPECIAL 
DETAILED  LIST 
FREE. 


T  END ;  AND 

UILDINGS,  CITY. 
ON. 

ud  Oidery  Worlu.  SHEFFIELD, 


CHATTO  &  WINDUS, 
PICCADILLY,    LONDON,  W., 
AND  ALL  BOOKSELLERS. 

SENT  FREE  r.jx  k.  3,/.  or  a.lJ  i  v  the  AUTHOR, 
63,    STRAND,    LONDON.  W.C. 

iME GRETTI  A«D  ZAMB RA^S 

CHRISTMAS  PRESENTS. 


Q 
Z 

<: 

D 
b. 


< 

h 
Z 
H 

< 
z 

a: 
o 


LADIES'  IVORY  OPERA  GLASS, 

Gill  Motinled,  with  Ensr.iverl  .M  'fi^ffrarn.     Pncc\  from  j^j  a/. 

GENTLEMEN'S  LEATHER-COVERED 
FIELD  GLASS, 

Wilh  Mono/ram  in  I'ierccii  Silver.     Price  from  ^3  j». 
Oparm  GUues  mounied  in  Aluminium,  Tonntmhcll,  or  Pearl.  Microioopc*, 
Mas;ic  Ijtntenii,  Jtc,  of  ever)'  deicriptioo. 
IlluitTateJ  PriLC  I.isfi  p'>«te<i  free  lo  all  pans  of  ibc  World. 

NEGRETTI  AND  ZAMBRA, 

SCIBMTtriC  iNmi'MEKT  MaIC«M<  AMI  OrTICIAK*  TO  THB  QvSMM., 

HOLBORN  VIADUCT. 
llrsnchcs : — 

45,CornhiU;         Regent  Street :  Photofr^pHic  Studio,  Cr)'>t>l  P*'-'' 
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UNIVERSITY  COLLEGE,  LONDON. 

r.F-Ol-OCV  MINK.RALOGY.-nror.  B  >NNF.Y.  P.Sc:..  F.R.S. 
Pra-G  S..  will  hegia  ihe  Mknring  Coune*  of  Ixclurr*  in  JANUARY 

'"^EOLOr.Y  (Ocnenl  C(mr«  :  abo«l  60  l>*cnim) :  Tuendays,  Wednen- 

darv  Thii-vlaw.  at  it(l.iniunr  13) 
CATKi  HKTICAI.  f.KCl  ORKS  :  ThiirvUyv  al  io(J«nuary  tsX 
MIt  RO<>.  (>PIC  PF.TROI.OOV:  Thiir«da)-«  a«  .i(J»n>iafy  «5)- 
ECONOMIC   GKOI.OOV   (aboat    18    UMrtnrcs) :   Tucvlay*   nl  it 

TALFOURD  FLY.  Secwiary. 

OWEN^  COLLEGE.  VICTORIA 
UNIVERSITY,  MANCHESTER. 

DEPARTMENTS  OF  ARTS.  St  lENCE.  AND  LAW, 
AND  MKrHClNF- 

Tfce  Lent  Term  Segim  on  WEDNESDAV.  January  7,  |M«. 

New  SredeiM*  will  be  ulmitird  on  Tl'KSItAYih*  6ih.  from  11  a.m  to 
J  pLm.  T>w  Cf  'Irjc  C'lKirw^  Tiialify  for  the  Dcgrw*  in  Art*.  Sci«n«.  law, 
MedKiiie.  <  irjtry  of  the  Victoria  l"niv»r«ity.  for  many  of  the  Dcktcp 
Emnmati'-^x  of  the  l'n;»mity  of  l^mdon,  ami  Oir  the  r)iploit»a»  of  the 
Koyil  CcVcse  of  Surc«r.n»  and  Phy^iiunt  o(  I«m]on. 

A  *fi«Tal  t  L»«t  in  r  Irmmtiry  Merhanin  will  he  roniluclrij  in  the  l*nl 
and  E^Mcr  Tertnt  to  meet  the  rev-ently  adaf>tcO  mjuircrocnt"  "f  the  (Irneral 
McdicaJ  C^VK^i^ 

DEPARTMENT  FOR  WOMEN. 

TT>r  Lent  Term  hcsim  on  MONHAV,  January  i».  New  Studcntt  will 
lie  acfmilted  on  that  day  hetween  10  a  m.  atul  7  p.m. 

Pr<.»»<:tuvt  of  llie  Kveral  Dcpartineiil*  will  he  fiirwartled  on  arplicitioo 
to  tl>e  KBbl^T***. 

HFNRY  WILLIAM  HOLDER.  M.A..  RegiMrar. 

ENGINEERING   SCHOOL.  UNIVER- 
SITY  COLLEGE,  NOTTINGHAM. 

The  neat  Term  hnii»«  JA'^l'.VRY  »  Fee,  5  Guinea.*  per  Term.  The 
Coone  in<  ladrt  practiial  work  in  Patlemntaking,  MouMing,  Fitting,  Turiv 
iac,  Erec:tne,  &c  .  a«  wril  av  atlrntlanr-e  at  Coltrffe  lecture*. 

Student*  are  allowed  to  con^trULl  lather  afui  engine*  fur  llicin*clvr«. 

LJectncal  EagiBcering  !)tudent«  arc  employed  in  the  rnrulrurtion  of 
ifyriam'-*. 

For  fertkcr  information,  apply  to  Praf.  Rvan  or  the  RrctuniAii. 

By  Order.  SA.M.  CEO.  JOHNSON.  Town  ClerV. 


ROYAL 


INSTITUTION 
BRITAIN. 


OF  GREAT 


ALBEMARLE  STREET,  PICCADILLY.  W. 

oe«t  (J^nuaT  at  3  u'clo'-k.  Prof  Henkv  N.  Mosri.tcv, 
BlMA.«F.ft-S. — F1r*l  uf  Five  Lrclurr*  on  Colonial  AnimaU  :  iheir  .Siniclure 
mi  IJfc  niatnrie*     Oim  Oainea  the  Courte. 

Thurvlav  (January  i<)  at  3  oVL^li,  Prof.  Drw**,  M.A..  F.R.S..  Ful- 
lerun  PrxCcowvr  of  Chemiitry,  R.l — Fir«t  of  Eleven  Ixciiirr*  on  the  New 
i  hemiMry.    One  f rtiinra. 

Saturday  (J anuarj'  17)  at  lo'dook,  fV.  CHAHtr*  WALtv-iTrif*,  Hon.  M..\. 
Canuh.— Firtl  .>f  Tnree  tectum  on  Creek  Sculpture  from  Pheidia*  to  the 
Roman  Era    Half-a  liuinea. 

SuhMrrtptinn  to  all  the  ('i)ur.e*  in  the  Season,  Two  Citlinea*. 
Fridav  (January  16)  at  6  p.m— Prof.  Tvndaii,  D.C  L.,  F.R.S.  ofi 
Living  f 'nnt.ijcia.    9  pm. 

To  Ihe  Fnday  Evening  MectiiHi*  Members  and  their  FrictHj*  only  are 
admitted. 


SCOTTISH 
GEOGRAPHICAL  SOCIETY. 

WAMTrK,  a  ('.rnilenuii  10  art  a*  ."ierrelarj  and  I  dit-  r  Minimum  S;Jary, 
Zijn.  Te*tim»aiaU  •hi-winu  Afpliianl"'.  prr>iin.nl  ru.ir>rtcr,  Ru^ioc**.  .nnd 
Literary  EaperieiKe  and  knowlrdge  nf  Mo<lem  l-tnguaEt*.  to  lie  »ent  In  the 
Honorary  SriTrtary  i  f  ihe  S.j^irly,  So  *.  Prince*  Street.  Edinbtirj-h,  not  later 
than  the  xiih  in*t. 

No  Per«i)«»al  ("anva»«  of  the  CouiKil  permitted. 


ST.  THOMAS'S  HOSPITAL 
MEDICAL  SCHOOL, 

ALBERT  EMBANKMENT.  LONDON,  S.E. 

TWO  ENTRANCE  M:IEN«;E  .SCHOLARSHIPS  of  ^iro  and  ;£«o 
lapcctively,  «|>Tii  to  nil  Fir*t-Year  Student*,  i»illlic  o(fcrr<1  for  Competition 
IbOCI'  >BKK  iBHj^ 

Special  ('la**e*  are  Itcld  throughrjul  the  Year  for  the  "  I'R  KI.I  M  I  N.W  Y 
SClr.NTIFIC"  and  "  I N  I  KRMEKIATK  MB"  E»aminiilion*  of  the 
Univmity  of  l.ondnn,  an  l  may  It  jmnni  at  nnj  limt 

Efilrie*  may  l)e  made  l<i  I^:iOf»*  nr  to  Hospital  Prariire,  and  upecial 
«rr»iigrineni«  are  made  for  SiniVtil*  cnierini;  in  Iheir  Seoiul  or  nit  >eiiueni 
Year*  ;  al«o  for  I»ent:<l  Sliidemm  and  for  (Qualified  Practnionen. 

Prmtiectuw*  and  all  particular*  may  be  obtained  from  the  Mediral  Secre- 
tary, Mr  Gir-ai.K  Renim  K.  _  _ 

W.  M.  ORD,  Dean. 

G.    CALVER    has    received  HIGHEST 

AWARf*  for  "  K.»r«l|«K»  and  Impn.vrmeril* "  in  Refl<^-!ir..;  I  rlr«-..i«:* 
•nhibiinl  St  ih»  IntamalionaJ  Eahibttion,  Umdon  — l>i:»«f.i'i  *e  Cjt.i- 
lofuet,  twcl—  .'^mp*. 

G  CAI.VVK«  r.R.A.fS..  Widfard.  OMlnisfbtd. 


LIVING  SPECIMENS  FOR  THE  MICROSCOPE. 

GOLD  MEDALawarded  at  the  FISHERIES  EXHIEIIION  10 
THOMA.S  BOLTON.  S7.  NEWHALL  STREET.  IIIRMIKCHAU. 

who  ha*  lhi«  week  «ent  to  hi*  *uhscriber*  Trool  0*a  (ihowiiii  ihc  onvUt<<i< 
uf  itir  1>loo<l  in  the  emhrynX  with  dmwins  and  dearription.  Bt  hu  aita  »er.t 
out  Clava  *<|uamata,  wveral  marine  l'ul\ aon  ;  al*o  I^ipiiopM  oynallh-i^*, 
Meticerta  ringen*.  Stephanoceros  Eichomii,  ('nrd>lr<t>h<>ra  tanatfir^  Ariiro 
*pherium,  I'vclla,  t>r>inid*,  Volvox  gk-baior:  al«o  Hydra.  Aawba.  Vikii 
cella,  and  olher  Si-ecimen*  for  (Huxley  and  Martin'*)  Biulockal  Labonloi* 
work, 

Weekly  Annooncement*  will  he  made  In  thi>  place  of  OniMiintT.  B.  if 

*applyiiilC. 

Specimen  Tabe,  One  Shilling,  poit  flree. 

Tmm/f-n'x  Tnhtiin  ctnrtt  t/Sii  Mtmtht  frr  Suhuti^lumtf 
<w  TWAv  Tnt^t  /gr  tot  W. 
Portfolio  of  Draaringt,  Ten  Parti,  ir.  each. 


BEDFORD  COLLEGE.  LONDON 

(FOR  LAI'Il  St. 
8  A\r»o,  Y<'KK  Pla<  r,  IIakk*  Srarrr,  W. 
LENT  TERM  will  hegm  un  THI  RSDAY.  JANI  AR>  15. 
Mr.  HitMNUT  will  give  an  advanced  Cimrve  cf  Lectnret  cti  Vrr»'»V» 
Physiolojry  .ind  the  MoTihology  of  Flowenng  Planl*  at  1  t\  <  n1  \'t  M'A^> 
and  FRIDAYS.    Tlie  Lecture*  will  be  adapted  fur  the  B  Sc  Eaaaimttwa. 
  B.  SHADWFLU  Hm  Set 

LANTERN    READINGS.  DISSOLVING 
VIEWS. 

THE  NFW  (.il  ADRrPI.ICON. 
New  Sraion,  1884  ami  iS?*  — IVj  ular  Sub)t  ct«  for  thi*  Se*«ea. 
The  Channel  I  slam!*— The  W.ir  in  llir  Si .u dan— The  Rl»«r  Ihamr-  — 
Devonshire  .Sceneiy — Hereford  ai.d  the  River  W>e— _  I  he  rrcl'»h  laVe»  — 
l.«ndon  P-  IT  aiKl  How  Thry  Live— Ffvpt  and  the  Nile  F-ireJit-m— N 
way— The  LifrWai- The  Sisnal   IN'*— I  he   Maid*  of  Lee— l'tx»  Pa' 
Trou*eri— Shjidcw»on  the  Blinds.  Sc 

The  lari;r*i  and  rewe*i  SiofL  of  lanttm*  and  Slides  Sfiettifcc  aa.* 
General,  on  Hire  and  Sale  in  thi*  country  at  the  lxt«i<-»t  frrce* 

E.  MARSHALL,  78,  Qotrn  Victoria  Stirei.  UMtfoA.  E  C. 


F.  G.  CUTTELL  has  on  hand  several  ROCK 

SKfTIONS  I  I  1  TIN(.  MACH1NF:.S.  Mani  ami  Tieadte.  u  «» 

rlied  by  him  to  the  School  of  Science,  South  K»n»ingtii«».— Addrew. 
eighlon  Riwid,  N  W.  ^ 

EMPLOYMEN'FWANTED  by  a  LADYof 

ru-«iiici.*  HAbil\,  wnrc*  a  giNtd  hAnd  and  umJ^r-tarJ*  Fnf— <*i  t*  •  • 

C^nruin   Ihoroufchtv.    WuaU  umJenake  Si«Teur>"»   m\rk  rf  l»*4'» 

~L I T H OG R A~P HlC  ILLUST R AT k7 N S 

Of  llie  hiehe*i  cla*»  eaeculed  for  s.ienii*t«  in   I  ntoin.  l.«y.  <  - 
Natural  Hi*t.iry,  Antiquitie*.  ftc    .Vi.urate  Ilratrrnc*  m.i*  frrtli  Sf*-omr» 
either  bv  the  Miawcope  or  to  i*alvnil  «i*e.— W  PUREISS.  i.  Fiaii  ii  ■  ii 

Building*,  Holh^m.  W.C  

HOME  TUITION.LONDON*  SUBURBS- 

—  S  rrr>F.N1S  in  Cla**!**  and  .Maih«matit*  aiiti.dtd  al  !•>•  *• 
hou*«*  Ky  a  High  Wrangler,  F  R.S..  on  nr\  reA"^T4l.le  frrf.*  ">»»—  i 
attrnlionio  l»rkward  pupiU  —X..  i).  iHmiile  Cie~»at.  Haiitni»t*t(  .| 


M 


ICROSCOPIC  OBJECTS 

Hitlological.  Botanical,  Geoloijical.  bv  lli 
0*11  on  mo»t  moderate  term*.  Partictilar* 
Road,  Fore*t  Hill. 


FOR  HIRE 

r  t«-tl  Mi.iirler*  I  4 
of  B.  WcLxs  Da'nw 


BOOKS   (Secondhand),  Miscellaneous.  R« 

mainder*.  4c —C  HERBERT.  Engli*h  and  Fore:tn  Boukie'.ler  1- 
G->*«ell  Road.  lA:.ndon,  K  C  CataU.KUe  free  00  receirt  cf  two  »iat-|. 
Librarie*,  Kid  l^rk^,  and  ParthmenI  putchaied. 

""international  health  exhibition." 

DIVLSION— EKCCAT10N. 

A  PRIZE  MEDAL  AWARDED  TO 
THOMAS  D.  RUSSELL. 

78,  NEWGATE  STREET.  L(>NP<iN.  E-C 
For  Geological  Collections  for  Science  Teachinr 

Cmlat^C^rt  Pfil  frrt. 


PATERSON  &  COOPER. 

76.  LlTTl.E  ItRIT.MN.  I.'^Mk^N.  F.-C. 
Electric  Light  and  Power  and  Telephone  EnKtneci 

New  Electric  Lifihi  Catalojur.  r«>»l  five  •• 
PATERSON  A  COOPER  beg  t-  im  notke  that  Ibey  "t""*' 
the  Philo«.phiral,  Rd..aillonal.  and  Faprriwenial 
Mewv  J.  «nd  T.  M  AYFIELD.  41.  i^cen  \  Kt<««  Sn^  K  C- 


Digitized  by  Google 


jm.  8.  1 885 J 


NA  TURE 


Ixxv 


IIINBRALOGY  AND  GEOLOGY. 

fut<  receh'tJ /rem  /af^n, 
jOMt  MAGNIUCENT  SPECIMENS  uf  SrillMTF..  .n-.iW  CryTtaU 
.'J  luiiu  ill'.!  ti  inch«*  igog  ;  alco  GrauiM  {rom  8  iochcs  to  24  ioctus  in  fir*. 
Miatt  ift'Hf  mtw  (UttH.  m»  /kroUr  t$mtnmuttt  «nur  Ar  txpttitd. 
SISr.lF.  CRYSTALS,  and  SHALLCROVPS  of»li«  NEWLY 
rOlfil'  HKKtiKRI  I  E  fr^B.  MAIJCK.  IT  S  A.,  SHKRRV-COI.OUREn 
TOfAZES.  ^IBI.RIA  KMf.RAI  Don  MATRIX,  fine  MANGANITtS, 
OAUNAS,  CALVBITES.  t;ONSB£kti  SILVERS,  and  vwy  Wis* 

~    •rftOCKS.alM  WtCR08COPIC8ICnON8ortlM 


oiMiitr 
ilJft* 


Lith  tn  Af^!Uattfn         I'lmmm,  CliiscU,  and  >{aiiimcr  Sirap*. 

PUVATK  I.B880N8  AMD  BVBMIMO  CLA88B8. 
■tOWTOE  CASKS  AND  APPAKATUS.      CMd^pM*  fim 

SAMUEL  HENSON, 

ay;,  STRAND,  LONDON, 
I  Slant 


C.  D.  AHRENS, 

raiSM  WORKER  AND  PRACTICAL  OPTICIAN, 

J6.  GREAT  kUSSELI.  STKEF.T.  LONDON,  W.C 


SPECIAL  i\'OTJCB~SftlktNtw  Polarising  Prism. 


Cakiandtmr  ^^v  A  A  H  ^  ffftec*  Sitwigly  rcciirnmemlwl  rnrl-anlerp 
^■kt  iriD  take  tr.  »i)  Ooj«!C(  AUo  m«  the  New  Erecting  Mi<;ru>Lop«. 
l>TOli«ct'Giai»aA<i  uv  Eye(wi  c  c»nl)««a«d«rilbit.  Iii^theonly  way 
tfiavdk0t^t4  in  lt<«r  iljht  nd  form.     Maker  of  ihe  Largeit 

)«llftaa»k«abHCnu  r-.r  th-  lair  W.  S|>oitiswaoclc,  Em.,  P.R.S.,  &c 
tCMJArrM*  Cmp.  L.^  .  l.L.P  ,  1!  A..  Ac,  &c 


SILVER  MEDAL  AWARDED 
To  JAMES  R.  GKEGORY  fbr 
EDOCATIOKAL  COI  l.FCTK  )NS  OF  GEOLOGY  AND 
MINERALOGV 
mhml  Health  «a«l  EdncaiioM  Cchifaiiioa,  1U4. 
I  In  rtfa,  i86r.       and  iU9  m  Lwdua,  Pari*,  Sydaay, 


GIOtOOICAI.  AND  MINCRALOOtCAL  COLLICTIOMS 
F<ir  MmMunt,  GdDtgct,  SdMMb,  hmxmm,  Sndaatt,  ftb 

'•M%IM<1>!  I.'il-  <m.ap|.Ii,;ation  (o — 

JAMKS   R.  GREGORY. 

Ornlt^.l-T  AMD  MlNKRAIOCttr, 

M,  Charlotte  Street,  Fitzroy  Square,  W. 
IftwWIihud  list. 

SCQNCB  AND  ART  DEPARTHENT 

i^Cnrr.  GKAKT  for  I  HE  I'lIRt  HASl  Of  STANDARD 
MUDIONB  AND  AfPAKAl  US  FOR  TEACHING  GEOLOGY 
IP  HwiMjpgV.    NEW  LISTS  wd  FORMS  00  wUdi  tlw 


THOMAS  J.  DOWNING, 

STRBCT,  LONDON.  E  C.  (over  Qaattcr  of  a  Century) 


NBW  MICROSCOPIC  SLIDES 

JUST  ISSUED  BY 

UWARO  WARD,  a49,  Oxroto  Srsnrr,  Manchister 

iwk  Klyu  ( PoIypdoM  of  Biealaia  cSKataX  Oi*4**  'b*'  BiMgdw. 
»   .»  It      Pwiaat  PatariMspc 

nOMltf  Eimi  (Ni«mnt  <}romacil«X  in  Baliam. 

frict  Ooc  SbilCng  each,  <w  pott  free  for  14  Stamp*  each. 
ICicT7»osM  Sii<i«*  iojrreat  variety 
"olaaaar  TlMBWliiHit  nhjaftt  ii  Dineeiioa*  of  the  Cockroach, 
pMtftMMrtr.  t# 


On  the  i»tof  every  Mocih, 


THE  ENTOMOLOGIST: 

•*  ILtU^TRATED  JOURNAL  OF  BRITISH  ENTOMOLOGY 
Edited  by  John  T.  CA»iNCTOir, 
With  ihe  Awitance  of 
•nOBKie  BovD.  f  7..S.         I       John  A.  Pown,  M.D. 
MMftA.  Fit.  H.  F.L.S-        |        )•  Juvn^x  Wnil,  F.US. 
F.  BUCHAXAN  WlllTB,  M.D. 


J''***^!  hrtuin  by  irell.lcga«rii  EaliMiaioMtU  M  nD  Cwadwt  af  A» 
jff"*^  loMcit  injoriout  or  beoeAcial  to  Fain  or  GaHen;  NoiM  on 
lA  ftiil-irie* ;  'rcMmiicf  of  Rafilirt,  Ac.;  there  are  Monthly 
:itct  and  Dewderala. 
_*^Oti  WooncvT  iu.irsTaATiOK(,  to  tbe  prislioa  of  vrbich  eapccial 
Z"*"  ^        «*d  lewtoiinl  UmoaaMMSB  aiM  CM«oMo>LtTiKh 

snmcm.  MARSHaLl,  a  CO.,  SwiMtn-Hall  OMft. 


Price  n,,.-  '^liillitii;  M...:iihly- 

ACMILLAN'S  MAGAZINE 
N«.  an,  ^JANUARY. 

TONTENTS. 
»  —THE  HIOHI-AND  CROFTERS  IN  CANADA. 
j.-M    I  AIM.  ON  THE  KKK.NCH  REVOLUTION. 
>— I  HE  RKHISTRIBUTloN  BILL. 

4.  -THE  GREAT  BAXIAIKS  SCANDAL 

5.  -THE  OIL  AND  GAS  WF.LUS  OP  PBNNSVLVANIA. 
«.— A MILLIONAIKK'.S  rousts     Part  L  OupiMil*— III. 
y.-'RKVIEW  OK  I  Ht.  MoN  I  H. 

  ilACMILLA.N  &  CO.,  LONDON.   


On  the  lit  of  every  Month. 

JOURNAL  OP  BOTANY, 

BRimm  AND  FORBION. 
Hind  by  Jam t«  Biittbn.  P.L.S..  Britiah  Mtueom. 
CoMTMV«:~Ot)ciaal  Aniclaa  by  leadine   Botaaiau.— Extracu.  am 
NotiewjoC  Bookt  and  Memoira,— Artkk*  ia  J aaraali.— Botanical  News.- 
ofSodMiea. 

u-  yi.  Subacfipiioo  lor  0«e  Year.  payaUa  isadvaneab  int. 
t  WEST.  NKWMAN.  ft  CO..         HMM  Om^JLC 


THE  ZOOLOGIST: 

A  .Monthly  maoazine  of  natural  histi  rv 

Third  Scries.  Edited  by  J.  E-  HARTtNC,  F.L.S.,  F.Z.S.,  Member  of  the 
Briiiib  Oroiibolagiala'  Uaioo  ;  cootaio*— 
Original  Anidet  by  well-known  iu(uraU«ts  in  every  heanch  nf  Malafy: 
habile  of  anImjiU  ;  arrival  and  departure  of  nii)trBtory  hir<l»:  occurrence  of 
rare  bird^  ;  <ji-:ribution  and  itiigraliun  of  British  freah-water  fish;  new  or 
rare  manne  fish;  local  a<ivaTi.i  ;  lirimh  reptiles;  HHiiih  land  and  freah> 
water  molluaca,  with  remark!  nn  thr  hia-.inl>  and  habiu  uf  the  apecice:  and 
other  matters  of  general  intrn -.i  m  th  isr  »ho  delight  in  natural  history. 
Reports  of  the  I.innr-an.  Z>'1  picat.  a:..!  h'.nttimoloK»cal  Socictic  Review* 
of  naiiir.>l  hisioiy  ljcit'l.%.  <1cl:i-.  i.al  ir;ii!'Ution4  from  fof mn  iM  lu^ical 
joiinutU  of  important  and  interciting  articica  in  various  branch ea  of  aoolsgy, 
ThnmnN  oncanionnl  modcvc^ 

 Jf^WN  VAN  VOORST,  i.  PatanMMer  Row. 

THE  BREWERS'  GUARDIAN  : 

A  Fortnightly  Paper  dev  iled  to  the  Ptrteciion  <  f  Brewers' loterctta, 
Liceosiiit;,  I.egal,  arid  Pirliinn  rii  ,r>  Maurri 

Rsvis»  or  THE  Malt  ano  Hor  Trades  ;  and  Wik>  and  SriUT  TnAi>n 

Rkcoro. 

Tbe  Organ  of  the  Country  Brvacm. 
"The  Brewer*' Gnardinn    ispuhlished  on  theevenlnKs  of  every  altemal* 
Tuesday,  and  ia  the  only  jotim-il  olTici.ally  eonnecitJ  with  brrwiaf  inteRSts. 

Snbetaription,  i6>  6<f.  per  annum,  p  ><t  free,  dating  fr^m  any  quaitarday 
SnnlnGnpio.  "  '-A^h     Registered  for  tran^mi^^i'  i  ^^I  r  .i  l. 

Offices  —  -;.  Hond  Court,  WalKrook.  L  nd m.  K  C\  

I'-'i.  iicr  Ann,.  l^yS.  Po^t  I>rr. 

DER  NATURFORSCHER. 

WodMnMattror  \rt  1  .  in,:  .Vr  I'orttdllitMladW 

Naturwi*.Henv:haften. 

HemmnpabaD  von  Dr.  WtLiin.M  SKtARBX. 
A  WaeVly  Pario4lcM4«««led  to  Natural  Science.  5*  Not.,  iCf.  Sptdman 

Number^  may  be  had  through  any  Porcifn  Bookseller,  1884  com  men  ceo 
the  XVI I  ill  votnme. 

Herlir.    Dt'.MMLF.R.  7-,  ni.\rlotten»lrane  S.W..  and  all  Bookiellera. 

NORTH    BRITISH  AGRICULTURIST, 

the  only  AgricsliunU  Jonraal  in  Scotland,  1 
Landowners,  Farmen,  Resident  Acenls,  aiid 
nanagement  ofland  throughoal  tbe  United  Kingdom. 
The  AGRICULTURIST  i«  published  every  Wednevlay  afterrMon  in  time 

or  the  Kvenln;  M.^i!t,  and  roniiin«  Reports  of  all  the  principal  Britiih  and 
Iri^-i  .M.trVietN  cl  the  wreck. 

Theipetial  alicntionof  Land  Ajjeolsii directed  t.)  the.\GRICULTURIST 
as  one  of  the  be»t  existing  papers  for  Advertising  Farms  to  he  I>ct  anil  F.states 
for  Sale. 

Adverli»er»  addressing  themselves  to  Farmer*  will  find  the  AHRICU^L. 
TURIST  a  firsKlass  medium  for  reaching  that  Class. 

Price  3if.    By  post  3^.    Annual  Subscription,  payable  in  advance,  141. 

Offices— 377,  High  Street,  Edinburgh;  and  145.  tjoeen  Victoria  Slnet, 
l.ondon,  E.C. 

Money  Orders  payable  to  CHA»t-n»  AwnnmoK,  Jtin.,  Edinburtl*' 

LA  SEMAINE  FRANgAISB :  a  Weekly 

Newspaper  ami  Review  in  the  French  l^n^uige.  Po*" 
Science,  Art.  Varieties,  Notes.    Price  td.,  through 
tbe  Railiray  Bookstalls.   Office,  441.  Strand.  W.C. 

LA  SEMAINE  FRANCAISE  :  Journal  Fran<;ais  potir 

rAnglelerre  :  Politique.  Litt«rature,  ScieiKre*.  Arts.  Vari<l<s,  NouvelWs, 
rl  Notes  Un  eiemplaire  par  la  poste,  *\d..  en  timbres  posle.  Abonpe- 
meat  franco  par  la  [loste— un  an.  101.  to./. ;  six  mois,  s<.  5^.  Pria  %4. 
ches  lout  lea  libraires  et  aoa  fare*  des  ehemins  de  fer.  On  •'abonnn 
aua  bureaux.  441.  Strand,  Londm,  W.C. 

LA  SEMAINE  FRANQAISE.— La  Semaine  Fran- 

(aiaa '  has  been  bro^lf  bt  out  in  London  for  the  benefit  of  those  Enii;[i>'i 
readers  who  may  wish  to  study  cootemporary  Frencb  from  all  noiots  o< 
view,  instead  of  confining  their  reading  to       fniticaiHr  OnUl 
It  certainly  meriu  naatm^—GrmfkU. 

Tanin  or  SoMcaimwit^  »• 
ThrenMnntlH  ~.  — 

8ta       ..       .........     ~    s  S 

Tmwm  „       ...      ~.      _     .»     m     n  w  !• 
F.O.O.  pavabloM  A  CnRm. 
PabliiUiMeOnee,  441,  Stnad,  W.C. 
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WESLEY   COLLEGE,  SHEFFIELD. 

{AFFILIATED  TO  THE  LONDON  UNIVERSITY,  1844.) 

GcnxucoK  AXD  Chaplain    Rkv.  W.  H.  DALLINGER,  LL.D.,  F.R.S.,  &c,  &c. 

Head  Master      ...      H.  M.  SHERA.  Esq.,  M.A.,  LL.D. 
Secx>xd  Master       ...       C.  J.  SCOTT,  Esq.,  M  A..  Scholar  and  Prireman  (Camb.). 

FasT  Mathematical  Master    THOS.  HUGH  MILLER.  Esq.,  B.A.  (Wrangler)  Camh. 

And  TWENTY  ASSISTANT  MASTERS  and  PROFESSORS. 
Ix  to  Classical,  .Mathematical,  Eaglbh,  and  Commerci.al  Subjects,  BIOLOGY,  PHYSICS,  and  CHEMISTRY,  the 

W  Ai»  LxB^sa^ei  of  Euro;>e,  Hebrew  and  Syriac,  Vocal  and  Ia<itruroental  Mu<>ic,  and  Drawing  are  taught  by  Accompli»hed 

Professors. 

The  Ret.  W,  H.  DALLINGER,  F.R.S..  has  andcrUkcn  the  PROFESSORSHIP  of  NATURAL  SCIENCE  ;  at»d  giw 
  Weekly  Lectures  and  Class  Instmction  in  PRACTICAL  ZOOLOGY,  BOTANY,  &c. 

CHEMISTRY  u  Uo^l  by  R.  W.  LANCASTER,  Esq.,  B.A.  (i^t  Class  Nat.  Science).  Christ  Church,  Oxford  ;  and  1  Courxc 
c(  LECTURES  00  PHYSICS  »»  dclivcrwl  each  Term  by  A.  H.  ALLEN,  Esq.,  F.C.S.    SCHOLARSHIPS  are  AWARDED. 

worth,  in  the  aggregate,  300/.  a  year. 
Tfce  JUNIOR  SCHOOL  \%  in  excellent  efficiency.     Permanent  .Staff,  T.  .S.  COX,  Esq.,  B.A.  (London),  and  three  o<hcT 
T1L\INED  Masters.     CHKMl.STRY,  R.  W.  LANCA.STER,  Esq.,  B.A.    (Oxon)  ;   MUSIC   ami   SINGING,   L.  M. 

MIDDLETON,  Esq.,  Bac.  .Mus.  (Camb.) 
PROSPECTUSES  may  be  obtained  by  Application  to  the  GOVERNOR  or  HEAD  MASTER. 
THE  .SPRING  TEHM  WILL  COMMENCE  ON  TUESDAY,  JANUARY  IJ. 


L'ELECTRICITE: 

Cb^qae  Samedi,  16  pa^ea,  g:rand  in  8vo,  s  colooo«s. 

REVUE  HEBDOMADAIRE, 

SdcKifiqtie,  illustr^,  i |>eciale,  scul  journal  tenant  let  lecteur^ 
at*  eoarant  de  tontea  let  expositions  ^ectriquea,  et  de  tou<s  Ic' 
projjri*  de  I'^lectricit^. 

ComiU  de  BMaotion.  AEMEHGAVD  JEUHE, 

A.  BERTHON,  E.  BOISTEL,  F.  BOREL, 
R.  de  COULON,  W.  de  FONVIELLE,  L.  MAICHE, 
A.  de  MERITENS,  D.  MONNIER,  U.  NAPOLI. 
Sub$tr%ptum  Ytarly,  20s.  ;  Six  Mtnlhi,  lot. 

Agency  (or  En;;land  and  Colonies — 
LE  FEVRB  AND  CO.,  BN0INBBR8, 
*6.  Budge  Row,  Cannok  Street,  London. 

I  Copy  Mni  pott  Itm. 


THE  ENTOMOLOGIST'S  MONTHLY 
MAGAZINE. 

9tka  8j<panct,  M'i«iliir,  *4  Mf  ti  8vo,  with  occasional  llluMralioot. 
f>jm4mruA  hf  *-'  C  Bahuktt,  /  W.  Pouglah.  R.  McLachlan.  F.R.S., 
C  r  K««.  r.ZS.K  SAi'Nuaiiv  K  XS  ,Ao<J  H.  T.  Staintok.  F.R.S. 
titm  M<c*jan«,  coaini«i>«<J  in  iW^.  oonlaini  lUtulard  ulicUi  and  nolei 
all  ai.t  .ccia  cjonactad  *lth  Knlomolocy,  aad  eipccially  on  the  Inwcta  of 
Kr>i.ti.  liU«. 

k«i*>nfiti<(«  — Sia  Khilling*  par  Volumt,  po*l  free.  The  Tolamet  com- 
mn^m  vtik  ika  Juna  numt>«r  in  tach  year. 

Vvu  I.  I'i  VI,  (Mron^ly  Iwiiml  lo  ckrth)  may  Ix  obtained  by  purchawr*  of 
A*  «MiM  Ml  1(1  dau,  al  the  iii>  rcatad  price  of  loi  tach  ;  the  luccceding 
e<o*t  My  >j*  1^  trnftrntmitly  or  l'i|{eilM-r.  al  ji.  each. 

Ixnd'rii;  JoMN  VAN  VOORST,  i.  Patemotttr  Row. 

ft  fl  — CoaimiiaMaiioni,  ftc,  akould  be  aenl  to  the  Bdilora  althe  above 


Small  fivri  4i. 

LIST  OF  BRITISH  VERTEBRATE 
ANIMALS. 

By  KR.\N«JIS  I'.  P.^SCOE. 
 TAYLOR      FRANCIS.  Red  Uoo  Court  

AUTOTYPE  PHOTOGRAPHIC  BOOK 
ILLUSTRATION. 

advantaof.s. 

i«t.   They  pre»«nt  Faithful  RevrtKntalions  of  the  Sobjecli^ 
and.  Priolcd  on  the  paper  of  the  llook  il*elf,  moantin(  not  raquired. 
3rd.  For  F.dition*  of  looo  and  under  they  arc  cheap. 
Employed  by  the  Truttcc*  of  the  liritith  Muwum  and  l>y  (be  Laamed 
Socieliu  ;  alw  Iry  many  of  the  leading  Publithen. 

j4  mtmftt  tit  H W*i  rtcenllf  dtrnty  or  at  prMent  in  iht  pr»»»,  iMy  b« 
cited:  Lady  Hniiscy'j  "Tahiti";  Prof  r.ardner't  "The  Tyi*»  o(  itr^^h 
Coini";  Holltapffelt'i  "Practice  of  Ornamental  Taniiin":  .Ku<!vl«Tf'» 
"Onuuncolal  Arti  of  Japan";  I.ocWyeT'i  "Spectral  AnaU-M*";  Hurgeaa't 
"  AlduMlocical  Survey  of  India"  ;  "  Samuel  PaJmer  :  a  Meinoit  * 

Of  ihb  laat  work  the  Alktmttum  »a)-»  : — "Thi»  IxioW  i«  admiiaMy  itttaa- 
traled  by  fourteen  autotype  reproduction!  from  lovely  and  cbaractouuc  xpia 
thawingt."   

FOR  THE 

ARTISTIC  DECORATION  OF  THE  HOME, 

VISIT  THE 

AUTOTYPE   FINE  ART  GALLERY. 

74,  NEW  OXFORD  STREET 
(Twenty  Doors  West  of  Mudie't  Library). 
SPLENDID  COPIES  OF  THE  OLD  MASTERS, 

From  the  moit  celebrated  Galleries  of  Furope 
REPRODUCTIONS  OF  MODERN  PAINTINGS 
From  the  Luxemboure,  "  The  Salon."  Royal  Academy,  Ac. 
FACSIMILES  OF  TURNER'S  "LIBER  STUDIOftt  M." 
COPIES  OF  REYNOLD.S  GAINSBOROI  GH,  I.AWRENCE, 
And  rare  worlu  from  tne  Print  Room,  Briti«h  Mu^*^na, 
An  Illustratkd  pAuriitRT,  with   Prcu   Notices  fr\jm  the  fttrntt. 
AlhfHirum,  A<tultm]i,  Fcrtjotit,  Art  Jfmntal.  Ac  ,  free  per  Pt«»l. 

Fine  Art  Catmle^t.  174  h'fl-  frut  SiJifrm{r,/rxt  ftr  Pnt. 

THE   AUTOTYPE  COMPANY. 

74.  NEW  OXFORD  STREET.  W.C. 


SCIENTIFIC  WORTHIES. 


The  following  is  a  list  of 

MICHAEL  FARADAY. 

THOMAS  IlKNRY  HUXLEY. 

CHARLES  DARWIN, 

JOHN  TYNDALL. 

GEORGE  GABRIEL  STOKES. 

SIR  CHARLES  LYKLL. 

SIR  CHARLES  WHEAT.STONE, 

SIR  WYVILLE  THOMSON. 

ROHERT  WILHELM  KUNSEN. 

ADOLF  ERIK  NORDENSKjOl.D. 

.'^IR  M'lLLIAM  THOMSON. 


the  Portraits  that  have  appeared  in  the  above  Series. 

hkrmann  l.  f.  helmholtz. 
sir  joseph  dalton  hooker, 
william  harvey, 
sir  george  b.  airy, 
j.  louis  r.  agassiz.  , 
lean  haftiste  andre  du.mas 
richard  owkn. 
la.mes  clerk  maxwell. 
James  prescoit  ioule. 
william  spottiswoode. 
arthur  cavley. 
sir  c.  ^v.  siemen.s. 


Proof  imprtssions  of  these,  printed  on  India  paper,  may  be  had  from  the  Publishers,  price  51.  eaeM,  €>» 
the  Set  0/2^  Portraits  in  a  Handsome  Portfolio  for  jQG  os.  od.  carriage  paid. 

THE  PORTFOLIO  MAY  BE  HAD  SEPARATELY,  PRICE  61. 

Cheques  and  F.O.O.'s  payable  to  MA  CM  ILL  AN  CO.. 
QfffC%  or  "NATURE."  29,  BEDFORD  STREET.  STRAND. 


Digitized  by  Google 


A' A  JURE 


SCIE.\CF.  AiXD  SURGERY 
pROM  the  f.-irliest  ages,  the  fuuctioos  of  the  bram  have 
*    be«n  a  fasciraiing  study  to caHuQItecl  luiiui'^,  and  the 
ptJlcst  iiUcllccts  of  all  ages  have  occupied  themselves 
in  artcmpting  to  sojvc  its  difficult  nnd  coniplitiitt^d 
prflblems.    With  the  ancients  this  was  a  f:iv.)ur:it  pur- 
suit, afid  engrossed  the  thoughts  and  talents  of  their  most 
i!lu«fiini3  philoi>ophcrs.    OivinK  to  the  absence  of  exact 
methods  of  scientiftc  obscp.;ition  iUid  experiment,  tht 
cofidusifm^i  on  this  subject  "  cre  for  many  centuries  of  a 
pjtttf  speculative  character,  and  Ae  errors  and  faOades 
tbui  deduced  have  been  handed  down  and  accepted  till 
rxnp&ntivdf^  ^<^t  times.  Mo«lerii  invesligatioos  have, 
imver,  ihw»#n  a  flood  of  Ught  on  the  question,  and 
ildiwgh  much  still  remains  in  the  dark,  the  fr.rnicr 
Asctirit)  has  of  late  jetr*  beta  brigbUx  illumined  by  the 
lamp  of  science.   The  Bectmnbtcd  dinicat  experience  of 
ig^s  bad  left  knoMlcdijc  on  (he  cerebral  fi.inctioii^  m  a 
Site  of  coi^M^  and  docortauity,  and  owing  to  the  ob- 
linu  difRci^^flMd  eoni|dieatfons  associated  with  disease, 
'ie  refuJtS,  however  sij^'ntficant,  were  at  best  iin[)crfci  t. 
Tkt  dw  bry».j|t»9akt  be  sab^cted  to  direct  physiolo^ncal 
wdmit^  nttdl  modem  times,  never  attempted. 

'  ■;  I'll.  T  ;  (  ;i  neration  only  has  the  practicabiblv  (>( 
iieen  demonstratcdt  and  numerous  ubserveis  have, 
3ir  direct  operatioBtmtha  brain  substance  of  animals, 
kmed  at  new  conclusions  as  to  its  functions,  and  greatly 
invfationised  our  ancient  conceptions  on  the  bubjcrt. 
I^idoice  has  also  be«i  grven  against  the  koIi  me 
.JiT  'irv,  and  ah  ■  :  pr  'i-f  has  been  adduced 
t^tbefact  thai  the  brain  may  i>e  handled,  irritated,  or 
(■nislly  destroyed  witlMut  ncccssan,  dan^;cr  to  lite. 

•:'  f*n.  l  if  st  dcvclopn»ent5  of  this  method  of  investi- 
.^u^-^         l^een  the  discovery  of  those  centres  in  the 
Onexwluch  preside  over  vohintary  motion,  which  have 
01  >:c  especially  by  I'rof.  Ferrier,  differentiated  and 
Ivafited  wiii*  great  precbion.    This  important  know- 
Ugehasbeen  arrived  at  by  an  extended  series  of  ex- 
"tnoKotj  coDdtictcd  on  fiving  animals,  in  which,  In 
^ittnme  the  several  eflfects  of  stimnbtting  or  destro>  in^ 
baited  areas  of  their  brains,  the  difierent  functions  of 
ik«e  vpcdAl  localities^  bave  been  determined.   A  topo- 
Vifby  of  the  cerebr«ft-  turn  tbtts  been  constructed,  in 
■fekh  the  various  faculties  have  been  mapped  out,  but 
aalilce  the  illogicaiviatonso^  the  phrenologists,  have 
^  the  test  of  sceptitef  crHidsm  and  rigid  experimen- 
^  inquiry.     Researches  of  a  purely  scientific  nature, 
'^riedoot  only  with  i\m  .i3i)jsta.  of  elucidating  truth  and 
ivMdng  IcnowledgcJIj^i^tfKNlt  immediate  prospects  of 
Vmial  gain,  have  in  this  instance  led  to  most  important 
3Bd  meful  practicAl  A^vawMpb.  Aniked  with  the  knowledge 
Kqiured  on  animals  iflUb»  Wiontarf  ,  the  physician  has 
kia  enabled  to  utilisf       rhc  bedside  the  conclusions 
•rrived  at  for  the  service, o|  hujuan  beings.  Clinical 
ferieace  cctmbined  witl^«teMd  anatomy  bad  aheady 
ilic    nH:'n<  'il  'I'-oi  T.-   ';::sptct  the  presence  of 
■        tu  tb^  t»fi»i*i,  bu*  is>  Uj      precise  locality  he  was 
t^itj  in  doubC     Now,  however,  guided  by  the  recent 
-.  ^  .  r>  r<f  pi  t  >  <iolosy»  he  i  5  enabled  to  predict  the  post- 


tion  in  a  bife  number  of  cases  with  jfreat  certaihty  AHli*  ^ 

precision.  Evidence  of  this  is  afforded  by  the  proceeding 
adopted  in  a  ca^  of  disease,  nutice  of  which  has  lately 
appeared  in  the  medical  papers.  It  appears  that  a  man 

presented  a  series  of  symptoms  w  hich  enabled  Dr.  Hughes 
BcMiiett  to  diaguo«:  a  tutuour  of  the  brain,  that  it  in- 
\  o1ved  its  cortical  sabstance,  that  it  was  probably  of 

limited  si/e,  and  that  it  was  situated  at  a  certain  definite 
spot.    The  situH  was  trephined  over  iho  suspected  region  ; 
there  a  tumour  was  found  af\d  removed.    On  recovering 
frcm  the  inunediate  ctlccts  of  the  operation  the  patien 
wai  and  couliuutd  for  three  weeks  in  a  satisfactory  con- 
dition.  He  was  perfectly  intclliircm,  his  functions,  eaccpt 
for  ccriain  defects  of  motion  caused  by  the  disease,  were 
normal!)  [lerfoiincd,  and  there  was  an  absence  of  all  the 
distressing  ¥>iii])tonts  from  which  he  had  formerly  St^  - 
ftrtd  and  from  \shich  he  mu^t  necessarily  soon  have 
succumbed.    Lnfurtunately,  at  the  end  of  this  time  a 
complication,  incident  tu  all  serious  surgicid  operations^ 
supervened,  from  which  the  patient  ultimately  died.  The 
unhajipv  termination  of  this  particular  case  does  net  in  ' 

any  wa\  detract  fmm  the  importance  of  the  principles 
which  it  invo1ve<;.  It  still  renoains  a  signal  triiunpb  of 
dia;^rnostic  accuiary,  a  precision  nuunly  attained  by  exact 

experinipntai  research.  It  is,  moreover,  further  pnwf  that 
by  utilising  this  improved  iuiowlcdge  the  surgeon  may 
not  only  remove  disease  from  die  brain,  bat  that  be  may 
do  so  without  necessary  shock  or  risk  to  the  nervous 
system,  and  that  the  procedure,  under  modem  antiiseptic 
precautions,  need  not  be  attended  with  {reater  doi^er 

than  may  follow'  any  other  severe  surgical  injury.  This 
interesting  and  iiistruciive  case  will  doubUe&s  inaugurate 
n  new  en  in  medical  practice,  for  although  this  paiticolar 

individvial  has  succumbed  to  measures  adopted  to  avert 
his  oUierwise  ccriam  death,  the  eitpeneucc  thereby 
gained  is  sufficient  to  encourage  fortlier  efforts  in  a 
similar  direction  which  may  pro\c  beneficial  to  others. 
In  the  Marshall  Hall  oration  oi  last  year  Prof  Fcrner 
remarlced, There  are  already  -igns  thai  wc  arc  widlio 
measurable  divlance  of  the  successful  tieatmcnt  by 
surgerv  of  some  of  the  most  di-.trcsslnr;  and  otherwise 
hoi)eless  forms  of  intercrani.il  disease,  which  will  vie  with 
the  splendid  achievements  of  abdominal  surgery.'*  He 
further  added,  rctkctuif;  on  the  success  which  had  attended 
brain  operations  on  animals,  "1  cannot  but  believe  tliat 
similar  results  are  capable  of  being  achieved  on  man 
himself."  That  distinguished  pliysioloj^iat  cannot  bat 
feel  gratified  that  bi$  prophetic  words  have  been  partial^ 
realised. 


W  m»  ^1  ■ 
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DE  BARY'S  «  VEGETATfVE  ORGANS  OF  THE 

PHAXhROi^AMS  A\/>  J'/CRXS" 
r«'w/>,//  ,7//7  v  Anaiomy  oj  the  Vtgetaiivc  Organs  of  tiu 
and  Ferns.  By  A.  De  Bary.  Translated 
hs  f .  u  iSower  and  D.  H.  Scott.  (Oxford:  Clarendon 

I'tess,  1SS4.) 

IX  iS6i  a  plan  was  drawn  up  in  Germany  to  provide  a 
series  of  hand-books  or  text  books  on  botanj',  which 
should  treat  of  the  science  as  it  existed  at  the  limejj^^^;  ^ 
of  these  books  were  completed,  1  )e  Bary's  "  Verslei^^^  botaaJ 
.Anatomic  der  \  egctations  or^'ane  dcr  I'^''*''"^"^E«\^^  ^.^^Jflgpi^ 
Faroe"  (pubhshed  in  1877)  being  one  of  tli^i-j  ^^v  s '  VcrwioV 
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book,  as  IS  well  known,  proved  to  l)€  a  masterpiece  of 
industrious  research,  accurate  treatment  of  facts,  and 
critical  siftmg  of  details ;  its  influence  soon  became 
apparent,  not  only  on  the  best  teaching  and  text-books  of 
our  lime,  but  also  on  those  engaged  in  original  research 
in  various  directions.  This  marked  influence  was  not 
contined  to  Germany,  but  affected  the  teaching  in  this 
country  also  :  and  some  of  us  were  so  fortunate  as  to 
come  under  that  influence  before  more  antiquated  methods 
of  treatment  had  rendered  diffi:ult  the  task  of  receiving 
the  new  impressions. 

Mr.  liower  and  Dr.  Scott  have  now  prepared  a  transla- 
tion of  this  treatise,  and  those  best  acquainted  with  the 
original  will  be  foremost  in  congratulating  them,  not  only 
for  having  placed  the  work  in  the  hands  of  English 
workers  and  students,  but  also  for  the  manner  in  which  it 
has  been  accomplished. 

In  commenting  upon  the  plan  of  the  book,  it  should  be 
borne  in  mind  that  the  basis  of  classification  is  anatomy, 
and  anatomy  only,  and  this  accounts  for  many  peculiarities 
in  the  mode  of  treatment. 

The  introduction  sets  this  forth  clearly,  and  shows  the 
kind  of  difficulties  to  be  avoided  in  the  scheme.  Students 
will  gain  by  carefully  reading  this  able  introductory  por- 
tion, which  contains  an  admirable  account  and  criticism 
of  the  relations  of  the  tissues  to  the  ineristem  from  which 
they  are  derived,  and  the  vexed  question  as  to  the  best 
mode  of  classifying  the  systems  of  tissue  in  mature  parts. 
Tlie  great  difficulty  of  course  is  in  the  case  of  what  Sachs 
terms  the  "fundamental  tissue" — i.e.  the  tissue  which 
remains  after  the  dermal  tissue  and  tibro-vascular  system 
have  been  removed.  Ue  Hary  finds  it  necessary  to  cut 
this  up  into  several  forms  and  systems  of  tissues,  as  was 
to  be  ex|>ected  from  the  mode  of  treatment.  Sachs  has 
lately  agam  maintained  that  on  the  whole  the  "funda- 
mental tissue  "  is  best  regarded  as  one  system.  This  and 
other  discussions  as  to  the  relative  value  of  systems  of 
tissues  certainly  owe  much  to  the  point  of  view  started 
from,  and  it  is  not  easy  to  sec  how  De  Hary  could  avoid 
the  further  dissection  of  the  larger  systems  of  tissues. 

As  matter  of  fact  he  is  constrained  to  adopt  six  chief 
fonns  of  tissue,  various  groupirtgs  of  which  constitute 
the  systems  of  tissues.  These  are:  (i)  Cellular  tissue 
(epidermis,  cork,  and  parenchyma)  ;  (2)  sclerenchyma ; 
(3)  secretory  structures  ;  '.\)  vessels  (this  word  is  Tnukftr 
in  the  Cicnnan,  and  "  vessels "  does  not  express  its  in- 
tended nteaning  accurately) ;  (5)  sieve-tubes ;  (6)  milk- 
tubes  [i.e.  laticiferous  vessels).  Intercellular  spaces  form- 
ing the  subject  of  an  appendix.  This  preliminary  classi- 
fication, as  would  l*c  expected,  presents  difficulties  here  and 
there,  and  it  will  be  seen  that  the  structures  designated 
"  secretorx  "  afiord  exercise  for  the  utmost  ingenuity  in 
classifying  them  anatomically. 

Having  laid  down  the  lines  along  which  the  plan  of  the 
work  is  to  run,  so  far  as  these  forms  of  tissue  are  con- 
cerned, De  liary  then  proceeds  to  review  and  criticise 
the  views  !  '  '  '       •  '  .        1  uion  of  the  various 

groups  of  I  1 5  or  portions  of  the 

meristem  of  the  growmg-point.  Hanstein's  classification 
into  dermatogr:  '    '    '  ' n  is  well  known. 

.»8  is  alHo  the  f  We  cannot  here 

cnKcr  1  ,1  xxwin  refer  the  student  to  this  excel- 

lent suuk'.u  .1;,  i.iujcly  uating  that  the  facts  do  not  allow 


of  Hanstein's  classification  being  extended  to  all  the 
cases,  though  it  must  be  admitted  as  true  for  verj-  nuny. 
Nor  have  later  investigators  succeeded  in  establishing  a 
system  of  classification  of  the  tissues  comparable  to  thai 
of  the  animal  embrj'ologist.  This  of  course  roraplicates 
the  matter,  and  accounts  in  part  for  the  plan  f.)Uo»ed  m 
the  second  part  of  the  book,  which  treats  of  the  urange- 
mcnts  of  the  forms  of  tissue  referred  to  above,  »nd  of  the 
changes  in  their  primary  arrangement  brought  abowi  by 
secondary  changes,  ^.j^'.  growth  in  thickness,  &c. 

In  Fart  I.  the  first  chapter  deals  with  cellular  tissue, 
the  |)ortion  concerned  with  the  epidermis  and  its  «nicturt 
being  particularly  interesting  and  important.    l>e  liary's 
account  of  the  stoinata  has  long  been  known,  but  many 
facts  relating  to  those  peculiar  forms  known  as  water- 
pores  or  waler-stomata  will  be  new  to  the  siuden'.  un 
acquainted  with  the  original.     The  description  of  the 
cuticle  and  cuticulariscd  layers  of  the  outer  walls  of  tht 
epidermal  cells,  and  the  facts  as  to  the  occurreni.e  of 
on  their  exterior  are  very  important,  and  must  afford  ih< 
basis  for  all  future  work  on  these  subjects.   A  sinking 
example  of  De  Bary's  critical  power  and  ability  to  deal 
broadly  as  well  as  in  detail  with  large  scries  of  tacts  are 
evident  in  his  remarks  on  those  troublesome  organs  known 
as  glands.    It  may  well  be  doubted  whether  we  shall  ever 
have  a  satisfactory  classification  of  the  various  '■secretory 
structures "  on  anatomical  grounds  solely  ;  it  tnuU  be 
admitted,  however,  that  the  most  satisfacton-  account  of 
these  bodies,  as  a  whole,  is  given  >n  the  present  book 
De  Uary  limits  the  term  gland  to  epidermal  tecrdory 
organs— all  others  are  to  have  definite  n-imes  implyin* 
their  different  position,  &c.    This  necessitates  ti«  4e^«- 
rate  treatment  of  reservoirs  of  secretions,  and  latiaierou* 
vessels  as  contrasted  with  epidermal  or  demval  gUnifcon 
the  one  hand,  and  intercellular  spaces  which  contain 
secretions,  &c..  on  the  other  ;  the  ditTiculties  artsing  from 
various  causes  are  in  pari  met  and  discussed,  but  then 
are  some  still  outstanding. 

Having  treated  of  the  forms  of  tissue  in  the  first  screi 
chapters.  Part  II.  of  the  book  commences  with  Chap 
VIII.  The  first  section  (Chaps.  VIll.  to  XMDis  con 
cerncd  with  the  primary  arrangement  of  the  form*  i 
tissue.  The  vascular  bundles  arc  here  dealt  with  m  gru 
detail  from  two  points  of  view  :  (1)  with  reference  to  tber 
course  or  distribution  in  the  stems,  leaves,  .tnd  roots  ;  an 
(2)  as  regards  their  structure.  The  first  aspect  of  vascuL 
bundles  is  almost  unknown  in  F.ngland,  .mil  most  teacbe 
have  ignored  it  altogether.  It  is  important,  however,  an 
although  they  must  not  be  ranked  or  compared  wr 
stnictures  occurring  in  other  organisms,  we  must 
forget  that  the  supporting  and  conducting  v"***"** 
a  higher  plant  are  represented  by  its  wood  and  trache. 
while  its  sieve-tubes  have  equally  important  duties  1 
perform.  This  l)eing  so,  there  is  no  less  reason  (' 
studying  the  course  and  distribution  of  the  vascul 
bundles  (and  the  same  remark  applies  to  laticifrro 
vessels,  reservoirs  of  secretion,  and  even  strands  o<  s*  Icn 
chyma)  in  a  plant,  than  for  tracing  ilic  distnl>ution  ol  1 
various  conducting,  supporting,  and  secreting  ticsuet  n 
organs  in  a  higher  animal.  Already  the  inveMigan< 
promise  to  bear  fruit,  as  witness  Koch's  descripttooi 
the  course  and  endings  of  sieve-tubes  in  the  leav-vs.  ; 
also  the  various  points  of  anatomy  which  thruw  ti^M 
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the  dncaarion  as  to  the  ascent  of  water  in  u-o(k1.  No 
joabt  itistoo  early  to  anticipate  where  these  researches 
say  Itad ;  meanwhile  ever>'  botanical  student  should 
km  the  course  of  the  \'ascular  bundles  in  several  typical 
pliBts,  say,  among  others,  Litthyrus,  CUmatis,  a  Palm, 
TniacMtia,  a  Fern  such  as  AspiJiuni,  and  Equiu  tuin. 
7k)5ifaoa}d  be  done  not  only  with  reference  to  the  distri- 
batiaa  of  these  important  structures,  but  .ilso  in  order 
iliuthe  study  of  transv«rsc  sections  may  become  some- 
itung  more  than  the  impression  of  a  pattern  on  the 
wmnry,  as  it  too  often  is. 
Tie  bearing  of  these  matters  on  the  older  views  which 
amiined  the  attention  too  much  to  the  typical  palm-type 
iaihe  Monocotyledons,  and  to  a  few  restricted  examples 
((Dicotyledonous  stems  is  obvious. 

Some  very  important  points  exist  also  with  reference  to 
4e  smicture  of  the  vascular  bundles,  a  matter  which 
<ta]kl  be  studied  as  De  Uary  studied  it,  in  connection 
*al>  the  above.  Students  are  seldom  led  to  understand 
itat  the  terminations  and  interconnections  of  vascular 
tB3<fles  often  differ  considerably  from  the  enlarged  por- 
KMMof  the  bundles,  or  "  bundle-trunks,"  as  the  translators 
IBB  ikaa.  TTic  classification  of  vascular  bundles  into 
'sdileiil,  concentric,  and  radial  has  become  better  known 
tftatjrears;  but  even  now  too  little  attention  is  paid  to 
ie  nbject  of  the  structure  and  development  of  the 
Modnr-bumile  system  in  roots.  This  should  be  all 
Ared  oow,  for  it  is  difficult  to  imagine  better  guidance 
Wtadiers  and  students  than  is  afforded  by  the  work  I 
mtamntm,  and  specialists  will  not  be  able  to  dispense  | 

Want  of  space  prevents  our  entering  further  into  some 
«*ef  •eighty  matters  in  tliis  portion  of  the  work.  No 
Uiorae  difficulty  will  be  felt  by  the  uninitiated  with 
ft  to  'Dc  liary's  treatment  of  the  subject  of  scleren- 
3U.  The  key  to  the  difficulties  consists  in  the  fact  that 
'iw  aMwenieot  it  rmxs  be  to  regard  tlic  sclercnchy- 
'i«  filM«s  of  the  *'  hard-bast"  as  part  of  the  "  fibro- 
■chr'  bundle,  sclcrcnchyma  may  be  regarded  as  a 
*f  strengthening  tissue  which  recurs  in  various 
and  may  therefore  be  treated  separately —that 
occurs  as  strengthening  tissue  associated  with  the 
W  bundles  bcin;,'  called  bast-fibres,  and  treated  as 
f  the  bundle  (which  then  becomes"  fibro-vascular ") 
■  other  reason  than  because  it  is  convenient,  and  the 
-   ■  iblished  one.    Simple  as  the  matter  is 

 1  on  anatomical  grounds,  we  fear  that 

fc*«i<»o  iriW  atill  ensue  from  want  of  care  in  apprehend- 
^Bs3it;itc  of  til-  I  :  this  will  be  due  to  no  fault  on 
^^pn  of  the  i<  jrs,  however,  for  the  portions  of 

ll^itk  dealing  with  these  partioiiars  leave  little  to  be 

•nH  section  of  Part  IF.,  treating  of  the  secondar>- 
'  icecl   in  the  arrangement  of  the  tissues  by 
.  forms  a  part  of  the  l>ook  which  has 
■  -  on  text-books  since  it  was  written, 
if  tiie  i;rowih  in  thickness  by  means  of  a 
.  .  •  .c  IS  c-x<"cllcnt,  and  should  be  carefully  studied 
^  fynant'.t      The  concluding  portions  of  the  book 
more  adapted  for  the  specialist  than 
'  '  <.  but  we  do  not  advise  the  latter 
r  account ;  on  the  contrary,  much 
isjtL  infortnaiion  becomes  clearer  when  con- 


trasted with  the  more  abnormal  processes  obser\"ed  in 
the  forms  there  treated  of.  The  facts  are  somewhat  more 
isolated,  however,  and  can  only  become  important  in 
proportion  as  the  earlier  parts  of  the  book  are  under- 
stood ;  moreover,  work  remains  to  be  done  among  the 
more  anomalous  fonns. 

Enough  has  been  written  to  show  that  no  botanist  will 
be  able  to  dispense  xvith  the  work,  and  it  only  remains  to 
point  out  one  or  two  faults  in  the  translation,  and 
perhaps  to  mention  a  few  trivial  matters  which  might 
have  been  put  Ijcttcr.  Such  phrases  as  "  a  numerous 
group  of  large  .  .  .  cells  (p.  21),  "the  morphologically 
lower  leaf-surface  "  (p.  319),  and  "  quite  a  few  rows  "  (p. 
372),  are  somewhat  harsh,  and  result  from  the  close  ren- 
dering of  the  original ;  objection  may  also  be  taken  to 
such  employment  of  compounds  as  "  air-and-water- 
containing"  (p.  210)  and  "many-layered,  chlorophyll- 
containing  parenchyma  "  Tp.  226).  It  is  true  that  students 
of  science  who  read  much  German  find  less  difficulty  from 
the  recurrence  of  such  forms  in  English  than  might 
be  expected,  but  many  will  regard  them  as  serious 
blemishes  which  render  the  book  more  difficult  to  read. 
Commelyna  (p.  40)  becomes  "  Coinmdina,"  subsequently 
(p.  270  ^.<f.)  wc  believe  the  fonner  is  correct,  the  latter 
being  the  German  spelling.  "  Equiseta  "  and  "  Gramina" 
{e.g.  p.  2 1 3),  and  "  Orobanches  "  (p.  384)  are  not  elegant. 
The  reference  to  Fig.  207  on  p.  467  is  wrong,  that  figure 
concerning  Cytisuit.  No  doubt  the  misprint  stands  for 
209. 

The  translators  are  responsible  for  several  terms  which 
will  be  new  to  English  botany,  .and  we  must  admit  our 
indebtedness  to  them  for  attempting  to  introduce  definite 
English  equivalents  for  such  terms  as  "  Iiii>i(L'l-st(imim^* 
''Holz  striiHge,  "  "^A  eifen-zelUn,"  and  Eruits-fuscrsellen." 
Whether  "  bundle-trunks,"  "  ligneous  bundles,"  "  subsidiary 
cells,"  and  "intermediate  cells"  respectively  will  be 
generally  accepted  as  the  equivalents  in  English  remains 
to  be  seen.  Personally  we  regard  them  with  favour,  as 
serviceable  representatives  of  terms  which  have  their 
uses.  However,  wc  can  do  no  more  here  than  congratu- 
late the  translators  on  having  placed  one  of  the  most  im- 
portant scientific  works  of  the  day  in  the  hands  of  British 
botanists  in  a  satisfactor\'  fonn  ;  and  we  no  less  heartily 
congratulate  those  botanists  who  have  been  debarred 
from  reading  it  in  the  original  German  on  the  rich  store 
so  well  placed  before  them. 
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Tlu  Solar  System.    By  Ernest   R.  G.  Groth,  M.U. 
Pp.  34,    {London  :  John  Bale  and  Sons,  1884.) 

This  book  contains  a  verj'  imperfect  account  of  the 
nebular  hypothesis  of  Laplace  and  Kant,  with  certain  1 
variations  which  must  be  incorrect,  because  they  violate 
mechanical  principles,  and  with  certain  speculations 
which  arc  valueless  because  they  are  based  on  mere 
imagination. 

The  author  does  not  realise  the  relativity  of  force  and 
motion,  for  on  p.  9  he  asks ;  "  If  a  body  be  acted  upon 
by  no  force,  why  should  it  move  at  all  ? " 

On  p.  II  we  learn  how  axial  rotation  originates  vhc        '  '  '  ' 
nebular  mass  revolves  orbitally  about  a  centre  of  fony  be  acted 
The  explanation  depends  on  the  different  orbital  mot.' 
of  the  nearer  and  further  parts  of  the  nebular  planet.   Eipt^ates  v 
far  as  this  goes  it  should,  when  properly  applied,  g-jvc  'entre  of 
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riix.  i*=  1  s"iirr;  -cear-acau.  :u:  vjaaetimot  ra>cTt  \:\ 
«*£^*~  -H  imffle.  ^^-r  c:.iir%  Aai  lelicate  »ir£»cr-iiiaf4.in| 
^  r"^"  ?r  tMmsje.  mto  which  they 
X  'ia^t  b;»'«.  Th<=sc  Uminje  ■fain  H^^f  x 
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Jw  iB«as.  caie.  or  iJu:i  would  clearly  coorry  the  deua 

.V,  w  •h<  zhr&c3X  explumioo,  we  cx^«criTr  that  the  vcoot 
must  haTc  b«ti  i«t  up  br  a  thin  lavcr  of  mi^  ,v*oh*WT  «i% 
Tcrv  aoelT^T>ie,i  «a!c  to  bci.an  witi)  drifting  «i:iift»t  the  n 
aod  trrcnng  to  .t  Successive  accretions  hrJughi  tn  the  i*i 
•ay  wouM  gradually  produce  the  display  of  Riant  hoar-ff 
whi>.-h  we  l^'l^'^np^rf^tly  described.  The  detail,  of  form  . 
stmcture  we  leare  to  be  cons.dcrcl  by  those  who  have 
^-uii  study  of  .ce  crystak  Uut  i,  seems  fair\y  oW.u,  t 
for  «ich  a  result  there  .hum  be  a  concurrence  of  many  fav..ur 
cooUition*.    There  must  be  a  clear  frost  without  -  - 
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iMMWiUdMtRqraiid  obliierate  ihese  deUcite  fonm.  Tbeic 
wt  k  1  Hody  Mt  of  wind,  enough  and  aot  too  much  of  U, 

c\  iht  aif  must  be  sttonted  witk  moUture  in  a  certain  siMc  of 
vix^br  div»ioo.  Sooie  of  thoe  dats  might,  perhaps,  with 
MrKsourm  of  a  aodcfn  labonUuy,  be  settled  by  experiment. 
A  UK  expeiimenl  neceedcd  U  would  be  an  extremely  pretty 

«,  F.  Pot.I.OCK 

C.  C.  COLLtKR 

WMdlnmi  BantiiM^,  Sooth  Detroo»  laaoaiy  a 


Knkenberg't  Cbromatological  Speculations 

Kraitmion  Has  been  lately  called  to  a  recent  puUicaiHon  of 
L-.  C.  F.  W.  Kmltcnl)crg,  entitled  "  Grund/iige  eincr  Ver- 
.:ti«ilffi  rh>-Molopic  der  Farh»tofleund  dcr  Farlxm,"  in  which 

raf.  .^tri.uk--  .\ii<i  ini>*l;iti.-mL-nr.  '.>cciir  roljtive  to  my  worV, 
sikH  .n  -rit  -Irftncc  1  feci  I  ani  not  ju^titicvl  :n  letting  ]■a^s 
<9tW'  inr;;n<fiil. ' 

()|  W ub  Ti.i^.ifd  til  tiiv  ot'i<Tva!ii<n-.  (>n  the  >. 'iMiifinf;  mnttt-r 
iaaiaibr:in:  from  the  intej;i;niciit  of  ctrtuin  invt-rtchrn't.-., 
3l wludl  1  caJSc'i   "  t{frr!iOih)cmt,''  I  cio  not  '.tc  \vliy  I  .huuM 
in  irft  (t  ODp«bli>hed  tarcTti-ie  thrce-<i'iai  ters  of  a  year  t:<  fnrc 
vixlJMiad  tnat  "  lipochronio  ''  wcic  wiiicly  di^lribuled  in  the 
3B»1  kiJigiidtn.     I  f<);ind  thAt  lutein    ami  iKvniutojxjrphyrin 
jsrtt-S  riij^'sihcr  in  a  pt'oiliar  comtiiri.itif m,  and  •s.iid  so.  I 
-i^Mr  ihr  ufJcncc  lies  in  the  name  "  lutein.''    Thii  word  iiiu^; 
»,  ;cn,rJjnf;  to    KrukenberjJ,  be  got  rid  of,  beeause  he  h.i.s 
t  T.ill  It  "  liiX)chrome/'     rcrh.ij^>>^,  after  all,   "  lul<  in  ' 
V  seer  tpptopnate,  a<i  it  docs  not  mean  tat  pigment  ;  for  this 
vxti  (Kxurs  where  there  is  no  fat,  t.f.  it  is  not  derived  from 
^  n  the  Ctrfwa  lutta.    Krukenberg  hoses  his  conclusions 
<iB  the  fcactions  of  the  solid  pigment  with  nitric  and 
'Jfitnc  idd  and  iodine,  but  I  hope  to  have  something  to  say 
•-'iap^jiBl  before  loog. 
!i  Knkefibexg  RMuatains  thai  the  chlorophyll  of  caniluurides 
!n  1^  (bii  in  the  iotcstines  of  these  beeUes.   He  oominitted 
'-^!  io  this  llmty  *t  SB  carljr  >t«igc  of  his  investigations 
•-^^iiim^PtimmglKtiiltnnMUioHi  ;  but  .ifter  seeing  the 
*ttn  if  a>y  paper  read  «t  the  wceting  of  the  British  As&3cia- 
tvM  Southriort  in  1885,  ia«liidi  I  called  attention  to  Pock- 
•OR.  he  maliea  it  afqpear  that  he  knew  all  about  it 
%  «ih  wUcb  it  not  iav.  Now  dnoe  Pocklington  and  I 
«M  Akmpbjll  fiom  ibe  dytr*  of  tbete  beettd^  I  4«  not 
^  At  dWfothtoiT  can  be  accepted,  e>ce|it  h  can  be  {Moved 
t  WeohcR  tbtt  ine  imMtine  fMiifies  tluroiwh  the  tl*tra. 
■Ji  KntMaSoK  >*y8  >^ol  t  ^'attum"  that  th«  eblorophyli 
*>iMiienby  me  in  the  fait^gument  of  the  hum  ct  /'if" 
^•daeto  chlorophyll  in  that  situation,  whereaa  it  is  renily 
•wddorophvll-holdrag  OMMes  in  tlie  intestine.  I  never  did 
■Me"  anything  of  the  sort.   I  said  distinctly  at  Southport 
doe  to  focxl  chlorophyll  in  the  intestine,  as  could 
pn>Tc«l,  for  on  emptying  the  intestine  the  chlorophyll 
stoM  no  longer  be  seen.    This  must  he  a  wilful  misrcpre- 
"■fen.  «  he  .ictiuired  the  knowledge  of  rockl;ngton's  work 
**lfc!:<aBie  .-distract  in  which  n>y  rxplim.nior!  nCL-iir:-.. 
€  'Is  (iirthrr  s.tvs  tlial  my  knowlcdfje  <>f  llu:  liier.iluic  u(  tlie 
-*^(  cmst  lir  j;rcat  when  I  assiinu-  that  lie  has  C'lnfusL'd 
"^^iTitft"  and      diulein  jYii'tni',"  whereas  I  ^nid  distinctly 
'wild  appear,  according  to  Geddes  "  (sec  i  .cddi-^'  paix-r  ;ti 
»<J,  %xv.    p.  303)  that  he  bar!  coril'iisL  l  them.  I 
biwivei.  now  observe  that  his  suppositi'in  that  the  c^lijur- 
*  Witt  uf  jhv    yelliiw  cells  of  AiitliM  is  what  lie  calls  a 
*S<*<brniiiaic  "  can  easily  t>e  dis]>r>>ecd  ;  al!  that  is  necessary 
'•- i-ld  I  i;>t!,.-  cnr.stic  |v>!a-,h  or  caustic  soda  to  its  alcoholic 
^^Hf.eti  the  cr>li,nrin;;  [r.alter  becomes  completely  alterc  1  ; 
'  ''f"rt*w>B  any deiJuciioiis  drawn  from  Krukenbcig's  ".ojxini- 
'■'"'^1  oicihod  '  in  this  case  are  <if  linle  value. 

kniienberg  say*  he  h.id  found  "chlorophyll -I ike  stufTs  " 
■  V  lr»vn  of  animaU  before  I  had  done  so.    I  am  sure  this 
•"^flH  i<;open  to  question,  as  his  spectra  are  not  ncctsrate  re- 
>i:atioa*  of  what  i*  seen  in  solulinnx  of  fntfr,'c^,' ■'  .>/'!  ]/>'. 
-iM  ci'«-^  only  one  or  two  bands  are  shown  by  him,  and  the 
i*^ -  ^  l  ioaght  forward  by  me  are  not  given  in  the  accom- 
^■t  lo'-    If  hi«  own  test  for  a  true  chlorophyll  be  accepted, 
lad  hope  shortly  to,  show  that  animal  chlorophyll  is  a 
■  ^*i>pfcyn,  and  can  be  obtained  in  the  ciystalluied  state, 

<n  vkidt  my  otwcrvation*  on  the  •uljaett  Mfciml  to  were 
iff***— KiTy    Sae..  j9^j  (No  »»fc):  firte.  Sirmotgkam 

'(L  nl,  »38 J  ;       Hril.  jIwjv.  fte,S>ti,^  fggj- 


and  the  C17SUIS  are  tlie  same  as  those  obtained  bf  Dr.  Hanaea, 
an  abstract  of  whose  work  wiO  be  found  in  this  jounat  (vol.  jtxx. 

P-  224)- 

(6)  It  is  foTtber  suggested  that  the  darkening  of  die  bands  in 

soliiiionsof  "  echincHchrome"  (a  pigment  whose  apeetran  I  have 
lately  describe*!)  produce<l  by  adding  sulphide  of  aBMnOOitHB,  K 
caused  byjprecipiiation  of  certain  ingredients.  Thb  is  DOl 
the  case.  The  same  appearance  i;  prodaced  by  stannons  cbloride 

and  other  reducing  agcnu.  1  have,  however,  lately  succeeded 
in  isolating  this  pigment,  and  can  confirm  my  former  results.  I 
hope  to  publish  shortly  .in  account  of  the  spectra  of  its  solutions. 

( 7)  Krukenbcrg  make*  it  appear  thai  I  nave  ?aid  that  the  ^rccn 
gland  of  the  crayfish  contains  hicmoglobin.  1  never  .said  so. 
The  statement  was  this  :  "  In  the  green  gland  of  one  crayfish  a 
banii  was  detected  which,  1  thin's,  u.i^  duo  t' ■  reduced  4k' W(jrt*<», 
liut  It  was  absent  in  the  second  spCi.li:ieii  txamine<l,''  Perhaps 
Knikenberj;  tliiiiiv-  tl.at  h.vmof;lobin  and  h.xmatin  arc  the  ^amc. 

(S)  1  am  made  rc'-prm'-iblc  for  the  statement  Ihnt  the  eye  of 
the  hoii-edly  coiitaiiis  h.emoglo'iin  ;  1  never  ^,;i'l  ^  n^r  can  I 
af^ree  with  Krukenbcrg  that  it  ^ivcs  no  band.  It  gtvcs  a  band 
at  n,  and  IS  not  Minilar  to  the  pigment  ofthecyC  of  Cephatopodly 
which  lie  assuinei  to  be  the  case. 

I  leave  the  inferences  to  l>e  deduced  fi  oin  the  .\li  >ve  statements 
to  others  ;  bu!  T  mns{  protest  aj^aitiiS  Krukenl>er^'s  treftfmerit  of 
my  Work.  It  is  at  least  satisfactory  to  know  that  my  cxpcric-ncc 
is  not  umque,  as  other  Kugiish,  Cerman,  French,  and  iialtaii 
workers  receive  an  equally  fair  treatment  l  y  I'r.  Krukenl)erg. 

Wolverfaampton,  Dec.  3^  1884  C.  A.  MacMvnn 

Otu  Pttiun  aeddi  nnd  Wntchea 

I  wovLp suggest,  ass  noARcatioQ  of  "R. B.'c''<Kggcation 
in  NATimi  (p.  80),  tbat  lb*  strikby  of  the  ehxha  on  tha 
tweo^'four  CTsicD  ini^t  be  varied  at  odi  qoaitcr  of  the  day, 
so  as  to  inweate  the  thne  withont  to  mucb  striking.  Thtts, 
I  (a.m.)  to  6  might  be  indicated  by  the  usual  method  ;  7  could 
be  indicated  by  two  strokes,  a  pause,  and  one  stroke  ;  8,  by  two 
strokes,  a  pause,  and  two  strokes;  and  so  on  to  12;  13,  by 
three  strokes,  a  p.iusc,  and  one  stroke  ;  .ind  so  on  to  18  ;  19, 
by  four  stroke^,  a  1  mi-c,  and  one  stroke;  and  so  on  1  1  24, 
which  being  llim  ujuicated  by  only  ten  strokes  would  re  piiie 
less  effort  to  c  'unt,  and  make  less  noise  than  l)y  the  old  sy-ti  ni. 
Dials  might  be  modified  in  the  same  wny.  I  nstcad  of  tweU  ■  there 
w  iiiiM  1  .e  1  'nly  >i  \  d  i  \  at  :'>iin  1  tlte  di:d,  and  the  quartet  '  A  the 

d.>y  Cviulil  bciudicjteiil  l.'y  .1  -in. ill  w  heel  rev  nleing  l)chind  a  peeji 
hole,  or  by  a  third  haihi  iwlnch  n.nld  be  \ cry  short)  nv,  Ivin^' 
once  a  day  over  four  divisions  ot  quadrants,  marked  on  tht 
dial  near  the  axis.    People,  however,  would  seldom  or  nevci 
nei^d  10  iouk  ai  this.    Thus  would  be  done  aw,!iy  all  the  ohtec 
tions  urged  by  Harmcr.    The  hour-marking;-  aic  c.nly  co.iven 
tional  sign?;  nny  way.  !»nd  i?  doe*  not  mnke  any  esj.ecial  ditier- 
encc  in  what  ^\  ay  the  Imur-.  are  irvlicntrsi  if  people  wouhl  .iidy 
accust!.>m  thcm.,si,lve.s  to  the  use  of  the  twen'.y-four  hour  system 
in  speaking  and  writing.  II.  H,  ClayTOV 

Ann  Arbor,  Michigan,  December  20,  1884 


MODE  OF  RECKONLSO  TIME  AMONGST 
VARIOUS  PEOFLES 

'T' HE  recent  Priinc  Meridian  Conference  .it  Washington 
has  attracted  attention  to  the  methods  employed  at 
various  periods,  atui  amongst  pctiplcs  ni  different  stages 
of  civilis.Ttion,  :n  rctkun  time.  Dr.  Hobcit  Schram,  on 
1  ctdbcr  24,  read  an  interesting  paix  r  ini  tins  .st:t)je(  t 
bcf<iri-  ihe  Geographical  Society  of  Vienna,  in  which  he 
dealt  chiefly  with  the  Cbiaew,  Hindoos,  and  the  Jewb. 
The  three  tinits  of  measurement  given  Nature  herself 
arc  the  rotation  of  the  earth  on  its  own  axis,  die  revolutioo 
of  the  moon  in  its  orbit,  and  that  of  the  earth  around  the 
^,un  ;  these  arc  wholly  independent  of  each  other,  and 
neither  is  an  aliquot  part  of  the  others.  But  fn'tn  tbc 
earliest  times  efforts  have  been  made  to  connect  thcbc 
units;  there  is  the  attempt  to  balance  all  three,  which 
gives  the  luni*soIar  year,  or  those  to  connect  the  day  w  ith 
the  course  of  the  Ban  or  of  the  moon,  from  which  we  get 
the  solar  or  lunar  year.  In  the  earliest  times^  thy 
most  complicated  of  these,  the  lunt'SdlaT  year,  in  whir* 
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WAS  »ough(  to  connect  .ind  equalise  all  tl.rec  u:ui-.  ^.i^ 
the  one  most  in  us«.  This  is  comprrlu  lia  ble  when  wc 
recollect  that  now  we  want  w  fix  sii..;!'-  d  iys  as  far  back 
or  in  the  future,  as  we  wish,  and  that  therefore  this  form 
of  year  appears  complicated  to  us ;  but  in  primitive  times 
tt  M  as  really  the  most  simple  form  of  all,  for  tlie  sun  and 
moon  relieved  man  of  Ibe  trouble  of  reckoning  days,  and 
in  the  months  and  seasons  wrote  large  on  the  face  of 
Nature  herself  the  hours  and  minutes,  if  wc  regard  the 
days  as  seconds.  A  glance  at  the  heav  ens  or  at  the  -  ir 
rounding  vegetation  must  have  told  primitive  man  the 
most  that  he  wantc!  !■>  know  of  t'lc  passage  of  time,  and 
loMt  supplied  the  deficicacies  of  his  calendar.  How  the 
laai  solar  year  came  direct  from  Nature  herself,  and  also 
ho«  \'.  to  be  taken  as  an  approximate  method  only, 
may  be  seen  in  the  mo^t  ancient  forni  of  the  Jewish  year, 
whirii  w  as  s.  •  re^'ulated  that  the  feast  of  Pas!><.)ver  should 
be  t  ^irbrated  when,  during  full  moon  the  barley,  which 
■"  as  reqa;rcd  a-»  an  orferini.%  was  ripe,  and  it  must  be  in 
the  nrst  month  of  the  year,  which  was  then  Nisan. 
Tweh-e  months  then  %tXt  counted  from  this  ;  but  if  at 
the  end  there  was  no  prospect  that  the  barley  would  be 
fipe  in  fourteen  davs,  a  second  month,  Adar,  was  simply 
intercalated,  and  ilic  new  year  began  with  the  next  now 
moon.  Bui  when  an  exact  and  rigid  measurement  of 
time  is  re(|tiircd,  this  form  of  year  is  simply  jx  riilcvir.LT 
The  three  main  ty{)Cs  existing  down  to  our  own  day  of  ilie 
luni-^i'lar  \'ear  are  the  Chinese,  the  Hindoo,  and  the 
|e«i-,li  years,  and  each  of  these  is  treated  by  Dr.  lichr.am 
in  turn. 

With  the  Chmese,  as  in  the  case  of  almost  every  luni- 
solar  year,  every  month  begins  with  the  new  moon,  and 
the  first  month    that  in  m  bich  the  sun  is  in  Pisces,  the 
second  that  in  the  course  of  which  it  enters  Aries,  and  so 
on.    Itut  if  the  'im  in  the  course  of  a  lunar  month  does 
not  enter  into  a  new  zodi.ical  sign,  it  is  regarded  as  an 
intercalary  month,  and  receives  the  number  of  the  previous 
BJonth,  w  iih  a  m  iris  of  distinction.    In  this  way  months 
of  2<j  and  30  days  sucCCCd  each  Other,  but  there  is  no 
fixed  rule  for  thi$  succession,  nor  for  the  place  of  the 
intercalary  month  of  the  year,  nor  for  the  succession  of 
the  iniLTcilary  years,  and  as  the  commencement  of  all  the 
months  and  years  h,i\  e  to  be  astronomically  calculated, 
the  whole  year  it>  somewhat  uncertain  and  fluctuating,  for 
a  few  inmutcs,  or  c\c!i  seconds,  may  alter  the  beginning 
of  a  month  by  a  day.  and  «  lu .1  difference  in  the  inter- 
cabtiun  of  a  month,    tt  is  difficult,  too,  to  say  .according 
to  what  tables  the  astronomical  data  in  the  more  ancient 
periods  were  calculated)  s»  that  it  would  be  a  matter  of 
much  uncertainty  to  transfer  a  date  into  another  dirooo- 
lu;^  ( .d  -\  hu  in.  if  it  were  not  for  the  circuujstance  that  the 
C  tiint  c  fruin  the  int.-^t  remote  antiquity  employed  a  cycle 
of  'K>d.i;.->  for  rcuknriitii;  iln        . much  as  wc  t  iniili ly 
the  wc'_k,  without  regard  Ut  lac  iii'jvtments  of  tlic  suii  or 
mx'in.     The  iificert  iini)  of  the  year  which  prevents  the 
Hxing  of  a  pru  isc  day  two  or  three  years  hence  has  ren- 
dered the  calei  id  ir  an  indispensable  '.'.i  fr  meCHm.  The 
compiUtiun  of  the  calendar  has  thus  become  a  vrork  of 
va«t  ifflporunce,  which  the  State  ba«  taken  on  itself 
and  coinmitt' <1  t  >  the  care  of  an  Imperial  mathematical 
tnbun.il,  prtiMdcd  o\er  bv  a  royal  prince.  When  the  work 
is  ijcrioii"  all)  ciirii|ileted  it  is  [t  t  i  nirii  »\  tli  gre.it  pomp 
t'l  the  iiicinl>crs  <if  t]ic  linpeiial  i.tuuiy  .ind  to  the  mem- 
b<'s  of  tlic  (. in  eminent.    The  sears  arc  counted  among 
th'  lIl^clvc-.  m  tw,,  wa)  s,  employed  simultaneouitly.  The 
old  I  t!  yvAV  IS  the  fourth,  lifih,  or  .as  the  Case  may  be,  of 
the  rei^n  of  Uie  Emperor,  although  even  this  is  subject 
to  alteration  ;  while  there  is  also  a  series  of  cycles  or  60 
years  c  u  h.  everj  iiMlividual  year  having  a  distinguishing 
name  of  it-.  ..v*  ii.     I  liesc  ye.irs  arc  named  on  a  system 
univcrs.d  in  l.as'rrn  \si,i,  whii  h     'i  i-i  !  in  a  cotnbina- 
lion  of  one  name  frinu  ten  Kitit  «»r  "  nicits, '  with  one  from 
twelve  Chi  or  "  br  irchcs."  I'liis  peculiar  method  of  form- 
mga  c>'de  by  the  combination  of  two  smaller  cyclesi&found 


.unon;^'  the  J.i{).incse,  Main  h'.is,  M  ni_.;i>U.  and  Tiubclani, 
all  of  whoai  lis*  the  60-year  cycle  formed  from  the  cjdes 
of  10  and  1 2  years  ;  akio  among  the  Aztecs  a  cycle  of  J9 
years,  formed  from  one  of  4  and  i|  ycan^  ii  fBuad, 
which  led  Humboldt  to  believe  in  an  mnuiMt  ef  A^ic 
ideas  in  Mexico.  The  years  are  more  rardr  firen  ii5  a 
1 2-year  cycle,  each  having  the  name  of  some  anmal 
this  is  also  universal  in  Eastern  Asia. 

The  luni-solar  year  amongst  the  Hindoos  was  based  on 
.1  siilrre.il  sol.ir  ye.tr,  (lie  tu  elv  e  111.  lu'li  -  of  which,  thuj,;!-! 
of  unequal  lengths,  were  of  fixed  duration  down  '.o  itic 
minutest  fraction  of  time.    Thus  the  solar  month  Cluitrj 
was  30  days,  20  hotiiit  ai  mimttcs.  2  secondi,  abd  jn 
thirds.  The  day,  however,  had  60,  not  34  bows.  Tic 
year  began  with  the  new  moon  immediately  precedioj  the 
commencement  of  the  solar  year.  But  if  two  lunar  moBillu 
began  in  the  --.ime  ^ol.ir  month,  the  fir^f  w.is  iatcrcaliicil 
In  case  no  lunar  month  fell  in  the  solar  mouth,  then  th.it 
year  would  lose  one  of  its  ordinary  months,  but  at  wmc 
other  part  of  its  course  it  would  have  two  intcrtaliiv 
months.  Every  month  among  the  Hindoos  has  its  piupti 
name.  The  new  moons  with  which  they  conuneAcc  4K 
calculated  with  great  exactness  and  according  to  iatedfaie 
rules,  so  that  it  is  easier  to  go  back  than  in  tiia  QpncM 
system.     Still  there  is  a  difficulty,  on  account  of  the 
various  systems  employed  at  different  early  times  Th? 
fact,  too,  that  the  day  is  the  thirtieth  part  of  the  liitur 
month,  and  thus  shorter  than  the  n.atural  day,  in'r-'dj' 
an  element  of  dn.ibt  into  calculations  of  ihi-  n.nuie 
The  years  are  ieLk<incd  from  o  ;  the  first  year  of  iIk-  en 
is  o,  the  second  i,  the  tlurd  a,  and  so  on,  so  tiu'  ih< 
number  given  to  any  one  year  is  that  of  thepicoediDg  one 
The  ("(O  ycir  cycle  is  also  employed,  but  U  is  not  fot**^ 
I  fioiu  the  combination  of  two  cycles  :  each  year  hii  »« 
,  own  name.    It  is  b\seil  na  the  loiji  >c  <■!  jujtitci  and  c« 
tains  five  revolutions  of  thai  pl.mcl  ;  bu;  -ii  twtlfil 
part  of  a  revolution  of  Jupiter  is  only  361  da>"s.  i  h<iui 
:  36  minutes,  while  the  sidereal  year  coouins  j6s  d»vs  i 
hours,  31  minutes,  31  seconds,  ti/jrds,  a  new  le-amn^ 
mcnt  is  from  time  to  time  necessaty,  and  a  year  ot^us 
cycle  has  to  be  periodically  omitted.  There  at  taie 
separate  1 1  k  s  for  calculating  when  this  is  to  be  done  A 
eras  arc  cuiployed  by  the  Ifindoos  for  reckoniiit;  )fM 
the  cycle  is  of  less  import.m  <■     These  eras  are  t!ic:i 
selves  divided  into  cycles  of  varying  lengths.  The  '.une; 
era  is  the  Kali  ^'uga,  or  Iron  Age  ;  49S5  year*  »l  it 
already  passed,  so  that  it  is  little  younger  than  the  cri 
the  creation :  but  according  to  Hindoo  notions  it  h^s  st 
a  vast  course  to  ran.  and  it  is  an  age  of  which  not  oc 
the  beginning  hok.  also  the  end  i«  jHCciscly  known.  It 
to  last  in  all  432,000  years,  and  the  earlier  periods  run 
follows :  — 


KaK  Yuga.  or  Imn  Afje 
Dvaparn  Vuga 
Treta  \'uga,  or  Silver  .\ge 
Krita  Vug.i,  or  (•uklrn  .\gc 


«04.«>0  «• 

1.996.000  M 


These  four  form  a  so-called  Maba  Vuga,  or  Great  A 
of  4,320,000  years.   Of  these  Maha  Yugas  there  are 

giving  305,720,000  years, //«,v  a  twilight  of  I,7*8iifl™*>< 
30S.44H.000  years,  being  the  length  of  a  patnapchi 
There  are  fourteen  of  these  p  iti  i.ucliates,  or  4,31^.:^":,' 
years,    which,  with   a  dawn    <>!    l,72S,ooo  years. 
4,320,000,000  years,  being  a  kalpa  or  .roll  llim 
chronology,  liut  the  ages  e.vtend  beyond  this,  for  an  » 
or  kalpa,  is  only  one  day  of  Hr.ihma  ;  his  night  I*  "'^ 
same  length,  and  360  such  days  and  otghtft  form  a  >ca 
his  life,  which  lasts  too  of  these  yean.   The  ^^-caX 
\  is  the  Kali  Vuga  of  the  2Mh  (iieat  .\,;c  of  the  71b  p» 
.  archate  of  the  lii  st  ;ton  of  the  second  half  of  the  Uft 
'  ISr.dima,  who  is  therefore  i5>.52i,y72,S4S..yS5  vcan">i 
()resent,    iJiit  Hrahina's  whole  life  is  ords  a  »vii)k  «'l  M 
eye  ' 

1     Another  form  of  the  luni  solar  year  is  that  fd  J 
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Enisfattr  and  more  developed  fonn  this  does  not  rest  on 
(titratttt  or  on  ftuctuacing  astronomical  calculations. 
!m  an  a  odoipantivelf  simple  cycle,  based  on  a  fixed 

;w(u1j  and  year.  Everything  is  settled  beforehand  :  the 
jfcnraUr)'  month  anil  year  arc  inscrtcti  at  stated  periods. 
rUivMein  is  tJje  ninctcen-year  int'.unu:  (  \l1c  :  nineteen 
wLu  jtiTs  give  235  lunar  months.  n\  the  coar«.e  ol  wliich 
lk},6, 14,  17,  and  19th  years  arc  intercalary,  a 
MDdl  being  inserted  between  Adar  and  Ni»an,  The 
viikt  ait  successively  ajul  30  days  long,  the  times  of 
(Kb lidVC settled.  But  simple  as  this  appears,  various 
otaaiHKtshave  conspiredto  render  jcwisb  chronolo^^^' 
ciitnplicated.  .Such  are  the  inclusion  of  small  fr  ic- 
iMsofthtic  m  calculating  the  new  moon  for  ilie  new 
iiT.  and  the  frequent  religious  precepts  dislocating  the 
j-rni^cmeiil  for  the  begmning  of  the  year  :  so  that  there 
.ti  years  of  353,  354,  355,  as  well  as  those  of  383,  384,  and 
j^iaef%,  The  )rears  were  reckooed  regularly  from  the 
crnOM  of  the  world,  which  is  placed  on  October  7, 

Hiving  thus  discussed  the  fimns  of  the  lnni*solar  >  eai 

J  m  existence,  Dr.  Schram  refers  to  those  fornnerly  in 
by  w;ous  nations.  The  Greeks  also  employed  the 
y-k  <i  nineteen  lunar  yt.ii--,  u  kh  simjh  intc-i i  al.try 
^ths  m  every  cycle,  thus  approximating  to  luuetecn 
'<jf  jearSi  The  months  were  of  29  and  30 days,  and  the 
c's  acre  reckoned  by  Olympi.ids  of  four  years  each. 
><s«|utnily  C^lippus  broug^ht  the  metonic  cycle  closer 
'stepeiiodb  by  theomi»sioo  of  one  day  in  every  76 

Vtong  many  peoples  the  modes  of  reckoning  lime  do 
wdtservc  ihe  name  of  a  system.    The  f)taheitaus  tix d 

*  :!unt;es  of  the  moon,  and  the  growth  of  the  brv.id- 
-i  the  Makh.-»  Indians  on  C:i}if  Flattery  the  moon, 
■I  :be  seasons,  of  which  laitci  distinguished  two, 

aM and  the  wanu  ;  the  Muysca  Indians,  according 
.Kgsiboidt,  had  37  lunar  ittoDths  in  their  cycle,  and  30 
(4t*t  cycles  farmed  a  fauser  one.  Where  there  were 
'<d|i«u  fiestivals  connected  with  the  new  or  the  full 
'*>^.  people  gave  up  the  luni-s<il.ir  >l.ii  .ihi'^'>:t!.ci ,  .md 
the  solar  ye.ir   onlv.  conh..iii^   i1icuu»i.1vcj  to 
■vr.-v;;d.^y  and  night  ;in  '    ..nnc  iKm  with  it  as  far  as 
'•'iii'f.  and  paying  no  regard  to  the  moon's  course.  It 
'■  "  0  fnun<l  that  the  solar  year  was  approximately 
'    ^  la  length,  and  this  wc  lind  first  in  the  year  of 
i-.oont  Eg)-p(i«ns.   They  tlivided  their  solar  year  of 
<nto  13  months,  each  of  30  days^  to  which  they 
5  iuppfement<»r>'  days.   The  years  were  counted 
-*»J.iH5 1  '  ihtj  r<  i^'n«>.  and  the  f  im  ii  of  Ptolemy  is  a 
^wl'^^C  i!  !.iti!c  K'^'f><C  the  Luiuiiiciicing  years  of  the 
tf^  icin^iv     1  l.i-  ,.unc  form  of  year  is  li'ui^d  .imongst 
I'cii.ins.  with  the  difference  that  the  supplementary 
.  "^^rc^ddrd  t*i  the  8th  and  not  to  the  12th  month. 
'>:rrfsonihs  had  names,  not  numbers,  and  their  years 
rrtkoDcd  from  tlie  accession  of  Jezdegird,  an  era 
^■bicb  the  Persian*) especially  in  some  parts  of  India, 
their  years.    It  19  remarkable  that  so  inexact  a 
^.'Tiginatmg  so  long  i^'  ■,  -houM  li.i\c  existed  through 
(J,-,«-n  to  our  d.i) ,  .dcliough  its  incorrect- 

ntirly  rcc<>giuse<l.   The  ICgyptians,  for  whom  the 
'*  '"^'lic  nsing  of  the  Nile,  at  the  ascent  of  Sirius,  was 
•■'■1;  irnp(»f tancc,  noticed  SOOn  that  the  occurrence 
'-'  ^    tloA  later  in  their  year,  and  that  if  the  Do^-star 
'  -«  year  on  New  Year's  Day,  four  years  later  it  was 
'■•wiBd  day.  eight  years  the  third,  and  so  on.  On  this 
the  .Sot his.  or  Dog-star  period  of  1461  Egypti.in 
the  course  of  uli  ih  Sirius  rose  -1.  ri -.-;i\ely  on 
"  iiv  nl  the  year.     I  hen  came  the  ku..witdgc  ot  the 

*  ■*  '      t.iys.  which  is  tolerably  exact,  and  of  this 
'  «  several  forms  of  years.    In  F,g>  pt  the  change 

-  m-Jie  cK.irt  rerkoning  was  accomplished  in  a  simfHe 
^  The  month*  of  30  da^s  and  their  names  were 
-^^.bgi  10  three  of  them  m  succession  j  days  were 


added,  and  e\'ery  fourth  year  the  supplementary  day  gave 
6  days  to  1  month.  This  form  of  year  is  called  the  Alex- 
andnan,  and  it  is  used  at  present  by  the  Copts  in  con- 
nection with  the  Diocletian  era.  This  year  of  365}  days 
was  carried  lo  Rome  by  Ciusar,  where  the  method  of 


hi  disorder 


henceforth  in  Rome  the 


countiii,^  t;iii''  \\  \^ 

year  wa*.  ol  ihi^  length,  the  months  consisting  of  different 
numbers  of  days,  in  place-  of  the.\lc\andrinn  supplementary 
days.  This  system  forms  the  fo mdatioa  of  our  calendar, 
and  is  the  well-known  Julian  n  tni  ni.  .A  peculiar  form  of 
the  year  of  365I  days  was  that  of  the  ancient  Mexicans. 
Their  solar  year  consisted  of  18  months  of  20  days  each  ; 
at  the  end  of  the  year  5  supplementary  days  were  added, 
and  at  the  end  of  52  years,  13  more  days.  The  old 
If  i  l  iml  i  )  car  also  was  very  peculiar.  The  unit  there 
wa.-,  ilie  week  of  7  days,  and  in  order  to  make  the  year  an 
exact  number  of  w  eeks,  there  were  12  months  of  30  days 
each,  with  only  4  supplementary  days  at  the  end.  Then 
at  the  end  of  oor7  years  another  week  was  added,  so  that 
the  curdinary  year  consisted  of  exactly  53  weeks,  while  the 
leap  year  had  just  53.  The  year  of  365  J  days  was,  how- 
ever, a  little  too  long,  and  in  about  I3>S  yens  iluic  was  an 
error  of  1  day.  In  the  Julian  as  well  as  in  tlic  ,  VlL\,tndrian 
s\  stt  111  .in  ini[>rii\  ement  was  found.  The  former  was  re- 
formed by  i'ope  Gregory  XI 11.,  not  so  much  in  the  form 
of  the  year,  as  in  the  method  of  intercalating.  In  every 
year  divisible  by  100  the  intercalary  day  was  to  be 
omitted  ;  but  in  those  divisible  by  400  it  was  10  be  intro- 
duced. Shah  Shelal  Eddin  reformed  the  Alexandrian 
system  by  an  ordinance  that  when  the  intercalation  had 
t.ikcn  place  cvt  t  s  f  > mh  year  for  7  cr  S  times,  the  next 
tunc  It  should  n  i  take  jjl.ice  till  5  years  had  elapsed.  In 
iithcr  w.iid  ccr)  si  venth  or  eighth  leap  year  was  to  be 
ihc  liltli,not  the  fourth  year.  Thus  there  would  be  7  leap 
years  in  29,  or  8  in  33  years.  The  last  attempt  to  reform 
the  .Alexandrian  system  was  made  during  (he  French 
Revolution,  partly  *vith  the  object  of  introducing  the 
j  decimal  i^«tem  into  time  reckoning,  partly  also  to  get 
I  rid  of  all  reference  to  Christianity  or  any  other  form  of 
1  confession.  The  year  which  was  then  intr^ Ki  ir,  d  u.is 
I  based  on  the  Alexandrian  year,  but  the  inicicdatlon  was 
dittcii-nt,  1 1'.i-  iii.Miih 'A>ii -I  ~ung  of  50  days  each,  re- 
ceived the  names  of  \  cndi'miaire,  Brumaire.  Frimairc, 
Nivose,  X'c,  and  were  divided  into  3  decades  of  10  days 
each,  which  took  to  some  extent  the  places  of  the  weeks. 
The  intercalation  was  not  cyclical,  but  based  on  exact 
astronomical  calculations,  and  it  was  decreed  that,  the 
first  Venddmiaire  should  commence  with  the  day  on 
which,  according  to  exact  Paris  time,  r'  r  ^n  entered  the 
autumnal  et|uino\.  It  is  easy  to  sec  iti.ii  this  method  of 
int<  ri  lining  could  not  exist  long  withcnit  reform,  even  if 
there  were  no  inilcpcndcnt  objections  to  it,  for  it  has  all 
the  defects  of  the  Chinese  year.  The  years  were  counted 
from  the  proclamation  of  ttie  Republic 

The  lunar  year  is  the  last  portion  of  his  subject  treated 
by  Dn  Schram.  All  that  can  be  said  about  it  occupies 
but  a  smalt  space.  Here  a  balancing  of  the  day*  ann  of 
the  co;;t  ..^  .  .f  th'  moon  alone  is  required,  the  mo'.  rnit  nts 
of  the  sun,  iiinl  f  I'.i- fh.iiit^'c  of  the  se  asons  being  wholly 
disregarded.  '1  !i<"  l  ur  ,s  and  .Arabs  usc  this  year,  and 
indeed  it  is  common  all  over  the  Mohammedan  world. 
The  year  has  12  lunar  months;  but  the  Turkish  year  can 
hardly  be  called  a  year  in  our  sense  of  the  term,  with  its 
regular  succession  and  return  of  the  seasons.  In  the 
course  of  33  years  the  b^inning  of  this  year  ranges  over 
the  w1k>1c  of  the  reasons.  If  a  Turkish  festival  comes 
one  year  in  the  depth  of  winter,  t6  yi  .ir>  t.itrr  ;t  w  ill  be 
at  midsunimcr.  The  12  months  have  30  and  29  da\  s  ;  in 
the  leap  year  the  last  month  has  30  instead  of  2u  d  c^. 
In  a  cycle  of  30  years,  the  leap  years  are  the  2nd,  sth, 
10th,  13th,  15th,  18th,  2ist,  24th,'  26th,  and  29th  years. 
The  years  are  coimtedfrom  the  Aight  of  Mohammed  front 
Mecca  to  Medina. 
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Wnh  thu  new 
,  ibffl  to  tea  Uk 
ipn  kaan  Vocolue*  oi 
.    Tiie  MWiCAre  m;nenU 
iCi  -r^orad.   Li«r  on.  Smith 
ne  tccjncr  ol  his  views 
se  «  Chetftr,  Hunpden 
Qurks  T.  Jackson 
r  3e  <Er  a  xs  aisociate  minenls, 
«ec  — ■ —  zc  ix3_rT  iBving  been  before 

"  -iT-  :  •  -e  je      ea  3  TitieT-.  xad  tmuted  by  the 
•^^a:^  ■■¥':  ~-nc->n  uncals  a  the  way  of  iny 

— »^  •  r  ••  -sTt'-raiin  jf  :be  ooantn.  Dr.  Smith 

•~  — ^    ppii  «>nf    a  lif-L  aad  returned  to 

-^-7  -f;  — ^r— ^  n  :  ■  fS.  iOii  tbe  same  \ear 
i.r^-isn   :   zs  —r'Trrt-  "t-  ijjr  3  d»e  I'mw^ty  of 

—  I    i: .e   »-?  XT  jce  rear :  it  wis  at  this 

:r-e         ;e  n^^iiaoeti  3e  3agL2c<.  li  deienmivmg  the 

.  •■  -»  t       "■«».       -  ^  iu«r  ^  i^oeraJ  use,  Vrvm 
:    •  —  le        .--"lessor  jr  rVr'  «ry  at  Louisville, 
=.         ^  ae  'sscains  >r  1  irTfasorih:? distasteful, he, 
:  rrjf.  -esi,r:ei  -.ae  dia:r.  and  aftenrird* 

'-n  .fw— n-  ».,rK  » 1  t~ni* r  •aoLiy  to-«rirdi  the 
;  -=r_-^.T  f  ae  :::i-n::ai  tarure  -J*  meteontes,  pub- 
.-_  -J'  ur-  Takers  m  lao:  Siir'ect.    Hasiag  been 

.  .~--r:.    :  _:s»73=oa4  ot  no  less  than  :  50 

e    la  sr-  -1  ir  :ite  coUectioo  shoaM  be 

...    •  -  ^-f,  -»!<,  -rxw  ht  negotiated  its  sale 

V--  '..  ~:  ^ir--m  Jj^e-e:         aew5  of  the  conch- 
-       .       -ir.:--ia<  t.  •  readied  ban  00  the  List  diy  of 
«     .  -a  i=-;3  "He  sum  icLcited  from  Har»ard 

--is  "wt  T-serc^  TT  jus  ■rdow  to  the  .Vmencan 
•^zi     I  "^.T '.3e -nscncoQ  of  a  "  J.  Lawrence 

•   :  -rr-ii  :r  -r^CLirrses  m  oieceonc  bodies." 

-   -^r-  ^  -  :«rr^  tuu  ■z:ixntrxT  possessed  a  charm 
.  .    .  _  r-r    -.-nw  r- :ai3  ±e  sunshine  of  his  genial 
,  .  -      ,  ,  -n  t-  lad  integnty  was  com- 

T-    •  •       urr*  >«  wi:n:ne  jendeness.    Donng  the 
:       J  ••  1  N  iT.  *a.:e  aii  ifiliaDons  and  hfe-long 
.  .     T»  -.^<^J,inciv    -^teU  with  his  native 

^  .  *.  :c         re-;  -le  ma  :-JQr!!Ct  with  a  spirit  bowed  a! 
..-5  .  •«:r'>#"ai  jcmw  :  but  noae  heaxd  a  word  fion 
t  »T.  .  r  •ar--«J<  «  Jictwness  or  animojity,  and  n< 
•    .4*>*.'*  he  JAzh  of  his  old  friendships 

-  j...  to  :a..»ir^a.  but  he  founded  and  am  pi 
-  ••5»i  -•:  T-z^  T.>iTte  :n  Louisville,  his  adopted  citj 

I  -e  ^  «• -nree  V ears  he  was  in  delicate  he.mJ 
«       -•  >.  -i.^«r--^  ou  of  the  li%cr  ;  .ind  on  Auga 

.  uta-.K'M  the  disease  compelled  him  1 

i(»jr  .  :  •T»>m  \:i  i.h  he  never  rose  again.  >" 

1..       -  M  -jjj^cd  peacefully  away  on  Frnla 

.x-  " u  "^rre  n  ^he  afternoon. 
:  >  :  -e^;-:.'™.  h;s  runeral  was  of  the  most  simp 
•    wr'  i-^c  winou:  xr.  eulog>-.     His  life  closed  as  I 
•   .  leiorf^ly.  with  uncomplaiiung  endurance 

^     •  >  last  words  were :   "  Life  has  been  vt 

•,.  tie  :  :t  cjmtons  me.    How  I  pity  those  to  whc 
•t.'  v  .*  ?i       30  pleasure  '.  " 


r-s  .vcxr/i  afchax  isl^rdek  tkibes 

IN  a  -a:>er  on  ".Afghan  Ethnology,"  published 
N  v.- iF.  Janu.try  22,  iSSo,  a  comprehensive  *ui» 
»  fc.  .;•  ec  by  this  »riier  of  all  the  varied  racial  cicmc! 
tt  V,  M-  >tan.  Here  it  i-i  proposed  to  deal  excluMvi 
A-c  3l<cw*hat  more  fully  with  the  northern  pet»ple>  1>I 
ic,*:;  A-J  about  the  new  Ixmndary  line  propt>sed  to 
a d.**Ti  between  the  now  conterminous  Anjjlo-lnd 
A -si  Ku>iian  empires.  Were  the  iinjxinance  of  eih 
vV"C-^  studies  understood  or  recognised  by  IWi' 
<a:esmen,  it  would  be  needless  to  insist  up<>n  an  accui 
kr.o*  ledge  of  the  tribal  relations  in  this  border-L 
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Mm  detefmining  the  fiitme  line  of  demarcation  between 
die  ivro  States.  As  matter*  stand,  oothin^  can  be  done 
beyood  supplying  a  few  authentic  data^  which,  if  not  too 

(iic,  may  possibly  help  our  Doundar)'  Commissiooen  to 
jpprtciate  the  gravity  of  the  situation. 

roliocians  of  eminence  have  in  recent  times  spoken 
ftppantly  of  a  {jreat  and  consolidated  Afgfian  people,  one 
in  origin,  speerli,  us;ij,'cs,  n.ilional  aspirations,  in  friendly 
aBiuce  with  the  Brituh  r<iu  destined  to  constitute  a  for- 
■idibfe bulwark  of  the  Indian  Empire  agateit  the faitber 
iKiMchaeiiti  of  the  northern  Cototsiis.  Tho«e  who 
bit  ooo^red  up  this  pleasant  vfsion,  and  shaped  their 
luiicy  in  the  belief  of  its  realisation  in  our  days,  are 
.iogbtless  well  meaning  persons  ;  but  they  are  not  prac- 
^  men  (if  l)U5inc>s,  dwellers  rather  in  dreamland  than 
!ot*i  mhabitajila  of  this  planet.  Afghanistan  is  not  the 
horoeof  one,  but  of  many  peoples,  differing  u  ideh  in  race, 
iufu^  customs,  in  some  cases  even  lo  religion  and 


political  institutions ;  nOr  an  the  materials  at  Land  by 
which  these  heterogeneotis  firagmenta  could  be  welded 
into  a  su^e  body  politic  for  many  generations  to  come. 

A  mete  gjanoe  at  the  accompanying  sketch  map  will 
Suffice  to  snow  that  the  Afghan  race  proper,  since  the 
death  of  Nadir  Shah  074/)  heir  to  the  former  Persian 
masters  of  the  land,  nowhere  even  approaches  the  northern 
frontiers,  except  in  the  Herat  district  towards  the  north- 
west. Notwithstanding  their  g^reat  elevation,  the  moun- 
tain ranges  stretching  from  ilie  Hindu-Kush,  through  the 
Kob-i-Babaand  parallel  Safed-Koh  and  Siab-Koh  chains; 
westwards  to  Khorasin,  constitute  neither  an  eduiical,  i 
political,  nor  even  a  complete  physical  parting  line 
between  the  Afghan  plateau  and  the  Turkestan  low- 
l  incls.  The  Hindu-Kush  itself  doubtless  forms  a  distinct 
"  divide"  for  the  waters  tlownij^  north  to  the  Oxus,  south 
i«)  the  Indus  basin.  Further  west,  also,  all  the  head 
streams  of  the  Murgh-ib,  or  River  of  Merv,  have  their 


»^^»oo  the  northern  slope  of  the  .Safed-Koh,  probably 
<^  ^ropamisus  of  the  ancients.    Uut  here  the  muuuiain 
pmer  15  completdy  pierced  \»  the  Heri-nid,  which 
its  rise  south  of  the  Koh-i>Baba,  and,  after  flowing 

I'ljDjCw.n  wc-t  between  the  Safcd-Koh  and  the  Si.ili- 
'^A.  iren'is  ii>)rtli wards  beyond  Herat  to  the  Turkestan 
*^t>fi5.     l'i)l;tic.ill\-,  .ilso,  the   rainpari    iS    broken  all 
the  line,  both  sKipes  from  Kashmir  lo  I'crsia  being 
^•im-d  and   hitherto  rcc  ionised  as  integral  parts  of 
Ji^fna  territory.    Thus  the  whole  of  Afghan  Turkesuin, 
FMa^hnhttn,  and  the  more  remote  north-eastern  pro- 
'^rrv  of  Wakh4n  and  Shugn<1n,  are  comprised  within 
*e  »ra!<vCa%piari  hydrographic  system. 

i.lcir  ide.i  '-'f  thc-.c  ;.^eo;.;r.ipliir.il  features  is  nerL:~3ary 
*»  ri^nt  imdtritanUiiig  oi  die  r.icMi  coiiditli>n:-.  ir,  this 
^*!rt^<?!y  intricate  ethnological  region.    I  rom  bulVu  e  tin- 
jf  his>tor\'  constituting  a  natural  parting  hne  be- 
irin  and   Tunin,  it  has,  nevertheless,  been  so 
Statedly  crossed  and  re-crossed  by  the  contending 


floods  of  migration  and  conquest,  advancing  now  from 
the  north,  now  from  the  south,  that  throughout  the  historic 
period  it  appears  to  have  always  bMU  occupied  tnr 
peoples  both  of  Mongohc  and  of  Caticasic  stodr.  At 

prt'seiu  tlie  former  are  found  main!)-  in  the  \\\-.<nrv. 
section,  beiueeii  tlu-  meridians  of  K.ibul  and  Herat,  ihc 
latter  thence  eastw.irda  t^j  the  I'amir  .iiul  Imius,  each  on 
both  slopes  of  the  Iranian  escarpment  between  the  34° 
and  40'  parallels.  Of  the  two  the  Caucasic  appears  to  be 
the  aboriginal,  the  Mongolic  the  intruding,  element  i  and 
by  many  ethnologists  the  upland  valleys  of  the  "  Indian 
Caucasus  "  are  regarded,  if  not  as  the  cradlci  at  least  as 
the  centre  of  dispersion  of  the  Aryan  branch  of  the 
Caii  -asii;  i;iu.ip.  Hence,  those  members  of  the  .\ryan 
family  st:li  orrupx  in;.,'  IxUh  slopes  of  the  Hindu-Kush  are 
-.upposed  to  be  tinir.d,  so  lo  lay,  ///  j;V;/,  that  is,  m  undis- 
turbed possession  ot  their  primeval  huiikcs  from  the  first. 
Such  are,  on  the  south  side,  the  so-called  SIAH-POSI 
SiAH-PoSH  Kafirs  ("  Black-dad  InfideU"),  and  f 
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•^ni  <%%»  u>n»n>ft\  r.f/mmunitics  often  collectively  known 
M  I/A*"/*   "fi  >he  n'.nh  «ide  the  Badakhshi.  NVakhi, 
'  M« •hom.  with  the  other  kindred  high- 
\at^>t%  *A  k"^.:.iz.  IftTwix,  and  Karateghin,  beyond  the 
'/iL  <Je  •-.f-:^7  has  applied  the  colleaive  term 
'/A'AHf.    7>.at  aJ-  3re  fjndaincntaily  of  one  stock  there 
oe       dv-bt,  although  much  uncertainty  prevails 
nftr^.  -f  •.-.<:r  y.-^.'.yyn  in  the  Ar>an  family. 

T»  v>r-j«rr  ^Twp  'Badakhshi,  Wakhi,  ShugnAni)  have 
V»/  Mn  ""-rr^fht  w:Thin  the  sphere  of  Iranian  culture. 

Ptrv  v-in,  that  is,  Farsi-rabin,  or  "  Persian- 
ofber^.  especially  in  Wakhan,  still  retain 
ml  »h*;r  prtmtive  speech,  which  appears  to  be 
i&.»x*  h*Kween  the  Indie  and  Iranic  members  of 
Arrtr.  ftrr.  '-r.  B'jt  all  are  at  least  nominal  Moham- 
inrt  of  '.'rjt  STT.r.i  sert,  and  recognise  the  supremacy 
1/  Ar-.-T  'jf  fCiV:L  In  view  of  future  political  intrigue 
m  enr^me  r.'-;rh-east  frontier,  it  w-ll  be  desirable  to 
Var  .'.  — '-he  r:  v^e  affir.ity  and  common  sympathies  of 
aJ  -Jierte  c^tsa: 00  both  sides  of  the  Upper  Oxus, 

!,ifr.  Tr^,n  .c.?ere<>t;r.g,  and  in  some  respects  more  im- 
ff^A.-.r,  .\  'TJi  vrt.'h*rrn  group  of  Siah-Posh  Kafirs,  who 
•^^..yi  upland  valleys  txrtwccn  Kohist^n  and  the 
\wV; '',.Mnr^,  AtA  even  viMt  the  northern  pastures  west 
ti  'i^.  Dora  Pa»«,  rroising  the  Hindu-Kush  at  an  altitude 
M  VA'.-.  l^//yy>  f^rf.  In  tlics<:  mountain  fastnesses  they 
ka /e  h.fh*rt/»  \n>.if-'\cA  in  preserving  intact  not  only 
*f.*.r  priffii'iv*:  siirrr  h,  usage,  and  religion,  but  even 
il.or  y.\.ur.t\  ir<ri'-(>pndenr.e.  Although  included  within 
ir.#r  !.fr..'»»«f  Arr.ir'*  )«iss«ssions,  no  Afghan  ventures  to 
^t^'fA'^  ,M/f  fl.fir  territory,  which  till  quite  recently  was 
>.vy/i»  4  Orra  in- i>);tii/'i.  Ily  Majf»r  Tanner,  and  the  few 
'/f^  K  tf'iy^Tts  b>  wh»»in  they  have  l>ccn  visited,  they 
*/»<>vr.*/»d  a*  of  a  pure  Caurasir  tyj»c,  with  regular 
J»4f  i.:  .f  ar.d  dark  eyts,  hair  v. trying  from  brown  to 
*r.d  ill*'/;;*  •t,f-r  the  mrtst  Kuro|>ean  in  appc.irance 
f4  mV,  hx  {.^'»pl« -.  With  the  Uniish  rulers  <if  India 
ir.*/'l4ifn  k  iidrfd,  Iraf  r  their  descent  from  Alexander 
fl««  tfr*-^t,  diflrr  from  other  Asiatifs  in  the  use  of  chairs 
itt.A  '»>»>s,  ariil  »(»eak  a  pure  Aryan  dialect,  showing 
rt.At^ftl  affirm ir«  lo  .Sanskrit.  .Some  few  in  the  extreme 
t/fli»h  ;«r>'l  wf.t  havr  ^)♦•r^lrlle  aHsimilatcd  in  speech  and 
r»lii;i»<ri  r/»  Ihrir  Afjjiian  n^l^;hb<lllrs,  and  these  .Safi  and 
,'i^rri'iil,  MS  ttl^y  ac-  '.illrd,  serve  as  the  medium  of  com- 
rti'idi' >iti<>n  l»#lw»  »  ii  ill'-  two  racrs.  Tor  obvious  reasons 
riM«ir-rs  of  Inrli.i  ilioiild  i  iiltivalc  the  fricmlship  and 
Hiu^itir.  of  ilir  Si.ih  l'o-«h  liiKhlandrrs,  who,  from  the 
fl4»ll^  111  ili'ii  iiio»i  |M)Wi  rfiil  /,'<*//,  or  tribe,  sometimes 
t^tw  llifr  xillnllvr  iMtiir  of  Kiinioji. 

■|h#-  -oiiih  »*«  it'll!  >l<i|iiHof  ilir  llindu-Kiish  north  of 
K4lMd  arc  hrlil  liy  srvii.il  liltlr  kiiuun  tiilxs  vaguely 
known      KoHIM Xni,  or  "  ilill  men  "    The)  occupy  the 
wAutk  diktrki  l>riwrrii  K.ilinml.in  and  the  K<ih-i-I)aba. 
^llUy  .<!»•  iiiiiiiily   I  ijiki,  llial  is,  Inini.iiis,  pn-bably  dc- 
of  i'rrki.in  orlllrrs  in  pre- MoliaiuiiK  <lan  times, 
I-rak  a  nide  Persian  clialcri.    .Although  now 
in»  of  the  Sunni  »e(  t,  they  appear  to  lie  an 
'< ,  owing  A  relurtani  allegiance  to  the  Amir, 
vniir  other  rctpcits  ditTering  from  the  other 
1  >li     r>rf|  In  setlird  Communities  elsewhere 
I  fhroughout  the  whole  of  Central  Asia. 


J  ^jik .  I 

in  A^Mi'i  '  "I 
Til*  rmmr,  rrf- 


!  , 


f(i  the  root  /<//  —  irown,  is  supposed 
I,"  Indicating  the  imocrial  race  '.hat 
Ml  the  IloHporus  to  tnc  Indus.  Itut 
lassed  from  Ir.in  to  Tur.in  even  in 
IP  reigning  dynasty  behmgs  to  the 
iiiiin  itock. 
Iwrth  »lopes  of  the  North  Afghan 
'  I'.ivp  possession  of  Mongolic 
•o  Herat,  east  .ind  west,  and 
•  M  the  (Ihor  uplands. 
.         Ill- Tatar  group  are 
iint|>rr  bv  the  Ha/\i<ahs  and 
l.v  tlir  I'liRKOMANs  and  the 


KATAr.HANi  UsBF.i.i.  With  the  Haa.T.'  re  jrnne- 
times  grouped  the  jEMSHiDis  and  Flir:-<=  1  <rf  the 
province  of  Herat  But  both  of  these  r .  :r  'a  mm- 
munities  appear  to  be  fundametiuIK  c€  '.-ri-c  «aK^ 
although  the  type  has  to  some  erteEt  bee=  ^•■*if«l  by 
contact  with  the  surrounding  MoofokvTarar  rr.bes. 
Thus  it  appears  that,  as  above  remarked,  the  .\ii;haivs 

f>roper  nowhere  occupy  any  terntor%-  iWi;;  ther  r.flrrheTU 
rontier,  but,  except  at  Herat,  hare  e^Tnuhtre  been 
driven  into  the  interior  of  the  ptateaa  by  the  nmjding 
Central  Asiatic  races.    It  is  further  to  be  noted  that 
although  they  hold  the  r*be^<  of  the  Tirband  i-Tnrkestln 
escarpment  and  of  the  Turkestin  lowlands  in  military 
subjection,  they  have  hitherto  failed  to  reduce  either  the 
Aimaks  of  the  Ghor  distria  or  the  Hazarahsnfthe  Kob-i- 
Baba  and  Safed-Koh  ranges.    The  direct  mute  fmra 
Herat  to  Kdbul  through  this  region  has  not  onhr  never 
yet  been  traversed  by  any  European  eiplorcr.  but  is 
absolutely  inaccessible  to  the  .Afghans  ihem*elve^  Henre 
it  is  that  the  military  and  trade  route  between  these  two 
points  is  deflected  a  long  way  southwards  to  the  Helmand 
basin  and  to  Kandahar,  whence  it  laboriously  creeps  up 
through  the  Ghaini  highlands  to  the  Kibul  \-aliey.'  Hence 
also  the  vast  strategic  importance  of  such  places  as 
Kandahar  and  Girishk  on  the  Helmand.  which  depends, 
not,  as  is  generally  supposed,  so  much  on  the  lie  of  the 
land,  as  on  the  ethnical  conditions  of  its  inhabitants. 
The  future  masters  of  the  .Aimak  and  Uawrah  tribe* 
will  not  only  secure  the  rich  prixe  of  the  Ghor  region, 
with  its  untouched  mines  of  gold,  silver,  copper.  lead, 
iron,  coal,  sulphur,  rubies,  and  emeralds,  but  »iU  also 
command  the  direct  and  natunil  route  from  Herat  to  the 
Indus,  viii  K.lbul  and  Pesh.iwar. 

Meantime.thcse  .\imaks  and  Hazarahs,  neglected  by  our 
statesmen,  continue  to  interest  our  men  of  science  aWe. 
Their  flat  features,  tawnv  complexion,  scmt  beard,  obl^je 
eyes,  and   prominent  zygomatic    arches,  betray  ihcir 
common  Mongolic  descent,  while  the  somewhat  rude 
Persian  dialect  generally  spoVen  by  both  implies  long 
contact  in  their  new  homes  with  Iranian  culture.  Both 
arc  also  Mohammedans;  the  .Aimaks  of  the  Sutvm, the 
Hazarahs  of  the  .Shiah  sect,  in  this  respect  ditTering  fr^rn 
all  other  Mongolian  tribes,  who  arc  exclusively  Buddhists. 
.Another  proof  of  Persian  influence  is  the  settled  life  of  the 
Hazar.ilis,-'  who  have  long  ceased  to  l)e  nomads,  and  no's 
occupy  permanent  vill.igcs  of  small  thatched  hou-iev  Ol 
late  years  they  have  bcg\in  to  migrate  tow-ard»  India 
where  they  find  employment  on  the  public  works. 

The  .Aimaks,  or  Char  Aimaks,  that  is  "  Four  Hordes,' 
so  named  from  their  four  main  divisions,  occupy,  beside 
the  Ghor  country,  extensive  tracts  on  the  northern  slop 
of  the  Ixirder  ranges,  on  the  hills  encircling  Herat,  an 
I  eyo  id  the  frontier  in  Khoras;ln.  .Some  coinmuiuue*  1 
ti  e  Herat  district  have  preservcti  their  mother  tongui 
and  their  chief  tribe  even  still  bears  the  Mongol  name  < 
Kipchak.  They  also  retain  the  «>ld  urdu,  or  tents  mad 
of  felt  or  skins,  and  usually  grouped  round  a  centr 
tower  or  stronghidtl  occupied  by  the  chief.  TT>ey  ai 
described  as  altogether  more  savage  anti  fenx^ious  ".hJ 
their  Hnzarah  neighbours,  and  are  even  said  to  drink  t\ 
blood  of  the  slain  in  battle  I'Elphinstonel. 

With  the  fall  of  Men-  all  the  hitherto  mdeperdct 
Turkoman  tribes  passed  under  the  sceptre  of  the  **  Whii 
Czar,"  except  the  .Sariks  and  the  Sai.ors.  Soon  afti 
that  event  the  .Sariks  o(  the  Merv  oasis  gave  in  their 
mission  to  the  number  of  about  10,000  families..  Wh< 
that  district  was  invaded  in  1S60  by  the  Tekk^s.  ll 
Salors,  its  original  masters,  withdrew  higbei  up  *. 
Murgh.tb  valley,  where  they  are  still  found  within  ai 
about  the  .Afghan  frontier,  on  the  route  between  Merv  a 

'  The  direct  rrralc  it  lilllc  over  360  miln.  ihc  <f«tcMir  (yf  RandjiK&r 

550. 

'  PruUtlrly  VI  nani«<i  from  tlir  fmiAn  Aa»Jw^  a  iWutan^,  im  allirrmi 
their  numcrou*  tribal  Mitidirinon*. 
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Hent.  Hiey  du  not  recognise  the  authority  of  the  Amir 
rfK^bdtwasboiUd  theCnr,  vrho  i»  about  to  Msume 
di:  tide  of  "Emperor  of  Centra)  Ana,"  claim  the  allegi- 

jcc  of  this  outlying  Central  Asiatic  tribe,  here  will  be  a 
hiitfj!  source  of  future  compUcauon*.  Their  submission 
»>Aiid  al  owe  advance  the  Ru-^i  in  frontier  fir  into 
Afghan  ternior>'  and  up  the  Murghab  \  .i1Il'>  to  \Mthin 
cuy  distance  of  Herat  from  the  north.  The  loute  m  this 
ired/oa  is  well  known,  and  constant!)  tr.\vcr-,ed  by 
iriiknAwa  Khira»  BoMura,  and  Samarkand.  It  ap- 
pun  to  pmeot  no  greater  difficulties  than  the  more 
iNcriv  n»tecro&9ing  the  fJarkbut  ridge  recendy  stir* 
by  Lessar. 

Tiete  remain  to  be  uicaauacd  ihe  KataghAni  Us- 
5»i\  wbti  form  the  bulk  of  the  population  in  Afghan 
ri,rkf>idn.  I  hcy  belong  to  the  same  ethnical  group  as 
•3f  I  *b«gs  of  the  Khanaicj,  and  have  even  some  scttle- 
EKits  m  Bukhara  beyond  the  Oxus.  They  are  mostly 
VTiukunsts  and  traders,  Sunntte  Mohammedans  of 
Air  Tnki  speech,  and  bear  with  reluctance  the  hard 

CT  of  ibdr  Afghan  masters.  Their  sympathies  are 
ti.tljrwith  ibeir  nonhem  k!niiu'.n.  ind  as  the  country 
L'ndw,Balkh.  Maimenei  boliinv;^  j^cugraphically  to  the 
i-^.>Casp:,i:i  It  1-,  i.iiiin.i;'.t  to  see  how  further 

atrifation^  ui  frontier  tan  ultimately  be  prevented  in 
j' direction.  Exponents  of  advanced  public  opinion  in 
'3)ia already  openly  claim  the  whole  of  this  region  to 
VcTu<  of  the  Hindu- Kush  as  properly  belonging  to  the 
-'r  of  Ceoiral  Asia,  and  their  arguments  are  largely 
^ied«attlmoK>^ical  grounds. 

TMee/fAe  Kmrth  A/j(hat$  S«rder  Tribes 
CaucASic  siucK 

KaAri^ian  

-.  Wakhan   

...   .Shogoao  ...  ... 

...   Kohutio  ... 
...   Prov.  Herat, 

Valley 
...    Prov.  Herat. 

Valley  

Herat.  B.iikh,  \l 


-  !»iJildiihi 

,  fi 


lli&S.. 


if  urghib  ) 

 \ 

Khushk  \ 

 \ 


Fopulixticn  ' 
150,000 
160,000 

3,000 

15,000 
? 

30(000 
teoK 

13,000 
families 
300,000  ? 


Herat    100,000  .> 

MONGOLlC  brucK 

H-zir«j,u   ) 

Koh-i  BaU*.  bifed-l^oh  ...  S 

Cbor.  Hetat,  Khoiesio ...  3jo,ooo 

AboMfMaitibag,  ManAib  I 
Vilby 


U|||bteiU»beiBS   Afghan  Turkestan,  Bok- 


30r000 


iMra 


600,000 


A.  H.  Keane 


^tND  the  faMcrwfng  Table,  partly  to  exemplify  what  1 

'r««  m-M  he  foUTi'l  a  <mii\ cnifut  fIo])iueiu  nf  a 
>ivical  mcilwiU  tliat  I  h.i\ f  loUjj  .idvuc.iicd,  .ami  [>a:;i\ 
*J ininn^ic  value,  \Oi.it-,-\ cr  that  may  In:.  It  at 
'  i-toti  interest  those  ot  the  9337  persons  im  ibuti  1  m 
»  AV.fcf<>pomeiric  Laboratory  ai  the  late  International 

-f- l-^hibjtion,  who  mav  wish  to  discover  their  rank 
ttie  re^>L 

'  'ntmrng  is  plain,  and  will  be  iinderstoi>d  by  the 
>  »i!>^le  cx.nmple,  for  which  I  will  take  the  line 
" '    w  SifCHL:!  h  of  Skiueeze  am<ing  males.    \Vc  sec 
ii'-cussioii  \*a^  made  of  5iy  nieu^urcments  in  that 
r^^'.xf  n-!.  wit o-r   i^.rji;  raiijicd  between  23  and  26; 

'■^l<J'  cenL  of  ihem  were  able  to  cxcri  a  squeeze 
*^  tttir  vtrntigMt  hand  (the  squeece  was  measured  by 


a  sprii^  dymnonieter)  that  surpassed  67  llw.  of  pressure ; 
that  90  per  eent  could  exert  one  that  surpuBsed  71 ;  So 
per  cent  one  that  surpassed  76 ;  and  so  on.   The  value 

which  50  per  cent,  exceeded,  and  50  per  cent  fell  short 
of,  is  the  Median  Value,  or  the  soth  per-centilc,  and 
this  is  practically  the  same  as  the  Mean  Value  ;  its  amount 
is  85  lbs.  This  line  of  the  Table  consequently  presents 
an  cx.ict  and  \  ery  complete  account  of  the  distribtition  uf 
strength  in  one  respect  among  the  middle  90  per  cent,  of 
any  group  of  males  of  the  tabular  ages  simikur  to  those  who 
were  measured  at  the  laboratory.  The  5  per  cent  lowest 
and  the  5  per  cent,  highest  cannot  be  derived  directly 
from  it,  but  their  values  may  be  approximately  inferred 
from  the  run  of  the  tabular  figures,  suppleuiciitud  by  such 
deductions  .i>  the  I.aiv  of  Error  may  encourage  us  to 
draw.  TlKjst  u  lio  wi^h  to  apply  this  law  will  ixote  that 
the  j)robablc  crinr  la  half  the  tliilircnce  between  the 
25th  and  the  7itb  per-cenlilc,  which  can  easily  be 
found  by  interpolatimi,  and  they  will  draw  the  per- 
centiles that  correspond  respectively  to  the  median  value 
minus  twice,  three  times,  and  three-and'a-half  times  the 
probable  error,  at  the  graduations  87,  2  4,  0'8,  and  those 
lhat  correspond  to  the  median  value  plus  those  amounts, 
at  the  ^i^raduations  91  3,  ii7'6,  and  99'2.  The  Table  is  a 
mere  statement  of  r)bser\  ed  fact ;  there  is  no  theory  what- 
ever involved  in  its  construction,  beyond  simple  inter- 
polations between  valuer  that  differ  Utile  from  one  another 
and  which  have  been  found  to  run  in  ver}-  regular  scries. 

It  may  be  used  in  many  way».  Suppose,  for  example, 
diat  a  man  of  the  tabular  age,  viz.  above  33  and  tmder  2^ 
and  who  could  exert  a  squeeze  of  80  lbs.,  desired  to  know 
his  rank  among  the  rest,  the  Table  tells  him  at  once 
that  his  strength  in  this  respect  certainly  exceeds  that  of 
30  per  cent,  of  those  who  were  measured,  bcc  iusc  if  it 
had  been  only  79 lbs.  it  would  have  done  so.  It  also  tells 
him  that  his  strength  docs  not  exceed  that  of  40  per  cent, 
of  the  rest,  since  it  would  have  required  a  pressure  of 
82  lbs.  to  have  done  this.  He  therefore  ranks  between 
the  30tfa  and  the  40th  per-centtle,  and  a  ver}'  simple 
mental  sum  in  proportion  shows  his  ptao*  to  he  about  the 
33rd  or  34th  in  a  class  of  too. 

The  Table  exhibits  in  a  very  striking  way  the  difTerenccs 
between  the  two  sexes.  The  5th  male  pcr-coDtiie  of 
strength  of  j  ic*  /a-  is  equal  to  the  90th  female  per  centile, 
which  is  nearly  hut  not  ipiite  the  same  as  saying  that  the 
man  who  r.mks  5th  from  the  bottom  of  a  class  of  100 
males  would  rank  loth  from  the  top  in  a  class  of  JOO 
females.  The  small  difference  between  the  two  forms  of 
expression  will  be  explained  further  on.  If  the  male 
pcr-centiles  of  strength  of  squeeze  are  plotted  on 
ruled  paper,  beginning  with  the  lowest,  and  if  the  female 
per-centiles  arc  plotted  on  the  same  piiper,  beginning 
with  the  highest,  the  curves  joining  their  respective  tops 
will  be  found  to  intersect  at  the  7th  per-ccniile,  which 
is  the  value  that  7  of  the  females  and  93  of  the  males 
just  surpass.  ThereHote,  if  we  wished  to  select  the 
100  strongest  individuals  out  of  two  groups,  one  con- 
sisting of  100  males  chosen  at  random,  and  the  other 
of  100  females,  we  should  lake  the  100  males  and  draft 
0,1;  tlic  ;•  wrake-i  ni  tlirni,  .itiil  iliaft  in  the  7  strongest 
feuialcs.  Very  powti fui  women  exist,  but  happily  perhaps 
for  the  rc]K»e  of  the  other  sex,  such  gifted  women  are 
Hire.  0\x\  of  1657  adult  females  of  various  ages  meai- 
surcd  at  the  laboratory,  the  strongest  could  only  exeit  a 
squeeze  of  86  lbs.  or  about  ili.it  of  a  medium  man.  The 
piipulation  of  England  hardly  contains  enough  material 
to  form  even  a  few  regiments  of  efficient  Amazons. 

The  various  mea-jurcinents  of  males  surp;iss  those  of  fc- 
malesinverydifiTercnt  degrees,  but  in  nearly  every  particular. 
.\  convenient  way  of  comparing  them  in  each  case  ii  that 
which  1  have  just  adoptcil.of  finding  the  per- .entile  which 
has  the  same  \alue  when  reckoned  from  the  lower  eiwi 
of  the  male  series,  and  from  the  higher  end  of  the  feinalF 
series.    When  this  has  been  done,  the  position  of 
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ANTHROPOMETRIC  PER  CENTILES 

Values  tnrpasM^),  and  Values  onrenched,  by  various  percentages  of  the  persons  mea.s\ired  at  the  Anthro]ioineiric  Laboratory  in  the 

late  International  Health  Exhibition 

yTitvtltu  tJtit  i-  mmrtachtd  hy  n  percent,  of  any  large  groufi  of  tne,isuremen>s,  ami  turpasstl  by  lOO-n  tf  tkm,  it  tnUid  iti  nth 

poc<  utile) 


Hc^^t,  standing.  \ 
wnboQt  -hoe>  .  S 


Uiui  of 
ineuurr- 
mcnt 


51  Inches^ 
51  Inches  I 
51    Inches  ( 

26  Pounds 


Heigfat^ttin&froin  \ 
-of  chair  .../ 


Spaa  of  anns 

Weight  in  oftJinary  \ 
indoor  cIothe«  .  ) 


23 


Breathing  capacity  23-26 

Strength  of  pull  a*  1 
archer  with  bow  \  \  ^ 


Cubic  ( 
inches  \ 

26  Pounds  K 


Sex 


Strengthof-queeic|'  ^  p  ^ 
with  stTongrst  hand  /     ■»  , 


SwifincM  of  blow. 


I 

23-26  ^^'^^\ 
second  ( 


M. 
F. 

M. 
F. 

M. 
F. 

M. 
F. 

M. 
F. 

M. 
F. 

M. 
F. 

M. 
F. 


Sight,  keenness  of  1 

— by  distance  of  f 
reaoini;  diainon<i  ^  \  ^' 
test-type  ... 


26 '  Inches  | 


M. 
F, 


No.  of 
person  i> 
in  the 
group 


811 

770 

IOI3 

775 

811 
770 

510 
276 

212 
277 

5«9 
276 

5'9 
276 

S16 
271 


398 
433 


V^^uo  s'irpaswd  by  per-ocnu  u  below 

95   I  90  I  80  I  70  I  60  I  50  j  40  I  30 

Valuci  unreached  by  pcr-v-enu.  a«  below 

10      20  I   30  '  40      50      60  70 


20 


10 


632 
58-8 

336 

31-8 

65-0 
586 

121 
102 


64  5 

599 

34-2 
323 

66  I 
59  5 

I  as 

105 


161  177 
92  102 


56 
30 

67 
36 

«3  2 
92 


»3 
10 


60 
32 

71 

39 

14  I 
10  I 


«7 
12 


65-8 
613 

34  9 

32  9 

672 
6o-7 

I3« 

no 

187 
"5 

64 
34 

76 
43 

IS-2 

11-3 


20 
16 


665 
621 

35  3 
333 

68-2 
61  7 

•35 
114 

199 
124 

68 
36 

79 
47 

162 
121 


22 

«9 


67  3 
627 

35-4 
33-6 

f9"o 
624 

139 
118 

211 
«3' 

71 
38 

82 
49 

173 
12-8 


23 
22 


67  9 
6jj 

33  9 

69  9 
63  o 

143 
122 

219 
138 

74 
40 

85 
52 

18  I 
'34 


2; 
24 


So  90 


95 


6S 
6v 


363 
342 

70 -6 
637 

147 

129 

226 
144 

77 
42 

88 
55 

191 
140 


26 

26 


69-2 
646 

367 
34-6 

7»4 
645 


700 
653 

371 
34-9 

72-3 
65-4 


71  J  72-4 
664    67  3 


377 
3S-6 


j8j 
j6t 


73-6  '  74  > 
667  681 


150  156  16$ 
132  136  14a 

236  I  248  I  277 

151  I  164  I  177 


«7» 
149 

WO 
1S6 


88 
44 

91 
58 

20  o 
14  5 


28 

27 


82 
47 

9S 
61 


89  1  96 

$«  I  5< 

100  I  104 

67  I  73 


20q     »2J  13 

15  i    16  j  16 


30 
29 


32 

3« 
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per-centiles  arranged  in  order  of  their  magnitude  arc  as 
follows :  — Pull,  4;  Squeeze,  7;  Kreathing  capacity,  10; 
Height,  14  ;  Weight,  26  ;  Swiftness  of  blow,  26  ;  Keenness 
of  sight,  37.  We  conclude  from  them  that  the  female 
differs  from  the  male  more  coiispicuously  in  strength  than 
in  any  other  particular,  and  therefore  that  the  commonly 
used  epithet  of  "  the  weaker  sex,"  is  peculiarly  appro- 
priate. 

The  Table  was  constructed  as  follows:  — I  had  groups 
of  appropriate  cases  extracted  for  me  from  the  duplicate 
records  by  Mr.  J.  Henry  Young,  of  the  General  Register 
OAce.  I  did  not  care  to  exhaust  the  records,  but  rc- 
moted  him  to  take  as  many  as  seemed  in  each  case  to 
be  mflficient  to  give  a  trustworthy  result  for  these  and 
other  purposes  to  which  I  desired  to  apply  them.  The 
precise  number  was  determined  by  accidental  matter^ 
of  detail  that  m  no  way  implied  a  selection  of  the  measure 
tnfl.  The  summarised  fonn  in  which  I  finally  took 
than  in  band,  is  shown  in  the  two  upper  lines  of  the 
following  specimen : — 

Htighi,  Sitting,  of  Fematt  Adults^  Aged  23-50,  in  inches 


v*- 

Ji- 

3a- 

33- 

34- 

35- 

36- 

37- 

* 

S 

Sa 

116 

236 

327 

108 

3« 

5 

Tutal 
775 

s 

10 

63 

178 

404 

631 

739 

770 

775 

AbuHsue 

0  to  775 

JO 

3> 

3* 

U 

34 

35 

36 

37 

38 

Oorrefjpoffid- 
inc  Ordin&ic« 

The  meaning  of  the  two  upper  lines  is  that  in  a  tou\  1 
775  observations  there  were  1  cases  measuring  19 
under  30  inches,  8  cases  measuring  30  and  under 
inches,  and  so  on.    The  third  line  contains  the  mini 
the  entries  in  the  second  line  reckoned  from  the  beginnir 
and  is  to  be  read  as  follows  : — 2  cases  under  30  inches, 
cases  (  =  2  -f  8)  under  31  inches,  62  cases  («»  2  -f  8  +  • 
under  32  inches,  and  so  on. 

I  plotted  these  775  cases  on  French  "  sectional"  pap 
which  is  procurable  in  long  and  inexpensive  rolls,  ruj 
crossways  by  lines  1  millimetre  apart.  I  counted  the  ti 
line  as  o'  and  the  776th  as  775  .  Supposing  the  measu 
ments  to  have  been  plotted  in  the  order  of  their  mag 
tude,  in  succession  between  these  lines,  the  first  wo 
stand  between  o'  and  1  ,  the  second  between  1  and 
and  so  on.  Now  we  see  from  the  Table  that  the  sccc 
measurement  was  just  short  of  30  inches,  consequei 
the  third  measurement  was  presumably  just  bey  ond 
therefore  the  abscissa  whose  value  is  2*,  and  wh 
separates  the  second  from  the  third  measurement,  B 
fairly  be  taken  to  represent  the  abscissa  of  the  ordin 
that  is  euual  to  30  inches  exactly.  Similarly,  the  absci 
whose  value  is  lO"  divides  the  mc.isurement  that  is  j 
under  31  inches  from  that  which  is  presumably  juit  ab< 
it,  and  may  be  taken  as  the  abscissa  to  th.M  ordiri 
whose  precise  value  is  31^,  and  so  on  for  the  rest, 
fourth  line  of  the  Table  gives  the  ordinates  thus  de 
mined  for  the  absciss;c  whose  values  arc  entered  at 
them  in  the  third  line.  I  dotted  the  values  of  ll 
ordinates  in  their  right  places  on  the  sectional  pa 
and  joined  the  dots  with  a  line,  which  in  every  c 
except  the  breathing  capacity,  fell  into  a  stnkii 
regular  curve.  (I  cannot  account  for  this  one  pa 
exception,  save  on  the  supposition  of  the  somewhat 
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gulir  miKture  of  town  and  country  folk,  and  of  sedentary 
ind  jciife  ;>rofessions  among  the  persons  measured,  but 
Ikwe  not  )-et  verified  this  sumiscp  Per-ceotUes  were 
todnimui  the  curve  oonespoiidii^  to  absdsse  that 
■at  itmeUvdy  5  per  cent,  10  per  cent.,  20  per  cent, 
Sc,efm  length  m  the  base  h'ne.  As  the  length  of  the 
kK-line»as  275,  ih'i'st  per  rentilcs  stood  at  the  gradue* 
tioBs  27°'5,  S5't>,  &c.  Their  values,  as  read  off  on 
'.he  iRtiMsi  ptper,  ere  those  which  I  have  given'tai  the 
Tiblt 

It  niil  be  understood  after  a  little  reflection  tliat  the 
rink  ta  a  tow  of  10,  the  9otb  rank  in  a  row  of  too, 
udibeynth  nmk  in  a  row  of  1000,  are  not  idmdoBl, 
ud  litai  aone  of  them  are  identical  with  the  90th  per- 
(oekr  There  most  always  be  the  difference  of  one  half- 
plice  betn-een  the  post  whicli  each  person  occupies  in  ;i 
fMof  n  indivifj'.i.iis,  numfjcred  from  i  to      and  that  of 
•ihtconfstiLtiiijDj,'  graduations  of  the  base  on  \vh)ch  they 
<tiMl,an4i  which  bear  the  same  nominal  value,  because 
•M  ;raduaitons  are  numbered  from  o  to  n  and  begin  at  a 
?omi  one  half-place  short  of  the  fint  man,  and  end  at  one 
lolf-fiace  beyond  the  hut  man.  Consequently  the  sradu- 
^wu  coriMponding  to  the  posts  of  the  9U1, 90th,  and 
«Xh  man  in  the  above  example,  refer  to  the  distance 
■i':bi)»epoits from  the  beginning  at  o  of  their  5e\  cral  base 
iiie,  and  those  distances  arc  related  to  the  lentjths  of  the 
V  ci:nc5in  the  prfiport;ons  of  .S',  :  lo,  89  5:  too,  anil  899  5  : 
jcmiiiich  wh««  reckoned  in  per-cents  of  the  several 
'i*  htvesare  85, 89-5,  and  89-95  respectively.    The  larger 
^  number  of  places  in  the  series,  the  more  insignificant 
ihh  half-place  become.    Moreover,  the  intrusion  of 
frt$h  obser^'ation  into  the  series  separates  its  neigh- 
'■'^n  bj- almost  double  that  amount,  and  propagates  a 
^'t'jrbajp.re  that    reaches  to  either  end.  though    it  is 
-n;:n(%hed  to  aiiriusi  nothing  by  the  tune  it  has  arri\cd 
""ft    U'e  may  therefore  ignore  the  existence  of  this 
■■-^•«xaIly   troublesome  half-place  in  our  ordinar)' 
'^:^^cal  work. 

rt«re  is  a  latent  source  of  error  that  might  affect  such 
a  .^xi  as  these,  as  well  as  many  others  uiat  are  drawn 
'  ri  fhe  iiiuni  way,  which  ha$  not,  so  far  as  I  know, 
>^  r«fo^rn(5cJ^  and  deserves  attention.    It  is  due  to 

-■'>uamty  as  to  the  prc  i-c  ii.eaning  of  such  headings  as 
r  ■  •■*  .Air.  If  the  rieasiirtintrnts,  no  matter  vvhether 
■■•^  »<re  tn  ide-  r.irefally  01  c.irclessly,  arc  read  off  from 
;Wninients  with  great  nicety,  then  a  readinjr  such  as 
y  f.  •^^uld  £sdl  in  the  column  ya-,  and  the  mean  of  all 
taxes  t»  such  a  cobimn  might  fairly  be  referred  to  a 
'•i>  raftie  of  30*  5. 

^-t  d  the  instruments  are  roughly  read,  say,  to  the 
>sr  half  inch,  the  reading  of  a  real  instrumental 
rtf  .'itul  even  that  of  a  real  \ahic  of  3076,  would 

^'■t  be  rutcreil    in  the  column  31-      The  rohiinn  30- 
■  'rflhen  contain  mcasurcmenis  whose  real  instrunu  iital 
rai^ped  between  2975  and  3075,  and  the  column 
V  'cnJd  coolam  those  wat  nnced  between  3075  and 
'  "  f  or!<.^{iiently»  the  means  of  all  the  entries  in  those 
res{>ectivefy  should  be  referred,  not  to  30*5  and 
•  >  t«at  to  30-25  and  to  3r25.   An  error  of  a  quarter  of 
•och  m  the  final  results  might  easily  be  occasioned  by 
'  t^rWrt  to  note  the  degree  of  minuteness  with  which 
*■  >0r*minent5  were  read,  and  I  strongly  suspect  that 
r.utsttcaJ  tables  arc  atfecied  b\  this  generally  tin- 
.  ?"-«<d  cause   of  error.    The  measurements  at  my 
•^'■.prj-  were  rea^l  to  the  nearest  tenth  of  an  inch  and 
tuwaoft  of  ajpound,  so  1  can  afford  to  disregand  this 
^**dna^int.    There  was,  however,  a  slight  bias  in 
r  -  ff  er.K^rin^  round  numbers,  which  should  have 
^t  weie  not  (because  I  neglected  to  give  the  ncces- 
r  aTuctiaiuiX  ratcably  divided  between  the  columns 

^■^r^  Mde. 

lit  <Jejcriptioii  of  the  results  of  the  incasurements 
^bmiorv  will  appear  next  February  or  March  in 
~  nom'bcr  of  the  JomnttU  or  the  Anthro- 


pological  Institute,  at  which  place  the  original  dau  will 
ultimatdy  be  deposited. 

Francis  Galton 


NOTES 

It  haTingbeeome  known  to  some  of  the  friends  of  the  late 

Mr,   TTonr)    W.-»tls,    idr   will. known  chemist,   whusc  deitli 
occurred  very  suddenly  on  the  joth  of  last  June,   that  his 
widow  tuid  family  «ie  ia  very  stnlteoed  drcumstances,  an 
informal  meeting  was  recently  held  at  the  Royal  Institution. 
Those  present  resolved  to  form  themselves  into  a  committee, 
with  ]xiwer  to  a<ld  to  their  number,  in  order  to  collect  .1  fund 
for  the  beDe6t  of  Mrs.  WatU  and  thoae  of  her  children  who  are 
net  of  snage  to  proride  for  thdr  own  mpfiort   Dr.  Addnaon 
consented  to  act  as  secretary,  and  Dr.  Perkin,  President  of  ihe 
Chemical  Society,  as  treasurer.    Among  the  names  on  the  com- 
mittee are  those  of  Sir  F.  A.  Al>cl,  I'rof.  H,  E.  Armstrong, 
Mr.  William  Crookes,  Dr.  Wanen  De  La  Rocs,  PraC  James 
Dewar,  Prof.  G.  C.  Porter,  Dr.  J.  H.  CUulstooe,  Pref.  A.  G. 
V.  Tl.m-nurt,  Dr.  Hugo  ^^allL•r,  Dr.  William  Odhng,  Dr.  W. 
H.  Pcrkui,  iJr.  B.  W  Richardson,  Prof.  W.  Chandk-r  Roberts, 
Sir  H.  E.  Rosco;,  Dr.  W.  J.  Russell  and  Prof.   A.  W. 
Williamson.  Mr.  Watts's  public  laboois  for  tba  •dvaneenMOt  1 
of  chemical  science  may  be  said  to  have  begun  with  the  transla- 
tiot3  of  Grnelin's   "  Hindlxjok  of  Chciiii><try,"  the  admirable 
Engliiih  edition  of  whtrh  was  prepared  and  edited  for  the 
Cavendish  Sodcty  by  him.    This  work  occupies  eighteen  large 
octavo  Tohimes,  of  which  the  first  appeared  in  1849,  and  the 
last  in  1871.    A  work  scarcely,  if  at  all,  mferior  to  this  in 
iiiagniiude,  and  one  which  has  perhaps  been  of  even  greater  | 
service  to  English  chemists,  both  scientific  and  industrial,  is 
Wattles  great  *'  Dictiomuy  of  dKmbtiy,"  which  appealed  fton  | 
tS63  to  1881,  in  eight  voJumcs,  containing  .-iltogelher  nearly 
9700  pagc-i.     .'^Ir.  \S  alls  also  edited  and  Lugtly  added  to  the 
second  volume  of  the   l.»tc   I'rof   Graham's  "Elements  of 
Chemistry,"  published  io  i8j8  ;  be  prepared  several  editions  of  1 
Fowoet**  well-known  *'  Manual  of  Chemistry,"  whidi  be  aknost  I 
cntirtl)-  re-wiotc  -md  made  iiitu  virtu.ally  a  new  worlc  ,  and  in 
conjunction  with  Mr.  Konaldi  and  Ur.  Richardson,  hf  pieparcd 
for  -Messrs.  Bailliere  an  elaborate  treatise  on  chemical  tech- 
nology.   Up  to  the  time  of  his  death,  and  for  about  thirty  yean  \ 
previously,  Mr.  Watt<e  was  editor  of  the pmnutl  of  the  Chemical 
Socictv,  md  in  thL>  tapacily,  is  well  as  in  that  of  librarian  to 
the  Chemical  Society,  he  became  personally  known  to  and 
gained  the  friendship  of  very  many  among  the  Fellows  of  the 
Society.    Hut  although  Mr.  Watts's  life  w.is  one  of  unremitting  J  .. 

lalx>ur,  the  m  jney  return  for  his  work  was  barely  sufficient  to  *  J 

enable  him  to  provide  for  the  daily  wants  of  a  delicate  wife  and  ' ^ 

a  numerous  family.   It  was  not  possible  for  him  to  provide  for 
their  fblure  needs.   But  if  he  could  not  leave  behuid  him 
pecuniary  resource-,  he  acaimulated  esteem  and  .ifTectinn  among 
all  wh  1  knt-w  hiai,  which,  it  is  confidently  hoped,  will  piuve  a 
valu.iLilL  legacy  for  those  who  were  dependent  on  him,  ITw 
facts  of  the  case  show  that  there  is  great  noL-d  of  whatever 
practical  proof  of  their  regard  for  him  and  appreciation  of  his  Wr 
lab^mr^  Mr.  W.^its's  friend-,  and  Etvglish  chcniists  generally,  ■ 
may  be  willing  to  make.    For  many  years  Mrs.  Watts  has  been 
in  ^-health,  so  that  she  cannot  do  anything  lor  her  own  sup|Kirt 
and  th.nt  of  her  family.   One  SOU  is  a  pennaneni  invalid,  and  \ 
the  fuur  youngest  children  have  still  to  be  educated.  A  consider- 
able expenditure  is  therefore  unavoid.nhle  for  a  jjoo  I  in;\ny  years 
to  come,  if  Uie  children  are  to  have  a  fair  chance  of  a  start  in 
life.   A eon^erable  sum  has  already  been  piomised  in  d»e  way  ^  — 
of  >iihNcription-,  luit  math  more  will  have  to  be  done  in  orde  ^ 
that  any  substantial  benefit  may  accrue  to  Mrs.  Watt.*  and  h 
young  family.   StthMripttontwill  be  received  and  a^lgirteM  by  Coogle 
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by  the  Secrcliuy,  Dt.  Edmund  Atkinsua,  Puriciiltcry  Hill, 
Camberlcy,  Surrey,  or  l>y  the  Treasurer,  Dr.  \N .  H.  Perkin, 
ihc  Chotnuts  Sudbur),  Harrow. 

M.  MiL.vK  tuwARliit  hu  been  Dominated  by  the  French 
Government  Grand  Officer  of  the  Legion  d'llonncur. 

Lectl'KES  in  connection  with  the  London  Society  for  the 
Extension  of  Univcrsiiy  Teaching  have  Ixren  going  on  in  White- 
chapel  now  for  more  than  six  years.  The  number  of  tickets  sold 
for  the  lecture^  during  this  |«riod  has  been  close  ujwn  2000,  aad 
the  ticket  ■bolder',  have  l)tfen  nearly  all  artisans.  The  reports  of 
the  examinery,  ap]>uintcd  by  the  Universities'  Uoard,  have  shown 
that  many  of  those  attending  the  lectures  arc  real  siudcnts — a 
coDclusion  which  is  also  borne  out  by  the  fact  that  the  same 
subjects  have  been  studied  for  several  years  in  succession.  It 
has  been  felt  thai  a  go<»d  reference  library  and  reading  room 
wodd  be  a  great  help  to  the  existing  students,  as  well  as  a 
means  of  atiraciinjj  others.  An  opjiortunity  for  providing  these 
advantages  is  now  aiTurdcd  in  the  "  Universities'  Settlement '' 
ioToynbec  llall.  where  the  lectures  will  in  future  be  gi\cn,  and 
a  readug  room  Ik-  oj>tncii  to  the  students.  The  Committee 
desire  to  -.lock  this  room  with  a  good  reference  library  —  espe- 
cially iu  the  subjects  of  histor)-,  )Kdiiical  economy,  physics,  and 
physiology— ami  will  Xye  very  grateful  for  any  assistance  in  this 
attempt  to  further  higher  education  among  working  men  and 
women  in  E-tst  London  Any  one  willing  to  help,  either  with 
books  or  with  money,  i-  requestcti  to  communicate  cither  with 
K.  T.  Co.jk,  22,  .Mbemarle  .Street,  W.  (.Sec.  London  Society 
for  the  Extension  of  University  Teaching),  or  liolton  King, 
28,  Commercial  Street,  E.  (Hon.  Sec.  Whitccha.  el  Local 
Comuiittce,!. 

l  llK  mean-time  clocks  at  the  Royal  (>bKr\-atory,  Greenwich, 
were  put  forward  twelve  hours  a  little  before  midnight  of 
December  31,  in  order  that  the  commencement  of  the  civil  day 
and  the  astronomical  day  might  be  identical  from  January  I, 
lSJ<5.  'V\\c  public  clock  near  the  entrance  to  the  Observatory 
will  thus  intjictte  the  hours  as  reconimeiided  by  the  NVash- 
iai;ion  Conference— ».^.  reckoning  from  oh.  to  24h.,  start- 
ing t'rom  midnight.  As  the  Ureenwich  obscr\'alions  for  1^5 
will  not  be  |>rinted  until  1886,  the  proposed  method  can 
be  tried  for  a  year  before  the  necessity  of  deci<ling  on  its 
ado|>tion  will  arise.  In  writing  to  the  kev.  T.  E.  Es]>in, 
President  of  the  ljvcr|K>ol  .Vsirunomical  StKricty,  the  Aslrono- 
mcr-Koyal  sjvs  : — "The  chani;e  tliat  we  propose  to  make  at 
Grcenwidi  is  for  the  piescnt  provisional  only,  .%s  it  ap|>t.-ars 
e&senUal  iliat  it  sliould  be  generally  accepted  by  astronomers 
before  it  is  introducetl  into  any  published  ol>scrvations  I  am 
Very  anxious  to  avoid  the  confusion  which  would  icsuli  from  two 
systems  of  reckoning  lime  licing  in  use  among  astronomers. 
But  as  regards  the  oidinary  public,  it  seems  to  me  clear  that  for 
civd  reckoning  the  'lay  must  commence  at  midnight,  and  in  order 
10  assist  in  faroilurising  the  public  with  the  reckoning  from  oh.  to 
24h.,  I  propose  on  January  1  to  alter  our  public  clock  t  which  is 
numbereil  from  oli.  to  24h. )  by  I2h.,  so  that  it  will  show  civil 
reckoning  iii>iejd  of  the  old  astronomical  reckoning." 

Chemists  will  regret  to  learn  that  Dr.  Edwanl  Divers,  Prin- 
cipal of  the  Imperial  College  of  Engineering,  Tokio,  Ja]>an, 
has  met  with  a  \ery  serious  accident,  which  it  is  feared  will  result 
in  the  loss  of  one  of  his  eyes.  He  is  understood  to  have  l>een 
engaged  in  work  in  connection  with  the  theory  of  acids,  when  a 
bottle,  sujtp'jsrrt  to  contain  terchloride  of  phosphorus,  exploiled, 
causing  liini  ver)  scicte  injuries.  Dr.  Divers  is  well  known  as 
IIm  muImit  of  many  valuable  chemical  pai>crs  read  before  the 
V.  tytX  and  cKltcr  Kieaiific  societies. 

Mk  AtrUDTrLoK,  F.G.S..  who  died  on  December  31  last, 
jMtt  be  fMMabvtsd  a*  a  promoter  of  technical  education  at  a 


time  when  its  vital  im|>ortaQcc  was  little  recognised,  •od  the 
English  manufacturing  mind  was  generally  set  agaiati  u.  He 
was  intimately  .issociatcd  with  Dr.  von  Steinbcis,  whoK  cnet\Qf 
in  this  direction  did  »o  much  to  give  the  little  kingdom  of  Wur- 
lemburg  its  industrial  prominence  in  Germany.    Mr.  Tylot't 
work,  "  Education  and  Manufactures,"  arising  out  of  bit  Jury 
Report  on  Metal  Work  at  the  Exhibition  of  1863,  wai  iramlated 
into  German  under  the  title  "  Indusiiie  und  Schule  '  iStultgut, 
1865),  and  also  ap]>eared  in  Swedish.    Mr.  Tylor  s.-it  (or  some 
years  on  the  Council  of  the  Geological  Society.    His  geolufical 
papers  relate  principally  to  the  flow  of  rivers  as  connected  with 
the  erosion  of  valleys  and  the  deposit  of  gnivel-liedt ;  they 
contain  much  systemxtiscd  information,  for  instance,  as  tu  the 
mechanical  action  of  the  Mississippi  and  the  Ganges.    It  if  well 
known  that  his  study  of  river-valleys  and  drift-graveli  led  him 
to  the  hypothesis  of  a  |M)st-glacial  time  of  enormous  rainfall, 
which  he  called  the  "  pluvial  perinl."    The  term,  tboagfa  n'Ji 
generally  accepted,  is  found  of  Osc,  to  judge  from  its  not  luixe- 
quent  appearance  in  geological  works. 

Thr  death  is  annaunccl,  at  the  age  of  seventy-four  yean,  of 
Dr.  .\ndrew  Findlater,  for  so  m.\ny  years  connected  with  the 
editorial  departincni  of  Messrs.  W.  and  R.  Chambers.  Dr. 
Findlater  wrote  several  of  the  scientific  volumes  in  Chainbcrk'« 
well-known  "  Lducational  Course,"  and  e<iiled  a  revised  editioa 
of  the  "  Information  for  the  People."  Uut  his  most  important 
undertaking  w  as  the  editing  of  "  Chambers's  Encyclopjplia,"  ih« 
scientific  articles  in  which  hold  %o  high  a  place,  mainl)r  through 
Dr.  Findlatcr's  knowledge,  discernment,  -incl  tact  in  obtainirti; 
the  right  men  lo  act  as  coniriiiutors.  I'r.  Findlater  was  offered 
the  editorship  of  the  new  edition  of  the  "Encyl«,KrJia  Britaonica," 
but  was  induced  to  decline  it. 

Wt  read  in  the  German  |viper«  that  the  Greek  Govcromcnt 
has  offered  to  supply  the  marble,  as  it  did  in  the  cast  of  Lord 
Uyron's  nionuincnt  in  Knijiand,  for  a  national  monument  \.>  b< 
erected  to  Wilhelm  Muller,  the  father  of  Prof.  Max  Mullcr,  in 
his  native  town  of  I )essau.    Wilhelm  Muller  is  best  Lnowc  m 
the  poet  of  the  "  Mullcrdicder,"  l>c.iutifully  set  to  music  by 
I  Schubert.     Hut  the  Greek  Government,  in  the  name  of  thie 
I  (Jrcck  nation,  wisheil  lo  express  its  lecognition  of  the  k''*^' 
I  services  rendered  lo  the  cause  of  Greek  inde(>cndcnce  by  Wilhclni 
I  Muller,  "the  Philhellenic  Tyrtwus,"  whose  "  Griecfaenlicslcr  " 
belong  to  the  classical  literature  of  Germany.    Committees  bar« 
lieen  formetl  in  Germany,  Italy,  Greece,  .".nd  .\merica.  TKe 
English  committee  consists  of  Mrs.  Jenny  Lind  tjoldschimdt, 
Sir  Theodore  Martin,  Sir  Rol>ert  Morier,  Sir  George  tirore, 
J.  A  Froude,  and  Prof.  Huchheim.    SubscTipiions  are  received 
by  Messrs.  William-i  and  Norgate,  14,  Henrietta  Street.  W.C. 

ltAVAKl.\.\  |»a|)ers  rep-irt  the  death,  after  a  short  illncu,.  of 
Dr.  Philip  von  Jolly,  Professor  of  Mathematical  and  Experi- 
mental Physics  in  the  University  of  .Munich,  in  the  screnty -fifth 
ye.ir  of  his  age. 

A  NEW  association  has  been  established  among  the  vtodents 
of  the  University  of  Paris.    The  first  step  of  this  lostKuti-JO  baa 
been  the  organisation  of  a  public  manifestation  in  booout  of 
M.  Chevreul,  the  director  of  the  Museum,  who  is  ;usi  cxsan- 
picting  his  looth  year.    He  is  the  first  French  academiciarj  who 
luvs  rcjclicd  this  advanced  age  since  the  dcsih  of  Fot.trtsclle. 
who  died  .nboul  1750,  a  few  days  l>efore  completio;  h:s  ceniury. 
.\  little  bifore  his  death  Fontenellc  was  heaf  I  to  say  lu  one  of 
Ins  friends  asking  if  he  complained  of  some  dlncss.  '*  I  have  vm.* 
sulTcring,  but  I  am  feeling  merely  an  incxeas.:d  Jii&caUy  «af 
living.  " 

Wt  learn  from  S(itHCt\\a.\  the  "coM-ware  flag."  whi»ae  lakv- 
h.-is  liecn  inaugurated  by  the  U  S.  Si,'nal  Service  duriojj  tbe  |Mt.«.t 
^  autumn,  is  intended  lo  be  displayed  not  only  a:  the  rcq^x^lju 
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litfm  ai  ihe  Svrv:a-,  '  ur  .i!v,  .n  as  many  railway- 

^uugn  aiMi  p(«t  .. Slices  as  possible,  in  order  to  spmid  the 
fitewiee  of  the  coming  dHUtge  of  weather.  The  service 
OBiat  il  {iEMUt  ondettalce  to  piYnnde  the  flags  or  to  pay  for 
iinfal  (degfuns  to  BttmeroiH  local  display-stations ;  but  the 
a<  of  ibe  (lags  (white,  six  fett  square,  with  a  two-lbot  black 
^ineentrt)  i»  moderate,  and  caa  eaaUjr  be  bofse  by  those 
Mortdfa  Mouing  early  hidfauiom  of  ftlKng  temperature ; 

several  parts  of  the  c  Mint  ry  llit  frti'L,'T.-.r:is  are  sent  to  all 
iW  t»ti\>ns  Ml  certain  railr L  to^ptialc  with  the  Signal 
^jTrft,  and  thus  promptly  distribute  weather  forecaits  to  the 
wnualoic  their  rontes.  U  is  probable  that  the  coming  year 
«0  lee  a  eeuidemUe  atenaion  of  this  kind  of  weather  service- 
M.  j^  i  v.  th.  Porpetual  Secretary  of  the  Paris  Academy  of 
iwaieo,  his  published,  io  the  Januaiy  issue  of  Jttvm  tUt  Det4x 
Mmtit,  Ihe  cany  on  haHoons,  which  wc  announced  a  few  wa:k& 

The  r.r-i.lenii.:i.in  i.ilts  a  very  nn >dorai.-  view  of  the 
•i~as  of  the  Meuiton  and  Point  da  Jour  experimenta. 
totmntrial  diatiiitaiice  la  Sontbem  Spain,  which  began 
«&TClnit  rarthquake  sh/jcks  on  Christmas  night,  still  con- 
tao,  »o<!  other  earthquakes  are  reported  from  Austria  and 

From  Viejjna  infbrmntioo  conies  of  repeated  shocks  on 
ik  ldiiBsi.  ia  the  hot-spring  diatrict  of  Sontbem  Styria,  durii« 
■WiMwiiiglit  damage  was  done,  while  on  ibe  aAemoon  of 
^JtiUBf  ilay  a  sh«k,  perhaps  of  the  same  earthquake,  was  fell 

-  *»a.  tiear  %f  ont  Cetiis,  and  one  of  gnatcr  force  on  the 

-  «ing  01  the  f.  llowbg  day  (J  anuary  5)  at  VcllcUi,  near  Rome. 
1«  lOHuc  instrametlt*  at  the  obMrvaioiy  in  Rome  and  at 

^fiI*apa»bowed  onasaal  activity  on  the  5th  and  previous 
iiV  £ip«rially  at  midday,  and  st  night  the  tniiai  .il  springs  in 
I<Ui*d  of  Ischia  hart-  risen  in  tcmjiefaturc.    It  would  thus 
r.fni  ftu)  ihc  present  is  a  period  of  unosoal  seismic  distoibanoe 
*!^«t  Sootbero  Ewtqw.    In  Spain  no  day  lias  passed 
■•»*<  qth  alt.  without  one  or  more  severe  shocks  in  the  dis- 
••^liJW.    On  the  Jist  uU.  the  tenth  violent  shrwrk  in  a  week 
«  Umuitia— the  people  left  ibcir  houses  for  the  oijht 
Hilif  taihat  dale  tObOeo  people  had  left  the  town  altogether. 
'JSieauae  day  and  on  the  l-t  insf.  shocks  continued  .ir  J  v  n, 
"wn,  Malaga,  Uenamargo^a,  and  Vclcv  Malaga.    At  J  ouox 
s>,]\f^K  vrere  thrown  down,  ami  the  town  has  been  wholly 
"'"nm^   At  Noja  the  church  was  damaged,  and  at  Arenas 
***^  S"»  |wwms  were  either  Itilled  or  injured.   On  the  1st 
^-  SIM'  the  TTiMrr  inc;  of  the  2t»[  fresh  shocks  were  felt  at  Ncija, 
■P-Tibu.  (,rii,a>ia,  and  Malaga.    .\  number  of  towns  and 
ifc  rcporte«l  completely  destroyed  «Im1  deserted.    On  tlic 
^taocks  were  felt  aioi^  the  Mediteraaoaaa  coast  of  Granada 
Up  to  noon  on  the  jtd  inrt.,  according  to  official 
-•^  ff^,       hcxiirs  were  rr-covered  from  the  ruins  of  towns  in 
"  ;^v.vinte  of  <■; ranada  alone.    On  that  day  the  shocks  were 
"■^•ji  xu  Loja,  AUiams,  Jaen,  and  Vel«  Malaga,  fissures 
^oHdaiatbe  gmuAd.  The  town  of  Alhana,  which  has 
M»t  tererdy  of  all,  is  composed  of  two  p.iris  the 
ind  ku\-r.     Inuring  the  earthquake  on  Christmas  night 

-  ^TprrfiwH.  situated  on  the  side  of  a  valley,  fell  iato  the 

friiun.    Over  1500  houses  were  destroyed,  and  more 
^•Jiadeaid  were  recovtrcii  upto  thr  4th  Inst.   It  is  calculated 
lObMO  head   of  cattle  were  kilJcil.      IJesides  this,  tivc 
-^•Ti,,  fcrt  convents  and  hospitals,  the  town-hall,  the  prisons, 

-  S  ud  theatre  were  destroyed,  and  7000  people  rendered 
^^<^  On  the  sth  a  sharp  shoclc  occarred  at  Granada  a 
^  nnuu^  nft^  r  f»  in  the  c«cniii|,  and  «ome  sUghl  shocks 

«  Malaga. 

*»  At  Keyal  Tnstitiitinn,  Prof.  H.  N.  Moselcy  will,  on 
^Wdsf  OCX'  'T:ir  ;;:\;y  t  ;j.  I  t  t^in  .T  course  of  five  lectures  on 

O^wuiJ  Ai'iuuls,  lii^it  .Sifuciurc  and  Life  llistorie»"j  i'rof. 
^■^w  *)U,  on  Thursday  (January  15),  begin  a  cooiae  of  el^fOi 
»»«»«i>"Tb«  >ew  Chemisliy  ":  and  Dr.  Waidstdn  nffl, 


T 


on  Saturday  (January       begm  a  ODttrse  of  three  lectnica  on 

"Greek  .'Sculpture  from  Pheidias  to  the  Roimn  ¥.n."  The 
Friday  evening  meetings  wiU  begin  on  January  16,  when  Prof. 
Tyndall  will  give  a  disconne  on  "  Living  Contagia." 

According  to  the  N'ortk  China  HeraU  there  .i  w 
months  a^jo  al  Pekin,  the  greatest  Chinese  maihemiitK  um  of  liie 
present  ccnturj-.  His  name  was  Li  Shan-Ian,  m  l  \\f-  was 
Professor  of  Mathematics  at  the  Foreign  College  in  the  Chinese 
Capital.  He  diffiered  ftom  the  matlwrnadciant  of  Euiope  in 
this  respect,  that  he  denietl  the  nnn  exbtence  of  a  point.  "A 
point,"  said  Prof.  Li,  "is  an  intinitcsimally  small  cube,"  and  in 
saying  this  he  (jnly  reproduce<l  the  theories  of  Chinese  sophists 
2cxx>  years  a^.  A  great  wiiter  of  that  age  pal  into  the  month 
of  a  sophistical  being,  whom  he  called  the  god  of  the  northem 
sea,  the  Ing  theory,  \\hiili  lia-  is  Invirin^;  mh  Pr.jf.  Li's 

hclcrcKlox  views  about  a  mathematical  point :  Subtlety  as  the 
oeenit  part  of  the  minute.  Be  a  thing  sabtle  or  grooH  it  teens 
to  me  that  it  must  have  a  form.  A  formless  or  unsubstantial 
thing  cannot  be  dislinguishwl  as  gross  or  subtle,  discriminate  as 
minutely  as  you  will.  What  cm  he  spoken  of  is  the  gross  or 
palpable  part  of  an  entity ;  what  can  be  imagined  only  is  iu 
subtle  part  or  essence ;  Inrt  I  take  il  thai  what  is  netther  gross 
nor  subtle  can  v\p\^\\t:x  He  t.ilVe-f  of  mir  Invigined. 

.M.  Lai'tii,  the  i>u|icniUcitdct)i  4jt  the  porcelain  factory  at 
Sevres,  is  said  to  have  discovered  a  new  porcdain,  which  is  te 
aaperior  to  the  famous  okl  Sevres.  After  ten  yenrs'  e!(|>eriment 
and  Investigaticn  he  thinks  hehas  produced  a  porcelain  identical 
wisli  il;^-  r  China.  Not  only  does  it  lend  itself  to  artistic 
decoiaiion,  but  it  takes  all  kinds  of  glazes,  and  surpasses  in 
beauty  the  cokxna  obtained  in  China. 

A  rKOPOsiTJO.N  to  inmuct  SicHy  with  the  niainlar)  1.  t  y  x 
submarine  railway  from  Messina  to  Rcggio^  has  been  made  by 
the  Society  of  I'^ngiocering  of  Venice.  It  baa  been  laid  beiiwe 
the  Minister  of  Public  Works,  who  has  referred  it  to  a  ttchnicrd 
commission.  .\  project  by  the  French  engineer  who  con->ti.jctcd 
the  first  railways  in  Rome  to  build  a  suspension  bridge  across 
the  Straiu  of  Messina,  was  laid  at  the  time  before  Francis  11. ; 
but  Garibaldi's  campaign  in  Sicily,  and  the  sttbsequeot  political 

even:  ;.  :t  to  he  put  aside. 

We  Icam  from  an  Adelaide  paper  of  November  3,  1884,  that 
Mr.  Clement  L.  Wragge  has  now  extended  his  plan  of  opera* 

tions  on  Mount  I.ofiy,  and  hx>  established,  as  a  further  experi- 
ment, a  substnntially  equipped  meteorological  olwrrvatory  there. 
A I  the  Torrcns  Observatory  readings  are  taken  in  diltct  OnMiec- 
fion  with  the  observations  on  the  Mount,  2J50  feet. 

Prof.  Svlvestkr  .-wks  us  to  state  that  in  his  article  "  On  the 
Genesis  of  an  Idea,"  the  footnote  on  p.  36,  left-hand  column, 
should  read: — "It  is  one  of  Descartes'  *  self-evident  primary 
truths  *  that  nothing  which  has  happened  could  not  have  hap> 
pencil  or  !n\c  h  i .  ti;_,I  otherwise."  The  Words  "have  hap- 
pcne<l  "  uniortnnuiely  dioppe<l  out. 

Thk  additions  to  the  Zoological  Society's  Garden*  during  the 
past  week  include  a  Vervet  Monkey  [Ceri.^piihtcus  liltmiii  <J  ) 
from  .South  Africa,  presented  by  Mr.  J.  W.  Moon  ;  a  Bonnet 
Monkey  .\fjcacus  siuu-us  9  1  from  India.  |iresented  by  .Mrs.  M. 
E.  Mackem ;  a  Brown  iiyieaa  {ffyi*'*'  inimfM)  irom  South 
Afiriea.  presented  by  Mr.  R.  W.  Mtmay ;  a  Nnbian  Iben  {Ct^rm 

nuiiitiHit  '  \  .1    Ibex  {Cap'a    \  a  Domestic  Cnnf 

{Catra  /ttnut  i  )  from  the  Soudan,  presented  by  Mrs.  I.aiiig  ; 
seven  .\ngulale<l  Tortoi«!e$  (CAtrtim  angntata),  two  Hoary 
Snakes  {CtrontUa  caua),  a  Many-spotted  Snake  (Co^mm/Ai 
multimafHiata\,  a  Robbcn  Island  Snake  {CwvmeBa  fkMarmm) 
from  South  .\fric.T.  prc^cntetl  by  the  Kev.  G.  H.  R.  I'''*k, 
C.M.Z.S.  i  a  Golden  Eagle  {A^uiU  ekry$Ml*t),  European, 

deposited;  a         Gibbon  {Ifylatata  — from  Stam,  pw* 

chased. 
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OVR  ASTRONOMICAL  COLUMN 

The  Total  Solar  Eclii'se  ok  1914,  August  20-21. — 
rSrrr  lu»*  l>e<n  eiven  in  this  column,  at  various  tiinc>,  |>ar- 
tK-oUrk  of  the  track  of  the  central  line  in  a  number  of  the  total 
(v-lipscs  of  the  sun  that  will  occur  during  the  next  thirty  years. 
To  these  may  be  added  similar  notes  on  the  eclijKc  of  .Vugust 
*>-3l.  1914.  which  is  a  return  of  that  of  Jul^  29,  1878,  so 
esiensiveiy  observed  in  the  United  States.  The  elements  of 
this  eclipse  are  very  approximately  as  follow  : — 

G.M.T.  of  Conjunction  in  R.  A.  1914,  August  20,  23h.  55m.  3s. 

R.A.   149  45  361 

Moon's  hourly  motion  in  R.A.      ...  33  7*5 

Sun's            „          ,,              ...  2  i8'9 

Moon's  declination    13    9  42-2  N*. 

Sun's         ,,    12  19  29-1  N. 

Moon's  hourly  motion  in  declination  15  i6'o  S. 

Sun's         „          ,.    497  S. 

Moon's  horizontal  parallax   59  17*6 

Sun's         ,.    87 

Moon's  geocentric  scmi-diameier    ...  16  ii'o 

Sun's         ,,        .,        „         ...  IS  51  I 

Hence  It  will  be  found  that  the 

Total  eclipse  begins  in  long.  120  42  W.,  lat.  71  21  X. 
,,  ,,  at  oh.  ,,  2  o  E.  ,,  70  42  X. 
,.       ,,     ends        „        70  26  E.     ,,   23  52  X. 

In  traversing  the  '  Euro]>ean  continent,  the  central  line  runs 
through  the  points 

Long.  Lac.  Long.  Lat. 

iz  33  E.  ...  6s  48  X.  30  33  £•  -  •  5°  35  ^f- 
14  39  ..     ..    64  32  „        32  S3  48    2  ,. 

"  44   58  23  „    I    39  12   41  23 

27  30   53  48  M        46  28  .,  34  52  .. 

The  first  of  the»e  points  is  close  upon  the  coast  of  Xorway,  at 
the  Island  of  .\lstahoug,  and  on  making  a  direct  calculation  for 
ii,  the  totality  is  found  to  commence  at  oh.  S4m.  19s.  local  mean 
time,  continuing  im.  59s.,  with  the  sun  at  an  altitude  of  37', 
and  this  will  be  about  the  most  favourable  positiuu  for  obi>er- 
ration. 

The  Minor  Planets.— That  part  of  the  Btrlintr  Aslrono- 
mUc>us  Jahrbtuk  for  1887,  containing  its  spccialitv,  the  cphe- 
meridcs  of  the  small  planets  for  1885,  has  been  issuc<l  in  advance 
of  the  publication  uf  the  volume.  There  arc  approximate  places 
for  every  twentieth  day  of  237  out  of  the  244  now  known,  with 
accurately  calculated  opposition-ephemeridcs  of  19.  The  most 
reliable  elements  of  the  orbits  of  these  bodies  to  Xo.  237  in- 
clusive are  appended,  yfithra  continues  at  a  distance  of  less 
than  I'o  from  the  earth  until  February  II,  and  if  the  orbit  had 
been  more  closely  determined,  would  have  afforded  a  favourable 
opportuiiitv  of  applying  the  method  of  finding  the  sular  parallax 
fDggested  by  I'rof.  Galle,  as  the  planet  has  been  a  ninth  mat;ni- 
ttwe  at  this  opposition.  Eva,  Sttfkanui,  and  Aj;atht,  also 
approach  the  earth  during  the  present  year,  within  her  mean 
djstarce  from  the  sun;  on  August  10  Stiphama  will  be  at  a 
distance  of  only  o  76,  magnitude  11^. 

/hlhia  has  the  least  perihelion  distance  of  the  group,  1*604, 
while  AnJromaeMf,  wiln  a  considerable  cxccntricity,  has  the 
greatest  a|ilielion  distance,  4726,  so  that  the  orbits  of  the  244 
planets  extend  over  a  space  of  3122,  the  earth's  mean  distance 
Irom  the  sun  being  taken  as  unity.  Tl>e  longest  i>erio»l  of  revo- 
lution (iccurk  in  the  case  of  J/ilJa  ;  it  is  yet  doubtful  which  has 
ihe  »horte-t  period  ;  No,  149  AtiJuui  is  creilited  with  it  at 
present,  but  until  this  member  of  the  group  has  been  rc-obscrvcd, 
the  [M>inl  i»  |>erhai>t  doubtful.  The  most  recently  detected 
planet  appears  to  nave  the  shortest  revolution  next  to  MfJusn, 
judging  from  the  elements  in  the  last  circular  of  the  Herlimr 
fahrl'ufh. 

The  Kkioiitnessop  Saturn. — Dr.  G.  Miiller,  of  the  Obser- 
vatory at  i'otsriam,  notifies  in  a  recent  number  of  the  Astr.no- 
mtuhf  NiuhruhltH,  that  since  the  year  1878  he  has  made 
rrg'.lm  I'li'/iomctric  ii)>«ervalions  on  Saturn,  the  main  result  of 
wnKti  hr  >tatn  i<i  Ix-,  lhat  when  the  e.trth  i>  at  an  elevation  of 
>y  abo*'-  ill'-  i)l.iii<-  of  the  rinjj,  tlic  planet's  light  i>  2'4  times 
flWtor  than  when  I  Ik:  earth  is  in  that  plane,  or,  in  other  «orxis, 
MM  db«  UiglMiicM  of  .Saturn's  rings,  w  hen  the  earth  is  26'  from 


their  plane,  amounts  to  58*3  per  cent,  of  the  brightnm  of  the 
whole  Satttmian  sy<>tem. 

Encke's  Comet. — This  comet   appears  to  hare  been  re- 
observed  both  in  Europe  and  the  United  Suies ;  *  lomewkm 
doubtful  observation  by  Dr.  Tempel  at  Florence  rhawi  that  the 
|>rc<licteil  elements  will  require  probably  but  unall  cvmrction. 
Taking  aberration   into  account,  the  calculated  tKnitvin  ub 
December  13  differed  from  that  observed,  -♦■  I'  l  m  right  as- 
cension, and  -f-  r-2  in  declination  ;  the  theoretical  intensity  of 
light  on  this  date  wa-.  o  193.    In  1852,  when  the  perihelioo 
passage  occurred  a  week  only  later  than  in  the  present  year,  the 
comet  was  first  observed  on  January  9,  the  intensitr  of  light 
being  0*228. 


GEOGRAPHICAL  NOTES 
The  lectures  gisen  under  the  auspices  of  the  Paris  Licogtaphi- 
cal  Society  last  spring  were  so  successful,  lhat  they  are  to  1* 
resumed  this  year.    The  first  will  be  given  by  M.  Jani^en,  00 
Januarv  13,  on  the  universal  meridian.    The  others  will  be,  by 
Prof,  dc  Lapparent,  on  januar}-  27,  on  the  formation  and  deve- 
lopment of  the  earth's  crust  ;  February  3,  M.  Bouquet  de  U 
Gr)e,  the  oceans;  February  10,  Dr.  Ilamy,  man;  .March  3, 
M.  Himly,  the  conquest  of  the  globe  ;  March  lO.  M.  LevasJeur, 
the  riches  of  the  globe  ;  March  24,  M.  Louis  Siinonin,  the 
great  lines  of  navigation  ;  March  31,  M.  Michel,  railways  jtv) 
their  relation  to  geography.    These  lectures  arc  ni>i  free  c\ci» 
to  memliers,  the  charge  lor  the  course  to  such  being  fifteen 
francs,  and  twenty  francs  to  outsiders.     Some  of  the  lectuir> 
will  be  illustrated  with  projections  on  the  scrcctj.  and  th< 
success  of  the  enterprise  ls  so  assured  that  a  third  series  hxi 
already  been  arranged  for  in  1S86. 

M«.  H.  n.  Johnston  writes  as  follows  to  the  Ttma  — 
"  The  Kilimanjaro  Expedition  which  I  have  Just  uridenaken  hii 
resulted  in  a  pleasant  and  healthy  sojourn  in  one  of  the  m.l^t 
beautiful  and  interesting  regions  in  the  world.    I  arrived  at  the 
mountain  in  the  beginning  of  June,  and  settled  fir\t  in  Man- 
dara's  territory,  on  the  southern  slopes.     Here  I  built  a  snull 
town  of  about  twenty  houses  and  passed  four  months  in  collect- 
ing and  making  numberless  excursions  right  and  left.  The 
climate  was  that  of  a  Dcsonshirc  summer,  provisions  were 
abundant,  cheap,  and  of  great  variety,  and  I  was  ooly  fosrful 
lest  this  delightful  region  might  becoiue  to  me  a  Capoa.  and 
deter  me  from  the  more  important  work  that  awaited  m«  it  » 
higher  level  than  could  l>e  attained  within  the  limits  of  Man- 
dara's  kingdom.    Accordingly,  when  I  had  received  from  the 
coast  a  reinforcement  of  hard  ier  men,  I  establishes!  mTself  at  a 
height  of  11,000  feet,  and  here  built  an  even  larger  villag*  than 
my  settlement   at    .Moshi.     This  was  on  a  splendid  sue.  .\ 
iflountain  torrent  dashed  past  our  circle  of  pretty  lhatchfl 
cottages,  which  surmounted  a  g'assy  knoll  above  the  oream  : 
to  the  south  of  us  spread  a  wondrous  pros}>ect  of  sun-lit  plain* 
and  distant  rivers— a  veritable  map  of  Kavtem  .\frica— ami  t'» 
the  north  rose  the  unsjicakably  grand  summits  of  the  01  niniain 
mass— Kibo,  a  dazzling  dome  of  virgin  white,  and  Kinvawenzi. 
a  piebald  peak  of  black,  jagged  rocks,  seamed  and  l\cckcd  with 
snow.    From  this  settlement  I  constantly  asccn<lc<i  as  far  as  I 
was  able  in  one  day's  journey,  but  the  difficulties  which  lay  in 
the  way  of  a  complete  ascent  of  either  peak  aro^  frvsro  the  im- 
possibility of  inducing  any  of  my  followers  to  accomj^iany  me 
beyowl  14,000  feet,  for  above  this  altitude  they  sullerril  «• 
keenly  from  cold  and  mountain  sickness  lhat  no  '|>cr&uasioD  <>r 
bribes  would  induce  ihem  to  ascend  any  higher,  far  lcv>  to  carry 
any  of  my  imftJtmtnta.     Consequently.   I    could  never 
l>eyond  a  certain  distance  from   the    soitlement.    the  ci-M 
not  {lermiiting  me  to  risk  the  chance    of   l>eing  benijjhic-l 
in  the  >now.    I   reached,    however,    on    aliitu-.ic   of  i*>. sl»3 
feel,  a  little  more  than  2000  feet  from  ihe  summit  t»f  Kil-%-. 
(18,800  feet  high).    I   foumi   warm  springs  al    14.4m  icct, 
detected  no  signs  of  glacial  action,  ami  wx«  tomewhAt  dtvap 
pointed  with  tlie  |Kiucity  of  plants  gniwing  at  the  snow  hnr 
llinls  were  very  rareabove  10,000  feet,  and  very  abundant  beb-w 
Lizards  and  chameleons  existed  (and  frog>  also)  up  to  the  rer 
snow.    Hyraxes  (the  hyrax  i<  the  cuncy  of  Scrtptnfr)  wvr 
common  l)et ween  8000  and  13,000  feet,  and  I  fsncy  are  itpre 
sente<l  by  a  new  S|)ecies.    Buffaloes  .mil  elophAnts  asceotlc  t  I 
14,000  feel.    The  thundcrstorim  that  frequently  rage  round  ih 
up]>er  slopes  of  the  mountain  arc  terrific,  and  the  wid.|  at  titnc 
is  so  violent  that  no  one  can  keep  their  feet.     The  tLalivc^  wh< 
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irfubit  Kilimanjaro  up  »o  6oc»  feet,  are  f.iiily  u  kmIi'.o,  .\m\ 
hi»f  »  pa»sionite  love  «;f  u  i  lr.  wbich  with  il;c!n  i>  ihc  i^icat 
jonher.  They  go  ahwiliitoly  ii  it  ed,  or  if  any  cU'thiiiL;  is  worn 
Ji  the  way  of  orniunent  it  l  uciy  beyond  le.nluT  v:ii>«s  for 
rtic  thoald«rs.  They  all  ^l.l.•.^k  liAlccts  bclonqiii;;  10  tht-  gr(«at 
i  ivu  .:i'j;;p  Ml'  L»ri>,'ai^;.-,.  I  (i.ivc  studied  c.-iri-f.^IIy  scVlT.iI  of 
an  1  hiv.-,  I  "iHlii-ve.  ■ll-..ovcrc<l  some  most  lutcrciitmg 
pjint-  in  their  c  m-tnicii  in  lilcly  to  throw  cotiMdcmble  light  on 
t-diaK  form-,. if  It.inin  picfucv.  I  tn.ty  add  that,  after  a 
»tiT  hippy  iojuutn  m  the  1  »vi  iy  forest  region  of  Tavdta  at  the 
fiy.<Ci(fthf  iiioriniain,  1  w.i-  cutnpcllol  to  return  mmx  rehiciantly 
I  'thf  .l  avt  :u  t!ic  i-n  t  of  Nf)vcinber  owinj;  to  the  exli.\U5ti<jn  uf 
my  funii^.  I  Icf:  Kilim.ini.iro  with  ^rcM  rwret,  and  on  my 
:  :-  r  w.n'l  jaitriu-y  niy  (hoi!t;lii  ,  were  persistently  directctl  to  my 
•hiloai  Africnn  home,  wther  than  to  an  unwilling  and  ton  early 
Ware  to  civilisation.  My  collections  have  «afcly  reacheil  this 
fSBSuj,  and  wiU,  I  hope,  be  ^ufiidenl  to  indicKte  the  true  cha- 
aOB  mmI  fdfltiomU}!*  of  the  faaiw  ami  Rom  of  KOinuquo." 

Tit*  death  ir.n  -uii.  -  1  at  Ltibeck  of  Dr.  Robert  Ave- 
Ullfmani.  at  one  '.itne  a  well-known  traveller  in  South 
Amenta.  Me  bt-canie  surgeon  to  the  Nov.m  \  <  \]Hdition, 
•tucii,  however,  he  1.  ft  at  Rio,  in  order  to  kv  .te  hinuelf 
'r'"jil<}rai:..r.  in  Pra/il.  In  1S5S  he  went  to  i;i  .  Grande  do 
Vil,  where  ho  commenced  his  i..Lirii-y  ;n[o  Siuilhrrn  Brazil, 
iunjij;   which    he    viMte<l    l!r.ii)>I.mi'.'  a  months  hef.re 

till  nt-.u),.  171  his  hjncly  r.inehe  in  l':ir:iL;ii,iy.  ile  cr^  i=.se:[  tl-.c 
t-'nig^iiy  .\llc[;icne,  S.in  Gihiiel,  .\t\  \  L';"ieij]);iv.i  M  the  Jacuy. 
frt)cn  Sill  he  went  along  the  coast  10  Laguna.  xnsiicd  liie 
"airces  of  ih<?  Uruguay,  and  returned  to  San  jo'ic  through 
br«(4  «till  unktv>wn  to  travelers.  This  j.jumey  lasted  about  a 
fat,  in^  s->>n  alter  hi^  reluin  he  a^uin  set  out  to  travel  through 
it  nouliem  provinces.  Landing  at  H.ihia,  he  followed  the 
ca>i  to  the  Nlucorv  river.  Here  he  discovered  the  shocking 
iimhthjn  of  some  of  the  (lerman  colonies.  Thence  he  went  to 
V*mambuco.  a.ii<l  ;i,eendc<l  the  Amazon  to  TabAtinga,  on  the 
rtrarbn  frontier.  On  these  journeys  he  publishe*!  two  large 
»  iiiii|"ReL'vc  durch  Sitd  BnuiUoi,  1859,"  and  a  similar  work 
-Vofth  Hrazih,  and  numerous  smaller  one«.  They  give  no 
gtflgmphical  discoveries  or  c.tJi..i  nicasttremenlSi  or  the 
'sulli  of  >e;enfific  investigation,  but  they  contain  valtublc  in- 
iTnuaiion  rc-jn-cting  the  country,  the  fauna  and  flora,  and  con- 
^mo  of  the  people.  The  later  jrean  of  his  life  were  spent  in 
■ml  piaetioe  in  hi*  muive  dty. 

Af;co«tllNi;   to  the  Ai  i;Lir,ii«e  atirliM:iue>  are 

tihliag  an  expedition  lu  the  Chjco.  Ii  cooiists  of  200  men, 
'-'^'1  into  three  columns,  o|>erating  from  different  |K)int.s  but 
Sitting  at  Cangayc,  a  centre  almost  e<]ually  distant  from  Salta 

Taragvay.  The  object  is  l>oi)i  nuhlnry  and  scicntit'c.  I.  is  1 
5c>tre<l  to  •M-rtire  the  ]>o^^L•sslnn  of  this  vast  territory  to  the 
Af^>,"mine  Kepul.lic  ;^;ain-;  tlie  Iiiiiians,  who  are  again  masters 
■ftrrr.  .>;i»  topo^jraphie.il  c ouuiawions  are  attached  to  the  ex- 
f*iitiun  in  .vr.lcr  to  .tudy  the  country,  prepare  maps,  and  also, 
"  1  «id,  !o  !nve>l)gate  tlie  |>o>sibility  of  -x  rnilwuv  fnr  as 
'-Tin,  in  ih«-  province  of  Saltu,  The  inve5!ii;Ui  11  1  the  riieis, 
f'f  which  the  gunboat  Pihomayo  i*  sent,  h.as  l>e'-  :i  di  l  lyril  by 
itluw  state  of  the  water,  but  recent  iniiis  will  nnv  4  ii  i'ilc  that 
»|jrli  to  be  proceerled  with.  If  the  result  should  <>c  the  demon- 
•■niioa  of  the  suitability  of  the  PiUom.xyo  to  navigation,  not 
'"'T  a  great  service  l>e  rcndeie<I  io  io|x>grnphical  science, 
tii(  hjr  assuring  communications  between  iiolivia  and  the  Rio 
^^'■KH^y,  a  great  economical  revolution  will,  it  is  exptcted,  be 
?ndaeed  in  diae  r^ions. 


EXPERIMENTS  SUITABLE  FOR  ILLUSTRAT- 
L\G  ELEMENTARY  INSTRUCTION  IN 
CHEMISTRY 

pROFHSSORS  SIR  If.  E.  ROSCOE  and  W.  J.  RnsseU.  by 
dmetion  of  the  Lcnrds  of  the  Coamitkea  of  Conncil  on 
B^MiakiQ,  have  recently  prepared,  for  the  usiliaiice  ofteadiers 
*[ciaKe  ichooU  and  etas- c«,  an  OUtKne  of  experiments  in 
^■"■miT.  As  this  subject  i«  now  under  dii^cussion,  we  are  glad 
'•oeiae  lo  give  the  outline  in  rxttmo  m  Nature. 

•V  i^iitw  have  been  prepare<l  \y  sonic  guide  to  the  teachers 
•Sfcthe  general  character  of  the  course  of  instruction  expccteil 
'^Ihe  t^eroentary  sta^e  ;  they  include  instruction  that  should  on 
y  attmuit  be  omitted,  but  must  be  considered  rather  as 
^■wiw  tiian  fdmuiilve. 


\.—C«mhutllon  and  Cktmittt  CamNtmUffm 

1.  Burn  a  taper  in  a  clean  glass  bottle.  Show  tJiu  jirc-Liice 
of  a  colourless  gas,  diftering  in  properties  fiom  comuiwH  au  by 
yielding  a  turbidity  with  lime-water. 

2.  Hold  a  bright  glas*  over  a  burning  candle  and  :^bow  the 
f  inii  I'.ioii  of  water. 

Kxplain  what  is  me.mt  by  chemical  change,  and  state  that 
chemistry  is  an  etperimcntal  >cience. 

3.  Make  similar  experiments  with  a  retroleum  or  paraffin 
lamp. 

4.  .Show  that  coat-gas  alto  yields  the  iame  products  by  passing 
the  producU  «f  combiiatjon  througll  lime*»ater  aod  by  coflectipg 

the  water. 

5.  Explain  the  difference  between  mechanical  mixture  and 
chemical  oombioittkHi}  and  illwtrate  by  a  mixtare  of  hnely' 
divided  conwr  and  ^  ndphur,  ud  tlie  eficet  of  heat  npea 
the  same. 

6.  Experiment  to  show  that  chemical  change  consists  of  a 
change  in  the  properties  of  matter  and  that  no  loss  of  matter 
takes  place.  Suspend  lamp  chimney,  partly  filled  with  lumps 
of  canitic  aoda,  from  the  arm  of  a  balance.  Place  thoit  piece 
of  candle  in  the  lower  part  of  the  glass  and  counterbalance. 
Light  tie  eudle.   EspUIn  the  incnaw  in  weight. 

7.  Hcet  it  evolved  whoi  cbeouad  eonbinatiM  takes  piaoe. 
Pour  water  on  to  qnlddime.   Refer  also  to  eapeiiments  1  and  x, 

8.  Combnatlbles  and  nippoften  of  oomlNntioa.  The  purely 
relative  cliaracter  of  these  terms.  Oidioaiy  eombiistion  the 
union  of  atmospheric  oxygen  with  abodvlenned  the  combustiblei 
or  with  one  or  more  of  its  constituents*  Met  being  developedt  a» 
in  all  cases  where  two  or  more  bodies  oomUne.  Dlustiate  by 
showing  tiia:  air  will  bum  in  coal-gas  just  as  well  as  ooal-gM 

will  buMi  in  air. 

II.— 

1.  Kxiaence  of  atmosphere,  felt  in  winds. 

2.  \Ve:ghtof«lr  dunmby  iBMiwof  ftdadt  eitaaiisled  by  the 

air-pumpi. 

3.  liurn  phosphorus  in  air. 

4.  Burn  phos^ihorus  in  confined  volume  of  air  and  show 
diminution  in  bulk. 

5.  Show  that  some  diminution  takes  place  slowly  when  a  stick 
of  phosphorus  is  exfXksed  to  air  at  onlinary  tempenUtUfS. 

6.  Test  residual  gas  (N)  with  a  burning  taper. 

7.  Show  that  phosphorus  burnt  in  air  increases  in  weight. 

8.  Allow  iron  bofinn  moistened  with  sal  ammoniac  to  rust  in 
a  confined  vohune  of  iJr  and  Intiodacebnniing  taper  into  iciidnel 
gas  (N). 

9.  Show  that  iron  fdings,  suspended  by  a  magiiet  hanging  W> 

one  scale  of  a  balance,  increase  in  weight  on  heating. 

10.  Strongly  heat  the  red  substance  which  may  be  formed  by 
gently  heating  mercury  in  the  air.  Collect  and  test  the  gas  (O) 
with  a  glowing  splinter  of  wood. 

11.  .\dd  the  gas  thus  obtained  to  the  residue  obtained  in 
experiment  4  or  8  so  xs  to  make  up  the  original  volume  of 
air,  and  show  that  a  ta|>cr  burns  in  this  mixture  OS  in  oomnran 
air. 

12.  Refer  to  nmnbeis  giving  exact  eoalyiiB  of  air»  cnllinc 
especial  attention  to  the  bet  that  it  varies  di^y  in  com- 
position. 

.-VIso  explain  that  nO  obvious  change,  such  as  incieaae  of  tem* 
peratwre  or  altetmtion  of  bnlic,  occurs  when  oqnzeo  and  nitrogen 
are  mixed.  Also  that  air  has  the  properties  of  a  mixture,  and 
that  when  water  is  shaken  up  with  air  «  portion  of  that  air  dis- 
solves, the  residue  being  iowid  to  contmo  relatively  less  oxjmD 
than  the  original  air,  w1  tilst  the  dbsolved  portioit  oootains  rdn* 
lively  more  oxygen,  and  that  tbl$  could  net  be  the  ease  if  the  air 
were  a  compound.  Coasequently  It  is  «  mixture  and  not  n 
chemical  compound. 

13.  It  is  important  that  these  expeflawDts  sbonid  be  made 
and  their  explaiKition  given  so  as  to  teach  the  student  how  the 
composition  of  air  is  ascertained  by  experiinent,  aod  in  a  similar 
m.tnncr  how  oxygen  was  di  scovered  by  Priestley,  and  how  the 
composition  of  the  air  .ind  the  part  which  oxygen  plays  In  the 
phenomena  of  combustion  were  experimentally  dcmoostnited  by 
Lavoisier. 

m.—Effnts  of  Animal  aiui  VeselabU  Life  ufvn  tk(  AtmospKert 

I.  Show  that  by  drawing  air  into  the  lungs  through  Itme-wnter 

1.^  vciy  it  any,  precipitate  is  produced  ;  but  that  OH  expiring 
air  irom  the  lungs  through  another  portion  of  limc-wnleir  n 
copious  precipitate  is  soon  Cormed. 
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■  ut^m. 

" -i.cn:  r— .  -.  j»:::ar^ 
intnte  ..'.e    -  3«rsr»  •>!  oxone  which 
iiv  us>::eti.  -ji^  »     u-i  n  <nBct»lte 

— -        .  unarr    rr^cx  •to.  iaa  «i  a 


.1.    •'  ,'Us  :  yama  tmt  .''•itniii       i/ £ 
.  .  mual  CtiUm'i Tijt: .  >•. 

•        f  'he  eleotenu.  f :  niupuauii;  '-.i  xtom  o( 
.  a-  nctiis  from  th«  cj^^-    miu  an-2.  iSc  nore 
— rrn:  tictaU  from  tb.n«  »  uua  bt!  -i.Tr 
-    T  :c  'ccorrence  of  Umm  rwfiir»  .-i  ui:  au,  ia  the 
-  •;•!  cni*t  of  the  earth. 
.~      -vttiiti  of  the  qiunt  itatire  uu}3'!>»  of  pot&wau 
-—L     i^-JL^  *.hat  this  is  the  re^ul:  of  ev(K'nincnt,  and 
r:vor.-2itf       :ac:  that,  uhen  beatciJ,  *n  un«Jterahl«  mic'tght 
•.-^-a  >-  and  a  given  unalteraUe  weight  o(  p  >tU' 

_i4  ':ii.i-ij£  remiuis  behind. 

.  .  •mn'^  a  CTy«;al  of  pure  chlorate  of  potaMum,  and  ibc 
-^.iB    .c  dJ.c-.je  from  heating  chlorate,  in  two  <*par*tc 
...:ks<.  anc  tisom  the  dilTcrence  in   the  reaction  with  mWci 
_Miri;it- 

^  }  the  meaninc  ^(  ihe  term  chemical  tymltul,  ami 

.'iimucal  fonnola  of  :V        rcterring  aftervtanlf  to  lite  cna- 
:.:ijaj  wdghls  of  •--  •  ^!eBlen«. 

0.  Li'laia  ih;  »  •:<:     ictcnnining  the  formula  from  the  pcr- 

•  Mrtboc  •«  .L-i'iiaiia§  \he  quantity  of  osygen  from  pota*- 
.inm  ch!once  .ut><  'rum  moo^ine^e  diuxideK 

\ll—Mius.  Boms,  a hJ  Salts 

1.  ftCT  (piliain  in  •ixru'^n  ;  disM>lve  the  product  in  water  : 
•ff^  tbe  j.tmila  oi  !he  oxide.  Exprrt'S  the  action  of  water  npoa 
:t  hr  13  <«4uaiU)n, 

J."  Aa  JO  water  with  *«  axKl  collect  the  hydr^ven.    V  a 

■  iaiB  b»  e-juajik-n  •.iui:  '  e  -auie  substance,  >odiun)  h)-»!i*ie  nr 
livutvviie.  'c  du^;.\.  •  *Jk.  .-  Mruied,  as  in  cx|»crimeni  I. 
' y  !>4m  ^uij-iiur  8  a  .  .ref  a  oxygen,  and  ■♦how  the  pit>luct 
fiuBes  tj^n.ir  a  'e  •-•  Explain  that  it  is  a  mixture  of 
m]^h_-  uiiv->ic  .icii  Tj.x.  :.  Tam  the  g-os  thu*  <-l<taineJ  into 
water. 

4.  AJd  i'.muj.  1      :he  dilutions  Khtaind  io  expcri- 

metUf  I  yi«i  »  *•        'a  i-'-  liruj  ihc  one  «oljtion  to  the 

other  -"u.  ir  -  .  .'.mi;'.-'.  •  a  ■»  1  nt  •«.  reached  w  hrre  a  fiirther 
addi:x-a  i'«  •»>  ■>  r<'.  <»;>enrrt»  .1  minuif  additi-^n  of 
the  (Oer  it  u^c  •i<u.t.:>  .  .t  ur.  bl.xplain  ihc  action  an 
«|aa=>-'<t* 

J.  i:  y'ljiti  "c  :  •  r'l  :«>i-iieU  fr-.>in  the  stjaiium  oxide 
and  «aio  »  ti't»t>.  -  r  a.kxline  or  basic  hydroxide, 

jujj  :1c  i\.  .<  --lu  •..c."  .  -,.rmr>i  in  alkaline  or  Kx-ic  oxide  ; 
thi:  jo  '•««•. '  ■•«■•'  ■  •"  "he  >uh>hur  dioxiile  an<l  WJtcr 
i»;;'Tiv.  A  *«••    '  •  •x-  -   '  vuii,  .uui  •h«  original  oxide  an 


ji  J  .".I  II.  .  .  ii.i  «•  .••\.  Je  ujtl  Milphurous  acid  may  he 
taVta  »  r'-r^iM  I  'V  •  i  Wo  Ja-xr*  aito  which  hydroxide* 
art 

•  f  i-J«'  >  ."t.  K.-.  'ti  'I  -htf  ■■•nc  upon  the  other  a  vah 
'  «»»"'"'«»••  '  silt.        sodium  mlphaie. 


I  \  lll.-./»./r,y« 

I     I   ••r;-.-.   ^••■•t.-i4  y       iviou -.^rdilute  sulphuric  aciti  ••»» 


3.  S«k-«  "•      ••IrtAiaoi  '»y  '.he  use  of  pure  nnc  (amat 
frutm"^  '"^  '        ■■»«'»'•         illustrate  the  enect  of  impurity 

artiii*.       'V '  •         "  '         "  *:wpper  calt. 

I'r;  ur    vufui^cu  !  >    iisMjlvunj   line  or   aluminiuna  in 
«Hliun  I)  v..  ••»••»<• 

4.  f>Am   «ui   nn  N%lK;ica»  ^luna  •li«pUces  hyilro^cn  from 
^  I  waii^  >  .f>iUMi«  cui|>i.(aiuic.  tod  that  iroo  does  so  at  »  red 

teM.  wv'  »  ♦iliiuut  -ty  w'loo  at  aoy  temperature. 
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5.  I'.ivc  t  i  juAuo:i,  Tor  the  varioaa  methods  Iwrc  indkaicil  for 

•litaiiiing  li) drxi^en.' 

<>  Kxplaiii  r>il)j  in  Jcuil  the  methods  of  chetnital  cilculntion, 
jUKi  iiuiU  the  thois.iiRlily  (in  Jrr.tand  ilic  methods  of  cal- 

oahriog  qoantiiit-^ 

7.  pmonstratc  the  |>h>»icali>ioucnic»of  bydnweBi^spccul^ 
italigbttW*  and  diftuvl.tlity. 

8.  CampAre  the  heatinj;  powvi^  of  jet  of  hydroigeD  bttming  in 
Mr  and  in  oxygen.    Kxfitaia  the  diffcieitoe. 

q.  liocnU  aud  (if  |>(»>.sible)  dcmonslnie  the  ooostructiMi  and 
itte  nfific  c>x}  hydro^D  blowpitic. 
la  i:i]>laui  what  IN  lueaot  by  heat  of  coiuVmscion,  and  define 
^tnc  '^htat-unit,*^  Show  for  thu  uut|>ui«  side  by  side  iK 


<Iu;Mn  in  tlic  gas. 
>  'lume  increase^ 


of  water  and  the  qiMMity  of  water  which  v^otiUI  b« 
l»  C.  in  temperature  by  the  heal  developed  in  the  f  rnia- 
Uoa  flfUlM  qoantUy  of  »v.t.^i  from  ils  element  . 

lit.  Point  OiU  that  hyilro^cti  i>  a  powciful  reducing  a^ent, 
'Ihmtatuig  tliM  hjr  the  rttlucti  m  uf  oxide  of  irun. 

IS.  Show  thai  na«cent  hy.ling.M.  ur  hydrogen  al  the  ti>o:ncnt 
<i<  H*  lilx-ratioi)  ftoin  W-  c»in|)oumi>,  frcqiK.-iilly  pioduce^  effect* 
thai  hydrogen  in  the  free  >lale  di>e*  not.  Huhhie  hydrogen 
>fcr»>tgn  fenic  cldoride  ".olutimi  and  il'  iw  ih  i:  n.i  hscoli^risation 
lak»  })Uce.  I'lacc  it  in  contact  with  /itK  .iiid  Udute  sulphuric 
ICid  .in<i  the  e  >loiir  di>a|>)X.'ar>. 

13  Lvplain  the  ;<.rm  ii.i^i.enl  .i-.  applieil  ty  liydr.j^en  and 
1  her  gas  at  the  momciil  of -its  hlK.-rati(iii  from  one  of  us  coiii- 
injoniU.  and  di»iinguisU  l«:i»eeu  the  alojn  of  uai«xai  hydrogen 
nA  thr  mokciile  01  free  hydroKM. 

W.—!lui!\':hhtic  Aid  aifi  Chhrine 

I  1  Aplain  w  ith  equation  and  show  the  action  of  sulphuric 
.  5d  ijii  ounmoii  sah.  Collect  the  escaping  gas  by  downward 
i  r  ljiCL-nicnt  and  shr>w  ii«  solubility  in  waci 

i.  ft'dd  piece  of  paper  dipped  In  ammoni  : - 

V  saturate  water  with  the  gas,  noting  that  ii 
considerable  heat  is  developcti. 

4.  Lxhibii  'the  efiiects  produced  by  adding  tiie  solution  to 
isaas  sad  to  silver  nitrate  solution. 

$.  Show  that  it  has  no  action  00  indigo,  or  on  a  mixture  of 
«i:uisium  iodide  and  itnrch  solution. 

6.  Pa$>;  the  gas  rkvcr  red-hot  iron  and  show  the  pcoduction  of 

%  CJii0trine.--\ leat  oxide  of  inao|aneie  with  the  tolation  of 
Vdnchloric  acid  obtained  in  experiment  3,  and  collect  aeveral 
of  the  escnping  chlorine  tqr  downward  diq^hieement.  Give 
"^coiMtion. 

I  Paaa  aome  of  the  ^  into  water.  E.xhibtt  the  yellow  colour 
I*  A*  aoltttioo  and  show  that  it  precipitates  silver  nitrate  and 
Umcbcs  litmus  and  indigo. 

%  fcrn  a  jet  of  hydrogen  in  chlorine.  Show  the  disappe.ir-  ) 
waeof  the  yellow -coloured  gas. 

to.  MoUlen  some  paper  with  a  few  drops  of  turpcmioc  and 
*iW"w  It  into  a  jar  of  chlorine.  Point  out  the  fonnatioQ  of 
^rdtochloric  acid  and  the  deposition  of  carbon. 

II  Explode  a  mfaitare  of  equal  iroltmes  of  hydrogen  and 
i-ionne. 

12.  foint  out  how  these  cxpcrimeni  -  4.  iw  ili.a  'In-  g.r^  pro- 
•^::-d  in  cxi>crinient  |  is  a  coinpnind  «1  chloitnc  and  hydrogen. 
'>'»e  the  symkol  and  ai.:.n»ic  weight  of  chlorine,  and  slate  the 
ktsjAiiJtion  of  hydrochl  >ric  acid  ga<  by  wei^jht  and  volume. 

13.  Kxplain  the  production  of  chlorine  from  common  salt, 
Jjirniric  acid,  and  manganese  di  >xide.     (live  e<iualions,  and 

r^^tmct  \\''t  -'u  lonts  in  the  calculations  of  rpiantities. 

14.  m.r  w  Thf  osmbustion  in  chlorine,  of  phosph  irus,  anti- 
.1.  t»3 ,  .III  I  ■  ■  . 1,  ,tnd  deiiionsinie  its  power  to  displace 
■j^^iuirie'  aiid  iodine  troiti  their  cornjiounds  with  niclals. 

13.  Elcttrijlysis  of  hydrochloric  acid  solution,  and  cx]>lain  the 
'i"  fif  the  evolution  of  equal  volumes  of  its,  constituent  gases. 
It*.  E.»j.slain  the  Idcaching  action  of  chloiine  as  Ijein;"  due  to 
-  ^"^idaiCss  «iih  which  it  combines  with  hydrogen  au'l  that  it 
^  art*  a^  an  oxidising  agent.     In  illustration  of  this,  show 
^  ^firttdnR}'''^  'e<i  cloih  when  placed  in  dry  chlorine 

X. — Xtlr^'grn  atiri  .■tmmonui 

I.  rbe  prvxlutiion  of  nilroget)  from  the  air  and  the  cxamina- 
' »/  «jf  »i»  pr<>|kcrties  may  here  be  repeated. 

i  Ii««^rii>e  ami  (if  ^xissiblc)  ilcmonstrate  the  production  of 
k^^tritb  by  |>assing  spnrks  from   ci  m  liiciion  coil  or  electric 
ihruu^h  a  mixture  of  nitrogen  and  hydrogen.  Explain 
iht  nnctioa  is  not  complete  mileaa  the  anmooia  la  with' 


drawn  as  it  i«  fonned,  owing  to  the  fact  that  ammonia  Is  readily 

decomposed  b}»  heal. 

3.  Prepare  ammoina  by  heating  an  ammouiacal  salt  with 
■slaked  lime.  Collect  by  upward  displacement  and  over  meraiuyi 
and  show  Catzcme  solnbility  in  water, 

4-  I>emonatnite  aitd  explain  it»  combination  with  hydrochloric 
acid,  .xnd  show  the  Tolatility  of  sal  amm<mi.ac. 

5.  Show  that  the  aqueous  solution  of  ammonm  Kchives  in  ".lie 
same  way  a«  a  solution  of  .sodium  hydroxide,  hIrnl^^;  i  «l  blnius 
blue,  neutralising  acids,  mvl  futrnm^  iin-jjpit.itt-s  in  s  Uuli<iii>  uf 
metaU  (copper,  iron,  -.w.A  :.uw  ^.ili-.  d-r  i  \i\iiipli.-|  uf  lUe  .same 
conifHJsition  as  those  firo  luci-.l  |jy  'dmni  ii\ lUoxirle.  Explain 
that  on  this  account  it  is  c  ii.-:.lLri.-d  thai  ihc  ammonia  solution 
contains  ammonium  hydrox;  Ic. 

6.  Pass  dry  ammonia  gas  over  led'hoj  coi»per  oxide  and  ^h  ^w 
the  production  of  water  .md  metallic  I'lpji  r. 

7.  Pass  air  and  ammonia  gas  siu.uli.uieously  over  red-hot 
copper  as  a  method  of  preparing  nitrogen. 

XI.— yWJr/V*  Aeiii and th,-  OxLi\s  .  Xiti\>^m 

1.  Explain  on  the  blackboard  the  composition  by  weight  of 
the  tve  distinct  oddes  of  nitrogen  as  illustrative  of  the  law  of 
chemicd  combination  in  multiple  proportions,  and  as  a  deduc- 
tion from  this,  explain  L>altou's  atomic  theory  .md  st.atc  clttarly 
what  is  meant  bv  an  atom.  Dcmonstratl  wjih  a  v.nci  of 
bl  icks  labelled  with  the  symUds  of  the  jr.  nt  '  iMii.ijts  how 
this  explains  the  obseiA-eil  facts  of  crinbm.TtMii  in  uiultiple 
pro|>orli<>iis. 

2.  M.akc  clear  to  the  student  the  diilc  cnce  bcUvri-n  .iium  ami 
molecule,  and  explain  aiuiiiK  weight  and  molecul,\t  wti^du  uf 
(l)  hydrogen;  {z)  oxygen,  ozoue  ;  (3)  chlorine;  and  then  of 

c  >tn;Kui:ias  sadi  Bs  (4}  bydrocUonc  add;  (s)  water}  (6) 

amuiunia. 

3.  Describe  and  (if  possible)  demonstrate  tli-  f  inuati-^n  if 
the  red  fumes  of  nitric  peroxide  on  passing  .m  clctlric  spatk 
through  air. 

4.  Pieparation  of  nitric  acid  from  nitre  and  sulphuric  acid. 
Explain  the  r  i.  11  m  by  an  equation. 

5.  Calculation  of  quantities  to  be  carefully  gone  into. 

6.  Exhibit  nitre,  nitrate  of  soda,  sulphate  and  bisnlpliate  of 
potash,  and  sulphate  and  bLiulphate  of  soda. 

7.  Show  the  oxidising  action  of  nitric  acid  bj  dropping  it  on 
to  some  red-hot  charcoal.  ^ 

8.  Oxidising  action  of  nitric  acid  on  metallic  tin  and  metallic 
copper. 

8a.  Deflagrate  mixture  of  nitre  and  charcoal. 

9.  S'low  the  dcci>mp.>siiion  of  nitric  add  when  heated  by 
<lropping  it  into  liic  bowl  of  a  clay  tobaoeo  pipCi  the  stem  of 
which  is  strongly  heated,  collecting  the  gas  over  water  and 
testing  with  a  miming  splinter  of  wo  nl. 

10.  Heat  |>ot.tssinm  nitrate  and  collect  the  gas  (O). 

11.  Prepare  nitric  oxide  from  residue  in  experiment  lO  by 
treating  with  dilute  sulphuric  acid.  Explain  decomposition  O 
ni'rous  acid  into  nitric  oxide  and  nitric  acid. 

12.  Prepare  nitric  oxide  by  action  of  nitric  add  on  OOppcr 
turnings.    Collect  the  gas.    Explain  the  reaction. 

I  J.  Exhibit  the  direct  combination  of  nitric  oxide  with  oxyaen. 
Note  the  formation  of  red  fnmca  of  nitrogen  peroKide  and  udr 
immediate  absorption  by  water. 

14.  Show  that  Rame  of  a  taper  is  extinguished  in  nitric  okUCi 
and  that  feebl-.  I  aiming  phOKpoonM  IS  ubo  extinguished,  bat  that 
brightly  burning  pliosphonis  Gontimies  to  burn,  and  with  greater 
biilliance  tluw  m  ordiimiy  air.    Explain  this. 

15.  Pre]>.ii^tion  of  nitrous  oitide.  Neutralise  nitric  acid  with 
ammonia.  Evaporate  the  solution  and  obtain  the  solid  salt. 
Show  the  preparation  of  nitrous  oxide  with  this  residue.  Collect 
the  gas  over  warm  water.  (>ive  ecjuation.  Explain  that  nitrons 
oxide  is  readily  soluble  in  coM  water. 

16.  Show  that  like  oxygen,  nitrous  oxidr  >rls  the  com- 
bustion of  a  taper,  and  explain  that  this  is  f  by  the  decom- 
]i  i^j-ioii  111  ih'_-  i;,!.,  .Ttvl  il.c  union  of  the  conMiiiLi  n''-  uf  (he 
taper  wuh  the  i»xyj;en  of  the  nitrous  oxide,  and  liber  itiun  ot  the 
nitr.>gcn. 

17.  Also  show  lliat  pliospborui  and  strongly  ignited  sulnhur 
!  iin  in  the  gas,  but  that  feebly  ignited  sulphur  is  eatinguisaed. 

Explain  this. 

18.  Point  out  the  .l:^•.lr;et|u|l  Sv-tween  nitrous  oxide  and 
oxygen  :  (I)  the  solubil  tv  if  niirons  ixide  in  cold  water,  (2^  the 
]>ru,l-,ic:  n  .n  .  .1  tii:  u  igrii  \y\u-n  Ih)mi  in  it,  (3I  the  fftci  thai 
nitric  oxide  does  not  prcKluce  with  it  red  fume*,  as  is  the  case 
irith  oxygen. 
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■    ~   r~-L;:.5i;  iiil;  or  (urSjtu'c  of 
^       =   ^:  -    P—ixv  tho:  -.Iw  ijt>  thus 
-.         Tr  -jr='.n^  i  pcHf.  uf  pnussium 

^  T%-<s  -   s.*.a0,  «ad  Aovsnj  All  it 

"        ^  -   -  :  -  3r»a  in  in  irno  tube, 
'  lail  K  cnotcrttd  into 

~    _  .    e  r---  "tdj.  00  c  imbasiioa, 
1  ---  ^  ?  :a.-bi)a  3ii50o\»fi«  ov« 

-■  »  'jj:  ;a«  ci»  J>«  not 
_  -ra  ^,  i^  i         that  the 


>  ■ 


v"  *  i  '.■tv  -.-v  V" 


n- 


<  8 


F  TMEXORTH 

w  :h  much  ptiin>ul:iri);. 
-ai  -r»  of  science  on  I  hi*  *nlt 
-      it  is  but  »eemlY  thi:  a 
af  a   c«^Otu^)■  tSouW 
;Se  occa&ion  xnA  to  rctnln 
^titratUtt  in  Section  I>. 
<wt,  IB  a  gtatni  m\y, 
jf  (be  ««gctatiun  of  I  be 
country  o(  "  ni*g 


.  1.  .  ' 
Ai..a  '1 


'X.    i  nT..y^  Tvrse  »i>la*  may       had  I'y 
«   -«  a.r:::!e-  m-Lno:  are  oifcred  (o*  enjoyioR 
*t  ^  « ;  rvnrf  ^'^saad  the  tine  (ok  'Ji<>vani 
.  ■n'-f'  -ax*  kacm  Uttk  or  m^thins 

.  :  !    "-If  HIT  aoC  be  akcgciiicr  unintcr 

iiuui^;-.  t.       ii'^lf  to  the  houumvi  of  i^-c 
:xvM^  ^r-^Md  the  wide  Aikntk,  art 
'.•n.rr'X  >T<^Sr:     rr  aa  aloMM  eqasl  faRtdlh 
tWevU  tx**  ti—.xi-  ;-.^_raejed  \»  the  Padfic 


■jii  :"ii!j>frM'-t:^  »  pT>rrrHal  for  both 


•♦ 

Theie 

^  M*      »ni«r.<.-:  'X  ■  r-^*-^S;  aoqjtuntaocc  «ith 
.<   re  A  iftotx-  >'r?er       the  t  ailed  Ssjiies,  in 
AMericaa  AMOctttioot  «riu> 

■.    '    ii'-i-;;'   i:         ■  -.tr. 

IT.  t-v,  -     I  IK-.  \<      (.ortray  certain  outline-' 

"  ur  w  'I  iL-  I.  j.'r-J  S;a:c*  and  the  Canaiiian 
I-  ,  -1;  r:i-;  - '  »  :•  ■  'la:  of  F-urope  ;  pcrV,.\',--  v'l -o  to 
'ic  .-.ii't-^   ;  '  ■.■.■^■ii:iom»  lo  whii-ii  uuch  of 

.:<KT^  H  '^^vT  :-r?  ;»o  tloras  may  W  aicrihcl. 
■  •»•;  .  >v-  curiou*  the  fads  of  the  case 

,  -.-T  i^ri.-  Tie  far  more  in'»{ructivc  whcri 

-  uit.-  .U.  U-  ^^.ocevc.xa  <A  tbe  dependent  relaiiua  ol 
>'^'.-'i.A>a  :«  A  FCMcdi^  state  of  ihiac>.  owt  of 


A       'Woe  {wodoci  4carbo« 


A-  :■  •<  A  ■-  V  >••  -^r  n  which  we  stand,  prv>l<aWy  the- 
: ->c  —  1       c  --li.  K'tnntst  or  other  <>J»erver  cimin^j 

-  .r  v  -ri:  i-  -.-i  r.  ",  i  Nl»  Kn^land  or  Canattian  shores,  will  y>c 
..•■hj:  h:o  h«^e  find*  with  what  he  left  l>chin<l, 
Ajt!  -r.;  :rc  :rc«  the  \\"h:ie  Bir  n  iTi  !  the  Chestnut  wiU 
lirntitjoi'l.  It  rvx  as  cv.ictly  the  same,  vet  with  only  sli(;li(  iliflt-r 
ences— litr^iTeoce*  which  may  1*  said  to  t>e  no  more  essential  nt 
prt>f.->nncl  than  th<Me  in  accent  and  intnaatton  between  the  Bnti»lj 

'  An  AdUrvia  Ic  itic  F>otxrai.t<  of  xht  Rnii^  A.««ocuit>on  fur  Om 
■iM«f  ^mmdm;  nad  at  Moatraai  ta  the  StatogitaX  Scetioo,  Amm  w.. 
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:.crvh  ii\>\  thii  of  the  "  Aihcrican>."'  The  differences  between 
1  ■  Ur«tlit>  aril}  Lafchc*  of  the  tvvv>  countrie*  ore  .1  litllc  more 
..MtiuatciJ  ;  anJ  sJill  more  tho«,i;  of  the  I  I<irnbeatns,  Elms, 
J  '-hr  ni.-«rc!it  rc*eni>)l)in»  Oak>..  Anil  so  of  several  other 
n-t^.  Only  is  ynu  procixd  >*e>twanl  and  SMUifiwur  l  w;Il  tlie 
nr'trrtn.i-'.  overpower  (he  .-iniilariuo,  which  -.till  :uc  mc'  wi'Ji. 

In  (he  fi-rl'ls  anil  al.  >n>;  1 '1  i.Ti  i .,.vi-i -,  \\u-  li,.iT.>-^-,  -.rrms  lo 
r  ^tca'or,  Flui  raoch  <>I  uhv  hUtnc-  tin;  uncun.-  hm^  work 
-'  man,  ratriff  tltaa  of  Nature,  the  reason  of  which  i  -  ti  >t  ;;ir  '.o 
■e-''.  Thi>.  MX»  A  region  of  forest,  ujion  which  tJie  aburigincs, 
_  i.  ach  rh<-y  here  ami  there  <i}icncil  jMtchcs  of  lan^)  for  ciiltiva- 
,  Lj.i  n>a'ie  no  }»cm»ancm  cncro.tchnient.    Not  very  much  of 

•  ,-.nlot».Oiiv  Or  i  thi  r  low  undergrowth  of  this  forest  could 

etiv.'mre  to  the  fervid  ■iiitnnicr's  -lUn  ;  anil  'ho  rhans^e  was 

•  ;'.ruj>".  for  adaptive  mO(lification.    The  pl.iui-.  wv\  ]  t  iiric^  'A 
gre*:  Miivissippi  Valley  were  then  too  rcni  Jic  I'ur  ihctr 

•«,;;tiati"n  to  compete  for  the  vacancy  which  wa-  ilktIc  lu  re  j 
•Jkea  k>i<si  wa«  cliaitj;e^1  to graia-fielfU  and  then  to  nteadow  and 
jMaK.    And  *o  the  \-Acanc'y  came  to  be  filled  in  a  notable 
fifinirr  hy  aure^tial  plant>  from  Europe,  the  sec<h  of  which 
kaor  in  seed-cram,  in  the  coals  and  tleeec  an<I  in  the  im)>orted 
iidte  of  cattle  and  sheep,  and  in  the  various  but  not  always 
:,-3aient  wnyn  in  which  agricuhtirat  and  coL»mcrcial  people 
•fmtipgljr  convey  the  plants  and  animals  of  one  coantry  to 
-^«Vty,      So,   wliile  an  lujriculiunil   people  displaced  the 
ii^-,^\ne*  which  the  forest  snellerc<l  and  nouri>hed,  the  herbs, 
.-jjo^j-  or  jurcidcntally  l>n>tight  with  iheni,  took  possesion  of 
^  cieuixc'*        fiKinuled  more  or  \<:ss  over  the  native  and 
^^ttA  bein  to  tbe  *ol]|— not  caotigh  to  supplant  thcna,  indeed, 
if.  m^ls  to  inipMt  >  oertuo  adTcotilicNU  Old  World  aspect  to 
fidib  mad  OCher  open  groimd*,  u  well  «  to  the  orecincts  of 
"aUttioaa*,    In  «pring>timc  yon  would  have  Men  toe  field*  of 
wdntnct  yellow  wUh  European  Huttercapi  and  Dandelions, 
*0  obilencd  with  the  0«-c)re  Dfli^,  and  at  midBuinmer 
•s^tfcneO  hy  tlw  Otulcan  bloc  of  Coicorv.    I  can  hardly 
>air  jrrT  oatire  hcfbt  wbidk  M  thfaUtand  at  iHtttum  can 
■V  r.i),  t!i«M>  mtiwlen  in  Aoial  ahow.    Tlie  oommcn  Barberry 
t  isr  t  )i<i  World  is  an  MfljT  deaitcn  of  New  F,ntf and.  The 
'.  Mailem.  of  a  wholly  alien  laocj  shooU  up  in  aveiy  pastare 
new  (.Icnriof,  accompanied  bjr  die  canmoo  ThMe*  wbBs 
-iiiT  ini{^>orttrn  Ihistle,  called  in  the  Slatfli  Canada 
has  become  a  veritaUe  nuttaace,  at  wllich  nucll 
n,i>bU'in  lias  been  lcvclle«l  in  ▼ain. 

\K...nfir4jc  t  "   r.>      >ri  the  waysidc  Plantain  was  called  by  the 
*.r.mc=J<  lnd»-iti  ■•  \N  hitc-Man's  foot,"  from  its  springing  up 
f  ^ff^  'hai  f>:-  'i        Ix-i  ii  plantetl.    But  there  is  liomc  reason 
:<^-vr~-t*"*'  I'"''^"'*  aoccstopi  brought  it  to  this 

tir*i.  >Ii.t.  I  n.-r  iherc  ani4her  reason  lor  >urini-.ing  that 
'-^  I  '  lr;i'l;liiin  i>  f:iLtifiou<.    Foi  ih'.Tc  was  niruady 

-  '-V  r«:>io»f ;i  »i.i;nc  ri.mtaiii,  sn  like  J'l'an/j^.t  /,';.f;.>»  :1iat  the 
■  ■      -  have  oni^  of  late  dL%llrltu^^l'.Cll  u.    (I  acVnowl  ■  my 
-i-:  in  the  oversijfht.)    Po&sibTy,  al'li.iin.'ii  the  l>u'..i!i.>u  were 
- 'ji.!!.  fht.-  nhx-iriginc*  may  have  kiiuun  die  i|iitcn_;ii  i-.  The 
ar«-    snitl  to  kn.-w  u.    For  a  t  i-zthcr  lK;tani<t  uf  l>>iii; 
f  .-^T-.cnce  tells  me  tlmi,  where  tlvc  two  grow  together,  cows 
V>v  (ev-it  lifv^n  the  undoubtedly  native  speciei,  and  leave  the 
-ijalikc»i  one  untouchc*!. 

!i  ri.".  »>cerk  maintained  that  ili  •  ru«Icral  and  .-lgr.J^tial  (  'M 
'■{>-^'.i  {danis  and  wceiU  of  tultiva'.i":i  iHsplnr?  'he  k:  I;,;i.tiijii-< 
r4  r,e  «rly-scttlc<l  countries  in  virtn  j  >  1  a  -.litiii^lh  which  lh<-y 
'.H  derdo^d  through  survival  in  the  sirujjgic  of  ages,  under 
't  «TCK  competition  incident  to  their  former  migrations.  And 
•eem  that  most  of  the  j  ertinacious  weeds  of  the  Old 
I  •  'i  «tikch  have  been  given  to  us  may  not  be  indigenous  even  to 
Irgt^g,  at  ksAt  10  Western  Europe,  but  belong  to  campe&trinc 
'  .nwumlcd  fef;ion<  farther  cxst ;  and  that,  followim  the  taove- 
:»^p*ftDra1  ind  agricultural  |>eop]e,  they  may  have  played 
t  tb«  sariK  1 '^fl  in  the  once  forest-clad  Weelem  Europe 


thit  sariK.  [  an  in  the  once  forest-claci  Weelem  Europe 
*»  \hrr  haire  been  playmp  bcre.    Hut  it  is  unneeeuaiy  to 
^AM  »>.»»4i  apoo  the  possibly  fallacioui  idea  of  increased 
gained  Iqr  competition.    Opi>orlunity  may  roimt  lV>r 
«iwclluD  caceptional  vigour }  and  the  ca^s  in  which  t  rci^n 
'.Msttavr  (ht>wn  sadi  fnperiority  are  mainly  those  in  which  a 
ir:w«le*Cru7ing  people  have  broo^t  upon  newly-baxed  aoil  the 
wit  <if  An  «|i«tt'^un<l  vegetation, 
•"te  one  ntarfcert  exception  that  I  koow  o(  the  Ci«e  of  recent 
•Umdatit  inllux  of  this  clan  of  Old  Worht  pkois  into  a 
s  v^l)y  tre«leM  region,  supports  the  lame  oonchuian.  Onr 
%.  ..j3ic,  Mr.  JoKn  Ball,  hu  necentlf  ciitled  attention  to  it 
'L'  ^m«i(.ai  of  South- Eaiicni  South  Aaiericn  beyond  the  Rio 


Colorado,  lying  l>ctwecn  the  same  )>arallels  of  latitude  in  the 
south  as  Montreal  and  Philadelphia  in  the  north,  and  with 
climate  and  probably  soils  W  t  j  -.U'-tairi  a  varied  vegetation,  and 
oven  a  fair  proportion  of  fure-.;,  ai  e  not  unly  treeless,  but  exces- 
sively poor  111  tlirir  lu  rlsn  i-(Hi^  tlo:  a-  Thr  lii^tric!  has  had  no 
trees  since  its  coniji.M.itr.  vly  :(_i.ont  ehjv.itu m  ftoin  the  sea.  As 
Mr.  Dfu  .'.  ill  lull;;  hl;'!  itjliui.Ue.l  :  "  I'recs  arc  atiNL-li'.  n.i;  liee  lU-.e 
they  cauuui  grow  ami  thrive,  inii  liecause  the  only  l  >iuitry  from 
whicli  ihcy  could  have  b?cn  derived — tropical  anii  Md>-tropical 
South  .America — could  not  supply  species  to  suit  the  soil  and 
climate."  And  as  to  the  lierb.aceous  and  frutescen;  ^j  ccirj^,  10 
continue  the  extract  from  Mr.  I'lilTs  instructive  ])a]  .<  r  rcucntly 
publishi  'i  1(1  t^ie  I.iniic.-ni  .Si iri y'-,  fournal,  "  io  a  ^ll^tl1<:t  raised 
from  t!ir  ^e.l  .liiiil^;.:  llie  l.ltc--t  gijological  fX^rinJ,  an  i  IjniUl'icd  on 
tliu  V.  c^;  Ijy  a  great  mountain-range  mainly  elo'.hcil  with  an 
alpine  flora  requiring  the  protcciioTi  of  snow  in  winter,  and  on 
the  north  by  a  warm  tempctaii-  ici;i<in  whose  tlor*  is  mainly  of 
modified  sub-tropical  origin — the  only  plants  tiiat  could  occupy 
the  newly-formed  region  were  the  comparatively  few  whlcti, 
though  dcvelojied  under  ver}*  different  conditions,  were  sufficiently 
tolerant  of  change  to  adapt  themselves  to  the  new  environment. 
I'he  flora  is  poor,  not  because  the  land  cannot  support  a  richer 
one,  but  because  the  only  regions  from  which  a  large  popula- 
tion could  be  derived  arc  ii<habited  by  races  un6t  for  emi- 
gration." 

Singularly  enough,  this  deficicncv  of  herbaceous  plants  is 
being  supplie<i  from  Europe,  and  tne  in-comers  arc  spreading 
with  great  rapidity  ;  for  lack  of  other  forest  material  even  apple- 
trees  are  nmning  wild  and  forming  extensive  groves.  Men  and 
cattle  are,  as  usuial,  the  agent*  of  diaMmiaaUon-  fint  colonising 
plants  are  filling.  In  tilic  nctunoe,  a  vacencjr  wUch  was  lefi  by 
Nature,  while  oun  wa>  nade  by  man.  We  nu^  agree  with  Mr. 
Ball  in  the  opmion  that  the  rapidity  widi  which  the  intrusive 
plants  have  apiead  iu  this  |>art  of  South  Amenca  "ia  to  be 
accounted  lbr»  lesi  by  anv  special  fitnea  of  the  imnigrant 
species,  than  by  the  lact  that  the  gnnud  b  to  a  gireat  exMnt 
uiMKcupied." 

The  principle  aniltes  her»-  also ;  and  in  general,  that  it  is 
opportunity  lathtrthan  specially  acquired  vigour  that  has  given 
Old  World  weedi  an  advantage  n»y  be  inferred  from  the  beha- 
viour of  our  weeds  imligenous  to  the  country,  the  plants  of  the 
unwooded  districts— prairies  or  savannas  west  and  south — which, 
now  that  tbe  way  is  open,  are  coming  in  one  by  one  into  these 
eastern  parts,  extending  their  area  continually,  and  holding  their 
ground  quite  as  pertinaciously  as  the  immigrant  denizens.  Al- 
most every  year  gives  new  examples  of  the  1111 111  iL;ra' ion  of  cam- 
pestrinc  western  plants  into  the  Eastern  States.  They  are  well 
ii;>  to  tlic  sjiiiu  01  the  age  :  ihey  (ravel  by  railway.  The  seeds 
arc  lran^|>or^e  1,  some  in  the  lo.iIs  of  eattle  ari'l  blicep  utl  the 
w.iy  to  inarlvct,  others  i:i  thv-  iood  wMch  su|)]>orts  them  on  the 
j'Uimey,  an  i  many  in  a  way  ■'.liich  you  might  n  it  su5]>cct,  until 
ymi  lon-ni'  i  th.u  these  great  ro.id<  run  east  and  west,  that  tbe 
prevalent  wiud^  are  fr'jni  thi-  west,  fhit  a  frriphl-train  h:!t  un- 
^uanicd  was  not  loni;  ago  bliiwn  on  foi  more  th.ui  onr  Iniiidrcd 
nuies  before  it  could  be  sioi'ped,  nut  aliogctlicr  oa  dij.wij  grades, 
and  that  the  b.-ired  and  mostly  unkempt  hwrders  of  these  railways 
forai  c"i]>ita!  'rff-d-lMrds  and  ni!rsery-j»rownds  for  <i«ch  plants. 

Kef.iiinn^;  iio.i,  I'loni  h;,  i,le  ;>..ie,  lei  me  ad ve : t  to  another 
.ill  1.  1  Ml  ige,  a  very  ple  isiiiu  cx|Hfrience  which  the  liotanbt  and 
the  c-.;Ui..iior  luiy  have  on  first  visiting  the  American  shore  .. 
At  .limost  every  step  he  comes  U[HJn  old  acquaintances,  uj^jn 
shrubs  and  trees  and  flowering  herbs,  mostly  |)ccuhar  to  lh  > 
country,  but  with  which  he  is  familiar  in  the  grounds  and  \\.^^- 
dcns  of  his  home.  Great  Britain  is  especially  hospita'  le  to 
.Amcricm  trees  and  shrubs.  There  those  both  of  the  '  astern 
and  western  sides  of  our  continent  fiouritb  side  by  side.  Here 
they  almost  wholly  refuse  such  association.  But  tbe  most 
familiar  and  longest  established  representatives  of  our  flora 
(certain  western  annuals  cxoepted)  wen  drawn  Dram  the  AlUntic 
coast.  Among  them  are  tbe  viiginjn  Creeper  or  Atnpebp>is 
almost  as  commonly  grown  in  Europe  as  Bere,  and  which,  I 
thiitk,  displays  its  autumnal  crimson  as  brightly  there  as  along 
the  ttordcrs  of  its  native  woods  where  yon  will  everywhere 
meet  with  it ;  tbe  Red  and  Sugar  Maple%  wfaidi  give  the  notable 
aatmnnai  clow  to  oar  northeoi  wooidli  but  lamy  aMke  much 
show  in  Europe,  perhapis  for  iai^  uf  ihaip  oontnst  between 
and  autumn  ;  the  onuunentat  Eiieaceous  shrubs,  Kal- 
,  oBdeas.  Rbododendfona,  and  the  Uke^  spedallv  called 
American  phmts  in  Engtaad*  nltboaih  idl  tibe  KhododcadioM 
of  (he  finer  sort  are  half  Amntic^  Ou  baidy  V"^  ' 


Digitized  by  Google 


234 


SATVRE 


T  T- 


-p  ? — «:  *-i 


Vitncc 


r--r-^:  r  Ir  »-«.  rcr  »re  a-^h'fre  •< 


—  -  "  •  — »  »  •  —  - 
—Trs:'-  A'-in  at  bap 


■:-!C  T 


vBeninnlcJ 
inittiB  iji'ini; 
iltrirt  Micti 
tn;  xmvf  of 

xi  the  un  \ 

mo't  obviogs 
t>l  iKe  feu, 
>Av\ieo,  and 
;  10  Motwm. 

e,  vn  w«tt  n^< 
uncrntt«  t^  in 
of  the  irtiolc. 
^  attA  MUntk 
I  Thutle*.  M 
e.    It  hju  rery 

irpav<«  all  the 
wm  ami  (berr 
lA  Europe 
trn-  micr*  «nd 
mry  tn  iH  the 
naiV  tVtil  if  om 
•iag..  aft.1  A«er, 
n  the  waj  thtf 
«peacs  c*  ttoe 
:itcIt>  wnoM  he 


■:  -irr  ■  rs  ar  j 

-=t^^         -rt  rft 

—       -r-t.  xr-i  C;.S'rj 

r-zr.:    z. — »-  ^     i^«e>s.":i  '»r-.i 
— A  av  -  3." 

>:  it  alio  a  Mt 

~  IT  :    >■»•:.  s:;  .  f!  ir;th 

.-t:  — »  i'  tr.  .*  -.-.c  i  -  :      :  ""rr  :« 
r-'-r*       — -s-rr--  -  T  —  -pe.    I  aa^  t 
^rrr"  = :  =  ^>      ^-^ra.  a* 

,■=■■;  a  - -T  rr=  »'i  tr»  rrsp 

_   ?—:-:-  ^  •a»^  .t*frr<       :  -tmu  V*  ween  the  Vwa  «t 
rt.    ;r  -r  v-s  sic-—      : '.^r  c(  N  ?  tfi  Aroeria  i»  i> 
r-  ?r-!"— ■  -.'  ;     - :  ai-I  e--is  .r:.aa]  typi  *  here  met  wiA 

=-r^  Tt  r-T-  Err—e.    Po«bhr  we  may  > 

..S.  :y  -T^^if  r.  ■        «r»  -f  •  f  r— ~:  ii«'*T.    One  wiH  rcpre-  | 

—    .  -  t     . — •      :k-jz  z-lt     i  -1  tt»  prwitioo  40  far  north 
3  -rre  •f  -"a-        •ci-s.-rr  r«=:r<ra-=re.    (Vn  this  whole  *w- 
T-mpet:^      J"  ^.'a  >  !rf;  .  riew.  re^rlim  ib 

•  TT-  a-   •>•->.•"  r't  ;l-^-=i=    aal  CaSao,  with  a  cenaia 
r— !  -.  :-•  T  •i%-<~:r-:  a-^ft:*.'    To  the  6ra  type  1  refa 
•  — r* :  o-:--  t»  A-<.-r  -_a.  <.-^e  repeesentatir*  of  tht 
—      »-—■•-        :r   V.  i  rt-achim;  e»«i  to  \at.  42  • 

:.-  ^  •  t.T»>.  -rTPtxro:.::^  a  rr  •-  cal  aib-ocdcr  :  Piiwiney*, 
-r—r^-i-rc  L-  ixr  *  ri  a»  »?r-_a  Cindwneoo*  ;  <^ 
■?.•«"?•:-«  T  -nr  7  x-*.  -rt;-— c  r-rrn  r  ■•  Nirw  F.nglarhl  :  Cyrilfc 
sr:    .  r-  tij.  -ri,r   t  '  -  -  "^v    lVr*t    Io.iun  ;  Buax-li* 


-r.r         r-'-  .T.*    -r^eT    'Sa:*^^:**  ;   Bicnaivta  itt 
T  tS;  ?'ari>      -"  - 1  ;  F  r<r«  icrx  in  Oleacr.T  ;  P<T«ea  o 
-TT"  e    o;  rra."  -  "Vr  Cartsceac  Amonj;  the  hcttarro* 


.  •  -ie 


ia»  TW 


r 
f 


an  oma- 


drirmtniht   .  , 

 — — » Md  C3e(kRs :  in  bataoial  mtrrwi.  the  cfwlcmic 

>l<wa»rope«.,  ^<m}udkAar  m  tmif  mte  tptae*  in  Earopc,  but 
C«>«a  m  North  Ammo,      IM  ooe  .bwliitcly  pecalur  : 
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~:>i'  I  ■■  Hj»>i  v-aoeat ;  T: T.  i.n  Ui»  in  BromeViacwr  ;  t< 
C»«-a  F  ■^.'.e>rT-^cex  :  two  of  C".-»aiinrlTnice-.-»"  ;  the  ouflyii 
ViTia  aal  Xt-TTs.  aM  :hTipe  enen  ETk>caittloi»»c«.  I 
a  :  i-'Zf.  tha:  a;  V  rcr  5^«je«  ^^f  E.rioean1<x>  occar%  on  % 
we<  i-=f  -f  Irclir. !  an!  in  Skre,  womJer^lIy  o'^  p'** 
A~=;:2  rn  'Ait*  Mie  c»f  the  AiLin'.-c  ft  rcache*  Newffniivl\a»v\. 
mar  be  a  rorrrra!  in  the  OKI  W>xl>l  ;  h«t  it  is  more  pcobabt] 
I  cKanre  intrcujticticie. 

I  The  other  •«  r>f  ntra-E«n>(«an  lypcv,  ch*racTeTi«lic  erf 
Atlintjc  North  Aiserican  ftt->ra,  t*  very  t»otable.  Acwmlin| 
a  riew  which  I  hare  much  and  for  a  loxag  while  tiMisted  o* 
'  tnay  he  vaid  to  represent  a  certain  portion  of  the  once  ra 
i  nnifirm  flora  of  the  Arctic  an^l  lest  ttorc-Al  rctne.  fri»a>  the 
Tertiary  down  to  the  inojining  of  the  CiljiiciaJ  perioij,  and  wlb 
brotJght  down  to  our  lower  latitu<!i-4  by  iHe  graiAuLal  rc(n| 
tion,  ha*  l>ecn  prrscrrcd  here  in  F-a^!em  North  America  at 
the  corresponding  part*  of  Asia,  hut  was  Io*t  to  El>att)\M 
need  not  recapitulate  the  evidence  upoa  wrhicH  llu^  now  g 
ally  accepted  doctrine  wi*  foutHlcci  ;  »rni  to  ennme-m< 
plants  which  testify  in  it«  favour  woaKI  amootit  to  an  cna 
tion  of  the  j»rcatcr  part  of  the  gtoer*  ot  «aibordinate  ^ 
of  plants  winch  di«tin(;uish  our  Atlantic  flora  from  1 
Eiiro[>r.  The  evidence,  in  brief,  is  that  the  ^lant«  in  *\m* 
or  their  moderately  diflTerentiateil  re pee-s«-nt Ativan,  -itill  o 
in  the  flora  of  Eastern  North  America  and  that  of  Ihc  < 
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■c»o«  rcst'vn.  the  climates  anil  cmidicions  <i;  which  arc  very 
«ir,  ud  till!  'iic  repre*entsi;i<  ^  ni  many  uf  ilicm 

hten  brougli!  i.i  li^li;  m  Jhe  late  'I  crUiiry  «tcpo^ils  of  the 
j  <  ai«  »h«Ti^<!  cx[il  jrcil.  In  mentioning  some  of  the 
jj-'i  :l  cAic^i  ly  i  luduilc  the  M.ignoli:i->,  akJioii'^'h  there 
V.  r.  wxil)  nJcii'.^::il  -j'sci^s,  hut  there  i*  a  seeiiiin^lv  i  icnti- 
i  ■  i-»>Jtnitn>ri  tn  Clitoa,  And  l)ic  .SchiaindrrK  (ii  i  llh- um* 
c  ^m^eij  between  the  two  flora*  ;  and  I  put  in  .,  th.- li'^i  Mt-m-.- 
»— TJX,  who  h  the  iinlv  o'hrr  ^'wxie^  i»  K;u»tcrii  .Siberian,  and 
'  injti  li  iKl.  h  i  ,ii ,  < li  1 1  >     Whrn  you  call  to  mind  the 

r.>  J  wiioiiy  exCra-KurOficaii  ty|i.'>  which  are  identically  or 
;  ,'r!iaDatcly  rcprevenlcd  in  the  tiaMcrn  North  American  and 

■  -.K  tictrm  A^ijtic  Icmprrntc  l1i>ra>,  «.uch  as  TraiUvctierii 

(i^T^<tM  in  UAUunculacejc  ;  Caulophyllnni,  Oiphylleia, 
-^Ttwii.  and  I'r^iiophylliim  in  Kcrhendese  ;  Braseoia  and 
^dj-nLi^m  in  NnnphKaceji:  ;  .Stytuphomm  in  Ptpavetaccae  ( 

•  -ir  j  iitd  G<mlQau  ia  Tenwtr^tmiacesc  ;  the  equivalent  spe- 
-'  Xisihcnyioni,  the  cqoivaleni  and  identical  species  of 
■0^  o4  nf  Ch«  poisoaoui  species  «f  Khu'.  lone,  if  nat  both,  of 
4ck|«o  Buy  meet  with  in  pi-ery  Imtanical  cxcur<^ion,  and 

,      IT  win  be  «afer  not  to  hamJIc) ;  the  Uone-Cbc&tnut«, 
-."d'kd  Backejm;  tbe  Ne^uttdo,  a  pceoliar  oflSilioot  of  the 
,  Hittift* :  tvbtt  )i»H  tiumtter  lliat  airaoA  every  one  of  the 
«br  \jigmSicii»i%  tfec<  atcniioQed  as  t^hancterisiic  of  oar 
^  k  ittMHtBlcd  by  a  ip«j«s  in  Chuuk  «r  Mtuicbtiria  or 
;HiUi  woT  tofiM  ]i«rbaceo(i«  Lcgumiiioiw  ;  when  you  re- 
•ite  ikit  Uw  peculiar  mdl  mUer  of  which  Cahcmthua 
iik{aacifal  iy{ie  lut  its  oilier  repr«4«fltative  in  the  same 
Alt  the  «paciei  of  Phiiaflelphiu.  of  Hydtwng^  of 
!«.  Atlibfei  HamamcJiii.  Diervitln,  Trkiiienm  ;  MItchclla, 
•kics|«U1be  BKMUhI  un  kr  O  L-r^iccn  woodf  {  Cbiosencii, 
7q^(  WW  the  Miaded  )>^>^^ ;   I  .ni^.ea.   choicest  woodtand 
W»  / arfy  spring  ;  KUioitia  ;  Shurtia  (the  curious  history 

*  4ltal  1  need  not  rehearse  ;  Slyrax  of  cognate  specie*; 
llu  A'jitti:  repre^entrttives  of  which  atVect  a  warmer 
trtlvtnuui,  >Aliich,  under  t'lc  lUiiut.*  of  Jc»saminc,  is 

♦  TTia!  pnli:!;/  ihc  Suuificrit  Atlantic  Stale-  :  Pynilaria  and 
i-iirrj.  jrculia;  Santalaceous  -hruhi  ;  Sa->s.ifras  and  Ben- 
=3i    '.Ik  J  jurt)  :  I'i.iMur.i  and  Madura;  Pachysandra 

--  tVa  inle  ;  ;lic  ^leai  dtvcJopincnt  of  the  Juj»lan<lace;e 

•  Tcini  trit  -^ili- represcotalivc  in  F.ur  'pc  |  i  -  :  iMy  was  brought 
■  — >(«i:tK-lijstem  E«ir(>pe  in  prehistoric  times);  our 

■        '  »,  Arlior-Viliv,  C.'ham.ecyparis,  Taxo<Iium,  and 
iii^tr  Ka^t  Asian  counterparts,  the  Roxi)ur^hia- 
-■  ""?'\--<oitd  !n  (Ji  AiiMM     HI  I  I  niijjhl  much  further  extend 

•  ;in:cT;brtic  the  eouiii  rj'i  .ii  -you  will  have  enough  to 
•  •I  •.  "  Star  that  the  pcculiiriti  .   t  lii,  <  .in  tl  .r.i  arc  the  pecu- 

-cicif  tilcuUier,  and  that  tli':      ■  ue  in  striking  ooDtnut 
tlwa  of  Earope. 

^To  he ionttnueii.) 

SOCIETIES  AND  ACADEMIES 

LOMDOU 

Socte^y,  Deenber  i8,  18S4.— Sir  lohn  Labfaock, 
.  f'.fLS.,  IhciddeQi,  in  the  ebair.— Th*  IbllowiiiK  gentlC' 
w>        dctfcd  FcUowt  of  the  Sodcty Lict.*Col.  W.  R. 
ami  Ht^n.  T.  B.  Blow,  H.  G.Gneaidi,  A.  C.  Hvwaid, 
4  JtkwOle.  C,  &  Plowright,  and  F.  ShriwU.— Mr.  H, 
Krjtli  r  i'^rti  of  sugar-cane  grown  in  Queensland  ; 

"•-ust  apf^vuiai;;  M  him  la  |>osse»s  two  »or1«,  viz.  ordinary 
;  fc'Tou*  root*  ami  others  of  a  special  kind. — Mr.  E.  Alf. 

■  r»|,if,iie,i  a  wild  cat  found  dtad  in  a  traj)  in  Bcn-Armin 
"  lorrti.  Sulherland'hire.  where  tlicy  arc  Mill  freouently  met 
'  »--  M».  \\.  II.  Hecby  called  attention  to  examples  of  bur- 

■>***;f,Ty»»ir*i»)  obtaine<l  at  .Mi  nry  ri.rifl  -,  Surrcv,  the  plant  1 
'luUe  liiMinct  from  the  othiT  l',ii[i-,h  -pvLU-i  ;  iu.-  proposed  I 
''-e  Ratric  of  ,>.  <fr^- ,'■■/.';<  rr; .  —  In  iliii>(r.i!ii)ti  o!  Mrra[!ii    '^n:.!!  ! 
"  Mr.  Tho^.  F-.  Gunn  :.howed  an  iiitt;it:>uni;  'jmc  in  \iuicd 
t>f  the  *r>inewhat  rare  British  bird,  tli-  Ijlu.  -thtoaled 


Th«  etampt>*<>  in  question  were  j>ro<ure<l  by  Mr.  G. 
*rt  at  t:ley,  on  ll'<:  N  'ifolk  co.ist,  in  September,  1^84. 

*  »l»o  exhibite't  -lu  immslnre  female  little  bittern,  shot 

*  »/i<ytntitr  Bridge,  Hi  rt..  ..t,  1  >  t.jhi  r  15  in  the  smir  \<-ar  ; 

n  byKrid  'vrtwecn  a  ^oidtinch  and  bullfinch,  whicS 
\ht  Tirk^r  t  characteristics  of  both  parei)L«. — .\ttention 
**ti»B  to  Mr.  K.  Morton  Middlcton'.s  examples  of  varieties 

*  tKcp.  com  (;rr^  »t.ryt.  L.)  from  the  Unitc<l  States,  Natal, 

t«m(tm  of  ihe  Kiter  tJaaabe.  The  specimens  showed 
^jHftwraui  ftoni  cadi  «lher  In  »{<e,  cohwr.  tuna,  and  in 


ornamentation  ui  tiie  seeds.— Mr.  Thiselton  Dyer  exhibited  life- 
sLie  photographs  of  cones  of  ;\s  vi  species  of  Encephalartus  from 
South  Africa,  viz,  E.  hngifrl.u,  ami  A",  htt/rous,  neither  bitherlo 
t"ij;ii:(i]  :n  Imu  ■\;;\v.  1.,._,Mk,.  1  Ir  .il-  f  sl.iiwrij  tubers  of  C'.'ii.Uf 
tuiit7\'jit:,  sti^jii  \'i  i.<-,-UL-l:i,  tliriugli  eileenied  as  an  escu- 

lent in  South  Ami  I'MVc.I  ihl  liblc  when  grown  at  Kew, — 
A  paj>cr  was  read  by  .Mi.  I  imry  O.  Forbes,  on  contrivances  for 
in  cur.;;  si  lf-fcrtilisatioii  in  si  .-ne  tropical  i  jcliI'L.  I  he  author 
dcscrtbtd  in  detail  the  slruclural  peculiarit :•_->  uf  ccrinin  Orrhid- 
accx  which  had  been  made  the  subjcti  of  simiy  ';y  him  .in  ltr 
favourable  circumstance*.  He  arrives  at  the  cuiicluisiun  that  a 
number  of  orchids  .uc  nui  fcrtdised  by  insects,  but  arc  so 
constructed  as  to  enable  them  to  fertilise  thcmsdvcs.  This 
pai>cr  was  illustrated  by  diagrams  referring  more  particu- 
larly to  such  forms  as  Phajus  Blumti,  Sj>atkv:!:ti  pli- 
(titii,  AruitJiaa  sf^ciosa,  Eria  j'atetuis,  and  oidcrs. —  I'rof. 
St.  G.  Mivart  read  a  paper  on  the  cerebral  convolutions  of 
the  Camivora  and  Pinnipedia,  and  wherein  were  described 
for  the  first  time  in  detail  the  brains  of  NaHJinia,  Calidia, 
Cryfitafiroela,  liassaruyon  (from  a  cast  of  the  skull),  Aft^ilaam, 
Galictis,  and  GrisonLi.  The  author,  con6rraing  the  views  of 
previous  observers,  gave  ailditional  reasons  for  a  three-fold  divi- 
sion i»f  the  Camivora  into  Cynoidoa,  /tluroidea,  and  .\rctoidca, 
though  he  remarked  that  amongit  the  Alluroids  the  section  of 
Vivcrrina  formed  a  very  distinct  group,  judged  by  the  cerebral 
characters.  He  s|>ecially  calleil  attention  to  tlie  vnivenal 
tendency  amongst  the  ;\rctoidca  to  the  definition  of  a  disthlCl 
and  conspicuous  lozenge-shaped  patdh  of  biaitt  wbttaBOe  defined 
by  the  crucial  and  precmcial  «ulcl.  This  conditioa.  whkh  he 
found  in  no  single  noo^ittoid  Camivora,  be  alto  found  in  the 
brain  of  Ofrm  GUUs^t  and  afterward*  is  itt«ni  «MEm>, 
wiieic  it  it  veij  small  and  mndi  lUdden.  This  fmA  he  adduced 
as  an  hnjiortsiit  aisumeol  la  favour  of  the  view  that  the  Pinni- 
pedia were  evolved  from  some  Arctoid,  probably  Ursine,  form 
of  land  CaniTOn.— Mr.  F.  O.  Bower  read  a  paper  on  apospory 
ill  ferns.  HiamieRWCDpical  investigations  on  the  growth  of  sporo- 
phore  generation  lO  the  prothallus  without  tlie  intervention  of 
spores  but  confirms  the  st.itcnicnts  of  Mr.  Clui.  T.  Drucry  on  Athy- 
rium  FUi-xfamiHa,  \u.e/arissii/$ti.  iTi,-vio..~ly  ciininiuniuitt  J  uuhc 
Sodciy.  Mr.  Bower,  mircover,  tin  la  ilu;  l.i^-c  hi  [loiut  to  ]i  Ad 
good  in  certain  other  ferns,  for  example,  J\ly:iiihi4'n  angu'art, 
where  there  i»  the  formation  of  an  cxjjansinn  ..f  uiuimliid  pro- 
thalloiii  nalttrt  be.uai^  -.1  xu.il  or^.iii-  I-^n'  procLi-s  of  purely 
vegetative  outgrowth  iVom  tut  fcin  |>l,iii;.  1  li.a;  i.,  iIkus:  is  a 
transition  from  the  sporophore  g  J 11^  i.i  1 1  111  i>  iUl-  i'o-|)liore  by  a 
vegetable  growth,  and  wt'hrMit  any  <  'niitclion  citlii  r  with  spores 
or  indeed  with  sp<>.-  iii^;i:i  <ir  mim.  I  he  author  ^juci  on  ;  j  |»oint 
out  the  t>earing  of  Lht»t  oUacrvAttoos  and  cultures  un  ihe  gt;ncral 
life  history  ^>i  tlin:  fem,  so  far  as  tlie  tno<iificatioiis  nf  the  ^;<jnetic 
cycle  arc  v^iiiLt'i  iifd  ;  and  he  further  rompsrc*  tins  iiuw  plieno- 
iiiijnuM  i>!  "  .-ijHtsp  .ry  "  111  fern-  w,:'i  -.unil.ir  i:.i-c->  in  uther  jiLint'^, 
whiie  insisting  on  the  imp</ri.inLr  01'  tliv  c^><.^  at  is>ue. — A  com- 
monicalion  on  tlic  aerial  .-ui  I  >ULiiiicr^L-.l  le.lVL■^  of  Ranuntulus 
lin/fua,  L.,  wns  read  by  Mr.  I  ree-inin  R>>pir.  He  shows  from 
S|)eciiiii^n:,  (jUliiiiicil  near  r.i-' 1 .1 /.m :ie  '.hi'  the  ti%.i  uf  le.ive- 

in  question  diJter  so  matenolly  from  each  other  tkial  they  might 
not  t>i'  suspected  to  belong  to  the  same  plant,  the  submerged 
bei(^  loigcr,  broader,  ovate  or  cordate,  and  possessing  abaodance 
of  Mo8Wtta> 

Geological  Socinty,  December  14,  t8S4.~W.  Camlhets. 
F.K.S.,  Vice-Pmsidenl,  ni  the  dwir.— David  Llewellin  Evans 
was  declied  a  FcOow  of  the  Society.— The  following  comtnuni- 
cations  were  read ; — On  the  S'>uth-we8tem  extension  of  the 
Clifton  fault,  by  Prof.  C.  Lloyd  Morgan,  F.G.S.,  Assoc. R.S.M. 
— On  the  recent  discovery  of  Ptera.spidian  fish  in  the  Upper 
Silurian  rocks  of  North  America,  by  Prof.  F..  W.  Claypole, 
B.A.,  n..Sc.  I-ond.,  F.G.S.— On  some  West-Indi-m  nhosjihate 
deiwsits,  i  v  lie  >i-e  IlLii;hri,  F.C.S.  (Communicated  by  W.  T. 
nianfor>!,  LI  .1).,  F  K  S.,  Scc.G.S.). — Notes  on  species  of 
Phy'f'a  .in!  Tk  i'nni.>.  m  from  the  Lower  Silurian  rocks  near 
\Vcl!»hp..iiil,  \Valcs>,  by  George  Robert  Vine  (Communicated 
by  Prof.  P.  Martin  Duncan,  F.R..S.,  F.G.S.). 

Victoria  (Philosophical)  Institute,  J.anuary  5.— A  paper 
on  "TheReligun  ol'  the  -Vljoriginal  Tribes  of  India,"  by  Prof. 
Avery,  was  read.  Xa  it  the  author  sketched  the  peculiarities  of 
the  belieft  of  those  tribes,  so  far  as  was  known. 

.SVI.Ni.V 

Royal  Society  of  New  South  Walea,  November  5,  1884. 
— H.  C  Russell,  BsA.,  F.R.A.S.,  Prmidettt,  ia  the  chair.— Five 
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new  nicinbcr>  were  elected  and  1 29  donations  received.    A  paper 
was  read,  "  Notes  on  some  mineral  localities  in  the  northern 
district' of  New  South  Wales,"  by  P.  A.  Porter.    The  follow- 
ing extracts  from  a  letter,  dated  from  Queensland,  October  8,  to 
I'rof.  I.iversidge,  from  Mr.  Caldwell,  were  reail : — "Cerato<lu< 
has  interfered  with  I'latypus.    The  I'latypus  c«;g*  were  hatched 
three  weeks  ago,  and  I  should  have  been  in  New  Kngland  by 
now,  but  Ceratotlus  is  much  more  important.    PlatytHis  embryos 
arc  ijuite  easy  to  get.    I  can't  understand  how  iliey  have  not 
l)ccn  got  before.    The  fact  tha  the  nionotremcs  arc  oviparous  i« 
the  end  of  the  research  for  many.    They  don't  understand  that 
it  is  the  fact  of  the  egg  having  a  lot  of  yelk  that  promises  to  peld 
valualtic  information.    Here  arc  some  of  the  prmcipal  points  in 
the  development  of  Ccratodus  as  observed  on  the  whole  embryos. 
I  have  not  attempted  to  make  sections  yet  ;  you  know  what  sec- 
tion-cutting i»  now-a-day>.    'ITic  egg  measures  about  nrn. 
diameter,  and  has  the  protoplasmic  ]hi1c  darker,  as  in  Amphibia. 
This  egg  is  surrouniled  by  a  strong,  clos-  ly-investing  gelatinous 
membrane  aWmt  3J  mm.  thick.    The  segmentation  is  complete 
(Holoblaitic).    I'art  of  the  bla>iu[iurc  remains  open,  and  persists 
as  anus,    llie  stages  up  to  hatching  closely  resemble  those  of 
the  newt,  Amblystoma.    After  hatching,  the  larx^a  goes  into  the 
mud.    It  lies  on  its  side  like  I'leuronectidn;  among  Teleostcans, 
and  the  oldest  stages  I  have  reaied  still  show  no  signs  of  external 
gills.    The  'arval  changes  I  expect  will  continue  for  many 
weeks,  and  .  have  two  plans  to  s.Tve  my  waiting  here,  both  of 
which  ]  intend  to  put  into  execution  at  once.    First,  I  shall 
leave  an  aquarium  with  a  large  number  of  the  larv.r  here  on  a 
station,  where  a  friend  has  kinJly  [iromisctl  to  put  a  few  of  the 
fish  in  a  bottle  every  day.    Second.  1  shall  bring  a  supply  of 
eggs  to  Sydney,  and  attempt  to  rear  them  in  my  laboratory.  I 
hope  to  get  to  Sydney  in  afwut  a  fortnight  or  three  weeks' time. 
I  have  more  than  thirty  blacks  with  me  now  ;  they  have  found 
over  500  Kchidna  in  the  I.Tst  six  weeks." — Prof.  I.iversidge 
exhibited  specimens  of  sapphires,  zircons,  the  top.x/  and  diam<>n<i 
from  the  old  gold  workings  near  Mittagong,  ami  statc<l  that 
flints  occurred  at  these  mmcs  closely  resembling  those  of  the 
cretaceous  formations  at  home. — Mr.  C.  S.  Wilkinson  exhibite<i 
specimens  of  chloride  of  silver  from  Silverton,  native  antimony 
in  calcite,  l.ucknow,  also  dendritic  gold  and  arsenical  pyrites 
in  massive  serpentine. — Mr.  Charles   M  >ore  announced  the 
discovery  of  a  new  species  of  the  giant  Australian  lily,  between 
the  Clarence  and  Richmond  Rivers,  and  promised  some  notes 
upon  it  at  the  next  meeting. 

Paris 

Academy  of  Sciences,  Dcceml>er  29,  1884.— M.  Rolliind, 
President,  in  the  chair. — Note  on  the  classification  of  the  moles 
(genus  7<j//ij,  L. )  of  the  old  worhl,  by  M.  Alpli.  Milne-Kdwards. 
—Theorem  regarding  the  complete  algebraic  polynomes  ;  its 
application  to  the  rule  of  Descartes'  sIptis,  by  M.  dc  Jonquieres. 
—  On  the  integers  of  total  differentials,  by  M.  H.  Poincaic. — 
C>n  the  integers  of  total  differentials,  and  on  a  cLi-ss  of  algehmic 
surfaces,  by  M.  E.  Picard. — t  )n  a  series  analogous  to  that  of 
Lagrange,  by  M.  Amines. — Some  simple  and  closely  related 
firniulas  for  the  e<juilibrious  pressure  of  sandy  masses  or 
bodies  without  cohesion,  by  M.  Mamant. — Rectification  of  the 
numerical  res  ilts  iiK!icate<l  in  a  previous  communicatiun  for  the 
calculation  of  compressed  gas  manometers,  by  .M.  K.  II.  .\magat. 
The  rectifications  here  made  are  »tate<l  by  the  author  in  no  way 
to  allect  his  general  conclusions. — On  seleno-uria  and  the  sub- 
stances derived  from  it,  by  M.  A.  Vemeuil. — On  the  solubility 
of  the  substances  comprised  in  the  oxalic  series— 

CO(OH)— (CH»)--CO(OH), 

by  M.  Friedel. — On  the  composition  of  the  seed  of  the  cotton- 
tree  and  on  the  aburHlancc  of  alimentary  subst.mccs  contained 
in  I  his  grain,  by  M.  Sacc.  Writing  from  Cochabimba  under 
the  date  of  October  25,  1884,  the  author  announces  the  discovery 
of  a  new  alimentary  substance  presenting  some  most  remarkable 
features  in  its  composition.  The  accompanying  analysis  shows 
tha*  this  seed  of  the  cotton-tree,  of  which  several  s-arieties  arc 
cultivated  in  llolivia,  b  the  richest  uf  all  known  grains  in  nitro- 
genous substances.  When  millc^l,  it  yields  the  following 
rcsulu ! — 


Yellow  meal 
BUck  bran  . 
Waate 


56*50  kilogrammes 
4050 

3'uo 


too 


The  writer  is  convinces!  that  this  flour  is  destined  to  take  an  in 
portant  place  in  human  alimentation,  and  in  the  preparation  of 
all  kinds  of  p.Tstes  where  it  may  act  a*  a  tulntitute  (or  milk. — 
Note  on  the  history  of  the  discovery  of  the  actioo  of  the  while 
globules  of  the  blood  in  inflammatory  complainls,  by  M.  A. 
llorvath.  This  discovery,  hitherto  attributeil  to  Cohnheitn,  is 
here  assigne<l  to  Dutrochct,  wh  >,  so  far  liack  as  1824,  acci- 
ratcly  describetl  the  migration  of  the  sanguine  glolwle*  and 
their  passage  into  the  organic  tissues. — Note  on  the  bii>Iiigical 
evolution  of  the  genus  Aphis,  and  of  the  allied  genera  in  the 
family  of  the  .\phidx,  by  Lichtenstein. — On  the  djscmcry 
of  the  impression  of  an  insect  in  the  Silurian  sandstones  <»f 
Jurqut-s.  Calva4los,  by  M.  <;h.  Drougniart.  The  tr«cc»  are 
described  of  the  wing  of  a  blattina,  to  which  the  author  gi**?* 
the  name  of  /'j '.<-.'/','.; r/.-r/T'/'/Ai,  in  honour  of  M.  Iknjrillc  «•>< 
the  Paris  School  ol  Mines. — On  a  crysi.xlltferous  vitreous  mx-»» 
resembling  obsidian,  and  evidently  derive<i  by  igneous  aciii>n 
from  the  schistose  rocks  <>f  the  Comm-nlry  co»l-mcasure«,  l-y 
M.  Stanislas  Meunier. 

.SroCKIIotM 

Royal  Academy  of  Sciences,  December  10,  18S4.  — I'l.if 

E  llund  communicated  some  iib-crvations  made  during  the 
years  confirming  his  lhe<iry  on  the  origin  of  the  cIcctricifT  of  tl.. 
air,  and  aKo  of  the  origin  of  the  aurora  liorealis  and  of  thuntlcr 
storms.— Pr<if  Nnrdrnsl  jold  presenie<l  a  pajJcr  on  krynkooi'c 
from  the  inl.ind  ice  of  (ireenlaml  by  himself.  — Prof.  Angvtrnni 
gave  an  account  of  a  reiKirt  by  K.  I ».  Norrman,  civil  engineer, 
concerning  his  observati  ms  on  ship-building,  4c.,  'luring  a  C*<>n 
tincntal  tour  umlcrtaken  with  a  grant  given  by  the  .\ca  l-mv 
from  the  funds  «tf  the  l.iltcrstedt  donations. — I>r.  Widmjn 
reported  on  his  own  researches  on  a  new  «>rt  of  indigo  and  on 
some  new  derivations  of  ehinolin  prcMlucdl  liy  him  fr»>in 
kumminnl.  The  Secretarj',  Prof.  Lindhagcn,  presented  the  f-d- 
lowing  papers :— On  the  passjge  of  the  light  through  is..tr  >p;cil 
substances,  by  Prof.  RuliensDii. — .\  method  to  separate  chlorine 
and  bromine  quantitatively,  by  I>r.  E.  Iterglund. — On  Vorlmann'» 
method  to  determinate  chlorine  directly,  and  also  the  pr.-»ef»cc  of 
bromine,  by  the  same.— <  )n  the  intermediate  orbit  of^ th»e  c  >niet 
of  Fayc  in  the  vicinity  of  Jupiter  in  the  year  1S41.  by  I  »r. 
.\lexandcr  Shdnnow  of  Pulkowa. 
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Mrlallur^."  "  llie  Mining  and  Metalhtrry  of  Gold  aad  Sdm,~  &C 

With  nuncrutu  Illuitraliou.    Medium  Svo. 
"  No  man  lia«.  from  hi»  >a»t  ex|>erience  in  all  |>arl»  of  the  "wld  ■here 
metatlifcnmt  minev  are  explored.  l-io^Ki>.cd  a  larger  amoont  rf  kn'p»lf«t^ 
(li.in  Mr.  Phillips,  and  thia  knowledge  he  has  brought  to  Iwar  .iii  tkt  iti,4u.r\ 
in  iiue^tion  " — Aikentrum. 

Mr.  Phillips  not  only  fiilAU  the  needful  roiuiremcntt,  but  falfili  thra 

tierhap*  more  \ati>factuTily  than  any  other  •^icniitir  man  in  iht>  crjuatry  •.■xil.l 
io[ie  10  do.  Indeed  the  work  he  ban  Jn.l  piihlithed  giir.  u.  ih<  naiumi 
experience  of  a  life  devoted  prufcfekionalty  to  uiinitig  and  mruiJur][y  i* 
t-ariout  part*  of  ihe  Korld.  vet  taiurated  «  ilh  an  ardeai  lijve  uf  anginal 
mcarch  in  the  broad  field  of  cncmia>-i:eoiucical  im^uiry.  .  .  la  dausg  Ut 
Phillip*'!,  volume  wc  may  coogratuUtc  hira  i>n  having  eoriciaal  oandaiuic 
literature  with  a  contribution  of  •ub«taniial  value,  whuii  wiJJ  prvkably  renai.t 
for  many  a  day  a  iiandard  work  of  reference  on  iis  pe^vlui  Milunt  Kne 
will  il»  UK  l>c  limited  to  Knclub  .tudeutt  :  for  the  aiithur  .  *mi<  u,«wlaif  e 
of  American  orr-depi»it>  will  prubably  render  hu  book  ojuall)  a>.&r)>uLie  c  1; 
the  olhrr  side  of  ihc  Allanlir  ' — A^iuUmy 

DISEASES  OF  FIELD  AND  GARDEN 

CROPS,  chiefly  mich  u  are  cau»ed  by  Fungi.    By  WORTIUNGTON' 
SMiril,  F  L  S.,  M.A.I..  Member  of  the  Scienliitt  Conicutite  af  ihe 
R.irs.    With  143  Illustrations.    Drawn  and  Engrased  frtric  Natnrv  \ry 
the  Author.    Fcap  8vu.    4/  6./. 
"  It  gi«cs  in  the  most  intelligible  manner  a  report  of  the  pragioa  awda  ia 
the  dticurery  of  diseases  uf  crops  and  prolcciion  from  mscLis,  and  caaaat  &ui 
to  be  of  great  value." — Agriitillwrwl  tiirtumtttt 

"  Mr.  Smith  writes  with  experience  as  a  inicKMCopi*.  uhi»»'ir.  can  ahiliiy 
as  a  descripiisx  writer,  draughumao,  and  engraver  ;  and  the  conseqwctKW  is 
that  we  has-e  in  him  all  the  ijualiAcaliuns  nnded  (or  the  wofh  hr  has  kcrr 
performed.  Wc  strongly  recommend  our  readers  to  prwure  thn  tiiilc  book.*" 
— Aeriiuilural  Calitlt. 

A  TREATISE  ON  MATERIA  MEDICA. 

By  T  L.ACMER  HRUMON.  M  1>.  DSt  .  I-  K  C  P.  F  R  <  . 
Knaminerin  Materia  Medicain  the  Uniscrsilyof  l>j*ui.^n.  latr  Fxamirver 
in  Materia  Medica  in  tlw  University  of  Edinbuixh.  and  the  Rofal 

College  of  Physiciaru,  l..ondon.  Xr.    Svu  |.^"*Mr/y  rrM.i\ 

A  TREATISE  ON  THE  DYNAMICS  OF 

I  HK  SY.'^TEM  OF   RIOID   ItOOIKS.     liv  KUWARD 
ROUTH,  LL  D  .F  R  S  ,  D  Sc  ,  Fellow  of  Univrruty  Co.W««.  ! 
A  M  ,  Fellow  of  St.    Peter's  C<ille^e.  Cambridge  Wiih 
Examples      Fourth   Edition     Rmicd  and   Enkargcd  li 
Vol  I    Elementary     I4i      Vol  II.  Advanced.  t4< 

MICRO-ORGANISMS    AND  DISEASE 

aji  Introduction  into  the  Study  of  Specific  Micro-Org^ison  By 

iotsry  1 
Ho^ia.'. 


K I.LIN.  M  D,  F.R.S  ,  Joint   lecturer  o«  Geoerat  Anaiomyr  arvf 
Physiuiuity  in  ilic  Mediijir  School  of  St    Banholooew ' 
L-Mi'Jwn     With  if>3  Enj;ravings     Fcap  8»o.    4/.  6rf. 

MACMILLAN  &  CO.,  LONDON. 


WORKS  BY 

RTOnX  HON.  HENRY 

Late  Professor  of  Political 

MANUAL  OP  POLITICAL  ECONOMY. 

Sixth  Eldition,  Revised,  with  a  Chapter  "  On  St.itc 
.Socialism  ami  the  Nationalisation  of  the  I^nd,"  and  an 
Index.    CrouTj  8vo.  12s. 

SPEECHES     ON      SOME  CURRENT 

POLITICAL  (jUESTION.S.    8vo.    \os.  6/. 
COKTINTS     Indua  Finance — The  Birmingham  League — 
Ntee  Hottm   Bill — Election   Expen*e«— Women's  .Sufirage— 
'"RoMtfaold  Saffrage  in  Coantic» — Irish  University  EaIoc  ion, 
ftc 


THE  LATE 

FAWCETT,  M.P.,  F.R.S., 

Economy  at  Cambridge. 

FREE  TRADE  AND  PROTECTION. 


An 


Inquiry  into  the  Causes  which  Itavc  rclarjc.i  the  gtnsc-rA, 
aiiiintion  of  Free  Trade  since  it*  intnxluttitio  into  Y 
laniJ.    New  anil  Cheaper  Edition.    Crown  Svo.     ji.  iui 

INDIAN  FINANCE.  Three  Essays.  Witl: 

Inlroiluction  and  Appendix.    8ro.    7/.  6.*. 

THE    ECONOMIC   POSITION  OF  THE 

BRITISH  LABOURER.    E«re  Fcap.  Svo.  ^. 


MACMILLAN  &  CO.,  LONDON. 
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Messrs.  MACMILLAN  &  CO.'S  NEW  BOOKS. 

LORD  TENNV^ON'S  NEW  BOOK. 

B  E  C  K  E  T. 

By   ALFRED,   LORD   TENNYSON,   TOET  LAUREATE. 

NRW  BOOK  HV  LADY  It.VRKER. 

LETTERS  TO  GUY.     By  Lady  Barker.  Author  of  "  Station  Lite  m 

New  tmdkuit**  **  A  Veal's  HouMkceping  in  Sontli  Afrin."  ftc.   Crown  Sto.  5/. 

M:\V  AXn  CTirAPER  EDITION. 

THE  LIFE  Oh    JAMES    CLERK  MAXWELL, 

With  Selections  from  liis  t Orre-ipomiciicc  and  Occasional  Wriliags. 
By  LEWIS  CA.Ml'ULLL,  I.L.li,  IVofessor  of  Greek  in  the  University  of  St.  Andrew's, and 

WILUAM  GARNET  r,  M.A.,  Principal  of  Durham  CoUeige  of  Science^  Newcastle- upon-Tyoe: 
With  Poilnii  end  UhnHMioBs.   Kew  Edttfcm,  ASridi^ed  and  Itemed.  Crown  8*0.   7'.  6a 

DAILY  IHOUGHTS.  Selected  from  the  Writings  of  Charles  Kingsley. 

Bjr  bis  WIFE.  Ctownfivo.  6x. 

NEW  BOOK  BV  MR.  I'HILIP  GILBERT  HAMERTON, 

HUMAN  INTERCOURSE.   By  Philip  Gilbert  Hambrtoh,  Author 

of  "Tlie  IntellccUial  Life."  "Thoughts  about  Art,"  "  Etchers  .and  Etching,"  &c.    Crown  Sv  ..    gr.  6*/. 

THE  WORKS  OF  THOMAS  GRAY.    In  Prose  aud  Verse.  Edited 

hy  EDMUND  GOS.SE,  Clark  l  ecturer  ofEng^  Lit«r«tiiie  at  the  Univmity  of  Canbridce.   With  Portrait*  aad  Fac- 

»iint!c     Ir.  F'Piii  V<,!Lit:u>*^.    <'i!obe  8vo.  lOs. 

liOLDEN  TREASURY  SERIES.    NEW  VOLUME. 

THE  POETICAL  WORKS  OF  JOHN  KEATS.    Reprinted  from 

the  Ortgin.ll  EHitioD'?,  vn\\\  Notes,    By  FRANCIS  TURNKR  PAI.GRAVE.    With  a  VigncOe.    iSmo.    4/.  61/. 

NEW  BOOK  BY  MR.  JOHN  FISKE. 

MAN'S  DESTINY.    Viewed  in  the  Li-ht  of  His  Origin.    By  John 

 FlSKE,  Author  of  "  Darwinism  ;  and  other  E&»]rSt '  "  Excunrions  of  an  Evolifliootst,"  &c.    Crown  8to.    j*.  6d, 

THE  PATRIARCHAL  THEORY.  Based  on  the  Papers  of  the  Late 

JOHN  FERGU.SON  McLENNAX.   Edited  and  Complelcd     DONALD  McLENNAN,  M. A.,  «f  the  Iraec  Tcnple, 

Bartistcr  at-Law.    Dcniy  8vo.  i±s. 

INTERNATIONAL  LAW  AND  INTERNATIONAL  RELATIONS. 

A*  Atianpt  to  Aseeitain  ibe  Bat  of  DiMnaiiif  the  Topics  nt  Intenntlomd  Law.      ),  K.  STEPHEN,  B.A.» 

of  the  Innrr  Temple,  Barrltter-at-Law.   Crown  9m.  Sr. 

HISTORY  OF  OHRFSTIAN  NAMES.     By  Charlottb  M.  Yonoe, 

.\ulhorof  "The  ITtir  of  Redclyffc,"  Ac.    New  Edition,  Rcvise^l.    Crown  8vo.    7/  6./. 

THE  CARE  OF  INFANTS.     A  Manual  for  Inexperienced  Mothers. 

By  SOPin.V  JEX  BL.\KE.  M.D.,  Member  of  the  Irish  College  of  Physicians:  Lecturer  on  H)-giene  at  iIk  l  .n.l.  n 
School  fif  MHirinf  for  Womt;n  ;  Atrrn  itti;;  Me<liLal  (iflTicer  at  the  F.dinh\ir^'h  Pnivident  Dispensary  for  Women  ami 

Dli  FERENri      CAL(  I  LI  8  FOR  BEGINNERS.  With  a  Selection 

of  fca»y  Examples.    By  ALE.\ANDER  KNO.\,  B.A.  Cantab.    Ftp.  8vo.    it.  6d. 

GRAVITATION :   an  Elementary    Explanation  of  the  Principal 

PcrtnrKitions  in  the  Solnr  sysr,  1,.  lly  ^'r  GEORGK  nifiMl  T  T  Aim'.  K.C.H.,  M.A.,  I.L.D.,  D.C.L.,  late  Astrononur 
Royal  ;  formerly  Fellow,  now  llonorar}'  Fellow,  of  Irinity  College;  late  Luca&ian  Profcswr  ol  Mathematics,  afterwards 
Ptumian  Profetaor  of  AatiQiunay  and  Experimeiilal  Philosophy  in  Uie  UiuTcnitjof  Cambridge.  Second  Edition.  Cnnra 
«vo.    7/.  Orf", 

ELEMENTARY  APPLIED  MECHANICS.    Part  L     Being  the 

■hnplcr  and  none  pnetical  Cases  of  Stress  and  Strain  wrought  out  indiriduall^  from  first  principles  by  means  of  Elementary 
Mathemotica.  By  T.  ALEXANLiER,  C.E.,  Professor  of  Civil  Engineering  m  the  Imperial  College  of  Ei^;inecring,  Tokci, 
Japan.    Crown  8vo.    4/,  6d. 

ELEMENTARY  APPLIED  MECHANICS.  By  Thomas  Alexander, 

C.F..  Profesmr  oT  Engineering  in  the  Imperial  Colien  of  Engineering,  Tokei,  Japan;  and  ARTHUR  WATSON 
THOMSON,  C.E.,  B.Sc,  Professor  of  Eocfaieeriag  at  the  Rojral  CoOcge.  Chcnceatcr.  Part  If.  TRANSVERSE 
STRESS ;  upwards  of  150  Diagrams  itnd  aoa  Examples  en<f«J^  vorhed  out ;  new  Rnd  oomptete  method  iiar  finding,  at 
evcnr  point  of  a  beam,  the  amioant  ol  the  gieaMst  bnoiiic  moment  and  shearing  force  during  flietMluit  of  ai^  set  of  limh 
ffaeo  rehitively  to  one  aaother  f.f.  the  wheels  of  a  locomotive,  oontinnons  heamit,  &c.,  &c.   Crown  Svo.   mt.  6d. 

BRITISH  APPLES.    Report  of  the  Committee  of  the  National  Apple 

Ctyngrwi,  held  in  the  Royal  Horticultural  Gardens,  Chiswidc,  October  5  to  25,  1883.    Compiled  and  Pvepand  tav  A. 
B.AKKON,  Superintendent  of  the  Royal  Horticultural  Sodety's  Cardens,  SecrStniy  to  the  Froit  Coounittee,  and  of^ 
NationJil  Apple  Congress,  tte.   Crpwn  8vo.   2s.  6J. 

MACMILLAN  &  CO..  LONDON.  ^  , .    ^  ^  ^  , 
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ASTRONOMICAL  TELESCOPES. 


FINEST  POSSIBLK  QUAl.ITV 


3jin.  Wray  Lens,  best  mounting.  &c.,  v\:< 
4in.  do.  <lo.  <5o. 

4iin.  do.  Ho.  do. 


JL.40 
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o 
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2^in.  Wray  Lens,  best  mounting,  &c.,  &c.  o 
aiin.  do.  do.  do.  jCj  id 

jin.  do.  do.  do.  jCi2  10 

THE  STUDENT'S  EQUATOREAL,  withjjin.  lens,  our  own  make,  3  Eyepieces,  &c.,  tquaioreal  Stand 

New  Illustrated  Catalogue,  3  stamps. 
THE  "SOLAKGRAPH,"  a  Pbotograpbic  Camera,  with  Instantaneous  Shutter,  and  an  adaptor  to  fit  il  to  any 
teletcope  for  PhotfiKraphic  Solar  .Sjiots,  &c.,  complete  .. 

"  I.E  MKRVKII.LEUX  "  J  phte,  complete  dry  plate app.-iratus   

"  LE  MEKI  roi  RK"  \  plate,  complete  dry  plate  api>ar*tus,  double  rising  front,  ^wing  back,  rat  k  to  Ivcu*,  &c..  &c 
THE  "  INSTANTOGRAPH,"  with  best  lens,  instantaneous  sbutttr,  screw  m'>lion  to  tail  board,  aod  every  recent 

improvement...       ...  ...     

Illustrated  Photo  Catalogue  a  stamps. 

J.  LANCASTER  &  SON,  Manufacturing  Opticians,  Birmingham. 
THE  PATENT  BOOK  SHELF  FITTINGS,  as  used  in  the  public  libraries  or  liver. 

POOL.  GLASGOW,  BIRMINGHAM.  &c..  enable  a  nice  adjustment  of  Shelves  to  be  made  without  trouble. 
HOOKHAMS  PATENT  PICTURE  LINE  ft  FASTENERS  alT.rd  the  Most  Secure  axd  Easy  means  of  lian^-ng  Picturev 
CURRALL  S  PATENT  VENTILATORS  secure  a  regular  supply  of  fresh  air,  without  draught,  at  a  very  small  cu»t. 

niustrtUiont  and  Particulart  stmt  POST  FREE  on  A  plication  to 

TOIWKLS  S&  SON'S,  MOSELEY  STBEET,  6IBHINGHAM. 

PRIZE  MEDALS— London,  1851  ;  Paris,  1855;  London,  1862;  Parit  (Silver),  1867;  London^  1S74. 


In  Casks,  12,6  per  9  gals.  In  Bottle,  3,3  pur  doz.  Impl.Pts.* 

*  itotttrt  charged  >  ■  per  O^^i.,  and  allowed  al  (lie  umc  rate  if  rrtumrtl  ;  Ijul  liicy 
must  be  uaitl  fuf  wiih  the  Beer. 

Neither  tugax,  utccliarum,  nor  any  of  the  many  new  lircwinK  Material*  are  uicd  in 
the  ntaoufacture  of  the  "  S.  N."  Stout ;  i(  i»  Brewed  entirely  fr'jin  the  firve>(  Malt  arwl 
Ho(H  ;  it  il,  loo,  toore  hopped  than  Stout  i>  generally;  thcref'n.  licoiije*  lieing  nr) 
nutritious,  it  i«  an  excclleiii  Tonic  and  particularly  suited  for  invalid*,  likdie^  nursing,  of 
anyone  ref|uiring  a  good  <irrni{tlieuinff  Ixveracc.  It  14  a  "Sound  Nulrilicnii"  Tunic, 
and  very  much  recommended  by  Medical  mm. 

WALTRAM  BROTHERS, 

THE  "HALFOUINE.V  .\I.K    KRKWKKY,  LoNDOK.  8.W. 


WALL  PAl'ERS  FREE  FROM  ARSENIC. 

WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Stainers, 

All  THK  omoiMAL  Makkii*  or 

ARTISTIC  WALL  PAPERS,  Qaaraateed  Free  from  Arsenic. 
Sole  Address-ixo,  HIGH  STREET,  MANCHESTER  SQUARE.  LONDON.  W. 

May  (m  obtained  of  all  Decorators.  Special  Prin  Medal.  Sanitarr  Institute. 

Award  of  Merit,  International  Medical  and  Sanitary  ConKren.  Silver  Medal,  National  If  e^M.     c  ictr,  lUt 

ooi  r>  MF.PAi.,  intkrnational  health  EXHIUITION. 


PRIZE  MEDALl 
AWARDED  -I 


r  HEALTH 

Lexhibition'. 


\By  Appointmtnt  tc  the  Riyal  Inttiiulion  of  Grtat  Britaim,\ 
SrCCESSORS  TO  W.  LADl)  &  CO.. 
UEAK    STREET,    REGENT   STREET.    LONDON.  W. 

MANUFACTURERS    OF    SCIENTIFIC  APPARATUS  OF   ALL  CLASSES  FOR 
SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH. 

RAIN-BAND  SPECTROSCOPE,  WITH  ADJUSTABLE  SLIT  AND  FOCUSING  LENS, 
 IN  CASE.  £2  28.  

Now  Ready.    With  Illustrations.    8vo.  24.;. 

GRAPHICAL  DETERMINATION  OF  FORCES  IN  ENGINEER- 
ING structure.s.    ny  JAMES  D.  CHALMKRS,  C.E.   With  Illustrationi.   8vo.  24». 
"  We  m.iy  at  once  say  that  the  work  before  us  is  a  valuable  treatise,  full  of  thought,  lalxiur,  an<l  ioforinatioo.  and  containing 
selections  of  most  of  the  problems  which  the  engineer  has  to  solve  with  reference  to  the  internal  resikiancc*  of  .•■tnicturi-*,"— 
AlAtmrum. 

"  It»  merits  are  to  numerotts  that  we  have  no  hesitation  in  saying  that  it  is  by  far  the  most  important  c-nitriSntioo  as  rn 
made  by  England  to  the  nublished  literature  of  the  subject  it  dcnls  with.  .  .  .  Mr.  Chalmers  has  cons^icniiuu-'y  jierfornie*!  » 
talk  which  autst  hare  inrolvcd  a  great  deal  of  patient  labour,  and  required  for  its  accomplishment  not  only  much  maihcmatical 
talent  but  also  practical  ei\>A\lj."—£nginttr. 

MACMILLAN  &  CO.,  LONDON. 

Prialad  ky  R.  C<~«v,  Sam,  and  Tatlo*.  at  7  mad  I,  Braad  SIt««I  HUl.  Qucca  ^'iclona  Street,  in  the  City  of  London  %r-A  puUluhcd  ky 
MacwtUAM  *■»  Cx,  at  iIm  One*,  vt  and  ju.  Bedford  Street,  Covent  Garden. —THi'K<t>AT.  January  S.  i9's 
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THE    LOISETTIAN  " 

SCHOOL   OF  MEMORY. 

INSTANTANEOUS  MEMORY! 

ART  of  NEVER  FORGETTING!! 

DISCONTINUITY  CURED!! 
A  Pkysiologitat  Systtm,  wholly  unlike  Mntmonics,  usitt^  nout  o/ 
its  "  LofaliHfs,"  "Keys,"  "Pest,"  "Links,  "  or  "Associations." 

Or.  ANDREW  WILSON,  P.R.S.E..  Editor  of 

"Health."  says  :— 
"  Profkssor  LorsETTK's  System  is  Physiological  and 

SCIKNTinC  IN  THE  HIGHEST  DEGREE." 


Mr.  RICHARD  A.  PROCTOR.  Editor  of  Knowledge." 
in  No.  117.  dated  January  25,  1884,  says  : — 

"  I  HAVE  NO  HESITATION  IN  THOROUGHLY  RECOMMENDING 
THK  SVSTKM  TO  ALL  WHO  ARE  IN  EARNEST  IN  WISHING  TO 
TSAJN  THEIR  MEMORIES  EFFECTIVELY,  AND  ARE  THEREFORE 
WILXINC  TO  TAKE  REASONABLE  PAINS  TO  OBTAIN  SO  USEFUL 
A  R«Sl<LT."  

Any  Book  Mastered  in  One  Reading, 
Great  Inducements  to  Corres)x>ndence  Classes. 
Pros  fee  fus  foil-free  on  afflication  to 

PROFESSOR  LOISETTE. 

fj.  NEW  OXFORD  STREET  (oppoule  Mudie't  Library),  LONDON. 


OWENS  COLLEGE,  MANCHESTER, 

Coutidl  iavite  Aijplicalioni  for  tlie  Poiu  of  I.ECTURF.R  in 
InUtil'AL  MECHANICS  »od  LFXTURKR  in  DENTAL  METAL- 
tlTROY.  The  .Appoint  men  I  in  both  casts  will  be  made  for  a  period  of  one 
▼«»••,  b«l  wiJl  be  renewable  at  the  pleuurc  of  the  Council.  Candidate]  are 
iVfacatcii  found  in  Applications  »ilh  Tr^tintunialt  on  or  before  the  31  si 
inc.  10  the  RtUfSTRAli,  from  whi^m  furtlter  ti.irticuUrs  may  b«  obtained. 

HENRV  WU.LlA.M  HOLDER,  RcKislrar. 


UNIVERSITY  COLLEGE,  LONDON. 

QUANTITATIVE  ANALYSIS. 

A  Oounc  of  Ten  Ixctiim  on  "Some  Select  Mcthodi  of  Quantitalive 
AnaJir»i»"  will  be  given  during  the  present  Term  by  R  T.  PLlMrTON, 
Vti.  r»  .  Aitisuni  Professor  of  Chenmlri-. 


MoiMl^y*  at  ;,  i9ininencinK 


^_nenii4lrj-. 
JANUARY  10. 
TALKOUl 


Fee  IS. 
RD  ELY.  M  A..  Secretary. 


WESTMINSTER  TECHNICAL  SCHOOL 

(In  coniKciion  with  City  (jullds), 
PALACE  STREET,  VICTORIA  STREET,  S.W. 

The  KVENINfi  CLASSES  vrill  reopen  tn  the  nth  in»t.  for  Electrical 
t  nxiuecrinc  Measurcmeatt,  Testing  Lighting.  <tc.  Uynamo- Machines  and 
Mac^tunrry. 

Alto  CU»ie>  for  M«triculaiion  and  Sciealific  M.B. 
Full  Profpcctiu  of 

E  H  COFFIN,  Hon.  Director 

BOOKS   (Secondhand),  Miscellaneous,  Re- 

mtiad€T%.  Ac  — HERBERT  Engl»h  and  Foreign  BooWieller,  319. 
/VmvcII  Rasil.  Von<^<>"i  E  C.  Catalogua  free  on  receipt  of  two  •tampi. 
J^nrict,  CM  Btokt,  «nd  Parciiment  purchawd. 


(All  Righta  arc  Rcicmd 


Jlf.ST  Pl'HLISHED.   THIRD  EDITION. 

HOW  TO  USE  OUR  EYES 

AND 

HOW  TO  PRESERVE  THEM 
FROM   INFANCY  TO  OLD  AGE. 

WITH 

SPECIAL  INFORMATION  ABOUT  SPECTACLES. 

BY  JOHN  BROWNING, 

F  R.A.S.,  F.R.M.S.,  &c. 
WITH  FI FT  Y-  FO  U K  ILLUSTRATIONS. 
PRICE  II.    CLOTH  It.  W. 


CHATTO  &  WINDUS, 

PICCADILLY,    LONDON,  W., 
AND  ALL  BOOKSELLERS. 


SENT  FREE  fob  i*.  arf.  oh  h.  i,l.  i.v  tiik  AUTHOR, 

JOHN*  BRO^WNXNO-, 

63.    STRAND.    LONDON.  W.C. 

ME6RETT1  AISB  ZAMBRA^S 

CHRISTMAS  PRESENTS. 
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LADIES*  IVORY  OPERA  OLASS, 

Gilt  Moanied,  with  Engraved  Monogr.im.     I*ncc^  from  »*. 

GENTLEMEN'S  LEATHER-COVERED 
FIELD  GLASS, 

With  Monogram  in  Pierced  Silver.     Price  froir  £j  ji. 
Opera  Claues  romiiiled  in  Aluminium,  Tortoi<c«hell, or  PearL  MicroKOpM. 
Magic  I.antcnis,  &c.,  of  evcrj'  description. 
Itltistrated  Price  Lints  p<  sled  free  lo  all  ].arls  uf  the  World. 

NEGRETTI  AND  ZAMBRA, 

SCIBNTIPIC  InrrmfMBNT  MaKVM  AKD  OrTICIANS  TO  TH«  Qt  rCK, 

HOLBORN  VIADUCr. 

Braochct :—  j 
4S.  Comhill;  11*.  Regent  Street;  Photograiihic  Studio,  Crystal  Palaoa.  )QQ Ic 
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UNIVERSITY  COLLEGE,  LONDON. 

GKOIOCV  ;in.i  MINKRAtXWY^Prof.  BONNEV.  D  Sc..  K  K  s 
Pres.C  S..  will  brgtn  the  following  Cvuncs  of  I^ectiuci  in  JANl'ARV 
iMj:— 

GEOI.Or.V  (General  Coane :  abool  60  Lectutc*) :  Tuoday^,  Wcdnci- 

d»y»,  "I'^i  1-  I.  ...  ,1!  udaiiuar*  n> 

(  A  n  I  1 1  I  I  1<  A I    r.ECTUK  KS  :  niiir*djiT«,  al  to(Janiuiry  isX 
MI<.:KO>cOP1C  PETKOLOOY:  ThurxUnM  iiUaouuy  >S>> 
F.CONOMIC  CBOLOCV  fabmt  il  Lectww):  TiiCidv*  at  n 

(January  ij). 

I  \I  KfM'kn   Fl  V.  <^rT^\r^T\-. 

LITHOGRAPHIC  ILLUSTRATIONS" 

Natural  HUiurv,  .Auu>tuiiKi,  &c   Arturaic  l>nkwinj>  ouule  from  Sprauciu 

r  br  th*  MkwweoM  «r  to  Bfal  sine.— W  fURKlSS,  8,  PfwdMiuoM 


HOME  TUITION.LONDON  ft  SUBURBS. 

— STl'nrN'l  S  \n  (  Uwio  IUmI  MatbcMlin  aitcn^ted  at  jheir  ow,i 


I  by  a  Wr.inglcr,  KR.S-t  Ml '*cry  na-ui  able  icrmk  Special 

atlrrittnn  10         -..ani  inipils — X-,  1.  PonTilr  t 'r*-^' <  ht.  Haninicr^iuilh. 

G.    CALVER    has    received  HIGHEST 

AWARD  for  ■'  K«'  tllerite  atjil  linciri<vrinenl>"  i:i  Rcflt.  re!c->..4<» 
exMbilcd  at  the  IntcnuUtonaJ  Kxmbition,  Loml-xn.  — iJcKnptivc  Caia- 
l»»u,  lvci>«  lE&npk. 

G.  CALVKR,  F.R.A.8.,  WidloH.  CiMliBifeid. 

"~  MINERALOGY  ANDOEOLOGy! 

Nfr  HI  NvON  s  1 .11(41  Anivaham:— 

V.,  ,  K,  I  I  I  I  V-TmMINATED  CRYSTALS  „f  /iRmN. 
-.4  ii  .  hr^l  ,  ^,  ,k  ItKRVIJS.   IIIOPI  ASK.   I  WAKOWllI 

WAUltWriK.  NA  I  IVK  Sll  VKR,  HIKI>milK,  V^k»  liKitiivsi 
RUl  m  S,  «  HAUti^lM  kllK.  aid  NAIIVK   C<lFn;K,  turn 
Kail  .  lol  lMlM'  IM  K  aiHi  CKFKN  AVENTURINB.  GROUPS 
...d  MN<it    iKAMALS  of  STIBNITE,  Javwi;  ••SHERRY" 
COLUt  RKI>  tOI  AZI-.S,  Siberia. 

A  Lafi*  Sari««  o.  MuCKS.  abo  MICROSCOPIC  SICTIOMSeribe 

LUtl  mt  Af^iemti0m        KamoMtt,  duMb.  aad  Hanncr  Strap*. 
PRtVATB  LB8S0NS  AND  EVENING  CLASSES. 
BLOWPIPE  CASES  AND  Ari  AKATl'S       CatakiMa  fraa. 
SAMUEL  HENSON, 

t77,  STRAN1>,  I.ONDON, 

Opp^'il'  Norfolk  Strrei. 


LANTlshN 


KHAOINGS. 
VIEWS. 


DISSOLVING 


THE  NEW  QUADKUPl.tCON. 

Niw  Scav.n.  t?f4  M\A  iE!!<.— Pfij  ular  Subjects  far  »M»  Saajton. 
The  Chai.n.  l  l  -'.i  !  -     11,-W..r  i»  tl^  ^  u.l.iri— The  River  'I  hain«— 
Dtwaibix:  11  ,.•  ■,1  ..-,.1  th-  K.».rUvi-    The  iMii-Iisli  l,..v.■-  — 

LondM9  P>>>ran<i  lli  »  Wxy  |j>c— I  ^iyjii  .ii-.d  (he  Nile  K»|>eflition— Nor- 
way— The  I.ifcl*».i- Ihe  ."•ignal  »(.•«— I  he  Moidt  «f  Lee— Poor  Pa'-. 
Tri*u«er* — Shail  '^xjii  the  Itlind^  &0 

Tha  larR.  .1  in  I  n  r,!  sr.-l  ,,f  !  ..i,irrn»  anil  Stidev  SdaiMifk  and 
Gcocnl,  on  H  :  ^,,|r  m  sin,     uniry  at  ihe  la>wext  Prices. 

K      M  \R- II  .         I,turr:i  \  „r   li.i   •^l-ct,   I    .T.  Sm.  f  C. 

NEW  MICROSCOPIC  SLIDES 

jrsT  ISSUED  BY 
EDWARD  WAKP,  249.  OxroRD  Stkect.  Manciiestkr. 
Brilfab  Myraa  iP  l>pd>  m  «f  Blcellaria  diiatoK  Opaque  (nr  I'.i 

%t  ••  ..  Ualvim  r>r  I'ulatiKtipe, 

PanMilcof  Fmii(Ni  IK  •^i  nu  11-.).  ill  It  .U.im 

PrJie  One  >h>lhiii;  caili,   r         tm  (or  14  Stamps  each. 
Mirr  4>.)iir  Sttiles  in  gr- >i  %aii.  i\  sent  <  ut  M  aelccliun. 
Naw  Serin  «f  Cn»i<4jnie<>  <  il>ir.  1 I  ii. action*  of  iba  Cai^raach, 


THE  "  HANSA," 

1',:  K^liriJ  siiivr  i-',ln  Haiiilmr.;,  i.  .nils  in<ii-]>riii|rlll  f^uftssiunal  Jxapet 
in  Ivermany  Jcdicaied  e*<  lusively  10  Manliu»c  I  ►bjcn*.  Kv*ay*,  L'riii<juc», 
Ra«iaw<,  Krporl<i,  AdvertiacmeBti.  Strict  aye  kept  upoii  the  develunmrni 
of  ICaritime  Air.iim  in  erery  re«peet.  Every  wcoimI  Sunday  one  Number  in 
4I  >  at  IrA>l  ;  fr'  .quenl  ^u;'",4<'""*'>'^  ami  drawiit;;^.  SubM^riiilion  a!  any  'imc  ; 
).r.  ,  .-.^  I.;  n'ur.'.-f «  .>f  t  ti*-  >  .  ar  liir -.i  .hr,!  vnl.vi  liurntty.  I*f  J^r  I  ^  f  -r  twcSve 
in.ituiis.  A(ivcrLi»enientA  ^J.  a  line  widely  ^fread  by  this  paper;  con^drrable 
abatement  for  1,  6,  11  auotba'  in«*«tiaa.  BtMiaaia  Ofica:  Aag.  Meyer  and 
Oieckmaim,  Hamhun;.  Allerwalt.  st.  Edited  by  W.  wmPmbmn,  M.R.. 
Hiiahtmt.  AleaaivJer   

O;)  the  ik1  of  ociy  .Munlh. 

fRNAL  OF  BOTANY, 

BRITISH  AND  FORF.IGN. 
Edited  by  ]\>t*s  RKiriRM.  F.  L.S  .  Ilnii^^ti  MaNciii;.. 
CoMTKNTt:— '  >rixiDal  Article*  by  leadinj    BotanisK. — K.Uiact*,  and 

Notice!  of  Books  and  M«aH>irt. — Articles  in  J  Ii     rniinlfal  Nt 

P^ocaediats  of  Societiet. 

Pricau.yL  Swhw  rtmtaii  far  Qua  Yaar.  payabia  i>  adyaaa^  taa. 
IrMidnat  WEST.  NEWM«:«.  R  Ca.'sa.  HatMo  Qatdaih  B.C' 


JOUl 


LIVING  SPECIMENS  FOR  THE  MICROSCOPE. 

COLD  MEUALawardedatthc  FiSIILRlES  tXHIHITION  10 
THOMAS  BOLTON,  sy.  NEWHALL  STRSET.  BIRMINCHAM. 

who  has  la^t  week  «ent  to  ht^  sul^vriberv  (^ara  tafuamaia.  with  i*ni«M(  xr.d 

de>cription.     He  liak  al>o  )>ent  out   Iruul.'»a,  F-.Uf>trt»^v  la*titilatu-.  !   t(  S  " 

pus  cryslallinus,  S|iongilU  lluviaiiUs  MelKCrta  niigcnv  Ura^hxKiiit  kopt,.. 
renis,  Stentor  po1yiaun>hus  CurdylopiMaa  tecawiia ;  aW  Mydia^  %anka. 
VorticclU.  CrayAsh.  and  otber  SpsdMM  Ik  (Uluiqr  mA  MaMiari)  Ikakci' 
cal  Ijiboraiory  want. 

Weekly  A  atf  H  wfll  ba  Bada  ia  tMa  place oT OlfMiMM  T.  B. it 

•.upplying. 

SpMdmsB  Tobe,  Out  BUUtBg,  pott 

ar  yMbirtMft>ir  mt.  (A 
ParHblio  of  AmwiiiKi^Tea  Pant.  m.  aarh. 


Ce  D.  AHRENS. 

PRISM  WORKER  AND  PRACTICAL  OPTICIAN, 

j6,  (JkKAT  KU.'^SKI.L  SIRFHT,  iXiNPoN,  W.C 

SPEC/A/.  XOTICF—S.c  tht  AVf.-  /U.i'ti,",^  Pnim. 

Can  be  <i*ed  over  any  K  ^  It  !■  yejiiete-  Strongly  rTvOf  iivri  •  »"1  (n»  I  Aatna 
Work;  will  take  ia  any  Objeii  AUo  *ee  ihc  New  Kr«ti  ii'i  M^racnfia. 
Aay  Objact-Gfawa  and  anv  Kycpiccr  can  be  used  with  it  It  i>  (In  uotf  way 
of  aaHM  tilC  Otljecu  in  their  right  >hapc  and  loiin.  Maker  of  iS*  I  aiaaH 
Nioal  Aina  in  axisiencc  far  the  Late  W .  Spo4  ii*wno.je ,  F.m|  ,  P  R.S ,  Ac  > 
&(k,aildfiir  Piaiik  Crisft.  Esq.,  LL.B.,  B  A.,  Ac  .  Krc 


T  1-  M'F 


SCI£MC&  AND  ART  DEPARTMENT 

50  PER  CENT.  GRANT  FOR  TIIK  M'RCHASE  OP  «TANTiaRO 
COI.Ul.CIIONS  AND  AIM'XK  VMS  H>K  ITUCHINO  t.HM  .HJV 
AND  MINEKAIOiiV      N 1  w  |[>is  a  )  1-OkMS  on  ohtcb  tte 

to  be  11.  1,  ;i      '  V 


THOMAS  J.  DOWNING. 

3I.WHISKIN  STRKKT,  I.oN  I).  iS,  F  C.  (oret  Qaarier  o«  •  C*ot«j) 


SILVER    MEDAL  AWARDED 

To  JAMK.S  R.  (iKr.C.ORY  for 
EDUCATIONAL  COl  LFC  rioNS  OF  GEOLOGY  AND 

MI.NKKAUxiV 
By  the  Inienational  Hralth  .iiid  Fducailon  Exhibitiao,  tU^. 
Medals  also  Awarded  in  iI!6j,  i»>7.        and  tS«j  in  teiMi-<«,  Pvia,  Sydney, 


CBOLOGICAL  AND  MINBRALOGICAL  COLLBCTIOIfS 

Par  MmeaoM,  Collegr*,  Scb  xils,  L*c«ur*«,  Sitidania,  Ac 

CrtalugMIMd  UMsoaapplicaiicn  to  — 

JAMES  R.  GREGORY. 
Geologist  and  Minkkaloc.!-- r. 

88,  Charlottb  Street,  Fitzroy  SguARC»  \V. 

EttaMiebad  iSjt. 
INTERNATIONAL  HEALTH  EXHIBITION. 

DIVISION-I  UrCAllON. 

A  PRIZE  MEDAL  AWARDED  TO 
THOMAS  D.  RUSSBLL. 

Tt,  NEWGATE  STREET.  LONDON,  B.C 
For  Ocpiegieal  CeUcetfoDB  for  8d«aec  TrarMnit. 

PATKhSON  &  COOPER. 
76,  UTTI.L  HklTAl.V,  U).NUON,  t-C. 
Eleetrie  Light  aad  Power  sad  TcltpkoM  Eagteccn. 

New  Ehctfie  Lisbt  Catale(«Mh  |wal  tm  u 

PATBRSON  R  COOPER  beg  in  (f»«  auliee  Am  ifccy  hai*  dnixMrf  « 
Iba  nOlaiaphieal,  EdutMiaaaL  and  EayMiMMl  Vbn  iS  ik«r  BoaaaBaa 
MeMirjr«dT' MAVPIEL^ 


The  CHEMISTRY  of  the  SECONDARY 

■ATTERti-Sof  PLANT*:  and  FAURE.  By  J  H.  OLAOVrCMPE. 
PkD..  F  R  S..  and  ALFRED  TRIBE.  r.Iasi.C.  Unwag  OM  t^hr 
nlMrvatOtrfwicbCaBtge.  Crowatvo.  u.t4. 

KACWtUAir  A 
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SCIENTIFIC  SCHOOL  BOOKS 

PUBLISHED  BY  MESSRS.  LONGMANS,  GREEN,  &  CO. 
TEXT-BOOKS  OF  SCIENOE,  MECHANICAL  AND  PHYSICAL, 

rOR  THE  USB  or  STVOENTS  IK  PI7BUC  AWD  SCIKKCB  SCHOOLS. 
Fully  XUllttrMcd  with  Woodcuts 
ABXEY'S  pliOTOC.RArHY.    y,U.  MAXWELL'S  THEORY  of  HF-AT.  y.U. 

ANDERSON'S  STRLNGTH  of  M A i  ERIALS.  MERRI FI KLD'S TECH  MCAL  ARITH MI  I  IC.  Price 

ARMSTRONG'S  ORGANIC  CHEMISTRY.  ,„rft'"^J'^  vn'pr  v  v  ir  r  m  r- \t .    ,  w  v  , 

BXLl'S  \STK(iNOMY    6j  MILLERS  IaNORGAMV  CHEMi'i  I  K^.  y 

HARRY  S  RAILWAY  APPLIANCES.   Jx.  6rf.  PREECE  and  SIVEWRIGHT'S  TELEGRAPHY,  p. 

BAUERMAN'S  SYSTEMATIC  MIKERALOGY.  6*.  |  ^S5^?rROiSo?^\rf?*^  ROCKS,  or  TEXT-BOOK 

BAUERMAN'S  DESCRIPTIVr  MINFRM-OCY.  Cj.    SHELLEY'S  WORKSHOP  AFI'LIANCES.    4».  6-/ 
BLOXAM  &  HUNTINGTON'S  METALS.    Sj.  THOME'S  STRUCTURAL  and  PHYSIOLOGICAL 

GLAZEBROOK'5  PHYSICAL  OPTICS,  df.  boiany  6. 

GLAZEBROOK'S  PRACTICAL  PHYSH  S    6.  1"?!!^'^-"-'  ^f^'^^^^^  ANAI.VSfS    4^  6,/ 

is,»ri,  r,.,dy.       THOKI'I.  aiui  Ml  IK'S  OUAt.ITATIVE  ANALYSIS. 

Prio;  ' 

TILDEN'S  CHEMICAL  PHILOSOPHY,  3*.  (id.  With 

An«wfert  to  Problem*,  41,  6  i 

UNWIN'S  MACHINE  DESIGN.  6j. 
WATSON'S  PLANEaad  SOLID  GEOMETRY,  jr.  6^. 


GORE'S  ELECTRO-METALLURGY.  «r. 
GRIFFIN'S  ALGEBRA   and  TRIGONOMETRY. 

Met  V-  W  — NoTU,  II.  id 
JENKINS    ELECTRICITY   and  MAGNETISM. 


A  SHORT  TEXT-BOOK  of  INORGANIC  CHEMISTRY.    By  Dr. 

HKKMAXN  KOLBE,  Professor  of  Chcmislry  in  ihc  University  nf  Leipzig.  TnUttiated  ami  Eililed  from  tlie  .Second 
Gcnn.in  I'diiion  by  T.  S.  MUMPIlXJt,  I'h.n.,  B.Sc.  (Lond.),  ProfcsNor  of  Chemiatrj  and  Physics  in  the  I'niv.nsiiy 
College  of  Wall-*,  Alxryitwi'li.    ^Vilh  a  C"'<»Ii:iurcd  Table  of  Spctira  and  66  tl!n>^tra!ions  engiavcd  on  Wood.    Crown  8vo, 

GANoVs  ELEMENTARY  TREATISE  on  PI  1 YSTCS,  Experimental 

and  Applied,  for  the  U<ie  of  Colleges  and  Schoob.  Transbted  and  Edited  by  K.  ATKINSON,  Ph.l>..  F.C.S.,  Fr  fct^^or 
of  Lxpcrimcntal  Science,  Stvff  College,  Saitdbttnt.    Ekventh  Ediii«ll»  nvl<ed  Mid  en)Ml«d;  «ilh  5  Coloared  PlaICk  ami 

898  Woodcuts.    laiTjeCrown  8vo.  i^r. 

GANOT'S  NATURAL  PHILOSOPHY  for  GEN  ERAL  READERS  and 

VOUNG  I'ER.SONS.  TiantUted  and  I.diicd  by  E.  .MKINSON,  I  li  I '  ,  F.C.S.,  Professor  of  Kxpcrimeiital  Science, 
Sufl*  CoUrgc,  Sandhnn*.    Fifth  Edition ;  Mith  2  Coloured  Plates  and  493  Woodcut-^.    Crown  8vo.    7/.  (>d. 

PRINCIPLES  of  MECHANICS.   By  T.  M.  Goodbve,  M.A.,  Prof«iK8or 

of  Mechanics  at  tlic  K.  yal  School  of  Hiocf.  New  Ediikw^  RWiUten  aod  cnbigcd ;  with  253  Diignina and  Figarcv CM|{raT«d 

on  Wood.    Crown  8vo.  d*. 

The  ELEMENTS  of  MECHANISM.   By  T.  M.  Goodbvb,  M.A.,  New 

I'difinn,  ret^ritten  and  enlarge<I ;  with  343  Woedcuts.    Crown  8vo.  6j. 

PRACTICAL  MECHANICS,  an  Elementaiy  Introduction  to  tlieir 

Stndy,  lllmtrated  by  nonnerous  £xam|-le«.    By  Ibe  Rev.  J.  F.  TWtSDEN,  M.A.,  ProfwiOr  of  Mathmaliei,  StalFC'-llcse, 

Si^-df'urst.    Eighth  rditi<  n.    Cri  wn  8vo.    iQf.  61/. 

FIRST  LESSONS  in  THEORETICAL  MECHANICS.    By  the  Rev. 

J.  F.  TWISDKN,  M.A.,  Ptafaiflf  oF  Malhcaatka.  StaffColkxe,  Saadhimf.  Tbifd  Edhion,  fcviaed  ;  with  154  DiaKraio*. 

Crown  8vo.    8/.  6</. 

LESSONS  in  ELEMENTARY  MECHANICS,  introducloiy  totlieSludy 

lit  I'hy-A.il  ^lUi.ir.    rifsij;ntrl  iV.f  tlii'  U»e  of  .Schools,  and  of  Candi<l.ite5  for  ihc  I>on<lon  .Malricul.ttion,  and  oilier  Kxamina- 
 tions  ;  with  nunicruus  Exatnpies  and  124  Woodcut?..    By  P.  MAONI  S,  II. Sc.,  B.A.    Tenth  Edition.    Fcap.  8v<>.   31.  61/. 

WTNTER*S  GEOMETRICAL  DRAWING.    Part  I.,  including  Pnic- 

ticrti  I'laiic  <  ii-tiireti-)',  the  Cotntiucliori  tif  Scale>^.  the  U-e  nf  tlic  .Sect,  r,  'iic  M:u.|U  is  .Se.ilo-,  r.ii'i  the  ProTii.  tMi ,  f  cvrrith 
tdiiioti,  corrcctKl  ;i.i>d  enlarged.  L  roA  n  .'iv  i.  y.  (>d.  Pari  1 1,  i  lie  I'ravtical  Cjcoaictry  of  I'Uncs  aiiil  iiohd's.  V\  ith  iicirly 
300  Excrd&es.    New  Edition,  revi  nl  u,.'.  i nla-j^i-d.    Cmuu  Svo.    6.1.  6/. 

A  TEXT-BOOK  on  PRACTICAL  SOLID  or  DESCRIPTIVE  GEO- 

METRV.  By  DAVID  ALLAN  LOM ,  W  lutuorth  SchoKir  ;  Lecturer  on  Engineering  in  .Ml.m  i.kii  -  Institution,  Cil.isjjow. 
In  I  wo  I'.itts.     I'MtT  I.  Ci.)*!)  .Svo.     zr.     I'aki  II    I  1  iwrs  Svo.  Jr. 

NESBIT  S  TREATISE  on  PRACTICAL  MENSURATION ;  Auguieiited 

to  a  Caacbe  Trattte  on  Lmfliiic,  a  Baflder**  DbtiooMrjr  of  the  Tenm  med  in  Arditedne,  and  Quoiioiia  far  Exanmia' 
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THE  EARTHQUAKES  IN  SPAIN 

EVEN  the  most  conservative  bdiever  in  the  sta.b)liiy 
of  Mother  Earth  must  by  tbls  time  have  had  his 
feith  5orcIy  sli.ikcn.    Year  after  year,  and  month  after 
month,  we  receis  c  tidings  of  more  or  less  serious  shakings, 
var)-ing  from  slight  movements,  such  as  merely  set  bells 
ringing  and  disturb  the  crockery  on  kitchen-shelves,  to 
such  shocks  as  convulse  wide  districts  and  bring  with 
tbem  disaster  to  life  and  limb  as  well  as  destruction  to 
property.   As  if  these  tangible  proofs  of  insecurity  were 
not  enough,  we  have  learnt  further  that  what  we  have 
been  in  the  habit  of  dignifying  with  the  name  of  the 
"solid"  earth  is  really  in  a  state  of  perpetual  tremor. 
The  thud  of  falling  rain-drops,  tfie  patter  of  birds*  ffeet, 
the  tread  of  cattle,  the  gambols  of  children,  so  atTect  the 
ground  00  which  we  walk  that  the  vibrations  which  they 
cause  h)  h  am  be  made  clearly  audiblehy  the  microphone 
ind  visible  by  the  j;;.ilvaii<)nietcr.    The  position  of  the  sun 
ia  the  sky,  the  rise  and  foil  of  the  tides,  the  thermo- 
uutrical  ainid  barometrical  oaefllatlons  of  the  atmosphere, 

produce  in  the  outer  part-^  of  the  earth  corresponding' 
pulsationsi  which,  though  not  always  certainly  referable 
ID  their  originating  wnrae,  ate  perfiMtly  reoogidsable^  and 
can  be  registered  by  sufficiently  delicate  instniment?;.  So 
that,  instead  of  being  on  the  whole  a  motionless,  inert 
ann,  die  land  is,  in  Ha  way,  almost  as  restlen  as  die 
sea. 

Fortunately,  we  are  not  sensible  of  these  daily  and  hourly 
vibiatioiiRk  It  is  only  from  time  to  time^  hy  the  news  of 
earthquake-shocks  from  different  quarters  nf  rhe  s^vha, 
that  our  attention  is  vividly  drawn  to  the  .subjei  1,  and  we 
uemade  to  realise  how  little  right  we  have  to  count  on 
the  continued  stability  of  our  own  district.  The  daily 
tidings  from  the  south  of  Spain,  coming  after  so  many 
recent  chronicles  of  earthquake  disaster  in  Europe,  can- 
not but  recall  our  thoughts  to  this  subject.  When  the 
peace  and  goodwill  of  Christmas-tide  were  once  more 
brightening  the  close  of  the  year  all  over  Christendom, 
the  inhabitants  of  a  wide  tract  of  Andalusia  were  sud- 
denly thrown  into  conMemation  by  a  succession  of  power- 
ful earthquakes.  The  district  most  severely  visited  lies 
in  the  province  of  Cran.id.ii  and  Malaga,  and  forms  a 
parallelogram  measurii\g  about  70  miles  from  east  to 
west  and  about  35  from  north  to  south.  The  eastern 
pan  of  the  affected  district  passes  into  the  great  range  of 
die  Sierra  Nevada,  of  which  the  highest  peaks  rise 
between  11,000  and  i2,oofj  feet  above  the  sea.  West- 
wards, this  range  throws  off  some  minor  sjmrs,  particu- 
larly die  Sierras  Tejada  and  Alhama,  which  curve  round 

towards  the  north-west.  The  chief  mass  of  the  Sierras 
consists  of  crj'stallinc  schists  stretching  cast  and  west, 
asid  flanked  with  Tertiary  stmta,  from  beneath  which 

various  Jurassic  and  other  Serondary  rocks  cmer.jc. 
The  area  of  maximum  destruction  appears  to  be  among 
the  Western  Sierras,  and  on  the  ground  to  the  south  and 
mirth  uf  them. 

The  greatest  amount  of  damage  has  been  done  at 
AUiania,  whldi  is  almost  entirely  ruined.    This  little 
town  stands  nearly  on  the  junction  of  the  Tertiary  rocks 
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'widk  the  schists  that  rise  into  die  more  ragged  ground  of 

the  moiintains.  k  little  to  the  south-east  Abunucla?  has 
also  suffered  severely.  From  that  central  area  tlie  shocks 
seem  to  have  lessened  outwards,  but  to  have  been  felt 
most  alonj^  the  northern  and  southern  flanks  of  the 
ijierras.  According  to  one  account  the  shocks  have  indi- 
cated earth-waves  from  south  to  north,  with  return  move- 
ments in  the  contrary  direction.  Not  improbably  the 
actual  focus  of  disturbance  lies  along  the  axis  of  the 
Sierras  Alkama  and  Tejada.  But  the  shocks  have  been 
felt  over  a  much  wider  area.  They  have  extended  along 
the  line  of  the  mountains  at  least  as  far  as  Gibraltar  In 
the  west,  though  they  are  not  recorded  as  having  been 
marked  in  an  easterly  direction.  Northwards,  the  towns 
and  villages  lying  nearest  to  the  centre  of  commotion 
have  suffered  most — Antcquera,  Loja,  Granada.  But  far 
beyond  these  districts,  terror  was  occasioned  to  the  people 
of  Cordova,  Cadii,  and  Seville,  and  the  first  shock  was 
felt  even  at  Madrid.  No  sea-wa\  e  has  been  chronicled 
as  having  affected  any  part  of  the  coast,  whence  we  may 
reasonably  conclude  diat  the  earthquakes  have  not 
originated  imdcr  the  sea. 

The  Spanish  peninsula  has  long  had  an  evil  reputation 
for  the  frequency,  destractiveness,  and  long  continuance 
of  its  earthquakes.  In  the  present  case  the  shocks  are 
said  to  have  begun  three  days  before  Christmas ;  but  the 
first  destrucdve  wave  arose  on  Oiristmas  day.  Since 
that  date  there  has  been  an  almost  daily  continuance  of 
shocks  of  varying  intensity.  Such  was  also  the  case  in 
the  summer  of  1W3  along  die  great  range  of  Sierras  from 
Malaga  to  .Micante,  and  still  earlier,  in  1849,  the  same 
district  continued  to  vibrate  for  several  months. 

Unfortimatdy,  no  aocorate  rasters  have  been  kept  of 

these  earth-trcmor<;.  Observations  on  earthquake  pheno- 
mena made  after  the  event,  though  useful  so  far,  are  now 
recognised  as  altogether  insufficient  to  enable  us  to  solve 
the  problems  presented  by  this  interesting,  but  ditTicult, 
branch  of  geological  physics.  The  csublihluiieDt  uf  sclf- 
n^stering  apparatus,  which  was  temporarily  assisted 
many  years  ago  by  the  British  Association  in  the  case  of 
the  simple  instruments  set  up  at  Comrie  in  Perthshire, 
and  which,  more  perfectly  developed  in  Italy,  has  recently 
been  so  well  inaugurated  in  Japan  by  Profs.  Milne  and 
Ewing,  is  the  only  satisfactory  method  of  accumulating 
the  necessary  data.  Until  facts  thus  chronicled  have 
been  patiendy  gathered  for  some  years  in  regions  widely 
separated  from  each  other,  alike  in  distance  and  in  geo- 
logical structure,  seismology  must  be  content  to  remain 
very  much  at  a  stand.  Of  course,  speculation  will  be  as 
rife  as  ever,  but  cautious  men  of  science  will  probably 
withhold  their  judgnienE  until  they  arc  in  possession  of 
data  of  a  kind  that  has  not  yet  been  systematically 
observed  and  registered. 

R'.it  even  before  these  data  arc  gathered  for  the 
region  of  Andalusia,  we  can  hardly  doubt  that  funda- 
mentally the  shocks  so  often  felt  there  arise  from  the 
priiccss  of  mountain  making.  The  vibrations  are  propa- 
gated along  the  Sierras,  and  arc  felt  with  most  violence 
near  their  fiaaks.  They  are  probably  in  some  way  con- 
nected with  the  movements  of  the  terrcstri.d  rrast  thnt 
first  started  and  have  successively  upraised  the  loP" 
parallel  tine*  of  moaatainoua  ridge  that  diversify 
soi&ce  of  the  Spanish  tableUmd.  Among  tbe  qi 
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and  at  considernbic  Icnj^th,  in  two  papers  tcad  before 
the  Royal  Society  in  1796  and  1798.  He  hud  down  the 
fiuMlamental  formula  by  which  the  length  of  the  arm  of 
the  righting  or  upsetting  couple  may  be  determined  for 
any  angle  of  indtnation  of  a  ship ;  and  he  shoiwed  how  the 
Mveral  terms  contained  in  it  may  be  calculated.  Two  of 
these  terau,  viz.  the  volumes  of  the  wedges  of  immersion 
and  etnerrion,  and  tlie  positions  of  theircentres  of  gravity, 
;n\!jlv'cd  very  lengthy  anil  roniplic;itc(l  t.ilculalioiis. 
The  tediousness  and  complexity  of  subilily  investigatioos 
have  been  chiefly  caused  by  the  difficulties  connected 

with  finding  by  actual  mca<urciiicnt  and  calculation  the 
solid  contents  of  these  wedges  and  the  positions  of  their 
centre  of  xravity. 

L';'  I'i^'.  1  reprpscnt  the  traiHver^f"  section  of  a  ship,  of 
which  w  I.  js  the  line  in  which  the  plane  of  dotation,  when 
the  ship  is  upright,  is  cut  by  the  plane  aS  the  paper ;  the 
centre  of  frravity  of  the  whole  ship  being  at        Let  B  j 
similarly  represent  the  centre  of  gravity  of  the  volume  of  | 
the  ship's  displacemeni,  or  centre  of  buoyancy,  as  it  is  | 
■cernmontv  railed.    Now.  suppose  tlui-  ship  to  be  inclincJ 
a  few  degrees  by  some  external  force  that  acts  liori«ontaliy, 
and  therefn{«  does  not  alter  the  displacement ;  and  let 


Fic  t. 


«  1  rcj  rescnt  the  new  water-line.  The  c  iTei  '  of  the  in- 
clination has  obviously  been  to  lift  out  of  the  water  a 
wedge-shaped  ho&f,  of  which  wsw*  is  the  section,  and 
to  su!  nK-r^r  on  the  c'|iposit<-  side  of  the  ship  another 
Mncwhat  similar  wedge-shaped  body,  of  which  the  sec- 
tion is  L  s  l'.  These  wedges  are  known  as  the  wedges  of 

imnier-hi;i  and  r  niersion  rcspcctix : '\ .  Thr  v  arc  cnch 
ixranded  on  the  outside  by  the  outside  form  of  the  ship, 
and  win  theiefote  usually  differ  in  external  form  ;  but  they 
mil'*:  be  preci'iph'  eqtial  in  \  olunic.nr  otherwise  the  whole 
displacement  of  the  ship  could  not  remain  unaltered. 
The  inclination  of  the  ship  tiirough  the  angle  wsW 

has  changed  the  position  of  the  cenirp  f>f  bnoyanry  i;  tn 
if :  and  r.  Z  is  the  length  of  the  pciptiiUicuIar  let  fall 
from  G,  the  centre  of  gravity,  upon  the  vertical  11'  M, 
throuj^'h  I;'.  <;  z  is  the  arm  of  the  couple  at  the  ends  ol 
wbicii  tlic  ^^dght  of  the  ship  and  the  upward  pressure  of 
the  water  af  t  ;  and  it  is  commonly  called  the  righting 
arm.  Atwood's  fundamental  formula  for  determining  the 
length  of  the  righting  arm  is — 

C2 *  V  X  AA'/V BG  sin ^, 

Ix-ing  the  \olutnc  of  either  of  the  wedges  ws  W,  r 's  I  ; 
4  A'  the  distance,  measured  parallel  to  W  l,  between  £  and  | 


the  centres  of  gravity  of  tlicsc  wedges  ;  v  the  volume 
of  the  ship's  displacemeiu  ,  and  6  the  angle  of  inclination 
w  s  w'. 

It  is  obvious  that  the  labour  of  calculating  the  volumes 
and  positions  of  centres  of  gravity  of  »uch  irregularly 
shaped  bodies  as  the  wedges  of  immersion  and  emersion 
must  be  very  great  The  lalxiur  and  diffictihy  are  fur- 
ther increased  by  the  necessity  of  dravm^  iheinch'ned 
water  lines,  such  as  w' l.',  in  positions  whu  h  give  equ.il 
volumes  for  these  wedges.  The  point  s,  where  the  inclined 
water-line  intersects  the  upright  water-line,  tiins  requires 
to  be  determined  sejiarately  for  each  an^Ic  of  inclination- 
Atwood's  manner  of  approximating  to  the  volumes  and 
moments  of  these  wedges  was  simplified  by  Mr.  S.  Read. 
The  method  which  has  roinrronly  been  adopted  in 
recent  years  is,  however,  one  brought  forward  at  the 
Institution  of  Naval  Architects,  by  Mr.  F.  K.  Barnes,  in 
iS6j. 

The  old  systems  of  stability  calculation,  even  as  modi- 
tied  by  Mr.  Barnes,  were  so  excessively  laborious  and 

roniplcx,  that  very  few  attcmpr^  were  e\  er  made  to  apply 
them  to  ships,  1  he  initial  stitiness,  as  determined  by 
the  metacentric  height,  was  practically  the  only  clement 
of  stability  that  was  invc5tigated.  It  appears  that,  prior 
to  1867,  no  calculations  were  made  which  showed  how 
the  stalMltty  of  a  ship  became  affected  by  incUnmg  ber 
tilt  the  water-line  came  up  over  the  deck,  or  at  what 
.M.v'le  the  »ubi!ity  vanished.  This  was  done  for  the  first 
time  It  the  Admirahy  in  1867  by  Mr.  William  John, 
under  the  direction  of  the  author  of  the  present  work. 
Tlie  icsukb  of  these  investigations  were  pubUshed  by 
Sir  E.  J.  Reed  in  an  interesting  and  instructive  paper 
upon  "  The  .Stability  of  Monitors  under  Canvas,"  read 
before  the  Institution  of  Naval  Architects  in  1868.  Curves 
are  appended  to  this  f^pet  which  show  how  the  nt:!uin>; 
moments  vary  at  succesaive  angk»  of  inclination,  and  the 
point  at  which  they  vanish.  This  paper  proved  conchi- 
siveiy  how  great  are  the  dangers  that  h.ive  to  be 
guarded  against  in  ships  of  low  freeboard  and  with 
high  centres  of  gravity. 

The  extended  ajjplir  aiion  of  -t  ilii'it;.  r  xlculations  to 
cases  involving  greater  irregularities  in  the  volumes  of 
the  wedges  of  immervion  and  emersion  than  are  con* 
templated  b\  Atwood — such,  for  in^tanrc.  as  are  caused 
by  deck  edges  becoming  immersed,  or  portions  of  deck 
erections  becominfr  induded  in  the  volumes  of  the  im- 
mersed wedges  - '  trated  a  demand  for  still  more  sv^te- 
matic  and  simple  modes  of  cakulalion.  This  was 
supplied  by  Messrs.  White  and  John  in  a  paper  read 
bfforc  the  Institution  of  Na\-a!  Architcr-?  in  1^71. 

Down  to  the  time  oi  the  Daphne  disaster,  winch  oc- 
curred in  July,  1883,  subility  calculations  made  no  further 
progress  of  importance  in  this  rntintry.  At  the  Ad- 
miralty, and  in  some  of  our  nicitaniiie  shipyards,  the 
processes  above  described  were  gone  thrau|^  in  cases 
where  full  knowledge  of  a  ship'-  stability  was  considered 
requibitc.  Such  calculations  often  look  about  a  month  to 
complete  ;  and  the  results  obtained  were  usually  limited 
to  a  knoNvlrdi:,fc  of  how  a  ship's  righting  moment  varied 
with  aiii^le  ot  me  imation  at  one  or  more  chosen  draughts 
of  water.  Even  this  was  not  considered  essential  when 
vcrv  li-ht  draughts  of  water  were  being  dealt  with. 

1  he  evidence  given  at  the  Daphm  inquiry,  a*^-'" 
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Tjwr:  .V  :>>c  i"«'>><>mmcnt  Commissioner,  Sir  E.  J.  Reed, 
.i  T.-Mvi  *rrrni  »%n  to  imiKrrfcctions  in  this  department 
«  s\  ;»S.:..\i  n);  practice,  and  furnished  a  powerful  stimu- 
t<»  Trr»e»<\l  mquini'.  N'aUiable  results  were  spccd- 
?Ar:iK\x«;ng  m  the  shape  of  more  complete  and  gene- 
ra eiq>«s:H>n*  of  the  theor>-  of  stability  than  had  previously 
Set"  j-xm  :  and  in  a  j;real  simplification,  which  at  the 
Sir?*  r.ne  included  an  extension,  of  the  system  of  calcu- 
li:-.la.  One  of  the  most  useful  portions  of  the  present 
••.vk  3  that  which  describes  the  improvements  thus  made 
\-  tbe  tbeor\-  and  practice  of  the  subject. 

The  rtKxlem  improvement  of  the  theory  is  shown  by  Sir 
E.  I.  Reed  to  be  in  the  direction  of  considering  the  varia- 
r..ia  of  stab.l:ty  with  draught  of  water,  and  the  amount  of 
sC»b-J::T  a  ship  will  possess  at  light  draughts.  The  Daphm 
sh^>»^  that  the  danger  of  instability  which  is  some- 
t-Tses  to  be  found  associated  with  light  draught  of  water  was 
fcrx^senih-  lost  sight  of  because  of  a  prevailing  belief  that, 
so  ionj^  as  a  xxssel  has  a  high  side  out  of  water,  and  any 
r-.i:^  stillness,  she  will  have  a  large  range  of  stability. 
This  po.nt  is  clearly  and  fully  dealt  with  by  Sir  E.  J.  Reed 
7Z.  h:s  present  work  ;  and  he  states  a  general  proposition 
vh:ch  aoderlies  it,  and  which  was  tirst  enunciated  by 
I  rot  Elgar  in  the  Timts  of  September  i,  1883.  It  is 
ihat,  if  any  homogeneous  body  which  is  symmetrical 
aboQttlie  three  principal  axes  at  its  centre  of  gravity  be  of 
sodi  density-  as  to  float  in  equilibrium  with  its  lowest  point 
at  a  depth  X  below  the  water,  then  if  the  density  be  altered 
so  as  to  make  it  float  with  its  highest  point  at  a  height 
X  above  the  water,  the  righting  moments  will  be  the  same 
c  boch  cases  at  equal  angles  of  inclination,  and,  conse- 
qacnUy,  the  range  of  stability  and  complete  curves  of 
righi^  mocnenti  will  be  the  same.  Sir  E.  J.  Reed  also 
TO  copious  extracts  and  diagrams  from  a  paper  read 
by  Prot  Elgar  before  the  Royal  Society  in  March  last, 
c  which  the  variation  of  righting  moment  with  draught 
of  water  ts  shown  not  only  for  symmetrical  bodies,  but 
aiso  for  floating  bodies  of  irregular  form  and  for  an  actual 
t^p.  These  investigations  indicate  that  the  effect  of 
Lf  htness  of  draught  upon  stability  may  be  as  prejudicial! 
or  erca  more  so,  than  that  due  to  low  freeboard. 

S:r  Ejdward  Reed  deals  very  fully  w  ith  the  recent  practi. 
cal  derelopcoents  of  the  subject,  and  with  the  improved 
n-sceas  of  cakalation  that  have  been  demised.  These  have 
for  tber  primary  object  the  direct  construction  of  curves 
ifciywir^  the  variation  of  righting  arm  with  draught  of 
wuer  at  fiied  an^.es  of  inclination.  The  wedges  of  ira- 
aereoa  and  emersion  are  no  longer  dealt  with  in 
•j»  «ab.l:TT  calculations.  Atwood  s  formula  involving 
tbe  toljmes  and  moments  of  the  wedges  of  immer- 
Boa  and  emersion  is  discarded,  and  the  following  one 
IS  employed  see  Fig.  1)  <;z  =  BR  -  bg  sin  6.  R  R  is 
<  nriyitfrd  by  calculating  the  under-water  volume  at  the 
iix  riiird  water-line  W  l',  and  its  statical  moment.  These 
cilmlaHoos  can  be  made  very  quickly  and  easily  with  the 
iM  «f  Aasler's  mechanical  mtegrator  :  and  the  complica- 
by  dealing  with  the  two  separate  wedges, 
tJieir  volumes,  may  thus  be  avoided.  Sir 
Seed  describes  the  methods  put  forward  by  Mr. 
W.  Dcaajr — who  appears  to  have  been  the  first  to 
this  important  step— Mr.  Macfarlane  Gray,  Mr. 


itisi 


■  that  while  iu%-al  architects  in  this  countrj- 


were  thus  working  out  for  themselves  those  extensions  of 
the  difficult  problem  of  stability  which  modem  require- 
ments have  demanded  with  continuou>ly  increasing  force, 
the  French  appear  to  have  been  lonj^  in  possession  of  a 
complete  and  admirable  system.    So  long  ago  as  1863 
M.  G.  hargnies  was  making  calculations  of  stability  at 
Marseilles  for  numerous  angles  of  inclmation,  and  for  four 
or  five  draughts  of  water;  and  in  1864  M.  Reech  put 
forward  a  most  ingenious  and  perfect  method  for  bringing 
all  the  probable  stability  conditions  of  a  ship  into  full  view 
and  under  calculation.    The  advantages  of  this  method 
were  so  striking  that  it  was  not  long  in  becoming  practi- 
cally adopted  in  France,  and,  in  1870,  M.  Risbcc  prepared 
a  paper  upon  it,  together  with  a  calculation  fonn  for  facili- 
tating its  application.  Sir  Edward  Reed  gives  a  concise  and 
clear  exposition  of  the  systems  of  MM.  Dargnies,  Rccch. 
and  Risbcc,  together  with  an  example  of  M  Rt&bec's 
calculation  form.    The  investigations  of  .MM  Ferranty 
and  Daymard  are  also  described  in  detail.  The  latter  arc 
probably  better  known  in  this  country  than  any  of  the 
others  referred  to,  in  consequence  of  a  paper  which  M. 
Daymard  read  upon  the  subject  before  the  Institution  of 
Naval  Architects  in  April  last. 

There  is  much  in  this  large  and  important  work  ii» 
which  it  is  hardly  possible  to  refer,  still  less  attempt  an 
adequate  discussion  of,  within  the  limits  of  a  short  review. 
We  shall  return  to  the  subject  in  a  future  number.  In 
the  meantime,  all  who  are  interested  in  this  branch  of 
science,  and  its  bearing  upon  the  construction  and  safe 
treatment  of  ships,  will  do  well  to  refer  to  the  book  itself 
for  full  and  precise  infonnation  upon  the  various  aspects 
of  the  theor)-  of  stability  and  its  practical  applications. 
Fundamental  principles  are  clearly  descril*ed  and  illus- 
trated, and  may  be  readily  understood  by  persons  posseta- 
ing  an  clcmentar>-  knowledge  of  mathematics.  On  the 
other  hand,  the  elegant  and  extensive  investigations  of 
Dupin,  Leclcrt,  Guyou,  Moselcy,  Woolley,  and  others 
furnish  profitable  subjects  of  study  for  the  most  advanced 
of  mathematicians. 

( To  be  continued.) 


OUR  BOOK  SHELF 

Natural  History  Sketches  among  the  Carnivara,  Wild 
and  Domesticated ;  with  Obserx-ations  on  their  Habits 
and  Menial  Faculties.  By  Arthur  Nicols,  F.G.S.,  Jkc. 
(London:  L.  Upcott  Gill,  1885.) 

This  little  volume  of  some  250  pages  is  full  of  interest  : 
treating  somewhat  of  lions  and  tigers,  it  has  a  pleasant  por- 
tion of  a  chapter  about  cats,  but  the  bulk  of  the  volume  is 
devoted  to  man's  faithful  friend,  the  dog.  Of  the  several 
excellent  illustrations  we  would  especially  mention  the 
life-like  one  of  a  lioness  watching  its  prey,  from  a  drawing; 
by  Mr.  J.  T.  Nettleship,  which  is  ver)-  full  of  vigour  and 
muscular  force,  one  of  the  black-maned  African  lion,  b\ 
Mr.  C.  E.  Brittain,  and  one  of  Chang,  Mr.  Ci.  B.  Du 
Maurier's  Grand  St.  Bernard,  by  Mr.  T.  \V.  Wood.  As 
one  of  the  interesting  subjects  touched  on  by  Mr.  Nicol*. 
we  may  allude  to  that  treating  of  the  sense  of  smell  in 
dogs.  He  alludes  to  this  in  connection  with  the  habit 
possessed  by  some  dogs  of  rolling  in  decaying  animal,  or 
even  vegetable,  substances.  On  one  occasion  Mr.  NicoU 
noticed  his  retriever  vigorously  anointing  himself  by 
rolling  about  in  a  clump  of  living  fungi  which  emitted  a 

Earticularly  evil  smell.  Tliis  is  thought  tu  bean  inherited 
abit,  or,  as  Mr.  H.  DaUiel  writes,  "  Taste  and  smcU  bein^ 
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dosely  allied  senses,  this  rolling  causes  pkastuaUe  sensap 
tions  from  association  with  the  glorious  feasts  enjoyed  on 
battle  iicl<ls  and  on  putrid  can.ascs  of  animals,"  and  from 
tb.s  ihc  authnr  hints  tl>at  possibly,  anci  rveii  probably, 
«hcn  i^rouse  nr  vcmson  coine  to  our  tables  in  a  slate  of 
actual  decomjmsitma,  this  represents  a  taste  acquired 
years  ago  by  the  conditions  of  a  primitive  life,  and  is  aot 
to  be  diftttngui*bed  firom  a  habit  which  brings  upon  our 
dameiUc  d^s  the  wverest  reprobation  and  prompt  chas- 
tisement   U  seems  a  subject,  however  unsavoury,  well 
vortliy  of  being  investigated,  and  doubtless  many  facts 
Ic  irii>j  on  it  in  ri:t'crcnce  to  unc  i\  ili>cd  people  arc  yet  to 
be  uarratcd.    OnuQ  we  call  to  mmd  a  small  knot  of  seini- 
civ:lised  Africans  raptured  )ii  a  slave  dhow  off  Mosam- 
bique  that  we  micrrunted  at  a  inidniKdu  feast ;  tbev  were 
partly  eating  and  partly  $mellin|f  amass  of  ha]f*ptttildllsb, 
irikich  seemed,  to  say  the  least,  to  make  them  unraurioiis. 
Tbejr  had  been  tinder  civilisation  oF  a  sort  since  their  infant 
dtfSt^ui  seemed  full  of  hereditary  instincts.    Mr.  Nicols's 
mine  is  full  of  his  own  careful  observations,  and  forms  a 
tnost  plea.^.int  .wldition  toour  knowledge  of  the  habitsand 
mental  fam  ili  es  of  the  Carnivora. 

Entxvukdufti:;  il,  r  OriiL  Jut/Un  on  Thiiringerwaid.  Von 
Dr.  F.  ke>;cl     Petfrmanns  SfilteiluHgen^  EffiiniungS' 
bcft  Na  76w  (Gotba :  Fertbca^  1885.) 
This  is  a  very  complete  account  of  the  origin  and  deve* 
lopnicnt  iif  the  towns  and  villa^ci  in  the  rc;^ion  known  as 
"the  riiuringian  Koresi,  '  witli  a  spcnal  rhapter  on  the 
gtolog)-,  topography,  ai  d  ( liinatolot;y  oC  tin-  di-.trirt,  and 
a  valuable  map.    The  "  Thurin^ian  i  orcst    extend*  from 
Eisenach,  on  the  north-west,  to  Si  hleusingen,  on  the 
wuh-casti  and  covers  an  area  of  about  1200  kilometres, 
*ilh  a  population  of  143,9^6.    The  mountains  of  this 
Rgion  are  mainly  composed  of  granite,  gneiss,  ^alaeoioic 
ftnu,  and  porphyry.   About  a  third  of  the  district  is  still 
to\ercd  with  wrK>d.    Formerly  there  was  a  great  \  ariety  of 
trees,  compri'^iny;  the  pine,  oak,  beecli,  birch,  elder,  maple, 
ispen,  and  wdknv  ;  but  now  the  forests  consist  almost  en- 
tirely of  pines,  with  a  few  beech  woods  between  I  riedcrich- 
roda  and  the  media-val  waOed  town  of  Schmalkaldcn. 
The  average  temperature  is  somewhat  lower  than  that  of 
Ifce  whole  of  Germany.    In  the  higher  villages  neither 
^itKA  nor  the  finer  kinds  of  fruit  will  thrive,  and  there  is 
frmt  during  fnm  ten  to  eleven  months  in  the  year.  The 
climate,  however,  is  \cry  healthy,  and  the  beauty  of  the 
scencrv  nnd  punty  of  the  mountain  streams  attract  many 
Visitors  durin;.^'  the  summer  months.    The  hii^hest,  and 
one  of  the  rnti^t  popular,  of  these  summer  resorts  is 
Oberhof,  a  village  at  the  top  of  the  pas-,  over  the 
i     S<hiitzenberg,  of  which  the  earliest  record  is  in  the  year 
>:67.  Only  oats  and  potatoes  can  be  grown  here  (3S4i 
to  above  the  sca-level),  and  even  the  house-sparrow 
I     cuaot  be  acclimatised.    Eisenach,  the  capital  of  the 
liiitrict,  IS  chielly  known  cm  account  of  the  confinement 
^  Luther  in   the    neij^hbounm^   castle   of  Wartburg, 
whhh  was  erected  to  guartl  the  Thuringian  frontier  on 
the  -est  in  the  years  1067  to  1070.    This  fortress  was 
cic«€  to  ihc  junction  of  two  important  roads  from  Erfurt 
ud  .Muhlhauscn,and,as  tisual  in  such  cascs,a  town  rapidly 
zrev  up  at  the  foot  of  the  luU  on  which  the  fortress  was 
psilt.    Eisenach  now  has  13,000  inhabitants,  with 
three  churches  and  several  factories.   Other  towns  and 
Villages  not  so  favourably  suu  ited     ed  their  development 
to  the  neighbourhood  olmincs,  IrmIiii^;  water  s,  &c.  Kuhia, 
i  ilf  iMsli.iiv;  town  of  450-1  inhabit. mts,  w.i,  celebrated  in 
tl«  first  halt  of  the  sixteenili  cenlury  for  its  siecl  luanufac- 
tBfes,  but  foreign  competition  and  heavy  taxes  nearly 
rained  the  place,and  in  1748  the  population  had  considcr- 
aUy  diminished.  The  enterprising  spirit  of  the  inhabitants, 
liowever,  was  soon  drawn  into  a  new  channel  by  the  dis- 
covery of  mineral  waters  and  the  introduction  of  the 
mir.df.irture  of  carved  amber  and  pipe-bowls  of  intita- 
tion  meerschaum,  an  icdustr)-  which  has  attained  con- 


siderable proportions.  A  somewhat  similar  history  is 
that  of  the  manufacturing  town  of  flmenau,  which  is 

first  mentioned  in  ilie  chronicles  of  the  fourteenth  ccn- 
tur>*.  It  flourished  as  an  im]5ortant  centre  of  the  co|]per- 
mining  di-trict  of  the  Ilni  up  to  the  year  1730,  when  the 
mines  w  ere  tloodeti  by  an  inundation.  In  1752  the  town 
was  burnt  to  the  ^lound,  and,  though  partly  rebuilt,  it 
shared  in  the  general  distress  caused  by  the  seven  years' 
war,  and  did  not  revive  until  the  beginning  of  the  pesent 
century,  when  the  manufacture  of  glass,  porcelain,  and 
toys  was  introduced.  In  1833  the  establishment  of  a 
hsdropatliic  institution  afforded  a  further  stimulus  to  the 
trade  of  llmcnau,  and  the  population  has  increased  from 
1072  in  1809  to  4593  in  18S0.  tlicsc  and  othfr  places 

of  less  note  in  the  Thuringian  Forest  Dr.  Kegel's  work 
affords  abundant  information,  though  it  is  somewhat  over- 
charged with  notes  and  references  which  serve  rather  to 
display  the  extent  of  the  autboi'sreading  than  to  ittusttate 
his  text. 


LETTERS  TO  THE  EDITOR 

[  Tht  EdUcr ditttmt hold himstlj mponsihlt for  ohnionsexpresHd 
by  kis  eorrttfond^n!:  A'c  ^'Ai-r  h-  undertake  to  refttrm, 
ar  to  torrttfond  with  the  umiers  cj,  rejected  wtanuteript' . 
No  notutistaktn  of  ancnymjui  communUah  m . 

[TUt  Sditw  urgently  requests  corrtsponatnli  to  keep  tkar  irttm 
tU  tk»rHU  foitibt*.  Tht  pretsnre  on  kit  space  is  so  great 
tkmi  U  it  imfutM*  oiktrwite  tt  imtmretkt  afftarunte  tvtn 
^ammuauMmu  tMikAiimgttUmiibtgamdtumilfiutt.^ 

Elver  Thames— Abnormal  High  Tides 

Revertinc.  to  my  letter  of  December  10,  1883,  ins«rte*l  in 
Natl'RK  for  January  10,  18S4, 1  append  tn sbrtract  of  s.ilient  ex- 
ceptional tide*  of  last  year  simtl.tr  to  that  accompanying  my  former 
letter,  from  which  it  will  be  seen  that  the  maximum  elevation  of 
tide  is  eleven  inches  Icu  than  in  1883,  and  the  excess  over 
the  computed  rise  is  also  lets  by  seventeen  inches  than  in  1883 
—in  cacn  year  resnltant  on  north-norlh-wesl  gales.  Both  year's 
results  nay  be  said  to  be  analogous,  and  c.ich  showing  how 
sensitive  is  the  high-water  Icvcl  aad  liow  easily  it  is  affected  aod 
raised  by  a  change  from  south  and  west  to  noitheiljr  winds. 
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6,  t^ueen  Anoc'a  tiate,  Westminster,  S.W.,  January  5 

Our  Patiife  Cloeka  and  Watebta 

It  U  io  be  hoped  that  the  absnid  dial  of  which  you  g^ve  a 
drawing  will  not  come  into  ijeacral  use.  Why  not  ad^  the 
ooovcnlent  shape  which  br  moic  than  a  century  hxs  been  m  use 


Win4  Influence. 

:-:\  fell. 


-  Northerly  InfluetK*. 
*  Wind  l>lu*mg  ri^hl  up  the  estuary. 
5  Sewaile  ttp  to  W«tininit«  »itU  thU  tid*.  N.N.W.  Jay  Ixloirc. 

•  Gale  and  ■•iMrf'"lil«UicrtaieiBaurva9  mT. 
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t.  -j-^*^    »n<»i^>  ■»  -i^L*  -H^^ftk-  -ttit.  c  catt  ^ 

1  icc'-tammity 
M  -in  tiAHtN 

VV    v^T^UUn  .v  "H*^  ^  ***  k>Mi*4U 

I.      '\  A.ih  vlkc       o»  iiwfT  r*«nt 


»1»  ■  »   I  •  ' 
^        •  «  i.< 

UX  •   «      >k  Ir. 

M  jif«.<i  Ml  I . ;  111  I 
<-t*<i\  (.lull  tiiii  il 
'^M  th    t  iMI  


1 90^307,000,000  tons  of  codi,  and  ihm 

"i_-'r:  is  as  yet  uno{>enc'j.  near  t)onca«ef,  Bct- 
uUli ^mrminen  probably  conumcd  56,:?  ^.lx)0,c«^ 
ir  2  kT.  r.  iI).  f  46.480,000,000  t(m5  1!    .  i  verr 
-  : — L.'y.    *  -;cT  -.3  at  nme  about  1,780,000,000  Af 
ac"^  >eiM  rt-icd,  lea%-tng  as  the  available  suppK  m 
-  --^  ^JMi  ^.j^^Tajscoijooo  Cons.  SvbMtpwtit  uiietti|i- 


I  nrcre  iatcadcd  to  iachde  all  be^  a  feat 

.z.^    -^wTiT^.f  a  --2.ckn«s  lying  within  4000  fe*t  rtf  the 
u-^-    :■.  nii;-!    :  w^*  rmdercd  probable  at  the  vitw 
~c  ae  i.r.  <l_-i:  of  coal  beloiv  4.>jntc<-r  i^notiw 

^—-f^  ~  '«a£ikwi  igf  exckidiDg  aJ)  bed$  less  than  a  foot 
»  -ss.  ir  ?i  ueat  prkes^  it  is  found  unproAtthic  t'> 
<«-7x  ritiSL  im:  'u:;cc.  except  in  •  fev  ^wctal  cases,  dier 
r?  «r  ::r''':L'n«i:ii^fhi«iidci«dwortnIc9sfbr  the  filial* 
-  :s  =e  ^taraaMit  of  the  stnta  occasimed  bf  moAsBg 


X' 


,,  :i>  .I'  t  11^  •-  "bat  A  Royal  Com- 
,!u  t».iikc  »j  \  «.»,4  chairnvuit  was 
.  t,,  u,..  >i  .  .  c  .Tk-  |r,.l..tb!r  qttantityof 

lU*.  vi».».  itviili       v.icat  Britain.    In  ^ 
u-|HHt«J  that  the  ctul'lields  already  . 


:  \f  -n  no  limit  below  which  it  tm- 

i,^>...c  »  ^  -i<  cost  of  mining  incre.ises  50  nptdlv 
V  ■  .1  r.T-  -  -  .  .      -  tl^at  the  pnce  of  coal  must  nse 

i       lie  400o-fiv)t  l:mit  cin  he  reachev;, 
■f  r?«  deper.ds  upon  various  cnitscv  Tl  f 
.V  :=:?e  shafts  tike  those  of  MvRoa,  i>h  .  r. 
"      I  "  t.:-?       jooijooo/,  hardens  thetnHkrtjk  rc 
.  .-i  :r"  •  :'a  an  interest  and  sinkhig  ftmd  si 

.  •»:'        12: :  1^065/  per  annun.  Mote  power- 
.     .       I.- :  :  .      -  -  cr.trines  must  be  cmpJiMftl.  .iriJ 
v.-  .  :     -  r<.  ?e  I  1  shaft-sinking,  larfft-r  arras  miK 
-  •  -   -■  -  -  %n.  necrssitatmg  extra  c\pcn>e  r.i 

iij-^^ix.  vent^iaCKw,  and  suppi>rti  Kunher, 
:  M.-1  f-^-Zftt  IcquilCS  a  larger  amount  rif  a^isi- 

%t  ^-irs  z  s  «a*rtT  and  to  fcmore  his  mtuunp  n  a 
••  »iL    K  r.'jtl-sewer  woritinf  at  tat  ofno  se«i  «w  tfc< 
♦ut-e  n'        r-  .-  *  wiiuld  only  require  one  labWHtt  t* 
».»t*»  x^.v-         .i..  nh  ic  in  a  deep  niioe  (ach  bewer 
t.',-  :(rs-  i  '      T  ^-rfr  rrrr.  :.i  attend  tO (lw lenovtl ef  lie 

•  ...    '!f  .-.  i-.j  vent  :l.ltU>n. 

'   !       ,1  .-jre  ot  the  rock  at  gre.it  deptj'"' 

..1  i.-i  .-i.-ru.;:  ■  ^  :  ir  in  the  expense  of  deep  minnj 
•»  i  i«,isd  :s«re  .s  ».  ;;nd  ;<>  be  a  nntform  trfnv>cntwe 
«4  IV  r   I  >."«  5.r  Seet  below  the  suHace ;  but  tbs^-  teni])er 
u' .  <  *  *•  >i  .ui  w  -.Rcrease  i "  F.  for  evef>'  60  feet  de^^ce  fwlerf , 
.(Ml  1;  i-.v-y      :  :he  temperature  of  the  rock  mil  be 
kKh:'  '  \r th  v:  »h  this  temperature  is  IM* 

■       ;^    re.  iT.:  uorktng,  and  might  be  lowered  a 
o\  »v:  :   it:on.  1:  will  cause  a  a>n>.  JeraNe 
.  ..^  ^     ..  ^  V  o-se.  Nith  from  the  lassitude  and  t\'n 
•J    ..       •  co.^u  the  brger  amount  of  a"  XH"'!^' 
» •  •  •  «-e-  r »»  At  Hetton  amounts  to 4Si>.oo»cnbic fcet 

V.-fx  c  -Scu'ites  account  for  the  maBifr>t  rfJuct.ince 
:  -  V  ■<  (ieep  p.;*.  i-^r  the  hi>:h  price  charged  forlbecnai 
-  "  —  .  a-df-  r  the  fact  that  the  4000- foot  lia* 

\  ^^:  .tt  I  vpr^vuhed.  In  rS46thc  Messrs.  |  eniherto^ 
;-  ;  i:  M  '  .KAc.innouth  reached  !7?«feet;  m  t^^^  'hP 
A--  ivt  .It  Diikir.iield  reachrrl  ;  ir-«T  ti rt :  in  iS^^t  the 
Ko>»:'r;ii-c  ;iit  .It  Wigan  re.iched  2441s  ieri:  in  i'*'*!  the 
Afht.Mi  Nh>-i>  pit  ne.ir  Manchester  reached  26*^ feet ;  mo 
thiHs^h  tbe  Lambert  pit  in  Belpum  has  been  wodwi  at 
X400  feet,  the  drcumstances  were  eweptional,  and  it  is 
crnain  that  the  c<)mmercial  success  of  soch  a  T"** 
Enidand  *rou1d  necessitate  a  price  of  coal  far  higher  than 
It  .u  present  is. 

Tbe  early  cstim;ites  of  the  uiumki]  ourjmt  n(  coa!  are  «» 
!  ii.ibic  th.1t  it  is  useless  m  ;^'>  h.ic'-:  fiintu  r  h.in  U- 
when  "  .Mineral  .Statistics were  first  carefulJ%  collect*^ 
by  Mr.  Robert  Hunt,  and  e««n  in  these  return"  ♦h*' 
amounts  for  the  first  liew  yean  an  possibly  as  much  ■>* 
three  per  cent  loo  low,  irom  die  difliailitcs  of  overconwp 
the  fears  of  the  coal-i»wncrs  as  to  the  uaea  wfakh  ^1^  5^ 
made  of  them.  These  returns  hai«  been  coBec**d  a«o 
arranged  by  Mr.  Meade,  in  Ins  "  Coal  sad  Iron 
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of  !ht  L'lulctl  Kingdom.  '  from  w  hicli  Columns  I.  and  V. 
of  the  folloNving  tuhlc  h.i\e  brcn  fur  tlie  inii-.t  par:  t.iktn. 

Since  the  nmounis  ol  coal  used  are  very  large,  and 
frcat  accuracy  cannot  be  expected  in  inquiries  of  this 
{Mtore,  it  IS  convenient  to  take  as  the  unit  of  our  calcula- 
lioas  t,ooo,ocx>  tons  of  coal  instead  of  our  ordinary  unit, 
tbe  (OQ.  This  unit  may  be  expressed  in  several  ditVerent 
««j><s :  a  cubic  yard  of  anthraate  weighs  about  2700  lbs., 
.'»nil  of  bi'liuninous  coaJ  from  2090  to  2400  lbs.,  hcnc  0  on 
.ivt.rai,e  a  cubic  yard  of  coal  wcigln  a  ton  ;  and  our  unit 
of  i,cxx>,ooo  tons  is  ;i  <  nl>  <  il  b!f>ck  of  coal  ic»  yards  each 
way,  or  a  bed  of  coal  .1  mile  square  and  a  foot  thick. 
Column  1.  in  the  followinj;  table  gives  (lie  annual  output 
of  coal  since  1854,  and  the  total  output  during  the  thirty 
|eac*»  which  amounts  to  .t,745joo^ooo  tons. 
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111 
1  1 1  ■ 

1  U 
1  V  . 

V . 
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Kxporicd 
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(>\7  +  i\--i) 

65  s  3<  roj»5 

1^54 
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61*9 
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67*7 

6t'o 
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60 '6 
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6-8 
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1  44 

767 
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74*4 

6-6 
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79'7 

746 
77'3 

769 
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life 

S27 

79  4 

7  4 

ltd 
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»S7 

So'o 

81  y 

7  9 

1861 

81-6 

S.S7 
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840 

.V4 

86-ji 
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V3 

,  92 

047 

iiS  7 
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1865 

977 
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9  3 
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to-i 
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10J7 
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1067 

ICO  5 

1 1  0 

1S69 
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1097 

105  ■ ; 
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107 

1870 

1  lu'4 

112  7 

109-3 

11-7 

1871 

117  4 

>iS7 

Wli, 

I  f  2-5< 

12-7 

11S7 

1  Hi  ■  n 

'3  2 

1573 

1270 

1217 

12  rs 

•JO  j 

126 

1874 

1251 

124  7 

1251 

124-2 

'39 

•  »75 

>3>0 

127  7 

120-4 

12b  3 

«45 

1876 

'33  3 

1307 

1340 

132  4 

'63 

1S77 

IJ4'6 

"337 

I3S-6 

136-7 

'S-4 

»87S 

1367 

'43-5 

l.jl  1 

'55 

>J>79 

1340 

'397 

148  5 

lb  4 

147  0 

1427 

'S3  7 

J  SO  4 

1S7 

«S4i 

1457 

'5V'« 

'553 

19  6 

IRS2 

156-6 

14S7 

164  7 

ao  9 

163-8 

1517 

170-4 

165-6 

3245*  > 

3*4* 

3245' 

32S«  '35«7 

A  few  compan -.oils  cii.i'dIi-  :Uc  mind  to  prasp  the 
itsd  weaning  of  ihei>e  enormous  fijjurcs.  it  was  calculated 
InrSir  Henry  Bessemer  that  thcoutjnitof  coal,  154.000,000 
<■  loot  for  the  single  year  1881,  would  suHice  to  build  55 
Great  Pyramids,  or  to  rebuild  the  Great  Wall  of  ChiiKi, 
and  to  add  a  quarter  to  its  length  !  In  1883  the  output 
was  i6j,Sao,ooo  tons,  which  would  form  a  column  a  mile 
square  and  iit  .uly  164  feet  high  :  or  would  build  a  w  all 
from  London  to  tdmburgh  400  miles  long,  and  45  feet 
9  mches  high  and  thick,  or  .mother  round  the  world 
24/)oo  miles  long,  and  5  feet  1 1  inches  high  and  thick  ;  or, 
if  the  Straits  of  Dover  arc  3 1  miles  across  and  600  feet 
dee|i|  would  make  an  embankment  across  tbem  33  yards 
wide :  while  the  total  output  for  the  30  years  wouM  miild 
a  round  column  9  feet  4  inches  in  dianictcr,  which  would 
readi  240,000  miles  high,  the  distance  of  the  moon. 

'Ihc  nuPilH-T-^  hliow  1  Mtvii(l<;r.il)lc  l!uctuatiorib — as  might 
iie  expcttci:!  from  the  varivly  of  accidental  circumstances, 
such  as  new  inventions,  the  mean  annual  temperature,  and 
tke  slate  of  trade,  which  affect  the  amount  of  coal  used— 
bvt,  on  the  whole,  a  very  rapid  increase ;  the  output  for 


1875  being  (iouljlc  of  that  for  1854,  anJ  that  fur  iSSj 
(loiil)lc  of  that  foi  1  S'J2. 

If  we  assume  that  ilic  iiKTcase  in  annual  output  would 
be  constant  were  it  not  for  accidental  circumstances,  we 
can  represent  the  actual  numbers,  with  fair  accuracy,  by 
an  arithmetical  series  of  which  the  first  term  is  647,  and 
the  last  1517,  the  increase  in  annual  output  being  3,  and 
the  lota]  amount  3246  (Column  1 1.).  Further  It  has  been 
shown  t!i. it  tht-ro.il  -^wW  iv  iilablcin  1884  is  144,700,000,000 
tons,  and  we  ma;.  .i-,-unie  that  the  output  in  1884  will  be 
at  least  as  great  .1^  ihar  m  .ar   im;,, 800,000  tons. 

Hcoce,  if  the  output  of  coal  continues  to  increase  at  the 
rate  of  3/}0O,ooo  tons  annually,  our  supply  will  last  for  36l 
years,  or  will  be  etbausted  about  a.o.  2145. 

But  this  calculation  is  open  to  se^-eral  objections,  and 
the  numbers  as  shown  by  FroC  Stanley  Jevons  may  bear 
a  much  more  serious  significance. 

It  is  improbal)lc  tli.it  the  annual  diffcrciict-  --hould 
always  remain  ilic  same,  .ind  in  f.tct,  in  the  r.al-  ul.itcd 

i  .rs  I  CMiuiuu  M  , I,  while  all  tlir  ciriy  terms  arc  hit^her 
than  the  real  outputs,  the  later  terms  are  lower,  sliowiiig 
that  the  diiTcrcnce  itself  probably  increases.  If  w-e  calcu- 
late the  series  backwards  we  have  no  output  at  all  about 
2 1  )  ears  before  1854,  a  result  we  cannot  agree  with,  and 
for  all  years  before  1833  a  negative  output,  a  result  we 
cannot  understand.  Herce  it  is  probable  that  the  results 
may  be  better  e^pta  ---i  1  li}       thtr  kind  of  series. 

■flicoiy  and  expcrtciicc  --lusv  that  the  same  causes 
always  produce  the  same  r-n  t  i  .  unless  fresh  circum- 
sianrcs  mtervene  to  modify  the  effects  pmduced.  Thus 
the  populadoo  of  England,  which  was  about  ^yoooyooo  in 
i8ot,  became  i8,eoo^poo  in  1851,  or  doubled  in  50  years ; 
hence,  if  no  new  causes  intervene,  we  shiMtid  expect  it  to 
double  again  in  the  next  50  year>,  or  to  become  3o,i00(V9O0 
in  i<)oi.  This  is  usually  expressed  bj-  saying  tifiat  social 
Stat  1  -  no  ir.  ^^mi a  al  slmu  nnitVir  ni  iniihi  [aicaf  ion  in  uniform 
periciilb,  or  obey  tlie  tuiupuuiKl-iiucicst  law,  or  form  a 
geometrical  series.  As  an  example  of  this  law  let  us 
examine  a  Intk-  more  clobcly  the  population  of  England 
and  Wales.  1  he  increase  for  each  10  ye.trs  since  1801  is 
itself  pcrpctu.ally  increasing,  or  the  numbers  must  be  es- 
prcs^cd  by  a  geometrical  series  of  which  the  ratio  is 
nearly  ri47,  and  not  by  an  arithmetical  series. 
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1S71 
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«793 
ai3*o7 

2271 

25-07 

'47  54 


Iricr<«M  in 
Ten  Yean 


1-47 
1-84 

1  90 

s-oi 

2  03 
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264 

3a6 
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889 
lO'SO 
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13  42 
'5  39 
17-65 
90'24 

syss 

aS-63 


'47  34 


l  iom  the  ill  (11  lulence  of  the  number^  lepresenting  the 
annual  output  of  toal  upon  the  number  of  inhabitants,  it 
might  be  expected  that  they  also  can  he  expressed  by  a 
geometrical  series,  and  this  has  been  iihown  by  Prof. 
Stanley  Jevons  to  be  the  case.  According  to  his  calcula* 
tions  the  ratio  of  the  series  is  about  t '035.  or  the  rate  of 
increase  of  the  output  is  about  3i  per  cent  per  annum,  and 
it  may  be  assnmol  for  the  reason  before  given  that  the 
sum  of  all  iljc  oiiiputs  is  likely  to  be  mote  approximately 
correct  than  the  mivI<  output  for  1854  The  annual  out- 
puts calculated  from  these  data  are  given  in  Column  III., 
and  show  a  fair  approximation  to  the  .ictual  numbers, 
though  the  first  term  is  rather  low,  and  the  last  six  term 
ai«  nearly  as  much  above  the  true  results  as  those  '  ^ 
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wasteful,  opt-n  fircijl.icc  into  the  dull,  though  economical 
Coiilinent.il  stove. 

The  trade  in  co.il  and  coke,  especially  to  France,  Gcr- 
muy,  Rassia,  and  Sweden,  has  reached  very  considerable 
dinension^  and  i»,  in  fact,  the  fourth  most  importaDt  of 
our  export  a.  In  Column  V.  it  will  be  noticed  that  the 
\lfit%fl»  tent  esponed  in  1854  have  become  in  l88j 
33,800,000  tons,  worth  more  than  8.000,000/.,  or  in  thirty 
venrs  the  export  of  coal  has  multiplied  more  than  six 
tunes.  Alt)  considerable  lessening  in  this  amount  would 
of  course  serioiuljr  aifect  tbe  balance  of  our  trade  with 
other  countries. 

It  seems  hardly  necessary  to  meet  the  objection  that 
•ben  our  own  stores  are  exhausted  we  may  import  coal 
ftom  other  countries.  A  few  considerations  will  show  the 
fidfaqr  oC  such  reasoning.  The  nearest  stock  of  coal  on 
«hidiw«  can  hope  todraw  is  that  in  Canada  and  the  United 
States.  The  former  supply  is  plentiful,  but  much  if  it  is 
Indly  situateil  fur  cxportatifui.  In  the  United  -St.itt  >  ^  <i:il 
>  found  m  \  ]rj,'inia,  L  tali,  and  the  Western  State--,  and 
the  bisin  of  the  Mississippi  and  its  tributaries  contains 
(oal-tiel<U  estimated  to  cover  200^000  square  miles,  and  to 
conum  about  38  times  as  much  available  coal  as  Great 
Britain.  Acccnding  to  Mr.  Hull,  these  fields  could  as 
(BsUy  supply  an  output  of  2,7014/XM^ooo  tons  as  we  can 
floeoT  90,000,000. 

Puttinjf  aside  the  romniercial  difficulties  dwelt  on  by 
Prof.  Stanley  Jtnnns  in  the  w.iv  of  converting  .1  large 
export  trade  m       sr  iplc  raw  material  into  an  immensely 
lifger  import  trade,  the  fact  that  even  now  the  rivalry 
»ith  the  ingenuity  and  perseverance  of  the  American  manu- 
^cturers,  aided  though  we  are  by  their  high  tariff,  demands 
aB  oar  skiU  and  energ)-,  and  the  almost  universal  law  that 
bbmAcIuics  duster  round  the  source  of  power,  the  phy- 
sieat  difliculttes  of  such  a  traffic  would  be  enormous. 
Suppose  a  steamer  similar  to  the  Faraday  capable  of 
carrying   6000  tons,  and  so  swift  as  to  be  capable  of 
tnalung  13  trips  from  .\inerica  in  the  year;  she  would 
annually  bring  78,000  tons  of  coal,  or  it  would  require  a 
fleet  off  2100  such  ships  to  supply  even  our  present  re- 
orirenients.   And  if  the  coal  could  be  supplied  to  our 
Mdppbig  in  American  ports  at  lor.  a  ton,  we  should  have 
JOBwIly  to  pay  America  81,900,000/.,  an  amount  not  far 
below  our  present  national  income.   The  further  cost  of 
i^m.i5e  nr ro>5  the  .Atl.mtic  and  delivery  in  F.nglish  towns, 
auK  raise  the  price  of  coal  to  many  times  what  we  at 
fRsent  pav. 

We  are  brought,  then,  face  to  face  with  the  last  of  the 
has  above>mentioned  possibilities.  Before  very  many 
ftm  are  past  we  must  expect  that  the  scarcity  of  coal 
a  England  will  cause  a  considerable  rise  in  price,  which 
«ill  directly  affect  all  such  branches  of  trade  and  manu- 
bctures  as  depend  upon  coal,  and  indirectly  all  other 
tnodie^. 

What  this  means  in  the  fi)riiier  c.isc  will  be  evident 
fam  a  brief  consideration  of  the  ust  s  tn  which  ci)al  is 
i{ip|}ed,a  few  instances  of  which  have  already  been  given. 
Let  us  take  one  instance  of  the  latter  class — the  importa- 
tion of  food-stuffs.  The  increase  in  the  population  of 
Cngland  per  stniare  mile,  which  was  37  in  1066,  75  in 
inl,  140  in  1780,241  in  1831,  and  443  in  1S81,  higher 
ifian  any  civilised  country  except  Belgium,  has  taken  place 
fjf  itiMrc  m  manufaclurinj^  than  in  agrii  ultur.il  districts;, 
-ipci  necessit;ited  a  great  change  in  our  supplvof  fiKxl. 
I'rt  .  I'lus  til  1780,  though  luMines  were  inip"!  i-.  tl,  the 
iiapic  food-stuffs,  com,  meat,  cheese,  &c.,  were  priKiuccd 
ai  nome  ;  now,  on  the  other  hand,  we  import  more  than 
ooe-third  of  our  meat,  half  of  our  cheese^  and  nearly  two- 
of  (Mir  wiieat  Owing  to  our  luxuriousness  and  to 
'h«*  large  importation  of  food,  averaging  212  lbs.  annually 
per  he-id,  the  average  annual  cost  of  food  per  head  in 
K-iij^land,  13/.  9».,  is  higher  th.m  that  in  any  other  countr)-. 
When  by  the  scarcity  of  our  coal  our  pre-eminence  in 
chca^nett  ormanttfiictures  becomes  a  tbinf  of  the  past,  the 


means  tif  [laying  for  this  food  will  gratiually  cease,  and  the 
pressure  of  |)opul,itinn,  titgcther  with  the  increased  cost 
of  the  necessaries  of  life,  by  emigration,  by  an  increased 
death-rate,  and  by  a  reduced  birth-rate,  will  change  the 
Jinglandof  to-dayintoa  country  like  the  England  of  1780, 
— a  country  with  a  comparatively  scanty  population,  with 
few  manufactures,  supporting  themselves  by  the  produce 
of  their  fields,  and  looking  back  on  the  England  of  to-day 
as  the  Spaniard  now  looks  li  n  k  on  the  Spam  of  Philip  II. 
—of  Philip,  the  husband  of  Mar>  of  Kn>;l.iiui,  the  ruler  of 
Spain,  Portugal,  the  Netherlands,  the  Milanese,  of  Mala- 
bar, Coromandel,  and  Malacca  -of  Philip,  whose  father 
had  sent  Cortez  to  conquer  Mexico,  and  Pi/arro  to  Peru, 
and  who  himself,  by  the  coni^uest  of  Portugal,  had  annexed 
thevahiableprovince  of  Brazil.  LooVing  at  such  a  picture, 
is  it  impossiDle  that  the  England  which  now  roles  over 
8,6oo,ooosquare miles, containing  283,000,000  inhabitants, 
should  shrink  to  its  former  limits  of  123^000  aqnate  miles* 
with  8,000,000  inhabitants  ? 

l''in.illy,  Irt  us  (  iiii.-.uji.T  if  ;i;v.  tliin,:.;  <  an  he  done  to  defer 
or  mitigate  this  change  in  the  condition  of  our  descendants. 
After  wacoMing  and  rejecting  the  expediency  of  limiting 
or  taxing  our  output  or  export  of  coal,  on  the  ground  that 
any  such  measure  would  impose  a  serious  burden  upon 
our  manufactures  and  commerce,  and  in  fiuA  produce  the 
very  result  we  are  trying  to  avoid,  Prof  Stanley  Jevons 
proposed  that  instead  of  rclic\iiig  ourselves  hv  the  re- 
mission of  taxation,  we  should  relieve  our  descendants  by 
making  a  serious  ett'ort  to  pay  off  the  National  Debt.  The 
amount  of  the  debt,  which  was  900,000,000/.  in  1815,  was 
839,91^43/.  in  l8S7,and  756,376,51 9'- »"  '883.  Thus  in 
68  years  about  l^iUflOopooi.  have  been  paid  off.    He  pro- 

Eosed  that  die  probate,  legacy,  and  succession  duties,  as 
eing  in  reality  capital  and  not  income,  should  be  ap^ed 
to  this  purpose.  1  hese  duties  amounted  in  1883  to  about 
5,600,000/.,  and  would  suflice  to  pay  off  the  National 
Debt  in  about  55  years.    These  proposals  have  been  in 

i)art  carried  out.  The  amount  of  taves  remitted  has  of 
ate  years  been  considerably  reduced,  and  in  1^83  termin- 
able annuities  were  created,  which  in  20  years  will  reduce 
the  debt  by  I73,oooy00o/. 

On  the  other  haiM,  the  rapid  increase  in  local  oUiga- 
60ns  to  some  extent  renders  nugatoiy  this  atienmt  at 
national  economy.  It  is  somewhat  aifficult  to  obtain 
accur.itc  data  on  tlicsr  [)oints,but  the  bonds  of  the  Metro- 
politan Ho.ird  of  Works,  of  L!\er[HH)l,  of  .NLiiirhcstt-r.  ar.d 
{  of  Leeds,  quoted  on  the  Stm  k  I'.\<  hange,  represent  a  si;in 
of  34,000,000/.,  and  no  duubt  other  towns  are  following 
far  too  rapidly  in  the  same  direction,  uf  course  some  of 
this  expenditure  represents  profitable  enterprises,  such  as 
the  supply  of  gas  and  water,  but  it  is  to  be  feared  that  a 
considerable  amount  has  been  spent  in  ways  leas  directly 
or  indirectly  remunerative. 

If,  then,  we  arc  unable  \.o  arrest  the  action  of  those 
ph)sical  and  commercial  laws  whiih  \\i!l  press  with  more 
and  more  severity  on  our  desi  t  nil.mis,  k  t  iis  do  what  we 
can  to  mitigate  their  fate  by  using  every  exertion  to  avoid 
unnecessary  increase  in  our  obligations,  and  to  reduce 
those  transmitted  by  our  fathers.  It  would  probably  be 
well  also  to  appoint  a  fresh  Royal  Commission  to  investi- 
gate more  accurately  than  has  yet  been  done  the  various 
data  upon  which  these  calculations  depend,  to  make  more 
widely  kno\\n  any  improvements  ni.ulc  durini;  the  last 
thirteen  years  whu  h  may  jirolont,'  the  duration  of  our  coal, 
and  to  consider  the  most  im[Kirt  int  financial  liuestions 
which  arc  involved  in  this  inquiry. 

And  at  last,  when  the  worst  comes  to  the  worst,  we  may 
Uke  comfort  from  the  thought  that,  beyond  the  four  seas, 
new  Englands,  as  yet  hardly  conscious  of  their  capacities, 
stretch  east  and  west,  and  that  the  New  Zealanoer,  who 
a  few  years  hence  may  moralise  on  the  last  stone  of  LondM 
Bridge,  w  ill  iii;n/le  leverence  with  his  philosophy,  folF 

I will  be  no  dark-skinned,  far-off  cousin,  but  a  ruddy,  b' 
grandchild.  Syohby  Lv 
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ariUunetical  leries  were  below  them.  In  f.ic;,  euhcr  from 
a  pndoaged  6ttCtuation  in  trade,  or  from  the  operation  of 
the  came  we  are  discusaing,  the  outouis  for  the  last  six 
years  have  not  increased  so  rapl<fly  as  the  previous 

numbers  would  lead  Ub  to  expert,  Thp  outputs  for 
the  years  1S54  77  are  \ci'\  fairly  expreaijed  by  a  bCrits 
of  which  tlic  tirst  term  is  63-9  and  the  ratio  1*0355,  but 
this  series  makc:>  the  la^t  six  terms  far  loo  high. 

Again  the  ratio  103  gives  71  as  the  first  term,  and 
makes  all  the  early  terms  considerably  too  high.  In 
shorty  the  fluctuating  numbers  in  Column  I.  seem  to  be 
best  expressed  by  a  series  of  which  the  first  term  is  65-5 
and  the  ratio  1*0325  ;  the  outputs  calculated  from  the<(C 
data  arc  fjiven  in  Colimin 

It  is  ea^yalso  to  talciikitc  backwards  and  obtain  earlier 
terms  in  the  same  series,  thus  for  1840  an  output  of 
43,000,000  tons  is  given,  and  for  1800  one  of  11,700,000, 
insteadof  Mr.  lluU'sconjcclureof 36,000,000 and  10,000,000 
tODS  respectively.  And  taldog  the  true  output  of 
163,800^000  of  tons  in  1883  and  the  ratfo  1x3x5,  wc  can 
calculate  the  probable  output  for  any  future  year.  Thus 
for  1901  we  obtain  282,000,000  tons  instead  of  331,000,000 
as  calculated  b>  Piuf.  Stanley  Jevons.  Further,  a  well- 
known  formul.i  t;i\e>  the  sum  of  any  numhei  i)f  terms  of 
the  series,  or  wc  can  calrul.ite  in  how  many  year--  the 
amount  of  coal  raised  will  be  ciju.il  to  any  given  amount, 
say  to  the  141,700,000,000  ton-,  temaining  in  1884. 
Making  the  calculation,  wc  find  that  if  the  present  rate  of 
iflciease  In  the  consumption  of  coal  of  3  J  per  cent,  per 
annum  continues,  or,  in  other  words,  if  our  output  of  coal 
continues  to  double  every  22  years,  our  total  supply  will 
be  cyhausted  in  lo'i  years  from  18S4,  or  about  A.D.  1990. 

Of  cour->c  no  one  can  sup|i<jse  tliat  nur  consumption 
wiU  continue  to  increase  until  it  comes  li>  a  suiiden  and 
final  end,  but  only  that  within  a  comparatively  short 
period  our  output  of  coal  must  reach  a  maximum,  and 
then  gradually  diminish  as  it  becomes  more  scarce  and 
expeoslve. 

These  calculations,  then,  seem  to  force  upon  us  one  of 
four  possible  ctmclusions :— Some  new  source  of  energy 

m.i\  be  found  to  supply  the  place  of  c(»al ;  a  larj^er  pro- 
portion of  the  euf!  i^'v  I  on  I. i  I  lied  111  0.1  r  <  I  lal  nia\-  lie  lU  ihsed, 
so  that  .in  output  a^  !ari;e  a>  ilie  pre -.L-r.t  one  may  [iroduce 
a  much  larger  anii,)unt  of  useful  svork  ;  co.d  ma\'  lie  im- 
ported from  other  countries  to  supple  our  dericieiicies  ; 
or  lastly,  the  commerce  and  manufactures  uf  l:.ngland 
may  pass  into  a  stationary  or  retrograde  condition. 

Coal  is  used  directly  as  a  source  of  heat  in  our  domestic 
fireplaces,  as  a  source  of  mechanical  enerpv  indirectly  in 
our  steam-  i;.is-  .or  and  eh'i  iric-cii^^ines.aml  as  a  healing 
<ind  reducing  a^i  :ii  ,11  our  inetallur;^;c.d  furnaces.  A 
pound  of  fairly  i;oih1  coal  ui[]  iieal  about  I  .\,ooo  lbs.  of 
water  through  1  I  .,  and  in  an  otdmai  y  stcim  boiler  about 
8000  of  these  iinii-.  ot  lie  i;  are  utilised,  whieli  s.uflicc  to 
turn  rather  more  than  7  3  lbs.  of  water  at  or(lln.iry  tent- 
peratures  into  steam.  But  the  unit  of  hcai  is  able  to  do 
work  to  ihe  extent  of  raising  775'4  lbs.  through  one  foot 
in  opposition  to  (,'ravity.  Hence,  b>  burnmp  one  pound 
of  coat,  rather  o\cr  f<>,ooj,(xjo  foot-pounds  of  work  mae 
iheoreta  ally  b<-  oUi.imed  A  tirst-ratc  stcam-cngine  dr>c> 
et'ectue  uork  to  tlie  extent  of  .ilxnll  one-nintD  f't  ihe 
theoretical  amniii^t.  Hence,  in  lound  numbers,  a  poui«4 
of  coal  will  do  i,oot3,ooo  foot  j>ouiKls  of  work,  or  as  mueh 
work  as  is  done  by  32  ordtn.iry  men  in  ascending  thft- 
202  feet  to  the  top  of  the  IIiinLimenL  Accotding  to 
IV'clet,  a  pound  of  aver.ijL;e  coal  contams  '8041b.  carMBy. 
•0519  lb.  hydro^'en,  and  0787  lb.  oxygen,  and  would  thei** 
fore  theorciically  siiftii  e  to  reduce  8t  lbs.  of  hematite  witb 
formatiuii  of  5j  lbs.  of  iron.  Any  complete  !«»h«tTrrttf 
coal  must  be  able  to  pCttolll  ca'ch  of  -Ik 
of  coal. 

It  seems  improlj.^ble  lli.il  ar 
the  large  scale  wdi  l>c  di' 
engines  may  be  dnvcn  b^  si 


hence  tides,  winds,  and  waterfalls  alone,  have  to  be  con* 
sidered  as  substitutes  for  coal.  According  to  Sir  WdUaa 
Thomson,  energy  in  the  form  of  electricity  might  be  can* 
veyed  for  300  miles  thri.,ii,ii  a  copper  rod  wiui  a  low  of 

only  20  per  cent,  from  sucli  a  w.itcrfall  as  N:.i;i:i, 
and  stniecl  up  in  secondary  batteries  lor  di>triSi;;iM:;. 
It  is  onl\  necessar)  ,  without  j^'oin^'  mtodet.iiK  of  e\[M; ;i,c, 
to  pouit  out  that  we  have  no  monopoly  of  windii,  udes,  or 
torrents,  such  as  we  have  had  of  coal,  and  in  fact,  were 
they  the  sources  of  energy,  we  should  compete  wub  our 
neighbours  rather  at  a  disadvantage. 

The  next  point  to  consider  is  how  lar  more  ecoMmical 
methods  of  obtaining  and  using  our  coid  may  reduce  the 
output  l!  has  been  alread\-  pomled  out  that,  .is  \v;th  co.d 
at  its  present  price  it  is  not  <  Dinincrciall^  po^iiblc  :  j  wot*, 
seams  less  th.m  a  foot  thick,  .dl  such  io.il  v  ;i>:tc.l 
Large  quantities  of  co.il  .il>o  are  more  or  les:>  uu.tvoid..>iU 
wasted  in  the  processes  of  cutting  and  carrym^,  w.-.i  >: 
seems  as  if  any  great  reduction  in  this  amount  muM  '-x 
accompanied  by  a  considerable  rise  in  price. 

The  uses  to  which  our  coal  is  applied,  may.fer  the  p"  r- 
poses  of  this  inquiry,  be  roughly  grouped  under  (>■• 
heids    mining'  and  metallurgy;  minif.iriures,  .m  1  I  " 
motion  on  land  and  sea;  domestic  u»e»,  mrlji  j 
-.u|iphe-,  of  ^'as  and  u  .Iter  ;  and  lastly,  for  export  ' 
the  first  three  heads,  no  doubt,  large  saving  i»  j.--. 
but  it  is  not  likely  to  be  begun  except  under  the  p>i 
of  a  scarcity  of  coal,  when  the  high  pncc  ot 
wilt  cause  the  introduction  of  more  tapensivt  ja..  , 
efficient  machiner>% 

Hv  far  the  most  important  metallurgical  oper,>: 
production  of  iron,  which  may  therefore  I»e  •«* 
example  of  the  others.    In  1788,7  tons  i.f  im 
per  ton  of  pif^-irou  produced,  which  sa:ik  lo  , 
1800.    The  introduction  of  the  hot  bl.i-;  n 
further  drop  to  3J  tons  in  1840;  and  ih.  it 
in  1857  caused  a  further  £all  to  3i  ton^ 
increase  in  the  quantity  of  iron  manuf.tr 
actual  saving  of  coal  very  small.   I  n  1  '  ■ 
of  coal  were  used  in  making  >^,  vav'- 
and  a  nearly  equal  amount  of  e<>al  a  .  > 
five  cigbLh&  of  the  pig  into  wjvJgb" 
tliat,  m  al|i  tlMjjron- works  requir 
coaL 

EaperfeBB^  seems  to  sluo   JiBt,  ' 

engine*  fbp#4n  eftici^Mtrbf  one-> 
of  air-  attd%a5-engin^rad|  t^-en  b 
circumstances,  it  is  SmUOern.il^* 
cfhcicnl  engines;  ilu|»iavinf:  1 
being  more  than  c>>i<ipens.;:- 
the  better  engine.    It  is  \~ 
future  electric  en [ji  1.1  ■  m.i 
than  our  present  ^inJiUi-> 
high  rates  of  sp.^j8  n-  • 
and  goods  necp-  ■%]>'< 
of  coal.  Thus  V 
s  [.i.n  of  aboJfl6', 
per  hiikir,  wbfe  if 
I  ho'ir,  the  y  1)  i 
nioLives  ii>  '  re  ■ 
dta^-l  the  ■  IV 
nwMiyaU''  . 
tiMaeb  ill 
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ircpUce  into  the  dull,  clMMrj^li  et:ununiacat 

•nd  S*ve<1cn,  ha*  t«-.i»^l»fj  ici)- <  tHisitkraWr 
d  i*.  in  f.ict.  the  fourth  idmm  tmiviri^n!  4if 
In  C'<thiiiin  \'.  ti  hv  it«>lt*r<l  id.it 

Munh  nu»tc  H.ooo.oji'/..  iir  in  ilmij 

*rt  of   I  o.kl  lltilht|>hc't|  iiitvfr  tliJit  u% 

in»idcr.»>>lc  loncnmt;  in  iIm*  aiiinMiii  «<-iM 
lU'-^y  ttUo  t  the  b^«l.inii-  »*t  "Mr  if.iOc  *itli 

.riJIy  neccfc-iiiry  to  incci  ihc  ««I«irtlti*i  iti.it 

.Hirir«     A  feu  (.on-ti'lcr-iihins 
I  r«.ivtit1in>r.       I'hi-  H«-iiri'>t   M'*  t  "f  cimI  oil 
K>pc  todiMM  I;,  ili.it  in  L  .in.Ml.i  .111*1  tUv  VrMvA 
i>rim*r  9U|tiil>  i-^  |»Icnt'f^»l.  hut  iitiirh<ir  ii  ifc 

fiir  r\[iiitt  iliMii.  Ill  t\\*'  l  i>i1*'"t  Sl-ttfi  toal 
r^ini-*.  1'i.iti.  Aiui  tli<-  \V*Mitii»  Awl 
Ik  Mi^M-^-.iVl>t  .iiid  iiv  tril'Ut-irH-  omtfiit* 
ini;ticil  tn  I  ti\cr  joi.'x**  «i|u.irc  •miU  -,  *tii«l 

3H  turn*-  ;!-»  mill  h  .iv.«il.»lfclc  •«mI  ii><«ifai 


nicm^ nf  payintf  fur  thnictid  nltt  crjntii^iltj  i-vn^.^ml  the 

|iirtuift  of  pt{nblitHi.  |t>f:rlhrr  v^h  ihv  lacn.-k>nl  nta 
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>>tM>«t*tl  «l»rtiili  iti  (titiiivf  biiiiu  t^Zfioa  iKiiurc  ttnVv 
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by  gradual  stages  to  Ascidia  mammillata  (Fig.  5), 
«h««  the  vessels  are  numerous  all  over  the  test,  branch 
ftfcly  in  its  outer  l.i\cr,  .md  terminate  close  to  the  surface 
m  large  ovale  l)iilhs,  which  arc  usually  found  filled  with 
bloi:)il-corpuscles. 

The  only  part  of  tins  history  which  presents  any  diffi- 
ciiity  i>  the  passage  from  the  Clavelinid  to  the  Cionid 
irraaigcmcnt,  froni  the  gcoimijNinNis  stolon  to  the  first 
traces  of  a  respiiator)-  system  of  vessels.  This  can,  I 
telieve.be  most  satisfactorily  explained  by  assumin;^-  thru 
the  rudimentary  stolons  after  they  had  lui,t  their  prim  ary 
function  became  usefsil  :ib  adhering  organs  (Figs.  2  and  V), 
\i-.a  consequently  were  retained  or  possibly  increased  by 
artu>n  of  natural  selection,  iinlU  tlwir  Kspiiatory 
unction  l>ecame  established. 

I  h.>pe  to  work  out  the  modifications  of  the  system 
?  raughout  the  various  groups  of  Ascidiaos  in  detail,  and 
..:  results  will  probably  be  given  ra  Part  II.  of  the 
Keport  on  the  CkaUtHger  Tunicata. 

W.  A.  Hkrdman 


NOTES 

Tr?r.  Council  of  the  Roynl  A^tioiinmiMl  Sociftv  hnvc  aw.Ar.Icd 

•  ;r-nld  medil  to  Ur.  VV.  iluggins  for  his  researches  on  the 

•  inn-:  of  star^  in  the  line  of  «ight  and  on  the  photographic 
cctmofttsn  and  cometg.    The  presentation  takes  place  at 

•><vmmialiBeetn^;ile«tinoDtli.    This  is  the  second  time  that 
'  ■    Htigjjins  has  r,  celvol  the  itic  l.il,  he  having,  in  1867,  in 
uiunction  with  the  late  Prof.  .Miller,  received  it  for  hU 
-  cswbes  la  astronoBriesl  physics. 

Tifr  will  «r  Mr.  George  Hcntham,  who  died  in  September 
.  has  been  proved  by  Sir  Joseph  Dalton  Hooker  and 
f  Right  Hoo,  Sir  Nathaniel  Lindlcy,  the  executors,  the 
<    of  thr  prrM»nal  e»tatc   amounting  to   over  23,000/. 
'  >c  utsxtxm  he(|ueath«,  among  other  rams,  1000^  each  to  the 
>nneu  Sodely  of  London  and  the  Royal  Soeiety  Scientific 
.-hefFund.    The  resiiine  of  his  real  ;ind  |KT!^>nal  estate  is  to 

•  Vld  upon  tnut  to  apply  the  .saincinprep.-iring.ind  puhltshing 
'  j/iicjl  works,  or  in  the  purchase  of  books  or  spcdmens  for 

:r  twtanical  establishment  at  Kew ;  or  in  such  other  BHUiaer  as 
•  «»nMoei  inay  conaider  best  Ibr  the  piamotton  of  botanical 
■  '<nee. 

At  ihc  mcx-tinp  r,f  ;lie  r.jl.inl.il  Iii>titule  00  Toesehy.  Ct!). 

•  .  Ilcnrj-  Lefroy  r«,aU  a  japur  on  the  meeting  of  the  Hrni!>h 
. --'^Cia»ion  in  Canada.  .Sir  I.yon  Playfiur,  M.  P.,  referred  to 
•t  Tiat  of  the  British  Association  as  marking  a  point  in  the 
•-•-■Beeaf  dWIifaiion.   Canada's  po-iii'on  of  havii^  federated, 

'•Evader  the  ]lrc^■^'lrc  uf  v,;ir,  ''iit  in  .1  lime  of  profound  peace, 
MltqQe  iit  ihc  hisiory  of  the  world.    The  science  of  Ureat 
; '-.i«n  belonged  to  the  Kmpire,  and  it  was  right  that  Canada 
'mid  h«  the  fint  to  try  to  fodeiate  the  science  of  the  United 
XiRgUom,  and  disifibate  it  over  the  Empire.    What  Canada 
«  \nicd  wa>  not  pure  science,  h  it  :i|ij)ttcd  science,  to  bind  to- 
^^rthcr  her  va.sc  territory  by  railways.    But  knowing  that  applied 
«cience  did  not  come  except  pare  science  preceded  it,'  Canada 
mJ  had  the  forethought  and  wivlnm  to  w»!cr-,mc  f^nf  pure 
•dence  lo  the  Dominion.    Sir  Lyon  gave  .1  humorous  account  of 
It.  i^ireniure  he  ha<l  in  a  wild  part  of  Ottawa  with  a  Scotch 
wnas  manager.    It  turned  out  that  the  niana(sr.  when  in 
tMlaad.  had  attentkd  the  Meehanics*  tmthuteat  C!a.tgow,  and 

»teTT»  .iir!v  (l,.-  cvonin^'  ..Irisxr,  at  the  .\ ndri  ■..irii.tn  lii-litulion, 
oUajatii^  a  •inuMiJcivljje  oi  chctiii^iry  and  inincialogy,  which  had 
itos4  bim  in  gootl  stead  on  emigrating  to  Canada.  From  his 
•snpouiot  he  (Sir  Lyon]  heard  of  many  other  Scots  of  a  like 
SpK,  all  nf  whom  hail  got  on  well,  from  the  sciendlic  education 
■Jirj  ha  l  icj  iiitd  III  similar  in^tinni  j!i>.  For  such  men  he  did 
iM  knon  a.ay  better  country  than  Canada  to  find  openings  for 


KettinR  nn  in  the  w.  .rl  I  Prof.  G.  T.  Bonney  spoke  at  some 
length  of  the  interesting  geolo^cal  formation  of  Canada,  and 
said  he  believed  that  the  district  north  of  the  St.  Uwrenoe  was 
rich  in  valuable  minerals,  .^n  l  th.it  cvi  lnring  parties  f  >r  li.eir 
discovery  should  be  organised  to  supplement  the  systematic 
geologic il  .urvey  which  was  being  slowly  c  mductetl.  He  con- 
demned the  wasteful  treatment  of  (he  forests  that  was  going  on 
in  some  of  (he  partt  he  had  visited,  and  suggested  that  it  was  a 
matter  which  shonld  eagage  the  Miention  of  the  Donunion 
Government. 

On  Tuesday  evening  Sir  Frederick  Bramwdl  gave  an  address 
.It  the  Institution  of  Civil  Engineers  on  his  assuming  iht  chair 
for  the  first  time  since  his  election  as  president.  .Sir  hredericlt's 
subject  was  suggested  to  him  by  the  forthcoming  Exhibition  of 
Inventions,  his  address  consisting  mainly  of  a  review  of  some 
of  the  most  icmarlodtle  recent  inventions  in  the  application  of 
science  to  cngineerinr;.  Sir  Fi-durirlc  ;i|ip.ir<-nily  t;ivcn  up 
hope  of  our  being  able  to  put  the  tides  to  any  practical  use,  and 
hints  that  Khartoum  might  have  been  rvKeved  long  ago  had 
our  aeronauts  been  as  inventive,  or  our  War  Oepartnwat  as 
enter])rising,  as  thosa  of  France. 

M.  Co(»iar,  the  French  Minister  of  Posts  and  Telegraphs, 
was  prewM*  on  January  2,  at  Rouen  to  witness  some  iniercstin^; 
experiments  in  telephoning  to  a  great  distance.  TIil'  oU^cct  wa-i 
to  test  thf  results  of  the  application  between  Rouen  and  Havre, 
a  distance  of  90  kilometres,  of  M.  Van  Rysselbci^he's  system 
of  instantaneoas  Iransmiision.  The  experiment  was  perfectly 
successful,  and  during  more  than  one  hour,  nif  -acjcs  were  ex- 
changed between  Rouen  and  Ilayre.  The  .Minister  annouiucd, 
on  leaving  Rouen,  that  the  communication  would  be  open  to 
the  public  in  about  a  fortnight.  Since  January  t  the  fint  tele- 
phonie  offices  have  been  open  in  Pads,  and  it  is  probable  that 
communication  wOl  sooo  be  cstnhUshed  between  Pan  and 
Rouen. 

Ma.  Lamt  CAapawTEa  lectures  on  Sunday  at  the  5>anday 

Lecture  Society,  on  "Tho  Life  and  Work  of  Sir  Williiin 
Siemens,"  illustrated  by  tx|icriments,  diagrams,  and  the  oxy- 
hydrogen  laiiiL'rii>.  Mr.  Carpenter  has,  we  understand,  obtained 
some  «;pi'<:i.Tl  mntcrials,  .  jf  which  lie  will  mikc  irc  in  his  lecture. 

Ri  roKTj  from  Brussels  slate  thiit  tlu'  Spaiusli  earthqu.nkc,  or 
a  similar  ;  imultaneous  carthqu.tke,  was  felt  at  the  Royal  Obscr- 
vatory  there.  The  Observatory  is  siutcil  not  to  be  provided  with 
special  tnstraments  for  recording  carthqu  ikes,  as  these  phenomena 
are  so  rare  and  slijdi:  in  Ht  l(^iuni.  Ii  is  sii.l  tliit  on  December 
26  last,  the  day  succeeding  the  first  great  shock  of  the  Spanish 
earthquake,  one  of  the  astronomical  elocles  in  the  principal 
meteorological  station  in  the  Boulcv.inl  de  rOhservatr  ire  w.ts 
stopped,  and  the  other  went  irregid.irly.  The  ofliccr  tjliaigcd 
with  atlendin;;  to  them  perceived  that  the  pillars  an  which  they 
rested  bad  been  displaced,  and  were  no  longer  vertical.  On 
the  evening  of  the  aame  day,  M.  Lagrange,  when  about  lo 
make  some  obscrvitinn^,  n  v.icL  1  that  the  large  telescope  was 
also  displaced,  h  .ippears  from  this  that  the  undulations  of 
the  crust  of  the  earth,  which  have  had  such  dis-istrous  cflTccts  in 
Spain,  extended  as  far  as  Brussels,  and  although  their  eifects 
were  not  generally  apprecHable  in  the  latter  city,  yet  they  were 
noticeable  ill  thcease  of  dehc.iti'  in^lr.m.ents,  such  as  astronomical 
clocks.  It  would  be  interesting  to  h.ive  a  precise,  authentic 
statement  on  this  sulijcct,  and  al«o  to  learn  whether  sioaUareSitcts 
were  noticed  anywhere  else  in  Europe  during  the  last  week  ol 
the  old  year. 

At  a  reoent  meeting  of  the  German  .\siatie  Society  of  Japan 

a  paper  was  read  by  Dr.  H.  Muraoka  of  Tokio,  on  the  magic 
mirror  of  Japan.    It  is  generally  sappose<l  th.it  its  magical 
quality  was  discovered  only  recently  ;  but  it  w.-is,  says  Ik 
Muraolta,  ienown  ibr  a  long  time  in  Japan.    Old  ladies 
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i-jtz  La         i:  iheir  ]r>3:h.  fifty  ytan  since,  they  frequenily 

*  rtrr-i.  miiac,  K  tc^c^  that  the  inflection  of  the  sun  from  the 
mr—vr  «  lie  nil  ot  cet'-.ng  cnntained  the  figures  or  letters  on 
o  T»-«  I:  B  cud  to  hare  been  known  to  the  Romans  in  con- 
*=sy;B.  wzLi.  «-<»e  of  their  uirmrs,  and  any  one  concealing  a 
Bu-f  .T  --ii*  quality  was  arresteil  as  ,\  sorcerer  ;  but  the 
■Kli^rtri  isr  itis  su:enent  is  not  jjiven.  The  subject  is 
capipiBC  r:e.-<iiera':vc  anentioa.  a»  will  be  seen  from  the  fact 
aac  a.  rraesc  reart  a  Itst  of  fourteen  writers  on  the  subject  is 
r-n-r:.  r-:<ji  S  an^lxi  Jul;en.  in  1847.  t  j  Messrs.  Ayrfon  nnfl 
2  =~}  ~r-y :  a»i.  as  the  subsequent  discussion  showcil, 
ZUSK  srt  :c:_»«i  ci»  evra  in  thi*  list.    These  writers,  especially 

ii-'a',  Lare  demonstrated  beyond  doubt  that  unequal 
=.r<^rrLtf>  3  u.;  cjrror  beget  iu  magical  quality.  The  |>olishcd 
''^^.^  tst  rtCTru  ba  the  conrexity  is  not  continuous,  and  is 
■'^■tA  a  T— 1—  ;Iaoes.  After  going  over  what  had  already 
'•*=^  •  at  A 'Jit  ki";ea,  and  iu  results,  the  author  descrilwd 
••*  ■  — Tev  ^iiii.  The  riddles  of  the  mirror  are  far  from 
s«a«;  la-wrrri  by  the  discovery  of  unequal  convexity.  For 
«An.--t.  :s  tae  inequality  caused — by  pressure,  heat,  or  by 
—  ^'■^■^  —  s.  il-cular  tension  of  the  metal  plates  ?  The  writer 
Tjizy  ea;«r.mcnts  to  answer  the  question,  an<l  he  succeeded 
•.7  eyt»=.»  '/  ..hefnicil  agents  in  drawing;  lines  on  the  flat  back  of 

•  ti-T--?.  wh;-h  were  repruduccti  on  a  reflccte*!  image  from  the 
^'-f.  H»»re^jl"s  arc  :  That  the  irregularity  in  the  convexity  is 
•-».'<<^  ''7  -»e  grinding,  which  alters  the  molecular  tension,  that 

*  mirr  jf  may  be  produce«l  at  will  (it  was  generally  sup- 
y^*^-  '  >  'he  w  *rk  of  chance  alone),  and  that  the  magical 
•.         vnf»ui«-<l  to  it  is  not  confined  to  Jap.tncse  brortte,  but  Is 

.r.  V*  all  firm,  elastic  sul>st.inccs.  A  curious  process  em- 
y-jrl  by  mirror-workers  is  describe  I  by  Dr.  .Muraoka  :  it 
%y^t'.  Ui  \f.  our  of  the  secrets  of  the  craft.  If  the  surface  of  a 
tn.ti  tt  SiSi  f<r«rn  made  concave  by  mechanical  pressure,  the  injury 
.1  f  'mfd,  .IS  mi;;ht  lie  expccleil,  by  h.iiumerini;  the  other 
t  !:.  «/r  viwr*  I  >c  fiircinj;  the  metal  back  it»to  its  place.  'I  he 
m'mtn.itt  takrs  an  iron  tool  with  rounded,  Init  slightly  rough, 
*'>^.  *r,'i  ruin  thr  concave  |iortion  nf  the  mirror  in  nil  directions. 
It.'.',  a  liitf  network  of  scratches  has  l»cen  formed.    The  place 

f.-'-s  i'(  iuelf,  and,  instead  of  being  concave,  becomes  more 
tyftBtrM  'Itan  ihr  rr^l  of  (he  surface.  This  convexity  is  then 
•f.i»r<t  atvajr  wiili  a  knife  made  for  the  pur|x>sc,  until  it  becomes 

w.ih  ilir  rr»i  of  ihc  minor.  When  thi>  is  done  the  whole 
v.rfa/^  IS  ag^in  ground,  |M«lishcd,  and  amalt;amated. 

A  MHA'o.r.  JJp.ln«-^c  custom  has,  acciinlin;;  to  the  Juf'in 
Mn'l,  l.i'cijjlit  lo  light  by  the  working  of  the  coitscription 

\n-ai\  iif  ■  rcriain  family  was  instructed  th.it  the  time 
^  .yt  "..;.<■  Vtf  hi«  vin,  whoso  name  was  on  the  census  list,  to 
M,"!.' al  rxamiiiaii'in  prior  to  actual  enli'-iment.  The 
fa  '.'f  !'/«•  no  •irii'r  in  informing  the  autlioriiies  that  the  indi- 
».'J..!   »»'»fr'il  l«»,  lli'iu^h  bearing  a   male   n;»iH'',   wa.  his 
•!<  'i   •       lie  ciplaincd  that  having  lost  two  daughters,  both 
'<fir  yit  fild,  h<*  ha<l  been  driven  to  this  expedient  to 
-I.'  'hifd  a'lvc.     It  ap]>ears,  further,  that  in  matiy  <lislricts 
>A  Jaj'in  j<e-.ple  still  resort,  in  their  anxiety  to  prolong  the  live* 
»/f  tl,'-ir  children,  to  the  custom  of  bc-^lowing  ujn>n  ihcir  ull'sprin^s 
bam'-s  rjrdinarily  given  to  infants  of  the  op|>ositc  ,sex,  whenever 
d"-»'h  lii>  mad-;  frcpient  viiits  to  their  households.    The  present 

•  *■      iirtrd  in  t'he  capital. 

A"*  iin(^jrtant  memoir  by  Lieut.  Casey  on  the  North  American 
•j«e<i»-. '»f  beetles  of  the  sub-family  Jy*^*//!!  has  just  lieen  pub- 
lithe'l.  Il  extends  to  over  200  iKiavo  pages,  an<l  describes  in 
■sionte  detail  nearly  170  sjiccies,  of  which  the  greater  |>3rt  are 
Mw,  mmI  riMwld  fona  one  of  the  most  important  contributions 
to  tjratenaUc  entomology  in  the  States  that  have  appeared. 
"  SUmiu,"  ia  the  bnMul  sense,  is  welt  defined  as  a  whole,  but  is 
NOtorioavly  difficult  in  detail.    When  genera  become  unwieldy 
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owing  to  the  mass  of  species  included,  it  b  ■  convcoieoce  o 

students  if  they  can  be  split  up  by  recogniv.ible  divisional  chi- 
raetcrs.  Acting  on  this  idea,  Casey  has  split  "  SUnut "  iito 
Stfttus  anti  Aretif,  on  tarsal  structure.  ThLs  subdivisioa  rquUly 
aSccIs  European  (and  even  British)  species. 

Mr.  .\i.nERM.\N  W.  II.  HAII.F.V,  as  rresidcnt  of  the  Man- 
chester Society  of  Engineers,  gave  an  interesting  inaugural 
address  on  the  loih  inst.,  his  subject  being  "The  Reign  of 
I..-1W  in  Relation  to  the  Unification  of  Engineering  Work." 
"The  reign  of  law,"  Mr.  IJailey  stated,  "is  imperial  in  I  be 
domain  of  the  engineer.  He  deals  with  forces  which  hare  de- 
finite, fixeil  v.due-.  If  he  perceives  a  quantity  ot  a  forte  he 
knows  that  he  can  identify  the  same  measure  or  quantity  of  tbt 
like  whenever  he  meets  with  its  equivalents  under  ci|ual  cwntii> 
tions.  We  know  that  chance  does  not  rule,  and  if  there  be  con- 
ditions that  are  indefinite  or  olwcure  to  us  it  is  not  because  lhcf» 
i*  no  law,  but  because  we  arc  ignorant  of  its  records,"  This 
text  .Mr.  Bailey  illustrated  by  reference  to  the  necessity  of  exact 
measurement,  supportinj;  his  position  by  njm  ^roii'.  examples. 

Prof.  F.  El.r.AR  is  about  to  deliver  a  special  c  mrse  of 
evening  lectures,  in  the  University  of  (iUsgow,  upon  "  The 
Buoyancy  and  Stability  of  Shijw."  The  ciMirsc  will  coostu  o4 
twelve  lectures,  commencing  otT  the  2Jnd  ia*t.  These  Icctares 
are  intended  not  only  for  students  of  this  branch  of  the  tcienoc 
of  naval  architecture,  but  also  for  the  amvenience  of  draughts 
men  and  others  who  arc  employed  in  shipyards  duriitg  the  Jay, 
and  who  are  unable  to  atteml  the  regular  University  classes. 

In  the  report  of  the  Metcurolo.;icaI  .Service  of  Cans  la  for 
1SS4,  attention  is  again  called  to  the  advisability  of  estmHIuhing 
a  marine  department  in  connection  with  the  Meicorolo:;ical  ^»cT- 
vicc  for  the  pur|n>SL'  of  organising  a  system  of  ob  ervalions  00 
the  ocean  by  stcamcr.>  crossing  the  Atlantic  and  by  those  trad- 
ing with  |N)rts  in  Brazil  and  the  West  Indies.  Canada.  h*via£ 
great  shipping  interests,  should,  it  is  thought,  take  her  part  ui 
the  great  intematiiinal  work  now  going  on  of  charting  the  meteoro- 
logical cotiditioii-,  prcva'ent  over  the  Atlantic,  and  in  the  g^n«t«l 
development  of  ocean  me'corolot;y.  Such  ot>scrvalions  in  the  Nortk 
Atlantic  would,  it  is  stated,  In;  of  great  value,  es|>ccially  in  per- 
fecting kn'iwle>lge  of  the  movements  of  a  particular  clas>  ot  storms. 
Recent  inve^ti^ations  on  the  subject  of  the  climatic  reiaiioitt 
of  Canada  to  Kurope.in  countries  show  that  the  Dominic  n  has 
the  la'itudcs  of  Italy,  France,  Germany.  Austria,  the  KriiUh 
Isla  ids,  Russia,  Sweden,  and  N^irw-iy,  and  h.«s  as  many  varie- 
ties of  climaie  as  have  those  countries.  There  is  greater  coM  in 
winter  in  many  of  the  latitii<les  of  Canada  than  in  ciirrespondin^ 
latitudes  in  Europe,  but  the  summers  are  a^xjut  the  same.  The 
most  southern  part  of  Canada  is  on  the  same  parallel  as  Rome, 
Corsica,  and  the  northern  part  of  .Spain  ;  it  is  farther  south  than 
France,  Lombardy,  Venice,  or  (Icnoa.  The  norihrm  shores  of 
Lake  Huron  are  in  the  latitude  of  Central  France,  and  raat 
territories  not  yet  surveyed  lie  south  of  the  parallel  of  th« 
northern  shores  of  Lake  Huron,  where  the  climate  »  fat'surable 
for  all  the  great  staples  of  the  temperate  >ne. 

Willi  the  new  y^-ar  Casmoi,  tl»c  well-known  French  'cletitific 
journal,  will  enter  on  a  new  periol.  The  size  will  be  increawrl,  la 
order  that  larger  illustrations  may  be  introduced.  Il  will  io  fatisre 
c  >n'>i>t  of  64  columns,  two  on  a  page,  ca^h  of  which  will  cnataia 
more  matter  than  its  present  page. 

The  additions  to  the  Zo<doKical  Society's  Gardens  dunng  the 
past  week  include  a  Piij-lailcd  Monkey  (  . WW  fcri»r  mmrstrim-!  g  > 
fro  II  Java,  a  Maca-)ue  M-mkcy  iAf>u.i(mi  ryit^^m^/^i  9  fruas 
India,  a  Vulpine  Phalanger  ( PkaJ im^ita  tm/fiiia  9  )  frrjw 
Australia,  presenteil  by  Mr.  J.  Church  Dixon  ;  a  Moufloo  [(>wit 
muit"i.>n  i  )  from  Cir-ica.  proenicil  by  II.R.U.  the  Duke  of 
F.dinburi^h,  K  G.  ;  a  Vulj.ine  Plialan^er  ( '•m/^imai 


NA  TURE 


Digitized  by  Coogle 


JQH.   15.  1885] 


NATURE 


^5' 


fevn  Australia,  prcMnted  by  Mr.  B.  C.  Tarr ;  a  Short-lo«d 
E»i|1e  (Cirtoi/us  gaUttus)  from  Suez,  presented  by  Capt.  II.  E. 
kobliins  ;  a  I ^1  rune  Sii.ikc  Cilffxllii  laccftifM)  from  North 
MtvaiL,  ptMUJicU  by  Mr.  K.  F.  Sibbald ;  a  Roae-crested  Cocka- 
MO  (Cmftu  aMrarwiinr)  fton  Mdnocaa,  dqwnted ;  a  BJack 
And  ^'ellow  Hawfinch  (Xfyurobut  mitanojcantAut)  from  \\irk- 

!»ri<),  a          Pav-tor  (S/m  111,1   )  from  the  Andam.in  Ist.in'ls, 

(our  Starred  Tortoises  {Tesludo  sttUatii)  from  Imlin,  a  Tuher- 
caUted  Iguaaa  tmiiraUata)  from  South  America, 


OUR  ASTF GNOMICAL  COLUMN 

Tiif  Navai,  Ob'-lrvatorv,  Wasjiingt  ^n,  — Tlie  Rtpon  of 
hif  Stipenntemlctii  of  this  cstahlishmcnt,  (.-'ommiKlorc  S.  R. 
fnttkhnk  to  |lic  Navy  iJrpartmcnt,  for  iht;  yc.nr  ending  Outober 
]l,  ltt4t  b**  ^«ttk  ti^ucd.  Great  stress  is  laid  upon  the  impoft* 
taiot  of  <omm<'n<:iiin  the  buildings  for  the  new  Ol)scr>atory. 
Tbejptc*enl  site  is  staid  lo  Ik*  noioriously  unlitaithy,  .and  the 
IniUduig^  arc  in  a  •hlapidated  Mate,  and*  as  the  eround  for  the 
Dew  O'^v.-ttury  l>.is  t.eco  purchased  and  the  piaiu  made  and 
ap^ml,  the  .Superiotendent  uige«  that  C«■^gt«(s  should  be 
api-riled  to  during  the  comins  tca^MNI  for  A  porttoo  at  Inst  of 
i^c  fun>Ls  rc^ioired  for  the  new  Observatory.  Ills  estimate  "  For 
tLe:  I'ur^iose  M  erecting  a  new  Naval  Obaervatoiy  and  necessary 
hafldiagfiupcMi  the  <>itc  purcbucd  ander  the  .\ct  of  C<>nt;rcs», 
aiipnvM  February  4,  liUki."  atnounts  lo  586,138  dollars,  or 
ajiprrixim-ntdy  IM^OOO/.  llie  26-incll  equatorial  mas  chii.-fly 
etnpl<)}ed  in  obcervaliona  of  the  Mtellites  of  Neptune,  Uranus, 
Saturn,  and  Mar* ;  in  the  case  of  Unwu3>,  ihc  ol)scr\a- 
lions  were  coiifimsl  mostly  to  the  two  outer  satellite^!, 
aod  have  now  l^i-en  disLontimie*!,  as  the  favourable  time 
/<*  determining  the  jiosition  of  their  orbits  has  passed. 
Since  (his  instrument  Mfii>  mounli:>l  in  1H73  o'.iservations  of  the 
'Jiol  Mtellilcs  of  the  planets  h.ive  constitutctl  its  main  work, 
;n>d  the  lal)oriiJUs  discusj-i.  11  .<!  \V-  'A.  '^ri  illMii-.  liic  vuw 

"j  the  correction  of  orbit.il  >  !•  rutiUi.  wa>  c<>iiimcncc<i  in  tiiiatit 
.ii  Aug  Ni  i.'sS;.  .m  l  Is  111  '.s  m  a  very  adv.inced  state,  particu- 
Ixriy  It  rigar.is.  the  s.Aiel!nc->  of  S.iturn.  A  report  from  I'rof. 
Hirkncss,  in  charge  of  the  vvorli  for  the  Transit  of  \'cnus  Com- 
rcauion,  isap,  ended  :  the  ineasurenients  of  the  ni-^jalivcs  ol)taine<l 
a'  the  various  stations  wr\s  complclcii  la  t  Au^inst  ;  thi:  number 
J  holographic  plates  giving  s.ilisl'ai  lorv  results  is  932  for  the 
a.-rrhem  and  651)  for  tin-  soutln-m  In  u  i  |  n  ii  i'rof.  Ilarkncss 
aWen  into  dedtils  with  rcsix-ct  to  iIicm-  n  <  imhi  -.  and  the  method 
i<  ti.iKloclitig  (hem,  for  *liith  reference  m. he  made  lo  the 
wport.  The  SiTperintcndcnt  regrets  that  the  printing  of  the 
Washiogton  oliserv.'xtions  is  not  »o  advanced  as  is  desirable,  and 
[•n.j»rc<^  aj'plying  (o  Congress  for  a  sum  of  uxx>/.  annually  for  a 
^n•  jears,  in  order  to  bring  up  work  to  date,  after  which  a 
«aalier  «un  would  allow  of  the  due  publtcatioo  of  the  obser- 


TfiE  DcAEBORM  O8SIXVAT0BV,  CitlCACO. — The  fcport  of 

Thr  I  director  of  th»  Observatory,  Prof.  G.  W.  Hough,  dated 
Joiie  18,  1884,  has  been  received  within  the  past  week.  The 
i»rvrk  w  ith  the  iK  itieh  c<piatori.il  was  confmeil.  as  usual,  during  the 
prrvi'ias  y<w  'o  the  obseryations  o)  a  few  s|  lecial  objects,  includ- 
■ng  Tons  s  comet  of  i8tj  on  its  rc.ippcarance,  difhcult  <louM>-- 
•tjr..  the  planet  Jtipitcr.  and  the  natcUites  of  L'ranus.  'ITiirly- 
iwii  new  drniblc-sLirs,  most  of  which  are  difticuli,  were  detected. 
TJh  r  iTTij-anion  of  Siriu^  n:  n-iu  1  l.y  I'rnf.  Hough  on 
clorn  nights,  and  by  Mi.  l!uiul<.4in  mi  ten  nights,  the  mean 
rcfolt  being 

1884*185  ...  Pontioo,  36 -6;  Distance,  -45. 
wkieh,  with  the  ofiMfvitkiBs  of  lecent  years,  leenis  to  indicate 
that  the  period  of  revolution  of  the  comp.anion  ii  longer  titan 
iWt  indieMed  by  ihcoiy.  The  disk  of  Jupiter  was  observed  on 
r>c-n'  f.iT^'»ral-lc  occatioili  and  nucroiDetfic  measures  made  on 
the  pri'icipai  &poto  and  marldBg*,  induding  the  great  red  spot 
rt-niatkcd  Ml  iSytt.  With  bei>t  vtxon  the  oolour  of  thi« object 
in  iSK  ;  .S4  was  "unmistakably  a  |>.ite  pink."  Tlie  spot  is  Stated 
(u  \\x>*  n>ain(aioeil  its  «i/c,  shape,  and  nuilioe  during  the  five 
^jir\  »(  ha*  be«i  ob<iervcd  at  Chicago  ;  in  this  rc!>|)col  experience 
there  t  n  i.-  t  fuily  «ccordc<i  with  the  nBpres>ions  of  sooe 
oWrvtrf^  !kit  the  spot  had  "l..st  ii«  outline,  and  become 
ioeiTE«il  in  A  taint  belt  on  the  following  end.  "  1  he  most  marked 
ctMMKe  \<3>\  bocu  in  its  degree  uf  vistliibty,  but  il  w.is  seen  at 


Cbica«»*s  loQg  m  the  planet  was  ofaaennble.  Prof.  Honi^h 
adds  uiat  from  1879  to  IKJ  the  spot  had  a  retrograde  drift  in 
longitude  vpoo  the  mrfiMC^  or,  ia  other  words,  the  ap|NMent  rata- 
tion  of  Japitcr  ««f  increased  froB  9h.  55m.  J4-0B.  ia  1S79  to 
9b.  SSa.  J8'4i.  in  1883.  Duciflg  the  last  oppoaitiaQ  this  drift 
appears  to  have  neariy  ceased.  The  mean  period  from 
tember  12,  1883,  to  June  ti,  t8a4,  OompriMllg  6folOt«tWI»,  » 
9h.  55m.  38  1$.,  and  the  mean  for  the  whole  five  yean  of  ob* 
servation  is  5501.  37XM.  The  rc|>ort  is  accompanied  by  sis 
tinted  lithographs  of  the  appearance  of  Jupiter';!  disk.  Satiun 
was  frec|ucntly  examined  with  the  view  to  detecting  m-trkitlgs  OQ 
the  rings,  but  all  observations  so  far  in  this  direction  have  been 
negative.  While  the  rings  have  been  sharply  defined,  at»d  even 
the  l>oiinilary  of  the  dark  ring  well  seen,  "  nothinjj  indicating  a 
divisitjn  in  the  outer  ring  h.xs  over  been  noticed.'  This  is  not 
in  accofil  with  the  conclusion  of  many  othra'  observers  provided 
with  telesaqies  of  les«  optiGal  capacity  than  the  Dearborn 
refractor. 


GEOGRAPHICAL  NOTES 
A  soCAiXKb  "envoy"  of  the  Mayor  of  Timbuktu,  lately 


arrived  in  Parts,  has  been  leeeived  by  the  Fi«neh  Piesktent,  and 
mtnidtteed  to  the  Geographical  Society  at  its  last  meetiitg.  On 
this  occasion  it  was  stated  that  there  is  no  Sultm  or  military 
authority  in  this  famotts  metropolis  of  Ncgroiand,  but  only  a 
body  of  mercbatrts  who  yearly  elect  *  kind  of  mayor  from 
amongit  themselves.  This  statement  is  not  ({uite  correct,  and, 
as  little  Is  known  r^arding  the  internal  affiurs  of  the  city,  the 
foliowit^  facts  will  be  accc)>table ; — For  over  200  years  Tim- 
buktu has  been  administered  by  a  "  Kahia,"  a  kitHl  of  burgo- 
master, origmally  a|^x>inted  by  the  Kmpcror  of  Marocco 
fi'om  the  Moorish  Andalusian  family  o(  Er-Rami  some 
time  afier  the  exjMilsion  of  the  .-Vrabs  from  Spain.  The 
office  t'ccamc  licrtditary  in  this  family,  and  the  present 
I,  ;  I,  or  ".Amir."  as  he  now  allecis  to  cill  himself,  is  Mu- 
1  iiii-iii.l  Er-R.uni,  whose  Negroid  features  are  the  result 
I  II  i  1^  ilii.incc-  with  the  svirrounding  Souh  ay  )  (>|»ulation.  He 
tMiuii.aa  i,  little  influence,  and  is  ]»r,icr.'  illy  a  mere  pu|>iiel  in 
the  h.ui  l  of  wlitchever  of  the  rl.  'l  In;  i!'..  r'wr)  or 

Fuhiiu  ll  ulalij.  [avTlioiis  h  ip[)ens  lur  tlie  Uiiie  licitig  tu  iuve  the 
upper  li.md.  riie  Imorhaths  command  the  whole  disirict  be- 
tween TiiiilHiktu  an'l  .\rawan,  and  their  Sheikh  or  "  Sultan," 
Eg  r;Mi  l;)};UM)U,  seems  to  draw  his  chief  supjilies  from  the 
|>liiiider' <1  caravans  j).T.ssing  through  his  territory.  The  .\rab*, 
a*  in  the  tiiric  of  llarlh,  arc  still  ruled  l)y  the  head  of  Ihc  illus- 
trious Kl.litk.iy  f;)iiiity,  a  Lranch  of  the  Kuntza  trilK,  whosiT 
prciciit  thief  Lv  Sheikh  .\l),iUin.  His  policy  has  long  1>ocd  to  side 
with  the  Ful.mi,  wh-is.'  p.)wcr  here,  as  elsewhere  in  the  Western 
Sudan,  is  cons;ri;uly  oa  the  iniTca-.e,  and  who  threaten  to  lic- 
come  absolute  uia-.tcrs  of  Tiinbuktu  unless  this  place  falls  init» 
the  liaiuls  of  si>:ne  l'.ui  .>|>ean  power  a  lvancing  from  the  West  OT 
penetrating  up  the  Niger  valley  from  the  south. 

ACCORDIKG  to  the  Tmrkahm  Gatetft,  Dr.  GrishinutlOi  the 
tniTdler  and  cntoowkiebl,  has  condnded  his  investuptioas  iMo 
the  natural  history  of  Turkestan  fisr  the  present    lie  began  bb 

travels  in  the  Fer.i^ana  Valley,  and  from  thence  he  went  into  the 
.Mtai  region,  which  he  examined  ihoiouijbly.  In  the  course  of 
the  summer  he  visited  Osch,  y\rawan.  Nankat,  Utch- Kurgan, 
Shahimard.tn,  Knrak.uyk,  Koksii,  Tekclik.  the  River  U.-ilykty, 
Karamuk,  an<l  /anku ;  on  lu^  i  .:  nri  h''  vi  ited  Karamuk, 
Jirgetal,  Sarzlndak,  Kok-u,  Aliyiuu.u,ii,  and  went  on  foot 
through  Ihc  Trans-Altai  Mountains  to  HonloutKi  and  Karakul. 
Tlicgeologic.-il  Collections  are  very  considerable.  In  lcpido|)tcra 
I'iiNr  there  are  17,003  -pi.'iiuiTir-,  ,lI^,■.ln_;^;  i!i'  ni  li<.'.ni;  -n.-iny 
new  kinds.  'I  he  ex])cdiU  iii  .ilso  a  success  from  an  ^ihnu- 
graphic.il  and  anthroiKilogic.il  [!  >  nt  of  view.  Many  heiijhts  were 
measured  and  iheniiometiiL.il  sibscrvations  made  throughout  the 
whole  journty.  rhi-  li.n  <  M  r  met  many  evidences  of  the  exi-t- 
cncc  of  a  glacial  epwh  in  Central  Asia  :  amongst  these  arc  men- 
tioned the  presence  of  form*  in  Thiati  shan,  which  hitherto  have 
only  Inrcn  found  in  l.abrador.  tJrecnland,  Lapland,  and  the 
Swiss  .\lps.  Next  year  Dr.  Grishimailo  contemplates  visiting 
the  western  offshoots  of  the  Thiao-ahan  range,  because  this 
locality  has  never  yet  been  eMiHtned  thorMfhIy  fton  a  g^ 
logical  point  of  view. 

At  the  laM  neeliilg  of  the  Geographical  Socie^  of  St. 
Peterslnirg.  M.  Seliafl'sky  made  a  communication  respeCtins  thi' 
journey  wluch  he  undertook  in  order  to  explore  the  cent  rat  r 
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...'"f.'  /.(,  u[  Aulcuoniya  ma^rll^Hua,  oi  Pattlla  ma^eUanua,  Uvg- 
ti^<.-Tlt^  .A  o:jriii  juf'ata,  ami  n  few  other  mammals,  bal  no 
riumnn  rcmairi.,  no  ituces  of  pottery,  HO  booes  splil  for  the  ex- 
•  ricti^.n  of  the  marrow,  no  «raM  or  manufactured  objects 
l-eyori  !  a  few  nide  spear-  or  amw-heads.  All  this  offers 
1  l.p  n;.«i  striking  analog  to  the  mor«  recent  and  modern  refuse 
hc-.-ij..  now  being  formed,  and  seems  to  point  at  a  continuity  of 
lx>puI:iiion  since  early  quatcnHuy  times.  The  abcence  of  hnman 
rrmAim  or  split  lionet  Biislit  even  imply  that  tile  priinjtive  in- 
jj-'""^  '  '  r'"f«n'  descendants,  were  at  ao  period 

mldicter!  u,  .inthroiK.pha-y.  In  other  respects  the  latter  occupy 
an  cvic!iKiy  low  social  positioii.  They  piwtise  nofUbeyond 
1  he  nunufacture  of  frul  bark  caiMes,  vndnngid  itnoe  di«  ttntt 
01 1  brake's  vitii,  shell  LDivcib  htm,  daita.  iiw  haipoons.  The 
«if«ams  ate  braachcs  ttnck  in  the  mund  and  ntheted  to  a 
*wve,  or  clae  ft  nera  mnaco  $fcin  <aaioiw  the  Onai)  5u$- 
pcnoMfraa  a  tree  to  windward.   Their  food  h  mainly  fish, 


oi^mns,  wild  berriei^  mushrooms,  cetaceam.  greedily  de- 
TOMW  in  a  highly  putretoent  slate.  They  bdieve  in  gho.ts  and 
dOIBon^bttt  have  no  idea  of  a  god,  or  of  any  relicious  worship  ; 

guided  father  by  instincts  than  by  rcnon  ;  lack  even  tne 
maternal  sentimeot,  at  least  after  the  period  of  weaning  ;  show  no 
fcrling  of  real  alTection  for  friends  or  kindred,  the  only  deve- 
Iwad  scatiffient  being  that  of  pure  self^^h»L■>^.  '["liL-ir  >;upiJity  i- 
•Mllhat  Ibcy  are  unable  to  luiml  t.L-yr.n:!  Ilirce,  after  wb'ic)! 
^vW^ihiqg  b  iwu — m-.i^li,  many,  ^\•t,  in  tlif  f.i.c  (.f  .ill  tlii- 
UK  writer  was  .assured  by  (hi-  1  :llJIl^h  humi  .nnrit-,  now  cvan};cl- 
wHg  these  prli!i:;iv,.-  01  i!r-l),isf. I  |>LV>[i]e!.,  tli;i'  tliL-  ! language  of 
Ine  Vahgans,  inlu  wln(  ;i  lli.-y  h^tve  tiaiiibtcd  the  (Ifj^i  el  of  St. 
luike.  contain,  noliss  ili.m  io.ooo  words,  "a  wealth  contnist 
i&g  strangely  Willi  ihrir  prcvt  nr  low  state  of  culture,  and  natu- 
rally  sug^estiiii^  the  hyp'^ihrvis  of  .-in  r)ri>;iii  very  different  and 
fax  superior  in  ihc  j>rcMrnt."  l!ui,  .li^uuiiiig  a  former  higher 
»* ate,  lilt-  ilifiiLulty  IS  to  understand  hi>w  such  .i  rich  lin^;u]--,:ic 
•nlienlaiue  coul'l  have  been  preserved  (or  counllesis  gencfation* 
•n  their  jiiL-^cnt  •ieyr.i  Ic  1  condition,  and  auiid  the  adverse  sur- 


TOUBdings  of  their  present  habitat 
l^t  is  deiMiided. 


On  this  subjetf  clearly  more 


CHARACTERISTICS  OF  THE  NORTH 
AMERICAN  FLORAE 


IT. 


'II  IS  ■:tiritr.T~(  Is  Mivccj-.tiVili- 1 
rc^iirii  thfj  rwDaiiliiiodu!  Ih 


(  L'x^|ilati;i':on.  I  vi-nturc<i  to 
ira>  lliu^  L'iitu|  ii\rci  1 .1-  the  l.tvriurftt 


licirs  o!  llic  aiilc-Giacial  iii;;h  northern  llorj,  or  rather  as  tl... 
heirs  who  h.ivc  rctaine<l  most  ,;:  ih,  ir  iiih.erit.ancc.  For,  tnas 
much  a.s  the  present  Arctic  floia  l^  c-.sen;iallv  tli--  .same  round 
the  world,  and  the  Tertiary-  fo>.^il  ]>!antv  enton.li- 1  in  the  strata 
t»eneath  arc  also  largely  identical  in  all  the  longitudes,  we  may 
well  infer  that  the  ancestors  of  the  present  northern  temperate 
plants  were  as  widely  distributed  throughout  their  northern 
'I'.'.  In  their  enforcf<l  niigrorion  southward,  geographical 
1 '  >nt'>t;nrntion  and  climatic  differences  would  begin  to  operate 
I'crh.ij.s  the  way  into  F.urope  was  less  open  than  into  the  lower 
Utitmh-s  of  America  and  I'-asiern  Asia,  although  there  is  reason 
to  thirck  that  (ireenland  wa*  joined  to  Scandinavia.  How- 
ler that  be.  we  know  that  Kiirope  was  fairly  %vell  fiunisbed 
»  iili  iiimy  tif  the  vegcialilc  types  that  are  now  afaMDt.  pOSSiUy 
*ith  most  of  them.  Those  thai  have  been  recognued  are 
mainly  trees  and  shrubs,  which  somehow  take  most  readily  to 
fosrilLsation,  but  the  herUiecous  vegetation  probably  accom- 
I'.inicd  the  arlxireal.  At  any  rate,  Lurope  then  possessed 
Torrcyas  and  (tin^kos,  Taxodium  .ind  (Ilyptostrohus,  l.iboced- 
nis,  Pinc^  of  our  live-teave«l  type,  as  well  as  the  analogues  of 
other  American  forxns,  several  species  of  Juglans  answering  to 
llic  American  forms,  and  the  now  peculiarqr  Americai  genus 
C'aiya,  thiks  of  the  American  tyj>es,  Myricas  of  the  two 
Anitncan  ty[>cs,  one  or  two  I'laner  trees,  s|)ecies  of  Populus 
.•»n»wenng  l<i  our  Cotton-wtHxIs  nnd  our  Balsam -poplart  a  Sas- 
Ki/ra-s,  r.nd  the  analogues  of  our  I'ersea  and  Hen/oia,  aCataipa, 
Magnolias,  and  a  Liriixlcndiou,  Miples  answering  to  ours,  and 
also  a  Negundo,  and  suth  |>eculiarly  American  Lcsuminons 
g.:nera  as  th.  l  ocust.  Honey  IxKnist,  and  Gymnodadua.  To 
un  lcrttan  l  !■  ,w  liurope  cime  to  lose  these  clemeots  of  her  Itoia, 
and  Atlantic  N>irth  America  to  rct.iin  them,  we  must  recall  the 

'  An  Addrr*.  lo  I  Ik  liul.u>  ti.it  uf  the  tiriiith  AiMxiation  for  I  he  Advaitce- 
wfM  at  SciMite :  fcad  ai  MoaMMi  I*  dM  Biohngwal  Soctioa,  Awausi  at, 
H4|.by '■of  Am  Viay.  CoatimMil  Ihiw  ij). 


poverty  of  Europe  in  native  forest  trees,  to  which  I  have  alroady 
alluded.  A  few  years  ago,  in  an  article  on  this*  subject,  I  drew 
np  a  sketch  of  the  relative  richness  of  Europe,  Atlantic  North 
America,  Pacific  North  America,  and  the  eastern  side  of  tem- 
perate Asia  in  genem  and  species  of  forest  trees  [Am.  Journ. 
Sci.  iii.  vi.  85).  In  that  sketch,  as  I  am  now  convinced,  the 
European  forast  denCBts  were  somewhat  under-rated.  I 
allowMl  only  33  genera  and  8$  species,  while  to  our  Athuitic 
American  forest  were  assigned  60  genera  and  IjS  tpwi<*»  I 
find  from  Nyman's  Conspectus  that  there  are  tiMt  Oft  ihfi' 
southern  and  ea.slem  iKirdcrs  of  Euro|K:  which  I  had  oinittedt 
ih.ii  there  are  good  species  which  I  had  reckoned  as  nrnoiiyais, 
an  I  s<>me  that  nuty  rise  to  arboreal  height  which  t  had  couBled' 
as  $hrul>s.  But  on  the  other  hmdeodnr  the  present  pur}>ose  it 
may  be  rejoined  that  tiw  titt  COM^Icd  MMMal  trees,  of  as  many 
genera,  whidi  were  pcohably  canied  fion  Asia  into  Europe  fay 
the  hand  of  man.  On  Nyraan's  anthoiity  I  may  put  into  this 
catciory  Cfrch  Siltjuasimmt  Otndamh  SUiaua^  DUtffnt 
Lotus,  Styrax  sffifinalis,  the  Olhw^  and  even  toe  Walnut,  the 
Chestnut,  and  the  Cypress.  However  this  nay  be.  it  seems 
clear  that  the  native  forest  flora  of  Europe  is  exceptionally  poor, 
and  that  it  has  lost  many  species  and  types  which  OBice  bdbbied 
to  it.  We  must  suprKwe  toat  the  herbaceous  flora  has  snflfered 
in  the  same  way.  I  have  endeavoured  to  show  how  this  bas 
naturally  come  about.  I  cannot  slate  it  more  concisely  than  in 
the  terms  which  I  used  six  years  .igo. 

"  I  conceive  that  three  things  have  conspired  to  this  loss  of 
Ann  rn  an,  or  as  we  might  s-ay,  of  nonnal  t)'pes  sustained  by 
l'aiii>[>e.  First.  Kurope,  extend  in  Imt  little  south  of  ,lat.  40", 
is  all  \vlthiii  the  li-niis  of  severe  glacial  action.  Second,  its 
mountains  trend  ca>t  and  west,  from  the  Pyrenees  to  the 
Carpathians  and  the  I'ancasiis  hcy'ind;  tliey  had  glaciers  of 
theii  own,  wliich  must  have  tif;im  their  work  and  poured  down 
the  northward  flanks  while  the  pl.nns  were  still  covere<l  with 
forest  on  the  retrrat  from  the  ^;reat  ice  forces  coming  from  the 
north.  Attack' 1!  h  >th  on  front  :ind  NMr,  nudl  01  the  focest 
must  have  perishul  then  and  there. 

"Third,  across  tiv  line  of  retreat  of  whatever  tiecs  may  h.ive 
flanked  the  mnnntain  rantjes,  or  wpre  stationed  suutli  of  them, 
strctelicil  the  Mclilerraneaii,  nn  impassahh-  harrier.  .  .  .  I"--ca]>i; 
by  the  oast,  and  rehaUiiitaiion  fiotn  that  (piartcr  tintil  a  very 
late  perioil,  was  ap|>arently  preventeil  by  the  p:-olont;aiion  of  the 
Mediterrar.ean  to  the  Caspian,  and  prolojbly  (licmc  10  the 
Sib-jrian  t  •ccaii.  If  wc  accept  the  sup|K>sition  <jf  Nordenskjold 
that,  anterior  to  tin-  ( ihn  ial  pcririd,  l'.ur<»i>e  was  '  iMiundetl  on  the 
sonth  liy  an  ocean  c\ten  Img  from  the  .•\tlanlic  over  the  present 
ih>efi-.  of  Saliarn  anil  Central  .\sia  to  the  P.icific,"  all  chance  of 
■lic-.e  Aiiicriui!!  t)  p'c  ,  having  cscajie*!  from  and  re-enterc<l  F.uropc 
from  the  south  and  east  seems  excluded.  Europe  may  thus  be 
conceived  to  have  been  for  a  time  somewhat  in  the  condition  in 
which  CJrccnIamI  is  now.  ,  .  .  (Ireenland  may  be  referred  to  .is 
a  country  which,  having  undergone  extreme  glaciati<m,  Itears  the 
marks  of  it  in  the  extreme  poverty  of  its  flora,  and  in  the 
aWnce  of  the  plants  to  which  its  .southern  portion,  extending 
six  degrees  below  the  Arctic  circle,  might  be  entitled.  Il  ought 
to  have  trees  and  it  might  supp>rt  them.  Hut  since  their  dcstroe^ 
lion  by  glaciation  no  w.ay  h.t^  I  een  open  for  tlieir  return.  Europe 
fare«l  much  l>ctt»T,  but  bass  a  tic     in  its  degree  in  a  similar  way  " 

{AmericaH  Journal  of  S  if  net;  /.<■.,  p.  I94). 

Turning  to  this  country-  for  a  contrast,  we  find  the  continent 
on  the  eastern  side  unbroken  and  open  from  the  Arctic  circle  to 
the  tropic,  and  the  mountains  running  north  and  south.  The 
vegetation  when  pressed  on  the  north  byon-commg  lefrigermtioo 
harl  only  to  move  its  aoutbem  border  sonthwara  to  enjoy  it» 
nonnal  climate  over  a  favouiahle  region  of  great  eiteol ;  and, 
upon  the  recession  of  gladation  to  the  present  limit,  or  la  the 
oscillations  which  intervened,  there  was  no  physical  impedhnent 
to  the  adjustment.  Then,  too,  the  noiesouthera  latitude  of  this 
country  gave  greet  advMttage  over  Europe.  The  line  of  ter^ 
minal  moraines,  which  tmrkstheliBiU  of  gladation,  rarely  passes 
the  parallel  of  40*  or  39*.  Nor  Iwve  any  violent  changes  occurred 
here,  as  they  have  on  the  Pacific  side  of  the  continent,  within 
the  |terio<t  under  question.  So.  while  lutrope  was  suflerio^ 
hardship,  the  lines  of  our  Atlantic  American  flora  were  cast  in 
pleasant  placts,  and  the  gpodly  heritage  remains  essentially 
imim|>aired. 

I  he  transverse  direction  nnd  the  massivene>.s  of  the  mountains 
of  Kurope,  while  they  have  in  |.art  determined  the  comparative^ 
poverty  of  its  forest  vegetation,  have  jirescrvnl  iht  r.  a  rich  and 
widely  distributed  Alpine  flora.  Tlwt  of  Atlantic  North  Amcricai 
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leading  to  the  interior  of  Central  Asia.  This  road  is  much 
shorter  than  the  usual  route,  but  was  considered  until  very  lately 
as  the  wont  and  most  difficult.  But  upon  examining  the  ob- 
stacles presented  bjr  the  road,  and  principally  the  alleged  im- 
|K»s)bility  of  cflectmg  a  passage  through  Mertvy,  Kuultouk, 
Ou-il-Oust,  &c.,  M.  BiliaflFsky  found  the  assertion  to  be  erroneous, 
and  therefore  pronounces  himself  in  favour  of  the  road  he  has 
explored.  In  order  to  render  it  still  more  easy,  he  proposes 
that  regular  communication  should  be  established  on  the  Cas-pian 
Sea  between  Astrakhan  and  Cesarewitch  Bay,  that  two  light- 
houses, at  least,  should  be  constructed  ;  that  a  steam  navigation 
service  should  be  established  on  the  Amu-lJoria,  and  a  road 
f>racticable  for  vehicles  made  through  the  santb  between  the 
Amu-Doria  and  Khiva. 

'I'll K  last  fxi.)  of  Mr.  Lansdell's  scries  of  interesting  letters 
from  Central  Asia  in  the  /"/■««,  describes  his  journey  bv  boat 
down  the  Oxus,  from  Charjui  to  Khiva.  In  referring  to  the  fish 
of  the  Oxus,  he  mentions  the  Staphyrincus,  a  kiml  of  sturgeon, 
the  discovery  of  which  in  Central  Asia,  a  few  years  ago,  made 
quite  a  flutter  among  the  students  of  ichthyology  by  reason  of 
its  resemblance  to  one  of  the  North  American  sturgeons,  which 
was  found  for  a  long  time  in  the  Mississippi  only,  until  Fedchcnko 
discovered  one  in  the  Syr  Daria,  and  subsequently  M.  Bogdano- 
vilch  found  another  species  in  the  Lower  Oxus.  The  Oxus  fish 
is  known  as  Scaphyrincus  kaufmauni.  M.  liogdanovitch  {joints 
out  its  interest  from  a  geological  point  of  view.  '  In  the  Pal.'cozoic 
period,"  he  says,  "  the  ganoid  fish'o  used  to  inhabit  all  the  waters 
of  the  worlil  in  .t  great  number  of  forms,  comprising  almost 
entirely  the  ichthyological  fauna  of  that  jwricKl,  At  the  i>criod 
of  the  Devonian  formation  this  group  of  fishes  seems  to  have 
reached  its  highest  development,  and  in  the  strata  of  this  forma- 
tion arc  preserved  the  m  )st  numerous  remains  of  its  representa- 
tives. In  the  succeeding  geological  pcrio<l  this  group  api>ears  to 
fall  and  die  out,  giving  place  to  a  group  of  I'tltfstn  or  Iwny 
fishes,  which  inhabiteil  at  that  time  all  the  waters  of  the  world 
in  a  number  of  forms." 

On  December  3,  1884,  was  celebrated,  in  the  Scandinavian 
kingdoms,  the  bi-centcnary  of  the  birth  of  I.udwig  Holherg, 
"the  northern  Moliere  "    Prof.  Erslev  took  advantage  of  the 
occasion  to  bring  to  the  notice  of  the  L)anish  (ieo^raphical 
Society  the  services  to  geography  of  the  great  dramatic  |K>ct  in 
his  generation.    When  Holbcrg  w.is  app  >inled  Professor  of 
History  and  Geography  in  1730,  the  latter  science  was  in  a  bad 
]<light  everywhere,  and  esjiccially  in  Denmark.    According  to 
I  he  curriculum,  (he  Professor  had  to  hold  a  reading  once  a  fort-  1 
night  on  geography,  but  it  is  not  known  whether  these  readings  ' 
actually  took  place.    Holberg's  great  interest  in  geography 
cvidcnl,  not  only  from  his  own  geographical  writings,  Init  .nl--  ' 
from  m.iny  of  his  observations  elsewhere.    He  betook  li  ' 
with  much  eagerness  to  the  study  of  the  subject  ;  in  .1  ;  i 
to  Van  Howen's  "Journey  to  Russia    (1743)  he  rccomni<  > 
others  to  write  similar  descriptions  of  their  journeys.    \\  • 
first  geographical  work  was  a  description  of  Deiimv 
Norway  (1729),  the  serond  "An  Account  of  the  t  1 
Norwegian  Commercial  C'ily,  Bergen  "  (1737*.  "lucl' 
l*e  useful  even  still.    Ilis  thin!  work  was  a  >„\\> 
Iwok  in  I^atin.  entitled  *' I.udovici    Holl>rrgii  < 
Geographicum  in  usum  Sadioii  luventulis,   uf  xi' 
teveral  editions  both  in  Coj;icnnai:en  and  I  n; 
was  translated  into  English  in  I758,  with  a  .  " 
tnry  by  liolbcrg.    Some  editions  of  :'■  bel-'i 
nf  bibliographiraJ  rarities.    Hi-  n    '  ... 
by  Pastor  J onge,  but  Holi 
grew  into  seven  Urge  tiuat:-  v 

CAPT.  WlLUmD  CilATtrK,  rf    •  r-  ' 

communicated  to  th'-  '  ' 
discovery  of  the  trut- 
been  a  vexed  question, 
organised  and  led  an  < 
settling  the  matter.  The- 
Ijikc  ic)  I  .tlip  Itjwa. 
pushed 

I  v  tl'.. 


The  tract  of  country  in  which  |the  river  nn.  . 
and  unfrequented  region. 

An  embassy  of  two  hundred  an-I  fif'; 
aboriginal  tribes  of  Western  Chin:^, 
Pekin,  has  led  a  writer  in  the  S'erth  C^f* 
information  with  regard  to  these  littl''-k«i>i  • 
tribute-bearers  are  under  the  chargr  i.i  . 
sponsible  to  the  Chinese  authorities  olthvi-t 
ance  of  onler,  and  the  fulfilment  i>l  ..<■ 
one  of  which  is  that  of  visiting  Ivk,.. 
tribute.    The  localities  from  wliiiii  . 
the  country  from  Yennan  to  K.- 
border  of  Sze-Chuan.    At  on>'  ■ 
"almriginal  officers,"  embraii-'  " 
Western  and  Souih-Westcrii  Ch--- 
aid  of  ethnolog)'  to  guide  them  i'l  '• 
peoples  by  their  language.  <-ii^t...i 
and  religious  belief*,  but  thev  i«  • 
judging,  and  we  now  know,  i;rii^i 
to  place  the  different  racrs  mc.  • 
The  Lolos  of  Sze-Chuan  atw 
presented  at  Pekin,  who  aic  • 
Both  may  l>e  called  the  M'^-. 
according  as  the  cihni]  -, 
nomenclature  by  moun'.*' 
names  prevailing  uii)>.ii„ 
anil  Hsi  Fans  prefei  !'  ' 
Mon.    The  rest  of  •* 
in  the  southern  p.- 
all  to  belong  ii>  ■ 
Siamese,  the  l.;i.'  ' 
peninsula,  the  I '  • 
Cochin  Chin*"-" 
their  own  ii».i'"'t  ••• 
Fans  live  in  •• 
arc  short  "f 
adopt  Clii-'i 
rouncK-r 
stunt.!.  ' 
small,  •  ■ 
arc  a 
brav,  ' 
th-  •  • 
n 
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•  I   10  VlMt, 

►Ay  tw  r.»ct 
V.  (»n»1ie 
<  »J.i  Worlfl 

•>■  35'. 
■nun  ;  but 

'  ■  furol  i« 
•    •."  ..r>  fiw 
'  cli.irac- 
'■  ..   until  thf 
•    I  ■  .V  -r  dl'i  and 
'  .  !t.  thcM: 

t--i,  Imf  a  KHich 
wrHthc  owMt  notable 

••■      <«  the  Pacific 
•  •  I  iluu  their  forests 
bjp  the  more 
>.  a  UMUl,  srid.  and 
■ .  .iiHfMMl.   This  has 
i»  iiavcr»cd  by 
.     I'lain  between 
1 1,  Luj-cly  a  basin 
-   '  '>Pi\h  peculiar 
.''-*3ti>*n,  all  oignurhh 
'  ••Jt.iiiw  tif  moantuns, 

'tiw,  liul  whkh  hokl  in 
••'f^i  and  nf  other  vcgct  i- 


I  ■<nvnrt,  h  ix  far  from  anin- 

••)■•  nitt  Mop  lo  show  how. 

•  •  -n«c  of  rehef  and  exulia- 
.  ■      r.i  U.  he  passes  abruptly 
•••■^'i  in  the  world — a  forest 
ii!>  n<-iih<.rn  <.»ntinu.-iiir>n, 
itii  ii  lioc'l  ji  the  r.icific  co.i-;, 

•  !••  I'lircsl,  the  two  j^iK-m- 

■I.  It-,       I  it's   r.iii;^  nml    I-  ii  ^ 
>l.   111  I  Ahich  in  ( )ri-v;on  ami 

  ih-  ].!ain-,  yield  far  more 

1  I'l  1  inyuhtre  cKe.  am!  I  have 
I  Ujjely  on  fjinir  in,:.i- 
^.jur-.  -  ii;>:)n  the  I',«::tic  •.•'■i->t 

1   h  u'^ti  this  tloru  is  riclier  th.tn 
ihivin;^  almost  twice  a-.  n>iny 

•  iy  '  ihfi  except  that  of  K;istcrn 
'        tri'cs.     It  h.is  a  fair  num- 

"  '..i.  .1  Flowering  Dojjwooil,  even 

I.  hri^luens  our  eastern  wiMMttands 

•  ;>o'.ic»*ei(  only  oneHjuarler  of  the 
'  trees  that  the  Atlantic  forest 
\  than  Europe  in  this  respect.  It 

•    .  ii.iracteriiitic  trees  of  the  Atlantic 
.  Mn^rnoliii,  Aainina,  Nyasa,  Catalpa, 
jrbureoas  Lcfemioosx  (Ceids  ex- 
nv>st  of  the  genem  which  aw  00m- 
"'hrr  northern  temperate  llofa«i  having 
'  -rriet.  Celtis,  Bcech,  Chestnnt»  Hom- 
:i  Ashei  and  Maples.   The  ahniblMi]r 
•  on,  aldm^  licli  and  iwiied,  is ' 
-  the  sooth.   At  the  aoidi  we  find  a' 
finical  with  the  easlem  ;  but  it  is  interest- 
■•t«  region,  interposed  between  the  North-  | 
North-Eaat  American  and  with  coast  ap-  , 
•  ener,  has  few  of  tho«c  peculiar  gencm  which, 
I.  witness  to  a  most  renurkablc  connect  inn 
••»  so  widely  sunden-il  t»eo.rraphicaIIy.  Sauii 
•lulced,  occur  in  the  Kiternitdiate  rqjion,  ren- 
al aliscnrc  the  mi  ul-  n'ltcwirthy.    An<I  certain  I 
re  reprc-.,       I  in  single    iilenliCvll    xpctiev  i,m  ' 
' 'legon  .uu!  l.ri.in,  (siuh   as    Lysichiton,  \ 

1;  yet  lll.TC  IS  te^s  comnmnity  t>etwtjen  the^e  : 
be  expected  from  their  getMsraphical  proximity  i 
..  or  cowflt  llie  iii^  nortlimii  ftm  is  not  hefe  in  | 

«  I  have  maintai(..'  I.  extern  si.Ie  of  North 
and  the  eastern  side  of  Northein  Asia  are  the  favoured 
tlie  old  boKfll  ton,  and  if  I  have  plaa4Mjr  eiqtlained 


how  Europe  loHt  so  much  of  its  portion  of  a  common  inherit- 
ance, it  only  remains  r.j  cun^Iiler  how  the  western  side  of 
North  America  lost  so  inuLh  iinne.  For  that  the  mis-inij  types 
once  pxisletl  tliere,  as  well  a'«  in  I'.r.f  ipo,  h.is  alu-.i.ly  l>e<-ii  in- 
dicate! in  the  few  fjssil  expl"i.Hions  tliat  have  t.een  iiiiUc. 
They  have  liroiij^ht  lo  li;^ht  Mai^ii' il  i  \ ,,  Kim  ,  Ke<  clies,  Chest- 
nut, a  Liiiuidanihar,  A:c.  And  living  wilnesses  reni.iiii  in  the 
two  Sequoias  r)f  California,  whose  ancestors,  alon^  with  Taxo- 
diura,  which  is  »imilatlv  preserved  on  the  Atlantic  side,  appear 
to  have  fonwd  DO  •oull  put  of  the  Miocene  flora  of  the  Antic 

re^jions. 

Several  i  aii-i>  imy  have  c  insj)ire»l  in  the  dcstructiin  ; — 
climatic  di.Vi-unce.  lietween  the  two  si.Ies  of  the  continent,  such 
as  must  early  lia\L-  been  e,ta!ili^lu,-d  I'and  \\v  kn  iw  tlial  a  dill'er- 
ence  no  greater  than  the  pre<ent  would  be  ctfec;ive)  ;  geojjra- 
plitcal  configuration,  prohalily  t  >nrmingt)ie  migration  to  and  fro 
to  a  long  and  narrow  tract,  little  wi<ier,  perhaps,  than  that  to 
which  it  is  now  restricted  ;  the  trcmcmlous  outpouring;  of  lava 
and  volcanic  ashes  just  anterior  lo  the  Glacial  period,  by  which 
a  lar^e  part  of  th»  region  was  thickly  covered ;  and,  at  length, 
cotif]>etition  from  the  Mexican  plateau 'v^etation, — a  vegetation 
beyond  the  reach  of  general  glacial  movement  from  the  north, 
and  climatically  well  a  lapted  to  the  south-western  portion  oif 
the  United  States. 

It  is  now  becominj^  obvious  that  the  Mexican  plateau  vegeta* 
tion  is  the  proximate  source  of  most  of  tlie  peculiar  elements 
of  the  Califomian  flora,  as  also  of  the  southern  Rocky  Moun- 
tain region  and  of  the  Great  Basin  between;  and  tliat  these 
pUou  from  the  south  have  eompeted  with  those  ima  the  noith 
on  the  eastward  plains  and  prairies.  It  b  ftoH  dds  soaice 
that  are  derived  not  only  our  Cectese  but  ««r  Mbnoeea^  our 
Daleas  end  Petalostemoos,  ovr  nHneraat  and  varied  Oaegncen^ 
our  L,aasaceK,  a  laige  put  oT  our  Compositie,  cnedally  tlie 
Eupotoriacoe,  Helianthoideit,  Heteoioideae,  aiMl  Mntisiacei^ 
which  are  so  diaracteristic  of  the  country,  the  Asclcpiadc^,  the 
rerjr  numerous  Polemoniaceae,  Hydrophyllace;e,  Eriogonese,  and 
the  like. 

I  had  formerly  rec<^nised  this  element  in  our  North  Ameri- 
can flora,  but  I  have  only  recently  come  to  apprehend  its  full 

sijfiiificance.  With  increasing  knowledge  we  may  in  a  good 
measure  discriminate  between  the  descendants  of  the  ancient 
northern  flora  and  those  u  hich  come  from  tlic  highlands  of  the 
saath*wcst. 


BRYN  MAU'R  COI.l.F.CE 

'j 'HIS  College  is  an  Institution  for  Women,  fmndei  'y  the 
late  Dr.  Joseph  W.  'I'aj  lor ;  the  following  account  of  its 
foundation  and  objects,  from  the  Philaiiclf>hia  Ctil'tr,  has  been 
kindly  forwarded  to  ns  by  Priif.  Sylvester. 

The  work  cm  the  buildings  and  other  preparations  for  the 
opening  of  the  Collie  arc  l)cing  pushed  forward  as  expe- 
ditiously as  possible,  so  that  cTerything  will  he  ready  by 
[une  next.  Tnii  new  educational  institution,  it  will  be  remem- 
iiered,  was  founded  by  the  late  Joseph  W.  Taylor,  M.D.,  a 
prominent  member  of  the  Society  of  Friends,  of  Burlington, 
hf.J.,  who  bought  tlie  land — aliout  thirty-two  acres — and  began 
the  erection  01  the  coUcfe  boildings  in  1879.  He  died  in 
Januaiy,  1880.  leaving  an  endowment  of  800^000  dols.  for  the 
continuance  of  the  wont  he  had  b^gua— the  efoctkm  and  stafliqg 
of  a  college  for  women. 

By  the  tenas  of  the  wttt  of  the  foender,  the  Trustees  are 
members  of  the  Society  of  Friends,  but  the  students  may  be  of 
any  denomination,  ui  I  their  religious  belief  is  to  be  rejected. 
It  was  part  of  the  purpose  of  Dr.  Taylor  to  give  to  women  of 
intelligence  and  refmement  the  best  opportunities  for  caltuie, 
comliined  with  ('hristian  influences  and  social  amenities. 
.*sch"iats  under  sixteen  ycar<  will  Ik:  ineligible  for  admission. 
The  Hoaril  of  I'rustees  consis's  of :  I'rcsident — Francis  T.  King, 
of  Baltimrirc,  M<l.  :  f'h.arles  S.  Taylor,  Hurlingfon, 
James  C.  Thmna-,  Baltimore,  Mil.  ;  James  F..  Khoades, 
dclphia  ;  lame-,  WhiMll,  I'luladelphia  :  John  1!  C,:>rTi-? 
Mawr,  I'cnn.  ;  Charles  I  lartedioriie,  Philadelpliia  ;  I  *av;r| 
Ir.,  I'hiladelphia :  W  illiam  K.  1  hurston,  New  York 
Albert  K.  Smilcv,  Lake  Mohonk,  N.Y. ;  Francis  R. 
I'hilailelphia  ;  T'hdip  C.  Cairett,  Philadelphin,  and  Edward 
Kittle,  Philadelphia 

A-i  l>r.  Taylor  'lil  not  wish  the  Cf>llruc  name*!  after  him,  the 
Trustees  have  gi»-cn  the  title  of  Taylor  Hall  to  the  main  buUdj)>i*^ 
In  commemoration  of  his  nnmifieeat  bequest.   This  bdV' 
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ivc^tna!  It! iv'-n-iti' ii'.i,  made  dunrtg   lib   tenure  in  iSSj  of  a 
molical  rit.;;il  I'^/t  irjthe  country  of  these  ttitK>,  vvJi  'liic  under  " 
■.I,'.-  Krench  jtroictturate,  and  occupy  an  itniiicn<ie  terntory  of  ' 
fcjrh.\ra,  lying  between  3**  and  33°  20'  N.  lal.  and  o'  40'  and 

I  50'  IL  long.  After  givinj;  a  sumrnar}'  of  the  principal  bi">- 
'...-ii.-jl  eventi  connected  with  this  people,  who  lay  claim  to  being 

4.itf  nfi'i'-^^ntative-*  of  the  pure  Berbers  in  Algiers,  Dr.  Amat  ' 
tj  r.ii  At     ■    Itiigth  ifito  the  corviideration  of  the  results  ol>-  ' 
iiiiwsl  Lv  hi»  careful  anthropometric  examination  of  fifty 
nstim  or  GhwdatA.    From  the  means  of  iheiie  determinations 

II  iroold  appear  that  the  M'Zmbites  aie  of  generally  lo«ver 
ti^lure,  and  have  le.>s  delicately  proportioned  limbs  and  features 
ihao  (be  ArobS)  but  tbKt«  like  the  latter,  they  are  often  perfectly 
•hilcfai  illliuicy»  while  light-coloured  hair  and  beards  arc  occa- 
MOtuIly  met  wuh  stmonp  the  adults.  The  people  are  tinder  th> 
gonKamenl  of  a  religiou*  or  teaching  body,  comiMised  uf  n 
ravctfol  cwl«  of  learned  derks,  or  tollw.  The  practice  of 
dlariig  Ibod  ind  dootcsUe  uterails  with  the  dead  points  to 
Mfe*  of  aore  aacieiitdat*  tbm  tho«e  of  Uie  £om  of  ulimiim 
«liMk  tbtsr  Mow,  Ualikt  the  gflMiae  Antba,  they  m^nte  io 
bi|e  MBkben  to  tbe  cities  wiKie  thcj  eendnct  prospcrou  Mr- 
euitile  howafet,  while  tn^  an  fhc  Kiwt  00m  pur>eyoii  of  dio 
>  iKara.  They  emplov  MKOtw  tlwniMves  •  vutiaaX  wm  of  In- 
.'u>{;e,whicb  U  a  Utrber  dialect  with  certain  affinities  to  the 
Kitj)le,  and  is  not  a  written  tongne.  The  form  of  Islami^m 
(< ''owed  is  that  known  as  Owahbite  Ibadiie.-— The  concluding 
j^irt  cif  M.  Denicker's  notes  on  the  Kalmuks.  The  author  here 
^ftitt  of  the  special  form  of  Buddhbt  Lamaism  followed  by  the 
#;jiuak  ttilics,  their  hierarchy,  uiytli.)Iogy,  rituals,  relijjious  festi- 
t  .li,  cibjecis  of  worship,  and  the  sj  ial  farms  under  which  Cakya, 
V|i.«n:,  and  others  of  their  most  liighly-venei.itcd  so  c-ilkd 
.^rhan:,  are  worshipped.  Owing  itr  ttie  comiat.ilivtlj'  Lite 
^ivj.'tijn  of  Budd1ii-.ni,  ihe  Kalmuks  have  rc;.iinc<l  in  their  L|fic  I 
i'/«m*,  aphorisnn,  .>iid  (nlk-lore.  of  which  cx.iujples  are  giv««, 

>re  of  tne  pmiiiiivc  Mong'iliAn  ch.-iractci  than  some  of  their 
.  ^ilrtd  ;  but  tliC  Ku-vsian  Kalmuks,  like  their  hrethrt-n in  China, 
-•t  rapidly  losin;;  the  \varlike  and  apRrcssivc  spirit  of  their 
lOJestors  «Dder  the  Icvrlling  system^  of  government  to  which 
■\rr  »rc  f^ubieited  iti  hoth  cin[)iiCT.—  (hi  the  horizontal  plane  of 

n;'cnnium,  hy  K.  tioMitein,  with  tables  skiving  the  variations 
f.tl  diflitfeiices  dttiTiiiiiied  amoii);  j)crsons  of  diflfercnt  races. 
Tly-*  tables,  which  are  rcm,tfkablc  for  their  soluminous  and 
£r(ai}ed  diaracter,  will  W  fotind  of  great  use  m  studying  the 

iuses  of  the  angiilar  vanations  nh«rrrsMe  in  various  ethic 
p'lup*.  and  in  tbe  anthropoids,  and  in  ileterniining  how  far  such 
•WtiatioDS  from  a  fixed  bonioatol  lioc  arc  dependent  on  race, 
•jt,  ordtMftae. 

UulUtins  dt  la  SotiM  tl'A»l^iro/\  L<sie  J,-  Pn'ii,  t.,nie  vii., 
Lac,  J,  1884. — M.  dc  Ujfalvy's  tcputt  of  the  results  obtained  by 
I'.-,  ll-nhossck  ai;d  others  from  ai>  e\,imination  of  i!ie  ancient 
Hii^ar  tumuli,  laiil  bare  on  the  leei.iistruction  of  the  lown  of 
'.rycdin  after  ihe  inumiatioiis  of  1S70,— Onthe  a^e  .ind  (ha- 
!  ;--.T  of  the  c<ivrri;<l  aiUts  of  dolmefis  on  the  plain  of  Llk/, 
'1  iinis.  by  M.  (Jir.ird  de  Riallc.  'I  hc  roi>ort  l.ased  on 
'i>r  C'jnamunications  of  M.  Pr>ir»wot. — <^n  the  presence  of  /-.li-fha! 
f»\9iigtHiuJ  in  the  alluvial  fhtllcs-lfcds,  by  M.  C!ioe.r|Uet,  who 
o/ri  not  consider  the  juxtaposition  of  fossil  remain-  ab  a  proof 

f  cMitemporaneity,  but  rather  as  the  result  of  dniinct  deposi- 
11  •(!>,  which  frc<iucntly  belong  to  different  geological  pcno  Is. — 
Communication  oy  M.  l)'Acy  on  ilie  luammoth  of  the  Cromer 
fcicU  bed*. — On  the  caves  of  Saumoussay,  near  Saumur,  by  M. 
ieaaentiiCt  whose  opinion  that  they  are  of  pre-Roman  date  is 
tttPditil  bv  H.  Diottawlt  and  others,— On  the  exploration  of  the 
CMfS  of  tuilEOW  in  Cracovia,  by  M.  Zaborowski.  The  auihen- 
licitjr  of  the  rappoKd  "finds  "of  Muikow  is  forcibly  called  in 
i)e«itioa  hjr  MM.  Mortillet,  Szambatly,  and  other  local  authori- 
tiA.— Notes  on  the  anthropotomcal  characters  of  California,  by 
IL  Ten  Kate,  who  haa  bare  gwen  the  results  of  the  ccphalo- 
Bjetric  and  other  measurements  made  l>y  him  in  his  explorations,  in 
iSSjiof  tbe  districu  of  California  south  of  24*40'  N-  'at-  The  crania 
cnmiacd  were  of  a  well-marked  Melanesian  character,  d  olkho 
*T*^*"  wWl  IIHWiff  I  al  I  1 1 1 1  n;i  t  II 1 1 1  i  1 1  h  — On  a  supplemcn  t  ary  ;  art 
aftlie great  pectoral  Bnussiet  oj  M.  Chuduaski. — On  the  influence 
ofdinilcaBd  nca  00  the  norotal  tentperaturc  of  the  human 
lod|r.  hf  Or.  Hand,  tbe  dedooed  from  carefully 

trmit  tetenBlnadoin  aeen  to  be  that  the  temperature  of  lvun>- 
MM  iD  intertropical  uA  eqaatoria!  regiona  la  onlj  about 
ft  Tfi  above  its  normal  range  la  Etirope,  bat  that  the  meaa  tem- 
perature of  certain  races,  as  the  Hindoos,  i<  about  O^CO^l^iriier 
tkw  U«i  of  Europeans.— On  a  gorilla  foetus,  by  M.  DcniAer. 


The  subject  was  a  female  resembling  in  it>  pose  and  its  thoracic 
development  a  htiLuan  Io  tus  of  flse  or  six  months.  Tl)elu«er 
members  presented  the  uuc  gorill.i  clKi:;^cter.  — On  the  aiauiuity 
of  (lie  I>-ri(;o  in  Australia,  by  M.  /.djrowski.—  I  in  the  case  of  a 
liviiig  double  monstrosity,  by  M.  1  ouidnL;nu-r. — On  ccphalo- 
tiietnc  delermiuat:.  i; .  ol  certain  munleieis  wlm  had  been  exe- 
cuted, as  comjiaccd  with  measurement:^  yielded  by  an  equal 
number  of  persons  distinguished  for  excellence  of  c!i.T.i.u:iei  or 
attainments,  by  Dr.  BajcnofT. — On  the  first  rudinienis  of 
infantine  si:eecfi,  by  Dr.  Allaire.  The  author  considc-is  that 
six  distinct  period';  nrr  (>H5;«TV.iblc  in  ihc  development  of  the 
powers  of  speech,  whii  h  ate  Icpendcnt  on  the  successive  pro- 
cesses of  siniifiti,  d:,;e  tii'ii.  dintition,  8ic.,  lahini  '-otnids  being 
1. 1st  enntled,  while  llic  ditil.Tls  are  .ici-iuiicd  .ifler  the  gutturals 
and  nfisals. — On  recent  t  ierinan  views  ri  (^arding  the  cradle  of 
t!ie  Aryan  races,  l  y  M.  UjfaUy.— On  tl «  depo)>ulalion  of  the 
M.irquisas,  by  M.  C'iavel,  who  considers  that  the  general  change 
of  habits,  and  the  cessation  of  intertribal  wars,  with  its  attendant 
decrease  of  activity,  which  have  resulted  from  their  contact  with 
Europeans,  must,  rather  than  alcoholism  of  which  he  has  seen 
DO  genuine  cxses,  be  acccplcil  as  the  real  factors  in  the  rapid 
diminution  of  population  that  is  going  on  in  the  Polynesi.in 
archipelago. — >ote  on  the  chariots  of  war  employed  by  Ihc 
Gauls,  by  M.  Fetriment. — On  the  significance  of  the  annual 
festival  of  the  Indian  Arikaris  of  Dokata,  by  Dr.  Hoffman. — On 
the  pathological  characteristics  of  the  Mandinguis  of  the  Ouolof 
country,  by  Dr.  Tautain.  — On  the  '*L"<wr<M^"  by  Dr.  Maurel. 
'Ilie  writer,  on  the  authority  of  Dr.  Lenoel  of  Amiens,  asserts 
that  thia  usage  eziats  at  the  pnccnt  day  amoog  tbe  Indiana  of 
Guyana,  near  the  Amazon. 

/\'eai(  IsiUuto  / ,^r>i'\sr  Ji>,  Koveiulicr  13,  18S4. — The  paintings 
of  the  Italian  masters  111  the  public  nuiseunis  ol  Tairopc,  by  Trof. 
ti,  Monyeri.— On  the  projected  Tenal  Code  for  Italy,  by  I'rof. 
A,  liuccellali. — On  the  secular  variation  of  the  elements  of  Icr- 
rc-^tnal  niaf;nctism  M  Milan,  by  Ciro  Chistoni. — On  the  total 
edip«»c  of  tile  moon,  October  4,  1SS4,  by  Prof.  G.  Celoria.— 
Meteorological  ol>,cnations  made  at  the  breta  Ob^crvatOiy, 
Mil.m,  during  the  month-- of  .^l1C^tst  and  September,  18S4. 

Noven-dier  27.  —  Kx]>eriiueiital  studies  on  the  antiseptics  of 
tiil>ercular  virus,  by  I'rof.  (.1.  Sorniani  and  Hi.  K.  lini^;natelli. 
— JSucce^sful  treatment  of  a  large  luniour  of  twenty-two  years' 
standing  in  the  left  side  of  a  patient  foily  years  of  a^e,  by  Dr. 
G.  Fiorani. — On  the  geometrical  movement  of  the  mvanable 
systems,  by  I'rof.  C.  Formenti. — The  patuut^ts  of  the  Italian 
masters  in  the  public  museums  of  Europe  (continued  i,  I  y  I'rof. 
O.  Moogeri.— Meteorological  obacrvations  made  at  the  Brera 
Obaerratoty  during  the  nMnth  of  October  l884. 

yakrHifher  /itr  wissenuhaftlirhe  ilMcMiL  beninpfebeB 
voD  Dr.  N.  Pringsheim,  Band  xiiL,  Viertea  Heft. — "Botllte 
ziir  Morphologic  und  Physiologic  der  Metrcs-ilgen,"  by  G< 
Berthold,  contains  detailed  investigations  of  the  heliotropism  of 
marine  Algx- ;  also  of  the  influence  of  other  factors  upon_  their 
structure  .ind  mode  of  growth,  t  if^ethcr  with  a  description  of 
certain  means  by  which  niaiinc  .•\l(.;.e  protect  themselves  from 
too  -jreat  intensity  of  li^;lil,  c.,:;.  (l)  by  hail -like  oi|fans,  of  which 
the  author  diHlinj;uishcs  Ihrec  tyix  s  ;  (2)  by  peculiar  formations 
1  in  the  protojilasm  of  individual  cells  :  the  most  highly  dc  eloped 
structure?!  of  this  order  are  found  in  the  j;enus  C'/i  j  / 'c/ii./«J, 
where  one  is  to  be  seen  in  each  t)f  the  pcliplicial  ccUs  of  the 
thalliis,  anil  appep.is  as  a  hi)_dily  refractive,  pilate-like  mass  in 
close  appoiitiuii  with  the  outer  wall.  Kcaction-  ^liosv  that  these 
structures  consist  chiefly  of  a  substance  of  a  ptotrid  natuie. — 
*' Ucbcr  die  \Va<.«icrvcrtheilung  in  heliolr  ipi^cb  gckiuiiiiutea 
rilan.^enthcilcn,"  by  A.  Th.ite.  The  author  tests  Kraus's  view 
that  in  orij.vns  with  positively  heliotropic  curvature  the  sha<!e«l 
side  contains  more  water  than  the  illuminated  side  ;  he  con- 
cludes that  such  a  difference  in  ammint  of  wntcr  cannot  be 
proved,  though  on  the  other  hand  it  cannot  l.e  .issertcd  tliat  it 
docs  not  exist,  analytical  methods  being  as  yet  too  imperfect :  at 
best  only  i^praabnate  rendts  can  be  obtaiaed  by  Kiaua'i 
method. 

Hand  xiv.,  Erstes  Heft.— "  Beitnigc  rur  Entwickcluntis 
gesducbtc  cinigcr  Inflorescenren,"  by  K.  Gnbel.  Tliis  aiticlc 
IS  diiefljr  devoted  to  the  studyof  the  devel  inient  of  the  inflor- 
escence in  the  Gtnminfir.  The  author  tinds  that,  as  regards 
their  symmetry,  the  different  varieties  of  inflorescence  in  this 
order  cannot  be  cefened  to  one  type,  but  to  two,  the  dorsiventral 
and  the  radial. — "Ueber  Bra  uad  Funktion  des  pllanzlicbcn 
Hautgewebemtema,"  by  M.  Westermaier,  «igg^  aa  an  im> 
portant  ftiactMB  of  tbe  ciadamia  that  it  diara  witb  (be  vamlar 
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according  (o  the  plans,  will  contain  rooms  for  clu-i 
tin<l>bo(anical  laborajorics  a  lihrar)-  and  reading  r> 
assembly  room,  and  recitation  rooms.  It  will  \ 
three  stories  in  height,  and  constructed  of  I'mt 
stone.    Work  on  it  was  l>cgun  in  August,  iSyO. 

The  second  building,  Meriijn  llall,  cont.iiii- 
It  is  built  of  Kairmount  stone,  three  storios  ' 
i6o  feet  long,  affoniing  accummo<l.ition  for 
caretakers.    The  study  rooms  are  to  lie  s<i  nn 
the  puuils  will  use  one  in  common,  each  piijiil  ' 
on  citner  side  of  the  study  room.    The  la'.i 
each  have  an  open  fireplace,  hut  the  buildinv;  • 
air  heated  by  steam,  and  carried  through  itn 
pressure  from  a  fan.    .Ml  rooms  occupied  \n  ' 
be  ventilateil  by  a  main  shaft  which  acK 
boiler  house,  so  that  a  constant  current  of  \ 
rooms,  while  at  the  same  time  the  vitiaic<I  • 
the  bathing  and  plumbing  .Trrangemenis  h.r 
wing,  constructed  with  great  care,  .iiid 
ventilation.    The  dining-room  eniranco,  I.  ■ 
be  appropriately  fitted  up. 

For  the  gymnasium  the  plans  provi<l«"  « 
74  feet.    It  will  contain  a  m.tin  hall,  <'i 
perfect  appliances  in  use  by  l>r.  Sar^^iii 
offices,  dressing-room,  Itaths,  and  an  fxti 
a  record  of  the  exercises  will  be  kept.  ^ 
from  the  floor,  and  extending  arouriil 
will  also  be  providetl,  in  order  to  pi  i- 
walk  when  inclement  wcithcr  prcvcn'^ 
gymnasium  will  lie  under  the  chu;,''- 
.Sargent,  who  will  be  the  instruclri-^s  m 
her  direction  all  exercises  will  In-  • 
strength  of  the  students  to  irLsurc  txr 
all  danger  of  over-exertion. 

The  laundry  will  contain  the  I-  . 
and  hot  water  to  the  otherbuiMi  i.; 
appli-inccs  of  a  laumlry.    A  hmi- 
lot  for  the  President,  and  three  <  ..i 
premises  are  to  l>c  used  for  ilic  I  .. 
overflow  of  stuilcnts  from  Men  • 
structures  like  it  arc  built.     I  h 
such  structures,  to  hold  Ido  •• 
buildings,  including  conslriKii-i*. 
proviiling  for  htating  an<l  w.i'i  • 
and  ornamenting  the  groiin  !>, 
on  the  Waring  system,  an  I  . 
200,000  dols. 

It  is  understood  that  .1 
already  been  reccivcti  by  tt>'' 
names  have  not  yet  l»ccn  rv  ■ 
college  will  be  one  of  sii.- 


in  the  college  course,  ■ 
Lnglaml,  but  most  1 1  r- 
Univetsity  at  Italtiin     .  > 
it  is  claimed,  a  lh<>r 
the  modern  langua^cv, 
science,  besides  insir'i 
and  art. 

Each  departmrnt  m 
nnil  all  student  ill 
studies.    Then  1' 
who  have  alre- 
of  study,  nan 
biologjr.    A  ^ 
gra-inate  of  I 
ID  some  Eut  .|»c 
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altentii>nto  some  sections  examind  by  him  in 

■  ^»l.lcll  he  mitinuined  did  not  l>car  out  the  views  of 

■  f.  n.«>ti.    He  also  suggested  •  modified  interpretation 

•  >    i.f  F'rof.  Nicol.    Since  then  many  area*  in  Koss 

■  ii-  l'ti,l  JtAve  been  examined  by  Mr.  Iludlcston,  Prof. 
!'r.  t  :ill.iway.  Prof.  Lapworth,  and  Prof.  Blake,  and 
l<i<ti0ns  sbowed  thai  thoti^h  diBTercfices  of  opinion  pre- 

<.t  vMtie  pDititfi  yet  ell  were  agreed  ts  to  there  being  no 
•n  ihe  aiees  eienioed  by  them  to  support  the  Murchi- 
•ewof  a  confeflMtfale  upward  succcv^ion.    Many  other 
£t«Ht  iwparUncc  were  >>rought  out  in  thcM  inquiries. 
n>r  e)i|iress«ti  Kratificalion  at  the  candid  manner  in 
whctf  rjuoiion  had  )ic«n  dealt  with  liy  the  Director- 
.  ul  iic  Sur\cy(>rs  in  their  recent  report,  and  at  their 
'<n  *cknvwIedgiog,  after  dtieeiamiiiatiao  in  the  eoaise 

<  K  ami  mappiagpjkrts  of  the  anaiicfemiltOt  that  they 
I  tlie  "eviileBee  aldoeeifaer  owerwlietming  eninat  the 
'Tendon  which  Mttrdiiion  belieted  to  exiit.'^ 

F.piMBtfROH 

scnaiic*!  Society,  January  9.— Mr.  A.  J.  G.  Bandw, 

■  ,  lU  the  cbair.— Trof.  Chr^^tal  read  a  (Mper  on  the 
to  conatiiict  the  miaiaiam  circle  coclomig  «t  gtttn 

•  a  t'l*M ;  Dr.  Thome*  Mvir  diwoswd  the  cqnation 

■  *  T  the  imiteal  dnrtmncca  of  four  poials  on  a  ulaee  ;  end 

*  Mt«ck«y  ceTB  two  wiiee  oa  «  theorem  aiwl  a  problem 
 ?iy  whKb  hed  previoiitly  been  brotight  before  the 

Paris 

(  my   cf  Sciences,  Januarj-  5. — M.   Bmdcy,  Pre- 
■11  ih'.'  Lli.-iir.  — Obitunry  notice  of  M.  Victor  Pessaijjne*, 
"i^t  .If  Vcndomc  on  January  5,  by  M.  Herlhelo).— f 'ht- 

■  U'.s  on  the  skeleton  of  plants,  part  iii.,  by  MN[  i;. 

•  ■  !  L'rbaiii. — No'><-  (Sir  pDrthq^^kci  in  the  ii'ii  of 
,    M.  Ilcliert.    'ISiu-''  i'htiirt':iii<:>  ,,  \\\,:  iiin-t  --■rioMs 

1  c  tn  rctordiHl  thrctiigboiit  the  historic  period  in  Spain, 

■  '  '■\  c\cbisivcly  to  local  rausr*,  and  rs|vccially  to  the 

<  1  the  &oiI,  ^»hich  is  here  formcil  cf  secondary  strata, 
n-it.-»pi>ed,  broken  by  nunicmus  faults,  and  often  Ira- 

'>y  vild  and  recent  ernptivr  nn-ks. — On  a  hydrate  of 
iTii,  liy  MM.  G.  Chancel  and  F.  Permcnticr. — Studies 
'  rrvductioii  of  phylloxera  ;  dislribiition  of  the  sidphuret 
ri  jtnonpM  the  vines  by  means  of  machinery,  by  M.  P. 
-V.quatorial   ohserv-ations  nf  Hamanl's  and  Wolf's 
i<le  at  the  tH>-erv.Ttory  of  Algiers  (o  50  inch  telescope), 
^1.  Tr^icd  and  Raml»aud. — t>b>crvati<>ns  of  Lncke'^ 
i(*^e  at  the  mmc  observatory,  by  M.  'rre[>ied.— On 
'•roal  COl»*titntion  of  the  Rlolie,  by  M.  C).  Call.indrcau.— 
■neralUation  of  the  theory  of  Aiicl,  by  M.  11.  Poincarv. 
J  iiielh'xl  of  tre.iting  univcr>al  jvcriodical  transformations, 
Kanlrvr. — Note  on  the  theory  of  elccSro-^lynaiui*;  in- 
•  It,  o(  which  (he  inlrgml  law  is  given  by  Nctimann's 
I  111,  by  M.  P  r>»hnm. — .\  new  theorem  on  the  dynamics 
I'is  l<7  Foamier.— On  the  laws  of  chemical 

,i*i|oo,  by  M.  II.  Le  Chatdter,— Determination  of  the 
i  «^hi«  of  catboit,  phoaphoruif  tin,  and  tine,  by  M.  J. 
'  -ui  der  Planlc— On  the  nluration  of  i>hospboric  add  by 
'<a.c«»  by  M.  A.  ],  July.— On  the  preparatioa  of  pire  and 
''!y  cdooeot rated  oRli^ated  water,  by  M.  Hannot.— On 
tliiy  In  the  oxalic  tenea.  br  M.  U  Heaiy.— Heat  of  com- 
loR  of  aoelali  cralonie  akldiyde,  iiobahrric  acid,  and  of 
ither  nbateaeet  of  the  Cuty  ■erica,  hy  M.  W.  Loiiguinine. 
ii  llie  genntnatloo  of  planl«  in  »(n1«  ahoHBdii^  in  orcanic 
•(ansea.  hot  free  from  microbe*,  by  M.  V..  Dnclaux.— Obser 
.  >n»  cm  iheprewnis  pa|)cr,  by  M.  Pasteur. — Fresh  researches 
;lic  doundate  plant  {Cephalitut  tKuUn!>i,  Schiim.l,  antl  on  its 
■  e  principle  dound  •kine,  by  MM.  K.  IKckel  and  F.  .Sthla^;- 
^ti.mAcn.    The  doundak^  is  described  as  an  aslringcn'  an  1  .i 
rifu(;e  cap.ible  of  replacing  <|uinine,  as  well  a»  a  dye  \i<.l'iiri!.' 
-aulifal  yellow  colour  worthy  of         ;>l  it-iu   in  of  iycis.  Ii 
"/ns'ifs  in  S<-nrf»ainl>i.i,  Sierra  l.ri.rn-,  .ir.  l  i^lu  r  jinrl-.  of  Wc.! 
;'icn,  and  in  in;,r  v  rrspecls  c'..  <  ly  n-v,  ruMc^  tlio  Nb>rin<l-i  ol 
•■  South  .Se.i  ULinis. — On  the  fi'i->eri<  v  of  tlic  i;l-ihis  I'^ijiiise- 
•«n  in  the  Utwer  coal-nir.usuiL^  ot  Ui  mhIici,  M  iini- ct  I.t>ire,  by 
*t   Ed.  Bureau. — Influence  of  altitude  on  vegetation  and  lltc 
'niimiaa  of  Uid>  of  pwnc^  fay  M.  Alf.  Anipit 


which  he  had  instituted  specially  for  diagnostic  purposes.  A«  A 
teiit  of  the  cntaaeona  perceptions  in  thi.s  respect,  the  only  method 
available  in  piactice  wxs  that  of  ascertaining  ihc  least  differences 
perceived,  and  fof  (his  purpose  the  speaker  bad  constructed 
special  instmmenta  which  could  be  used  to  examine  the 
sense  of  pressure  aa  well  as  of  temperature  on  (be  part  of  the 
skin.  The««  instruments  he  laid  before  the  Society.  The  ap- 
paratus for  testing  ibe  seme  of  temperature  coousted  of  two 
mcrcnrial  thermonaeiers  Ctstewd  on  n  traasvciie  pteoe,  with  flat 
d  iscoid  tubes,  one  of  wbidt  was  fined,  the  other  movable.  The 
fixed  tube  was  suiroended  at  kt  lower  p«rt  with  metallic 
wires,  by  means  of  which,  and  an  deettic  eoneot,  tt  could  be 
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warmed  at  plensnre.  Both  were  pUced  beside  or  after  one 
another  00  the  spot  to  be  examined,  and  the  least  difiefence  of 
temperature  which  onuld  be  perceived  wa-  .■tsceri.ninc<l.  \Vlien 
the  tempcratnre  of  the  akin  was  below  27'  C,  its  sensitiveness 
both  to  heat  and  cold  was  too  obtuse  for  available  results  to  bo 
attained.  In  order  to  determine  a  normal  scale  atiove  this 
limit.  Prof.  I'ulenburg  carried  out  a  l.irge  number  of  measure- 
menU,  which  rc-ulled  in  showing  a  great  diversity  in  sense  of 
temperature  at  different  parts  of  the  IxMly.  The  sensitiveness  to 
warmth  was  highest  at  the  forehead  and  at  the  dorsal  side  of 
the  last  phalanges.  At  l>oth  these  places  differences  of 
O'S'  C.  were  distinctly  |>erceived.  The  least  srnsitiveni-ss  to 
warmth,  on  the  other  hand,  wv\  ^down  at  the  higtu  r  11, .1  i.f  the 
anterior  side  of  the  ui)per  [  .irr  i.f  the  thigh,  at  thr  >  iHLj.istriiim, 
an'l  in  (lit-  median  line  i  f  th<_  Kack,  At  the^e  1  '■I'^'^s,  only 
difference*  as  larije  as  from  o  t>'  C.  to  l  j"  C".  were  fjcrceived. 
Sensitiveness  to  cold  was  likewise  greatest  at  the  forehead, 
and  least  at  the  epigastrium  and  back,  but  the  degree  of 
sensiiivenes'-  to  coM  diit  not  always  coincide  with  that  of  thermal 
sensitiveness  at  |<.irticiil.ir  |>aris  of  the  Itoily,  C4  rtnin  s(k>1s  show- 
ing more  sensitiveness  to  difTcrencesofhe.it,  others  to  <liffercnccs 
ofC'>!d.  From  the  circumstance  fhnf  the  sense  of  tfnu'pratnre 
w-i--  ■ni  rt-  ilevcl'-.pcil  in  the  hanil  m  l  ;  1  -t-,  which  «vi  lx|i  imji?, 
than  in  those  paits  usually  <■<.•, crc  l,  .in  I  vo  Ctt  {.t  >i.  Licii  irom 
variations,  the  speaker  thoii_;h'.  In-  «i>  in-'  ii.  !  m  irifin.i.^  that 
the  mnrf  flclicate  sense  of  ieiTi|ieracure  was  an  i»c<|uiie<i  sense. 
It  vv.T  a  striking  fact  th.tt  the  tip  of  the  tongue,  so  keen  to 
mark  variations  of  ta*te,  was  very  dull  in  distinguishing  vari.t- 
tions  of  tem]H-ratiirr.  While  engaged  in  these  invrstigatinns  Prof. 
Knicnbiirg  l>oc;imc  acquainted  with  the  labours  of  l)r.  Ciold- 
schei'lor,  who.  in  the  same  manner  as  llerr  Blix  had  done 
somewh.it  earlier,  but,  independently  of  this  gentleman,  came  to 
the  conclusion,  as  the  ri-sult  of  a  scries  of  experiments,  that  the 
perceptions  of  tem|>eralure  on  the  part  of  the  skin  had  their  scat 
in  a  largo  ntimber  of  dintinct  cold  and  warm.h  points  distributed 
over  the  whole  l>i..lv  in  ilcfinitc  complicated  arrangement,  the 
former  of  which  nl  ii.li  pr>ints\  under  chemical  -is  well  as 
under  electrical  and  mechanical  stimulus,  generated  only  the 
feeling  of  col.l,  the  biter,  under  the  same  stimuli,  onlythe  feeling 
of  warmth  ;  that  a(  all  parts  of  the  body  (here  were  a  number  of 
cold  points  which  were  easy  to  identify,  and  which  were  ceiled 
cold  points  of  the  first  cinas ;  and  that,  in  addition,  there  were  a 
larger  number  of  eold  polnta,  more  difficult  to  identify—cold 
pomts  of  the  second  chss.  Praf.  Eulenbiiig  repeated  Dr. 
uoldscheider's  experimenis,  and  found  them  eenenlly  oonficincd. 
He  had  fiitther  studied  the  diattibntion  of  the  warm  and  cold 
point*,  both  in  himself  and  other  persons,  in  audi  a  meaner  that 
he  nmrfced  with  a  fine  pencil  on  the  skin  each  wann  or  cold 
point  (band  during  examination,  and  then  had  an  impresriim 
of  the  points  so  found  made  on  "  a\  |npcr,  which  he  nad  laid 
over  them.  .As  a  result  of  this  open  i.in  ii  a)>|H.Mrcd  that  the 
forehead  and  the  .l.ir-.il  si.lc  of  the  |>hal.ing'--  ha  1  the  most,  the 
epigastrium  the  fewc-t,  cold  points.  If  the  same  spot  of  skin 
were  examinol  t n  lii  .  nii;  lay-,  tlie  cold  points  of  the  first 
class  always  reina.ii.-<'  ilic  -^;ii.;\  wliile  those  of  the  second  class 
varied,  being  fouri.l  wi  1  it^;r(  r.nni':  er  on  one  day  than  .mother. 
This  diversity  on  titiicreiit  days  ap]K-arcd  to  coincide  with  the 
ih.inL;^^  of  temperature  in  the  skin.  The  same  relation^  \\k'v\ 
^>>o.l  m  r.-yard  \o  the  warmth  points,  which  were  separ.iltd 
locally  fr  :ii  ;l.e  c  >ld  poinis  l.\  ii  iL  -.  t:ii  rmally  insensible, 
li.c  cii'.irilnr.ion  of  told  an  I  warm  [i.miu  was  not  the  same  on 
nil  I  Ills  (  f  the  bo<ly.  In  sr.nu-  jda.  i-s  the  number  of  i  jI  '. 
poitiii  |>raiomin.itctl,  in  oihcri*  the  number  of  wann  points. 
In  the  back  of  the  hand,  near  10  the  wrist,  for  example, 
the  numlicr  of  warm  ;x>ints  wa.s  in  a  ma;  irity,  whilt-  to- 
warils  thij  tuii^rrs  the  number  of  cohl  points  pii-[niniicr 
ated.  On  comparing  symmetrical  parts  of  the  body,  it  apjKared  ' 
in  muBfamr  nor  in  the  way  in  which  tbqr  were  ditt-' 
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es;- r;mrrit.  ARiin,  by 
i  o(  under  the  <c3l>r 
uae  manner  as  the  fir\i 
he  effect  cj"  iW  Jmi^  u  trai  t_r''^  h<  mutfiflsH  f«if- 
>d.  An  cquilibraLjiiT.  ni;;  ii  tr  mBur  pJacin^;  the  «i  i_;' 
s  side  in  tn>lK^.  ui  tiu  rme;  v>ie  in  the  k>*er. 
Then  the  •rjphi.-  -nu^-rr  ir  r-us^nscd.  IndepeU' 
>(  ^h^  s.#fT^Trssi»»  !"*'  r,  T-nrH-ni  :?idr*r3tivr  f^imatr 
ittrjfUi- n  ni^-  «J1        urK.-.ncrs  dne 

r   iiir'rncrs  ri  » ■ :his  metliod  eWirel^ 

ir»:atr  :.  The  rr--i-:-  r.  •-  ■a»;*scrra>eiit  wvttld  be  sJill 
ir;»  ennanceci  bjr  stmig  a  msss  icad  of  JOOO  crotnrr. 
>c  ■  :ai  mass  of  lead  wool !  rcREpoA«  a  blocV,  the  mott 
-nc  xrs  for  which  had  yet  to  be  theore* -cally  de<ennined.  I  i 
te  naicr.  abovv  this  block,  wooM  titatt4  ihr  halaace,  and 
■m  s  Sxfa  tcales  would  pass  throncV.  twr  enoaJ  pefforatiotK 
V  JK  which,  ander  the  block,  wnuit:  ttrpatd  the  t«i 

The  coDStraction  of  sucii  a  mjcl  si  kul  wou', : 
tUe       Baking  ii  ccanc  <rf  IJOO  «epan:<' 
«f  hooK  joined  taeeUier  tacn  ihcfam  denrel. 

0  of  cxpeiMMStB  tM^  ■u||li(  fitttd  hmw, 
ennpensatioa  far  any  cmoB  due  to  aaei^eal  in- 

01  the  blocks.    ( t{  time  mMKs  of  lead  a  pw}' 
usjnc  «3aid  haTc  a  side  of  3*5  m,  and  a  bngk  of  1*5  a. 

»  ^»  mM-enlai,  the  precision  of  IIk  bthmce  wat  a  aainir 

tbdr  ocnstnclMW  Imd  aipft^  to  | 

*  mA  ■iinniinii|li  ^^jeju^bal^  taptu^  S>y ia 

.•>4ni:  -r/B  Ac  tiifuHlMW  lint  tbe  cdft 
wxiiiji— rn:a>  tnA  dMt  tam,  bat  had  dwm/t  won  «r  le«« 
-«  -%£  with  ike  iadiintiaa  of  Ae1iaiBtttlie[* 

?iuncf«    Dr.  Kornig  hoped  to  be  able  in  the< 
I  iinii.-aKS  ihe  uu^rical  results  of  the  txpcnamt 
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Syesita*.  Diocites   Gabbroa,   Dolemea.  BatatU,  TachyUte.,  Trachyte*. 
AndcBle*.  Porphyritc*.  Rhyotitca,  Lavas.  Aaim.  Goataa.  Schiau,  U»< 
Hooc*.  Ac  pnca  it.  td.  each. 

JAMES  HOW  ft  CO..  71.  FAiaiMoooa  St*ut,  Loaiwii. 


THE  CELEBRATED 


Jtimnf,  amd  Aatttevit 
^  !*r.    PiMa     •  Icvn. 
■  at  ta»  ymn.  <  .m 
I'f  PiaM  Ueaa.  t  . 

U»..:'jm 
/la  Mtafl  U,-.M 
-J  a  I 

JfjUN  C.  .MO.ST(,0MKKIE, 

Tas  aShaaio  Stone  Hoo*  Work*  DalaKv*.  Tarv/4t<a  Valioo,  %S  O. 

Ayr»Kj». 


HOLLOWAYS  OINTMENl 


niPALLIBLE 
EEMEDY 

LEOt.  BAD  BREA^^a.  OLD  WOUVM,  BOIZI  u4 
If  eKACtoAllr  cm  tie  Keck  &&d  CbMt.  it  c«rM 


r«r  BAD 

vuns. 

BOmZTHXOATS.  BEOVCHITU.  COUOHS  m&4  COLM:  kr 
GOVT,  EZZUXATUM,  aa4  all  fkia  I>;«mms  it  U  vu^n^ 


Digitized  by  Google 


/«.  15.  i885 


>  CF  THE  DYNAMICS  OF 


r  GALLERY, 


-ItFS  FINS 


^^^  7T<.  i:e»>  p^  Tr.w 

HE   AOTOTTPB  COMPAKY, 
ft,  JTEW  OXJORA  STKt*  r,  « 


riii  JCOLOGIST: 

--T-  •  ««_V^^t    f  X  vr.XAJ.  HISTORT. 


if  aavl^ 


TO  AMATEURS. 

tw  iccta  QMfar 


THE  PHOTOGRAPHIC  ARTIST  S  STORES. 

•ii?LrrE  TC»nt:?Ti-  o-.Trtrs     evirt  requisitf. 


AMATEUR 
PHOTOGRAPHY. 

AMATTIR>  SVPPUED 

WITH  iO-L 

KECE<«ARV  APPARATUS 
DRY  PLATES.  CHEMICALS,  *c 

insfrutti^ni  Civm. 


OEOROE   HOUOHTON   4l  BOK, 

89,  High  Hoi  born,  London.  W.C. 
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Messrs.  MACMILLAN  &  CO.'S  NEW  BOOKS. 

LORD  TENNYSON'S  NEW  BOOK. 

B  E  C  K  E  T. 

By   ALFRED,   LORD   TENNYSON,   POET  LAUREATE. 

Fcap.  Svo.  6f. 

new~bo6k  by" lady"  bark i;k. 
LET'I  i:US  T(J  (UJY.     Bv  Lady  Barkrr,  Author  of  ** Station  Life  ia 

New  Xl.iI.u  fl,  "  '•  \  \\;ir  ,  I  luusekcepirig  in  South  Africa,"  &c.    Csovvii  Svo.  5^. 

NEW  AND  CHKAPER  EDITION. 

THE  LIFE  OF    JAMES   CLERK  MAXWELL, 

With  Selections  from  bis  Corrupoodence  and  Occasional  WritingSi 
By  LEWIS  CAMPBELL.  M.A.,  LL.  11,  Professor  of  Greek  in  the  University  of  St.  Andrew's, and 
WILLIAM  CAKXR  IT,  M  ,\  ,  Principal  of  Durham  Colkge  of  Science.  Newcastle- iipon-Tynt 

With  f'liniait  and  Illu>.t(ani.>iis.    New  E'iitiun.  \hri'!<''e<l  and  Revised.    Crown  8vo.    "Ji,  f>J. 

DAILY  1 IIOUGIITS.    Selected  fVoiii  the  Writings  of  Charles  Kingsley. 

By  his  WIFE.  Ctown  8v.i.  6>. 

NEW  noOK  riY  Mk.  PIIILIP  GILBERT  HAMERJUN. 

HUMAN  TNTERC0UR8K.    By  Philip  Gilbert  Hambrton,  Author 

<if  "'I  he  Intellectual  Life,"  "Thoujjhts  about  .\rt,''  "  Etchers  and  Etilun-,    .SlC.    Crown  8vo.    8<.  W. 

THE  WORKS  OF  THOMAS  GRAY.    In  Prose  and  Yerse.  Edited 

by  EDMUND  OO.SSE,  Clark  Lecturer  of  English  Literamre  at  ihe  Uniwrsily  of  Cambridge.    With  Portraits  and  Fac- 
•unilc.   Id  Four  V<rfiuBes.   (J  lobe  8vo.  20s. 

GOl.UEN  TREASLKV  bERIES.    NEW  VOLUME. 

THE  POETICAL  WORKS  OF  JOHN  KEATS.    Reprinted  from 

tlieOf3giaalEdiiiaBa,«llli  Notes.  By  FRANCIS  TURNER  PALGRAVE.   With  a  Viipiette.   181110.  &/. 

NEW  BOOK  BY  MR.  JOHN  PISKB. 

MAN'S  DESTINY.    Viewed  in  the  Ligiit  of  His  Origin.    By  John 

FISKE,  Author  of  "  D.irw  -nivtti  :  nii'I  nthcr  Es4ay>(,"  "  Excursions  of  an  E»olutionisi,"  &c.    Crown  8vo.    ^s.  6«/. 

THE  PATRIARCHAL  THEORY.    Based  on  the  Paners  of  tlie  Late 

JOHN  FKRGU.SOX  Mcl.FNNAN.   Edited  and  Completed  by  DONALD  MeLENNAN,  M.  A.,  of  the  luer  Temple, 

!?iiTistcr-at-I.aw.    Demy  f?'. i >.  14:,. 

INTERNATIONA  1>  LAW  AM)  INTERNATIONAL  RELATIONS. 

.\n  Aii  in;  t  to  Anccftain  the  licsi  Method  <  f  1m  cussing  the  Topics  of  IntemfttioBal  Law.   By  J.  K.  STEPHEN,  BI.A., 
of  the  Innrr  Icniplv,  Barrister-at-Law.    Crown  8vo.  61. 

HISTORY  OF  CHRISTIAN  NAMES.    By  Charlotte  M.  Yonob, 

•v  :thorof  "TTie  Heir  of  Rc-rdvtT.-,"  Ac.    New  Edition.  K  r  Kiu  ii*S\ .3.    7.'.  6/. 

THE  CARE  OF  IJSPANTS.    A  Manual  for  Inexperienced  Mothers. 

By  SOPHIA  lEX  BLAKE,  M.D.,  Hnnher  of  the  Irish  College  of  Physicians ;  LKtnrer  on  Hypcae  at  the  Loadloa 
Sdiool  of  Medicine  for  Women ;  Attending  Medical  OJBoer  at  the  Edinbuigh  ProvMeBt  DispetisRiy  for  Women  and 
Children.    fSmo.  ts. 

DIFFERENTIAL  CALCULUS  FOR  BEGINNERS.  With  a  Selection 

of  E.-u.y  Examples.    Ry  AH-XANDKR  K\riX.  I!  \  C.Mitat..    Fcp.  8vo.    3' .  (>J. 

GRAVITATION  :    an    EleintDtaiy    Exphmation    of  the  Principal 

Perturh-ntiuns  in  the  S.,br  .System.  15y  Sir  CKOKCIE  UIDDELI,  AlKY,  K.C.H.,  M.A,,  I.L  D.,  D.C.I...  late  Astronomer 
Royal ;  formerly  Fciiow,  now  UononMry  Fellow,  of  Trinity  College ;  late  T  .nratian  Professor  of  MathemaUn,  afterwards 
Plun)ian  rrofessor  of  Astronomy  and  Eaperiraeittal  Philoiophy  hi  ue  Univenity  of  Cambridee.    Second  Edition.  Crown 

8vo.    7>.  6./. 

ELEMENTARY  APPLIED  MECHANICS.     Part  L     Beiii^  the 

wmi'itr  ami  more  practical  CiTies  of  Stress  and  .Slr.iin  wrought  out  individually  from  first  principles  by  means  of  Elcinentary 
Mnthrni  i;n  s.    Vij  T  AI  I'X  ANDI  I!,  C.E.,  I'rofcsor  of  Civil  Engineering  in  the  Imperial  College  of  Engioccriqg,  Tokei, 

ELMEN  i  A  iK  APPLIED  MECHANICS.   By  Tno3iAS  Alexander, 

C.E.,  rr<ft<  -  .  r  >■'.  i  iirinceriix'  in  the  Imperial  College  of  Engineering,  T' I.  1,  I.i|>j>n  :  and  APTH'/R  WAT.SON 
THOMSON.  C.E.,  1:  St..  !'i..|.  ,>or  of  Engineering  .-it  the  Royal  <  ',,l'_-t^,  ,  (  neutr-t.jr.  T  <,(  1  11.  I  K  WSVERSE 
STRESS  ;  upward.",  of  130  l^tagrams,  and  200  Ex.^»nplcs  carefully  wnrkctt  out  ;  new  and  complete  liitilin  1  lor  finding,  at 
i  vcry  (  !  ;i  ti.  im,  the  amount  of  the  grtaii  1    >  !i.(;ng  moment  and  shearing  force  during  the  transit  jf  any  set  of  loads 

fixed  relatively  to  one  another—/.^,  the  wbccb  of  a  locooiouve,  continuous  beam^  &&,  &c.    Crown  8vo.    lox.  6</. 

BRITISH  APPLES.    Report  of  the  Committee  of  the  National  Apple 

Ciiiif;rtsv,  lit  id  in  I'r  yal  Horticultural  Ganli  u^,  Chiswick,  October  5  lo  2$,  l88j.  Compiled  and  Prcp.ire.l  l  y  A.  F. 
iiAKKON,  Superintendent  of  ibe  Royal  Horticultural  Society's  Gardens,  Secretary  to  the  Fruil  Committee,  and  of  tlic 
Nacknml Apple Coogicsi, te.  CiowdSvo.  v,6d. 

MACMILLAN  &  CO.,  LONDON. 
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PREPARATIONS  FOR  THE  MICROSCOPE. 


Il.l.t'STkATlVE  OF 
ANATOMY,  PHYSIOLOGY, 
PATHOLOGY,  BOTANY.  GEOLOGY, 
MINERALOGY,  ENTOMOLOGY. 
&c.,  &c.,  &c. 
THE  BEST  AND  CHOICEST 
IN  EVERY  BRANCH 
OF   MICROSCOPICAL  STUDY. 

W.   WATSON    &    SONS,  313, 

TWO  DOORS  FROM  CH.\NCF.RY  LA 


W.   WATSON   &  SONS 

Hariag  porchased  the  Business  of  Mr.  E.  WiitKLtK.  l^e  of 
Tullington  Rci«J,  IloUuway,  inclutling  t>ctwrt:n  40,000  and 
50,000  Choice  Specimens,  arc  enabled  10  offer  an  uaciiuillcd 
aclectioo  of  ObjecU  of  Internt. 

Juil  PmhlithtJ 
(TO  INCLUDE  Mr.  Wiief.i.kr's  Stock), 

NEW  CLASSIFIED  LIST  OF  OBJECTS 
FOR  THE  MICROSCOPE. 

tUtutmttd  Caiali-pus  ot  titker  of  Ike  ahove  fi<rn\xtdf>i  P-ut  F'tt  tc 
any  part  of  tkt  World  on  a/>/>luatton  to 

HIGH    HOLBORN,  LONDON. 

NE.  ESTABLISHED  1837. 


THE  NEW  PATENT 

WOVEN  WIRE  MATTRESS. 


THE  "EXCELSIOR" 

PATENT  SPRING   MATTRESS.  AWARDS: 

Ten 
PkizeMcdals, 

Fourteen 
Certificates 
or  Merit 


•    •  1     ,  Tm«  The  leading  peculiarity  of  this  Mattress  is  ihc  unique  cool- 

Thepnnaple  ol  arrangement  pcmnti  the  free  movement  i.  £j5gg|,io, ..  bmation  of  a  woven  wire  ccnimi  portion  with  heUaJ 
of  one  sleeper  without  inconvenience  to  the  other,  admits  spring!  of  gre«t  strength  and   reliable  temp 

ofcomplete  isolation  of  each,  and  eftrluaHy  frtvtmti      y^^yXoaV"  advantages  possessed  by  no  other  make. 
mtfrtuwn  in  the  centre.  springs  obviate  the  tendency  in  all  woven  wire  mattreises 

 ~  BED-RESTS.  ,q  become  hoUow  and  so  cause  sleepers  to  roU  into  the 

The  "EXCELSIOR"  &  "MATLOCK  'COUCUFS.  middle  of  the  bed. 

Retail  from  Cabinet  Makers,  Upholaterers,  4c.  lUtulraifd  Desertfti;  t  Ctrcmlars  and  Pritt  Lutifmn 

CHORLTON   U  DUGDAJLE.  MANCHESTER. 


nper,  giving 

The  helical 


The   REMINGTON   "Perfected-  TYPE-WRITER. 


A  MACUINE  10  tupcrtcdc  pea  foi  manu* 
■eripl  wntinx,  c<>rr««p  mJcnce,  &c..  baviog  twii:c 
Ik*  MMed  of  the  pen  :  U  atwayt  ready  lur  ui«, 
iiaipM  in  C'>n-4rucii<in,  nol  lUote  10  cei  out  of 
ordar,  eatUy  us icntosj.  tt  it  tiwj  io  ()u\ern- 
■MM  Oflcrt.  and  by  Merchantt.  bankert.  Law. 
ycn^brfymea.  Djct>r<,  Sfientuii,  &c. 

"Tha  other  aivaotAKCt  of  the  iiiachme,  thotc 
(br  vtiieh  chiefly  I  pcfMnally  value  aiul  era- 
it,  are  worthy  of  a  motnent't  contidcra- 
rioa.  lit  work  in  my  h.ui>U  11  about  twice  ai 
nfid  at  that  of  a  pen.  and  became  »•>  after  a 
fnr  waekt  of  practice.  I  have  wutkcd  the 
■  ackiae  for  eight  conircutive  hourt  uriihoul  mure 
Ikaa  !•■  miauiet'  iniemipiiDn,  and  at  ihe  end 
•llftat  time  ny  haiid>  were  nol  cuntciuut  of  the 
laaat  Caliix».  Every  writer  m  aware  that  the 
•UM  Ikioc  eann  >i  be  laid  with  regard  to  the 
Roaaar  BavuiNiLL  Caktk*,  K.K.C.S  , 


No    a  PERFECTED  TYPEWKITER. 
CAPITALS  AND  SMALL  LETTtRS. 


The  Ttntt*.  TiMMla]r>  SaytaalNr  ii«  iMv 
"Ttic  chief  UH  of  lb*  typ».«fitcr  0*1  hi 
«aid  to  be  t.t  bau  ics>  ujinnwiiilwCi  ht 
rapid  and  Icfible  cnpyiai.  at  lor  llw  tnaae^ 
lion  of  short-hand  oe««a  and  la  the  |Mfata> 
lion  of  manutcripl  for  the  pnia  M  ftr  M> 
viaioo.  ...  . 

"In  the  prcporation  of  waiwnirty*  w 
vision  or  for  ib«  pKH,  the  adv— 
type-writer  over  ibc  pen  aft  very  iiatnm- 
There  i«.  first,  the  sreatw  ra»Ui(y  af  PradK- 
tioo  ;  and  neat,  lb*  aupetior  qluiHy  •!  ih*  lao- 
duel.  The  work  of  iha  l)«it>«nt<r  b  Mrijr 
comparabi*  10  a  printed  proof,  aad  mK$  k«  ••**• 
looked  and  rcvited  with  th«  *•■■*  fMMIi;,  aaf 
ttceettary  alieralioot  IxtmjMda^^l* 


REDUCED  PRICES. 


lion  with  a  pen. 


by  the  ivpe-writer  ought  to  ao  M  dt*  fiamt  la 
alnoat  preeiaclv  the  coadUai  iB  whkh  it 

6nally  appear 


BEEMAN  &  ROBERTS.  Sole  Agents,  6,  King  Street,  Cheapside,  London. 


13  GOLD 
MEDALS. 


The  "OTTO" 

CONSUMPTION  of  GAS  guaranteed  to 
be  25  to  75  .  less  tlian  ANY  other 
Oas  Enf(ine  per  brake  horse-power. 

CROSSLEY'S  PATENT  TWIN  ENGINES— 

Impulse  evcrj'  Revolution. 
The  steadiest  running  Gas  Engine  yet  made. 
CROSSLEY'S  FATENT  SELF  STARTER— 

The  Safest,  .Simplest,  and  Best. 

CR08SLEY  S  NEW  VERTICAL  ENGINES— 

Requiring  little  Ground  Space. 

CR0S3LEY  BROS.,  Limited,  Manchester. 

t^adoo  :       Poultry.  E.G.    Glasgow  :  58,  Union  Street. 


16  SILVER 

MEDALS. 


GAS  Engine. 

OVER  15,000  DELIVERED. 


■  NR  Tatlo*,  at  ;  and  B,  Braad  Street  Hill,  Queen  Victoria  Street,  u  tite  «.  " 
>  Ca.  ai  the  fMio*,  to  and  jo,  Badferd  Strati,  Coveol  Ciardcn.— Thi'bsdav,  j 


4  publnhev)  »•> 


fie 


A   WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

'*  To  tht  tolid  ground 
OJ  Nature  trusls  the  mind  wkith  builds  for  ayt." — WoRDSWORlH 


No.  795.  Vol.  31] 


THURSDAY,  JANU/^RY  22,  1885 


{i  Kic  F.  Sixpence 


RagUlcrcd  u  a  Newspaper  ml  th«  General  Po>t  Offica] 


THE  "  LOISETTIAN" 

SCHOOL   Of^  MEMORY. 

INSTANTANEOUS  MEMORY! 

ART  of  NEVER  FORGETTING  ! ! 

DISCONTINUITY  CURED!! 
A  Pk)  tiolaKiial  System,  wholly  unlike  Mnemonics,  using  none  of 
its  ••  facilities,"  " ATeys,"  " Peirs,"  "Links,"  or  " Assjeiations." 


Dr.  ANDREW  WILSON,  P.R.S.E.,  Editor  of 

"Health,"  saya  :— 
"  PkuHKSsor  Loisettk's  Svstkm  is  Phvsiulogical  and 

SCIKNTII'IC  t.N  THE  lilUHEST  DCCKEE." 


Mr.  RICHARD  A.  PROCTOR.  Editor  of"  Knowledge," 
in  No.  117,  dated  January  25,  1884,  says  : — 

"I  HAVE  NO  HESITATION  IN  TilOROUGHI.V  RECOMMENDING 

THE  System  to  am,  who  ark  in  earnest  in  wishing  lo 

TRAIN  THEIR  MEMORIES  EKKECTIVELY,  AND  ARE  THEREFORE 
WILLING  TO  TAKE  REASONABLE  PaINS  TO  OBTAIN  SO  HSRKUl. 

A  Result."  

Any  Book  Mastered  in  One  A'eaditi^. 
Great  Inducements  to  Coirc«i|K)ndence  Cla.>se«. 
Prosfi«tus  post-free  on  a{<f4iciition  to 

PROFESSOR  LOISETTE, 

V.  NKW  OXKORI*  STREEl  (nppouu  Mudie'i  Library),  LONDON. 


OWENS  COLLEGE,  MANCHESTER. 

The  Council  invite  Applicaiiont  for  the  Poit»  of  LKCTURER  in 
DENTAL  MECHANICS  and  LECTUKER  in  ItENTAL  METAL- 
LURGY. The  Appointment  in  both  cau»  will  be  made  for  a  period  of  one 
Year,  but  vrill  be  renewable  at  the  pleaturc  of  the  Council.  Candidate*  are 
rcMUesled  to  nend  in  Applications  with  Tettimoaiah  on  or  before  tlie  31*1 
imt.  to  the  Rbci<!TRar,  from  whom  further  particular*  may  be  obtained. 

HENRY  WILLIAM  HOLI>ER.  Kegiitrar. 

WESTMINSTER  TECHNICAL  SCHOOL 

(In  coniMction  with  City  Cuildi), 

PAI>ACE  STREET.  VlCfORIA  STREET,  S.W. 

The  EVENING  CLASSES  will  reopen  on  the  iiih  inM.  for  Electrical 
Engineering  Meaturemcnt*,  Testing  LightiuK,  &c.  Dynaow-Machinea  and 
Machinery. 

Alvi  Claue*  for  Matriculation  and  Sdentiiic  M.  B. 
Full  Protpectu>  of 

R.  E.  H.  COFFIN,  Hon.  Director. 

UNIVERSITY  COLLEGE,  LONDON. 

ELECTROTECHNOLOGY 

_A  Course  of  Fifteen  I.eclure«,  iner»per»e<l  with  Practical  Demonatrationt, 
will  be^iven  hy  Dr.  J  A.  HKMINCr.  on  "  MoJern  Application  of  Elec- 
tricity in  the  An«  " 

The  l>ccturei  will  be  on  FRIDAYS  at  4 
Intrxxiuciory  Lecture  on  February  6.    Fee,  C^  V. 

TALFOURD  ELY,  M.A.,  Secretary. 


[All  RighU  ATI  Reierrad 


BROWNING'S   PLATYSCOPIC  LENS. 


EH^rai'fJ  Kf,il  Site. 

A  NEW  ACHROMATIC  COMBINATION, 

COMIHNING  THE  IJEFINITION    OK   A    MICROSCOI'E  WITH  THE 
PORTAHILITY  OF  A  POCKET  LENS. 
'•If  yuu  carry  a  »mall  Plaiytcoinc  Pocket  I.eni  (which  every  observer  of 
Nature  (Hijtht  t..  do)."— Grant  Alle.s  iu  Kn<nvteJgt. 

The  Platyv:o(iic  Lens  \s  invaluable  to  b'>tani»t>.  mioeralugisi^.  or  eolo- 
ninlotiitK,  a>  It  f.>cuM«  about  three  times  as  far  from  the  object  as  the 
Cu<ldington  Len*e*.    1  hit  allows  opaque  objects  to  be  riuiniined  ea«ly.  _ 

The  Pl.iiysc<>pic  Len%  is  made  of  f>iir  degrees  of  p<iwer.  magnifying 
respectively.  10.  ij.  so.  and  jo  diams.  :  the  iowctl  power.  Iiaving  the  largest 
field,  is  the  bc-.i  .tdapied  f  r  Kmeral  u-e. 
Tlxe  Lcnies  are  set  in  Ebonite  Cells,  and  mounletl  in  Tortoiseshcll  Frames. 
Priee  of  the  Platyseopic  Lens,  mounted  in  Torloistshetl,  magni- 
fying either  10,  15,  20,  or  30  diameters,  18/.  6</.  each  fcnoer. 
Illustr.itctl  flevcription  ^t\\\  free. 

JOHN  BROWNING.  83.  STRAND.  LONDON.  W.C. 

negrettT^^ambra's 

WEDDING  OR  BIRTHDAY  PRESENTS. 
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LADIES'  IVORY  OPERA  GLASS, 

Gilt  Mounted,  with  Eiii;r.ivtLl  M  Mogram.     Prices  from  j£i  sr. 

GENTLEMBN'S    FIELD  GLASSES, 

With  Monugrum  in  I'lrrced  SiUer.     Price  fron-.  £i  v- 
Opera  t.ilasses  mounted  in  .Alumiiiium,  Tortoiscshell,  t^r  Pearl. 
MicruMopes.  .M.iisic  l.inieri'S,  &c. ,  of  everj-  description, 
llluitrated  Price  Lists  |>nsled  free  to  all  jiarls  of  the  World. 

NEGRETTI  AND  ZAMBRA, 

SCIKHTIfIC    InsT»UMI!NT    .MsKtk-    AM>    OiMICI.W-l  TO  TUB  QVtgT 

HOLHORN  VIADl'Cl.  ^ 
KraiK'he*  : — 

4 J,  Conthill;  IM,  Regent  Street;  Phoicigraphic  Studio,  Crystal 
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ROYAL  sociETY.-The  Postof  CLERK  LIVING  SPECIMENS  FOR  THE  MICROSCOPE. 


and  ASSISTANT  10  thf  I.IBRARtAN*  11  now  v.i 
miKl  V"-  'ci»t<-n  11  :>nd  »  yrarn  of  aj^.^AppIicaciorr,  -1  ii ni;  ,j:  I 
^naliikaik'n^,  .-ircinij-anied  by  T««iimnnial»,  to  be  «ni  to  "Sm  kr- 
TAmBS  «>f  thir  Roy  <l  Sociriy  Rurltn^tun  H'  uM,aBarbcfcOT  FEBRU- 
ARY 11.    S.iliry-  /150  pi-r  r^nti-iw  mifh™!!  A itartllWftr*. 


UNIVERSITY  OF  LONDON. 

PREUMINARV  SCIENTIFIC  (M.a)  EXAMlNATiaW. 

InaCruciion  i»  Ki\rn  in  alt  ilie  Subjtcit  of  iha  ahovs  EiamnMiaii  M 
Ci.iv'5  tlovpiTAi  during  the  Winirr  anil  SuRMwr  St wtoiWi  The  Ol  M 
Ml  caalltMd  to  Student*  «r  the  Hospital. 

PorfiMhtr  pankulBn  apply  (e  th«  Dbam,  Oajr**  Hnyitatt  5««ia«»rk, 

S.E. 


FOR  SALE,  PRICE  £7.    A  Good  4 mch 

Spark  INDIH:T10N.C'»IL,  exircint'y  Loirp.v:!.  and  working  with  the 
ium  Xntxtrj-fj^tx  of  five  i-pint  crll*  —  \t»i);y  'o  KmasT,  6,  Casilc 

F.  G.  CUTTELL  has  on  hand  several  ROCK 

SECl  lONS  Cf  11  M  \C  HI\r.S,  ILirkl  an.i  Tiradk,  w  wip- 
ilnd  by  km  (e  the  School  of  Science,  South  kfiMinen>n--'Adi|r«i<,  104. 
-  -  htm  Road,  N.W. 


M 


G.    CALVER    has    received  HIGHEST 

AWARI>  fcr  "F\c«||cn<-e  and  Impr>i%rm*nt^"  in  Refltctiiii;  T<:lc%C'.-pe< 
cxhibitcii  at  the  I nicmalional  ExIiilMiiun,  Loiidou.  — UcMrnplivc  (..nt.i- 
twcio*  uanpa. 
O.  CALVER,  P.R.A.B.,  WMtari.  ClMhiMiMd. 


SAMUEL.  HENSON» 

J77,  STRAWn,  l.ONPON. 


DISSOLVING 


COM)  MI  r).\I.aw«nJ»<!alih«FISHERlES  EXHIBITION  10 
IHOMAS  BOLiON.  J7.  NEWHALL  STREET,  BIRMINCIIAM. 

wiko  !i*s  lilt  week  »ent  to  hi»  «ib*cTibeT»  Condylo^totnA  palrni,  »itK  tlnmini 
and  descfiption.  Ht  ha*  alwx'cnt  out  Trout  r.va.  L'«IU  virc-«rrii»,l>/jiHorin«« 
cr>-^iallimii,  Siwin^illa  (hn-ialili*.  Mtlirtria  nngenv  l'.r»chjc«nt  an.t  -..>  t-rw, 
Stentor  poKn"jrl>lius  t"ortlylii|.horji  liCTMlni ;  ■!«>  Hydra,  Ai:><*;».  V.«}- 
cella.  Crayftih.  ami  other  Specimen*  foe  (Huilcy  and  M«rtiq'«)  HioU  tiT-^l 
I^lioraiory  work. 

Weekly  AniKxinccaients  will  be  nutle     this  place  of  OrcMivna  T.  B.  t* 

Specimen  Tobe,  One  Shilling,  post  firee. 

"r  /  Tiv.r  i-  Tvf*t  frr  io»  *>d. 
Portfolio  of  I'rswing»,  Ten  Piri».  t*.  each. 


ICROSCOPIC  OBJECTS  FOR  HIRE, 

Iti  tnlocic.^l,  lioi.'tnitAl,  GoohKioil^llf  the  l40ii|«l«flL    Lei  \ 

'  'It  >n  mo«i  modemie  icnm.   nancMontif  D.  Wkllb,  Dalinain 

K  '  I  1,  t'ore-t  Hill. 


MINERALOGY  AND  GBOLOOY. 

tfe.  HEKIOirS  LaMtt  Aivlnri*  aire  :- 

V**y  Fifle  t»Ot)»ll,V-TRRMlMATEt>  CRVSTAl"?  of  ZIRrON, 

,t  ir  h  ;  'n-    i\  '.,,T,-:    til.RVl.';.   niOPTV^F.,  l'WARf»WnK. 

W  \iri\^irF  NMi\i  ~ikvi:k.  hfkukki  i  k,  \'kv  HMiiiiv.r 

RUIII.ES.  CHALCOslKtkllK.  and  N \TIVF.  COPPER.  Com- 
wall}  POLISHED JAI-E  antl  GRFEN  AVi  N  rCRlNE.  GROUPS 
md  SINGLE  CRVSTAIji  «r  STIENITE.  Japan;  "SHERRV 

COLOVREP  TOPAZES,  Siberia.   

A  Laeia  Sariet  «.  ROCKS.  ahM  MICROSCOPtC  SECTIONS «rth« 
tame. 

'        i>p»  A^f,':,  nl'cn         Itammert.  Chiwii.  and  Hammer  StraiJi. 

PRIVATE  LESSONS  AND  EVENING  CLASSES. 
BLOWnPR  CA5KS  AND  APPARATU.S 


LANTERN  READINGS. 

VIEWS. 

THE  NKW  QUADRfPI.ICON. 

New  Seawn,  i8S<  ami  iFH ;  —  ri:t  ii!.ir  Sulijcci*  for  ihi\  Season. 
The  t  hnrnrl  I  «Iaiid»— I  hi:  W  ai  iti  llir  Swd.m-  The  River  'I  h.-ime»  — 
Pe»on%hirr  >-ici'rr>  — H' t.  f'  ri!  .ind  the  River  Wye— 1  he  Fjiijliih  lake?. — 
London  P-oram)  Ucm,  Ih-y  l.i\c-'l' (^fpt  and  ibe  Nil*  Eipeditioii— Nvr- 
way— The  l  ifeboat  I S  ^n^l  I(o»— The  Maid*  «f  Lee— PooT  Pa  - 
Trpii*erv — Shad       on  the  Th-MU.  f'kc 

Til*  l:ir|;e'.i  ;insl  n<  »rst  s-.kW  of  Ijinlem*  and  Slide*,  SdCfilific  and 
Ceocral,  on  Hue  and  >»it.  m  ■hi',  wuntiy  at  the  Lotwefi  Pricc«. 

E>  MARSHAL!.,  7*,  Qoccn  Vicitma  Strati,  Loadan,  E.C 

INTERNATIONAL  HEALTH  EXHIBITION. 

DIVISION— EDL  CA I  ION. 

A  PBIZS  MEDAL  AWARDED  TO 
TH01KA8  D.  RUSSELL. 

7S,  NEWGATE  STREET,  LONDON.  E.C.. 
F«r  OcolOfical  Collections  for  Scl«ne«  Tcachtoie. 


PATERSQN  A  COOPER. 
76,  LITTLE  BRITAIN,  LONDON.  E.C. 
Eltclrlc  Liicht  and  Prwer  and  Telephone  Bnttocers. 

Srw  flrr  ri';  I  i;ht  Cal.%lociie,  ffKt  frre  If 
P  \1KI<*5<">N  A  C">ril'l  K  f      to  ;;tve  foiice  that  it  ry  have  d!'|x"e<l  nf 
the  I't  il,^  I  himi,  E<5  'ti' n'.al,  ami  Exf  r<men>a)  Part  .f  iheic  Hu»in««  ICi 
"  ■  j.  andT.  MAVrtM.I».  et-  Queen  Vktofia Siwt.  E  C. 


0.  D.  AHRENS. 

PRI8M  WORKER  AND  PFACTICAL  OPTICIAN. 

36,  GKEAT  RUSSELL  STREET.  LONDON,  W.C 

SPECIAL  NOTlCh—S:  th'  .\Vv.  r       .n-  rri^m. 

Can  be  uacd  c»ver  any  A  &  U  hyepieic.  Str«Kii;«y  r^BO>nuoef>*ted  for  LaAtcm 
Work:  will  tall*  in  anrOtqect.  Al«>  wetbe  New  Riwting  Mlcrw^ope. 
Kvf  Ob}«ct-GI*««  and  any  T^-epiece  can  he  u«ed  with  it.  It  b  t>>«  <  ■  'y^^T 
of  sceini;  the  Ot>j«is  in  iheir  riftii  -tmi^  ••  '\  foim.  Mahcttrf  l>e  LtlBltl 
N'col  r*n!m»  in  pxi^lttitc  fir  ;lir  I^iic  \V  (•.  .tti  w-w-'e,  Em|>  P.R.S.,  ftc, 
JVC.  and  for  Kr.^nk  Cri^p.  K-rfj..  tX.B..  U  A.,  &c..  *r. 

Tkadb  srrri  ikd  with  FatfiK. 

SCIENCE  AMD  ART  DEPARTMENT 

V.  ri  K  (INI-  (.l<\NT  K"R  THF  PURCII'.  1  STANPARP 
(.tli.I.KCnONS  ANI>  AI'f  ARM  I  S  EOK  TKM  MING  OEOUXIV 
ANT)  MINERALOGV.  NKW  l.tSTS  *»d  FORMS  en  •hick  iW 
Aii|'licaiioni*(ob«nad«*iiVpli<^d  hy 

THOMAS  J.  DOWNING. 
38.  WHISKIN  STRBCr.  LOVnuW.  K.cyiwOwi«ar  «»»CW<i>wy) 

siLVER  MEDAL  AWARDED 
lo  J.AMES  R.  GREGORY  for 
EDUCATION .M.  COLLECTIONS  OF  GEOLOGY  AND 
MINERALOGV 

By  the  laternalional  Health  and  Cihicalion  r  »h.>.uion  trr, 
MadaiialiwAwwdedtBiMt,  i''>7.  >'-  >  ><tdi(«)ln  Loitd.  a.  Pera,.Sy<hi«F. 

and  1  ^ttilon. 

.V//./-i/(fr.— 

GF.OLOGtCAL  AND  MINERALf)f.ICAl.  COI.LECTIOWS 
Fw  >tim«n»,  Colkjci,  .Sch'wk,  Ucniro,  !><uit(ot>.  Ac 
CkUtoKnai  aNd  LUis  onapfncatien 

JAMES   R.  GREGORY, 

88,  Charlotte  Si  rfet,  I  iizrov  Square,  W, 

•ktatili^fi'rd  i°c5 


BOOKS  (Secondhand),  Miscellaneous,  Re- 
mainder.. Ac-C  HERnEKT.  EncUA  M>d  FanKtji  BMkteilar. 

Oo'-well  Roa.!,  I,,  ridcn,  I  < !  C»t»lo«ce  free  fn  rrmpt  of  l»o  <tatB|<k 
l,!brarie«,  (HJ  llf.-V«,  and  I'ar\Ii-nenl  [un  •■t-:-  '   


NON-MAGNETISABLE  WATCH SS 

WATOKMwKich  cam.  I  '  e  "  MAGNETISXD,"  ef»n.ir»ft*d  at 
(be  recf-mmerdali.  o  of  W  C-  oic»s  Esg..  F  R  S  .  and  at  ».K.l  .i.d  at  ib* 

Kl^riral  Eihibtilon.  Parii.         .     „  ,  „      .    .         .  ,  .a. 

E.  DENT  ft  CO..  Maker*  ol  the  Pfloiair  Sian-Jari  limekeepet  m  !*• 
^injel  ()b«r»atnrT,  Grrenwich. 

Only  Addr«»e»  :— *i.  Strand,  and  14   Koyml  lic^>nt»,  1 
tt.n. — '-Vbl-H.-.    .1  >-.,  ■..«■.  <•  !  I  .  tM>  r«a». 


EDWARD  WARD, 

\VMOir*>ir  AM.  RrrAtl, 
e4ip,  OXFORD  SIRI  1  I,  MAXt  HESTER 
(Nearly  .>n.  -  '.<r  Oweot  Coliq{«k 
Stwdatiir^DIS  or  VOLOAmC  IWSt  «M»  iba  I 
If,  earn.  PtKl  r  we,  t^. 
UfiHrnnriwOajvcTft  ron  AMA-titf>:<  is  Si«:f«  »t  »f.  can*  ai 


LITHOGRAPHIC  ILLUSTRATIONS 

(^f  ih'  hichr-t  '  U-"-  ^^e.  tited  frr   M  taiittt  in    tiUt*v.k«y.  iVei^,.^*. 
Natural  His-  n  .  Aim.  'i.t»rs  *«•       ™«*^ SPISiSff  Ji«  5*T  TTSif!!? 
eitber  h\  «lie  MM;r«»c<-f.«  of  l» Batt»T*l  »!»•.— W  PI  RMSS,  i, 
Hua^ngS  Holb  an.  W.C. 
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Mow  JUr^y.  P«rt  IV  .  v..;  XLVII  ,  licccmUt:  Pmc  5J. 


STATIST  I  C  A  L 

J  O  U  R  N 

CiiK  ^  r. 


S  OCISTT'S 


rri^  I  0)!"nii-'. ; "  |h«  Invictiral  Ailtlrew  oT  Sir  Rwnen 
M.i.  ,t.  li.,  I'reMaicnl.    hc-.>ion  tii^- 
fiar.  if»  Krance."  Bjr  A>  K.  IIM 

MM  Raniinf*  of  Ixlnw'  at  Hook  uid 


\t>ftnJ  "    I')  I   >    If  ins.  V  *') 

Mi«.  rlUi! -.1  1  — 1 1  ■  Asn  uliii-.it  Kciurn*  f.r  i5?».  (j>  S.n  r.;;.  lUul-. 
.SUltstic:*.  tj)  I  Koflh'.ominj  Iiiilu>inal  Kemiineraiion  CMnferenn  (4) 
TliB  ApppncWOK  CatcbratiM  «f  llie  SocMtr**  JttbilMi  (})  AnUWow  to  ihr 
Lihcwy— Amuai  Indca  lo  Vet.  47— list  of  HemlMn,  Rnlca,  Ac 


ni  n:  KnWARD  STANFORD 


<'h.rine  Cn)«.  S.W. 


Now  Krady,  yWw  Cs.,  Vol.  XIX.  Part  II.,  Jawiary  t8l$. 

THE  JOURNAL  OP 
ANATOMY  AND  PHYSIOLOOY, 

NORMAL  AM)  PATHOfJMilL AI.. 

<  IIS  ;iM  JH)  liv 

I'rrf«->r,  III MrUkV.  Tt  kNI  K.  .ind  M ■  KKN IJKIL K. 

(    A*  fit  {"'If  J 

t<— I>i*eaiics  of  Kcproduciive  Org.tn!k    fiy  J.  U.  Sutton,  K.R.C.S.  (I'IjUc 
VlIU 

•.-OvMuet  in  Adstt  M«l<  S1.UC  B]r  J.  D.  Maithnrt.  P.R.S.E.  (Plate 
IX> 

3..I„r  ,, ,     .^r  MfM  CooditioMoit  MetMMiplMtii  of  BlowFhr.  By  J. 

I  1.IV  .  n    I.  R  <■  S  I, 

4.  — S.  'ii  cvj-,i!I     ■  ■  -::r  \   .1  .-•  i)ir  I.lver.   liyJ.J  fharlcv 

M  l> 

5.  — A  Mcil.i.<l  i.r  M.i.c-ati  ..1.    I!y  ,\.  M.  I'jirr..in.  M.fl.    (['  ..tc  X  ^ 
(>. — KliMtin;  Kidney.    Hy  i>avit|  Hepburn,  M.t!. 

y.— Mij»  rnwniN  of  I'Sni  in  RuLition  of  t'ore-Ann.    By  f .  M.l>. 
I>»««riion  of  a  D  >iil>k  Mun,i<:r(Epij|n.>ihu>).    Hy  A.  Hill,  M.B. 
RrUlioD  of  AlveoUr  F'.rm  of  L'Icft  Pablc  to  InCMor  ToMh  Mid  IMCT- 
maxilUry  Ilonf*     Uy  I'rof.  Turner,  M.B 

10.  — Oiimb  ncll-thipeii  Hooe  in  Pabic  of  OmilhorhyoctMN  conpafad  with 

Pre-Na<al  ilonc  of  I'lg.    By  Prof.  Turner.  M.U.  • 
It.— The  tnfra  OHiiial  Suture.  By  PnC  Tiunar,  llB. 

1 1.  — Note  on  Ovidurt*  tt  Greenland  Shatk.  By  Vnlt.  Tumcr.  M.B. 
>a  — ^AnatomicU  Nwlice*. 

 MACMILLAW  ft  CO..  Lotwlon.  

THE  BREWERS'  GUARDIAN: 

A  PonnisKlly  Paper  devmed  to  the  Protection  of  Brewert"  Iniereau, 
LioeBMiic,  l*vA,  aad  PaiUaoicntary  Maueta. 
Kbvwv  or  THK  MatT  akd  Hor  TaAi>i«  :  akd  Wimr  and  Sriair  Tkad* 

Recofij. 

Tlie  1  'Tijan  of  the  I'onntry  l!reiircr^. 
"The  Itrewcn' Guardian  "  inpukliUicdon  the  cveiuiigiof  every  alternate 
raetday.  and  n  the  only  journal  oflkially  connected  with  bfcwmg  intcreeta 
Sukaoripiiin,  lit-  U-  per  aaaum,  poet  ftae,  dating  fron  any  quarter^ay 
SiadeCfl^iice,  M.oadi.  Ktgtutti  far  wiiiii«ion  ahtead. 

OfRcM— ^.  Bead  Court,  Wnnroak,  tendon,  R.C. 


lOi.  prr  Ann.,  i  m   I'm  I  I  .r. 

D£R  NATURFORSCHER. 

WecheaWati  mr  Verbreining  drr  ForttclHittoiBden 
Nalurwisaetiulkaften. 
HerMHnmktil  «W  Dr.  Wilhklm  SxLAiinc. 
A  Weekly  PoriodiraTdmMeilMllamal Science.  5a  Noa.,  itf.  Spccinea 
!<amhert  may  Ih:  had  tiMNgll  ItHf  Foteign  Booi(»eller.    1884  emnmenced 
the  XVIIlh  volume 

BarUa:  DUMMLF.R.  rr.  CharlottenMraue.  S.W.,aildaUBookieU«i. 


THE  "  HANSA," 

l'oWi«heH  lince  i9A«  in  Haml'urj.  i»  the  only  independent  profc**i(mal  ^laper 
■  1  Cennany  dedicated  en  In-uelyto  Maritime  Object*,  fcuay*,  Critiques, 
Keviewa,  Rcpons  AdvertivTr,.  nii..  Strict  ey*  ktnt  afM  0»  tfewlBfint 
■if  Maritime  Affain  in  every  rcsrxrct.  Every  Mcond  Sombiy  one  W— llir  in 
410 at  least ;  (it«<|ucnt  mpjii'-mcntv  and  drawings.  Su1>»c  ription  at  any  ibnc ; 
Crccedlnf  nnniber«  of  the  year  furnished  4iil>«equenlly,  Price  tJ».  fur  teretve 
-lOOtln.  Adtreftiwnienu  4J.  a  line  widely  tpread  by  thin  paper;  coaiidenble 
itNWeaieBt  for  j,  6,  ft  «aatli«' iaMrtion,  BnsinciM  (MSeot  A«f,  Mayer  and 
'liediBUMa.  tlaaiburi>.  Alierwall.  i<.  Edited  by  W.  FmWBBn,  M.R., 
{,  Alennder  Street,  t. 


On  lha  lit  of  e«ary  Month. 

JOURNAI.  OP  BOTANY, 

BRITISH  AKD  POREIGN. 
S^llad by  jAMia  Baimif.  P.L.S..  Briiiih  Mtucun 
OoirrBirra:— Orifioa]  Anktaa  by  laadtof  Botanlau, 
Voticaa  of  Booki  and  Meaielti.    HiWIm  la  Jatndar-Bl 

*r<)ccedia(*  ot  Soeietie*. 

Price  It  3i/    Sabtoiption  lor  One  Year,  payable  tnadraacc,  ttt. 
Umton:  WEST.  NEWMAN.  A  CO.,  54.  Haiton  Garden.  E.C. 

The  MORPHOLOGY  of  the  SKULL.  By 

W.  K.  PARKER,  r.R.S.,  Haaleriaa  Prof— or.  Royal  CoIIm*  oI 
Sonaans,  aad  O.  T.  BBTTANY,  B.Sc..  Laeurar  o«  Boiaay  ia  Gay'a 
Mm^mI Medial SckMl.  IHuairMid.  Cnmmtf^  w.4A 
MACMILLAW  ft  Ca.  LaadM. 


NORTH    BRITISH  AGRICULTURIST, 

the  OTily  .\,:ri,  iilmr.T  I  I  i.-irnjl  in  S  iitland,  lirculatci  c«tcinively  ainoni 
landowners,  Fanners,  Koidciii  Ajents,  and  others  inlcrcitrd  in  the 
mana^tement  of  land  throughout  the  united  Kingdom. 
The  AGRICUI.  rURI.S  1  in  published  every  Wedntwlay  afternoon  in  tine 
or  the  Evening  Mailn,  and  coniai(»  Reports  of  all  the  principal  Uritith  and 
lri»h  Markets  of  the  week. 

rbaapecialatlealionof  Land  Axenuiidlrected  to  the  AGRICULTURIST 
M  one  of  tho  biMtoaiidiic  papaiafcr  Advtttfaing  Farm  to  be  Let  mad  KattM 
for  Sale.  — -.,-r- 

Ailvrrii«<r5  addressing  thcm»clves  to  Faimcri  will  find  the  AGRICUIi- 


1  I'  KIS  r  a  fir>t-claii.t  medium  fur  reacbing^lhal  Clau. 
I'ricc  jY.    Bypo4t]L/.  Aoonal  SttbunplMMi,  payable  i 
*>m..e«-3T7,  Miih  Stiact,  Edmbiii|li;ud  t4Si  Qt*** 


lia  advance,  14*. 
Qtnco  Vimeiia  Street, 


payable  to  CMARt  r*  ANTirtnov.  Jun  ,  F.dinSurKh. 


TU£  ENTOMOLOGIST'S  MONTHLY 
MAGAZINE. 

Price  StKpence,  Monthly,  *4  paces  Svo.  with  occasional  IIInaUadeH. 

Conducted  by  C.  G.  BAtRETT,  J.  W.  Douglas.  R.  McLaCHtAM,  F.R.S., 
F  <•  KvK  F.Z  S  .  E  .SA^  ?<ullK^.  F.L  S  ,  and  H.  T.  SrAisroK,  F.R.S. 
\  )      iM  i,;.irine,  C'lmmenced  in  1S64.  Cinlains  standard  anirlr<  jn<I  notes 
OD  all  •ubiecia  oinnected  oith  Entomology,  aad eipecially  on  the  Insecu  of 
the  British  Isles. 

Subtcriptioo— Sis  Shillings  per  Vohime,  peal  ft««.  Tbt  voliHMa  eo*- 
mence  with  the  June  number  in  each  year. 

VoU.  I.  to  VI.(stron|[ly  bound  in  cloth)  m.->y  I  f  obtained  by  purchasers  of 
the  entire  set  10  date,  at  the  increased  |irice  of  text  each  ;  the  succeeding 
vols,  may  he  had  •cpMately  or  together,  at  jt.  each. 
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HIGH  LE  VEL  ME  TE  OROL  OG  Y 

Bericht  uber  dit  Errkktung  tkr  Meleorologiichen  Station 
auf  (Um  SiMit  imd  ikrt  Tkaligkeit,  SepUaOer  1883 
t0  AugttH  1884.  Entattet  von  R.  BillwUlen  (Zurich, 

1884.) 

Jounial  of  the  Scottish  Mdeorohgicai  Society.  Third 
Serie%  No.  1. 

WE  briefly  noticed  at  the  time  (Nature,  vol.  xxix. 
pi  413)  M.  Billwiller's  6rat  report  on  the  Swiss 
high-level  station  on  Siintis,  in  the  Canton  of  AppenzeH  ; 
and  hi«  second  report  has  now  come  to  hand,  giving, 
along  with  a  rapid  history  of  the  establishment  of  this 
first-class  meteorologica]  observatory  and  its  equipment, 
an  excellent  r/jww// of  two  full  \  ears  observations,  ending 
August  31,  1884.  A  comparison  of  the  results  with  those 
obtained  for  Ben  Nevis  presents  several  points  of  con- 
siderable ini|)ort.iii<:e. 

On  Santis,  8094  feet  high,  the  mean  annual  atmospheric 
pivssure  is  3«*337  inches,  the  highest  monthly  mean 
hcing  i2'\i<)  ini  li(s  in  AuKi'sl,  and  tlie  lowrst  211*01 
inches  in  March.  On  lien  Nevis,  4406  feet  high,  the  mean 
annual  pressure  is  9S*>S7  inches,  the  highest  mean  being 
25*400  inches  in  Jvily,  .ind  the  Itiucst  25  141  inches  in 
January.  The  differences  bct^veen  the  highest  and  lowest 
is  thtis  0*436  and  0^59  inch  respectively.  On  Santts  the 
mean  annual  fempfi.iluie  is  28®'2,  the  hiptust  montlily 
mean  being 41^  4  in  August, and  tl»c  lowest  iS'  oin Jnnuar)'. 
The  annual  mean  for  Ben  Nevis  is  30*^,  the  highest 
monthly  mean  beint:  4i°'3  in  July,  and  the  lowest  2?°  o  in 
Februar}'.  The  lower  mean  temperature  of  Santis  is 
thus  wholly  due  to  its  colder  winters. 

But  the  mo*;f  mnrkfr!  differrnrr  in  thr  rlimntcs  of  the 
two  situations  is  revealed  by  the  h)  gioinetcr.    On  Santis 
the  mean  annual  relative  humidity  for  the  two  years  is 
84,  the  In\'liL-.t  iiKintlily  tnean  hcinfj  93  in  September 
18S2,  and  Ihc  lone-.!  7'      -March  18S4.    On  Ben  Nevis, 
on  the  contrary,  the  lowest  mean  monthly  humidity  was 
90  for  May  1884,  and  the  highest  for  Januan  of  the  <ame 
year,  when  the  mean  dry  bulb  was  25°"So,  inid  wtt  bulb 
25°'47,  showing  an  approximate  humidity  of  99.  Iiulccd, 
so  thick  and  continuous  was  the  covering  of  mist,  fog, 
and  cloud  in  which  Ben  Nevis  was  wrapped  during  this 
month,  that  the  difference  between  the  mean  coldest  and 
warmest  hour  of  the  day  in  winter  is  only  half  a  degree. 
We  have  drawn  attention  (vol.  xx\.  p.  336)  to  the  sudden 
changes  of  humidity  which  characterise  the  dimate  of 
lien  Nevts  in  connection  with  anticycionic  movementSf 
when  the  atmosphere  passes  rapidly  from  a  state  of  the 
most  complete  s.itiiration  to  a     iic  of  dr)'ness  greater 
tlian  is  ever  reached  at  lower  levels  in  this  part  of  Europe, 
and  that  on  such  occasions  the  temperature  rapidly  rises, 
till  Minietinu  s  ir  e\  <-ii  ri--ps  higher  tlian  at  Fort  William, 
about  4400  feet  lower  down.   Now  M.  Dillwillcr  gives  an 
extremely  valuabie  column  in  one  of  the  tables,  showing 
the  roiniitnitn  rel.ittvc  huiiii<l!!\  ulisrrs'od  c-ai:li  month, 
from  which  wc  sec  that  a  humidity  of  21  occurred  in 
Ai^at  1883,  and  that  on  six  of  the  other  twenty^three 
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months  a  humidity  less  than  30  was  recorded.  The 
importance  of  fhe<e  observations  from  Ben  Nevis  and 
S.antis  on  the  great  movements  of  the  atmosphere  in 
cyclones  and  anticyclones,  and  on  the  Fohn  and  the 
variovis  theories  that  have  been  sii^pcstcd  in  explanation 
of  Its  phenomena,  need  not  here  be  jasislcd  on. 

On  Santis  the  annual  rainfall,  inclusive  of  melted  snow, 
was  67"83  inthe^.  The  heaviest  rainfall  of  any  mnnth 
was  I5'i2  inehes  in  July  1883,  and  the  lightest  071  inch 
in  February  of  the  same  year.  On  the  top  of  Ben  Nevis, 
for  the  five  months  from  June  to  October  nf  iSSj  and 
1883,  the  mean  rainfall  was  44'3S  inches  ;  and  on  Santis, 
for  the  same  five  month*  of  1883  and  18S4,  the  rainfall 
was  43'95  inches — the  siunmer  rainfall  of  the  two  places 
being  thus  nearly  the  same.  These  amounts  are  very 
greatly  in  excess  of  what  several  theories  of  the  distribu* 
tion  of  the  rainfall  on  the  slopes  and  tops  of  mountain* 
would  lead  us  to  expect.  In  discussions  of  this  question 
it  will  be  nccesfary  to  give  more  pointed  attention  than 
has  yet  lieen  given  to  the  great  vertical  movements  in 
the  atmosphere  which  are  disclosed  by  the  hygrometric 
obser% .uions  nf  tl-esc  hi>,'h-levcl  stations. 

Of  even  greater  interest  are  the  hourly  obser\-ation8  at 
tiie  two  observatories,  especially  those  relating  to  atmo- 
spheric iircssv:re  and  wind,  .^t  the  tun  places  the  hourly 
curves  of  pressure  for  different  seasons  run  closely  parallel 
to  each  other,  in  Jime,  when  the  more  special  features 
of  the  curves  arc  inn-t  (iron'^nu  ed,  they  closeU  approxi- 
mate to  a  single  diurnal  minimum  and  maximum.  The 
minimum  occurs  from  5  to  6  a.m.,  and  the  maximum  from 
9  to  to  p.m.,  the  dail)  r:in,^'e  bcin,;  o*o-;o  inch  on  Siintis, 
and  0  030  inch -on  Ben  Ncvis.  Each  curve  shows  an 
extremdy  shallow  secondary  minimum  from  5  to  6  pi,m. 
which,  as  compared  with  the  secondary  maximtim  imme- 
diately preceding  indicates  a  fall  not  exceeding  0003 
inch. 

This  secondary  inaxinunn  occurs  at  3  p.m.  on  S.Tntis, 
and  at  3.30  p.m.  un  Ika  Nc.  i>,  and  is  the  analogue  of  the 
morning  maximum  which  occurs  at  lower  levels  in  the 
same  localities  six  hours  earlier.  On  Mount  Washington, 
L  nited  States,  this  maximum  occurred  in  June  1S73  at 
8.30  a.m.  at  the  base  of  the  mountain,  3898  liset  above 
sea  level,  10  a.m.  at  4059  feet,  11  a.m.  at  5533  feet,  and 
at  noon  on  the  top  of  the  mountain  at  a  height  of  6285 
feet.  On  Ben  Nevis,  while  pressure  is  steadily  falling  at 
the  base  of  the  mountain  from  9  a.m.  to  4  p.m.,  on 
the  peak  it  continues  steadily  to  rise;  and  the  same 
phenomena  doubtless  obtain  at  Santis. 

At  the  same  time  the  diurnal  velocity  of  the  wind  on 
these  peaks  shows  even  a  stronger  contrast  when  conu 
pared  with  the  diurnal  velocity  at  lower  levels.  At  low 
levels  and  on  plateaux  of  considerable  extent  the  velocity 
of  the  wind  falls  to  die  daily  minimum  early  in  the  mom- 
in^%  and  rises  to  the  inavimuin  at  or  immediately  after 
noon,  or  about  the  time  of  strongest  insolation.  The 
following  table,  showing  the  diurnal  variation  in  the  wind's 
velocity  on  Hen  Nevis,  .Santis,  and  Mount  Washington  in 
summer,  and  on  Den  Nevis  in  winter,  presents  for  these 
elevated  peaks  corves  precisely  the  reverse  of  the  curves 
for  \  elofity  at  lower  levels.  The  figures  express  in  per- 
centages the  excess  or  defect  of  each  hour's  velocity  from 
the  daily  mean  :— 
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l(cj;),';irly  f  l<  nv  nis  of  mere  phenomena  wll)  thank  Mr. 
n.i\  for  the  .ulmirablc  selection  of  pmblctns  put  together 
in  lliis  \olumc.  Notliing  could  be  .1  greater  boon  ti)  ihe 
re.il  student  than  the  means  thus  afforded  of  te<i(tng  his 
knoivli  ii^e  of  the  exact  qu.intilatae  l.iws  of  the  science. 
If  it  were  not  for  the  historic  jntcrcM  of  th.U  rather  .mti 
uuated  insirumcni— the  torsion  balance— wc  should  d.>  iht 
th«  utility  of  eiving  so  much  attention  to  n.  .Mihough 
the  more  modern  electrometers  have  entirely  aoperaeded 
the  torsion  batanoe  as  an  instrument  of  research  and  ol 
tnc.i-uremcm,  it  h.is.  nevertheless,  become  so  prominently 
tiNC  I  like  some  jjiand  old  foiSil  lonj;  ngo  cvtinct-- 
ami)n.;st  the  cliar.ictcristir  forms  nf  e!cctric.il  instr'.inients. 
th:i;  cN.immer^  still  expect  cindidatc  for  examin.nion  to 
know  so^uctliiiii;  about  it.  On  tiic  other  li.md,  the  sp.ict 
.illuttcd  10  moments  of  tofaion  and  incrtu  is  ;0i  too  br.ef, 
(hough  admirably  filled.  We  must,  l;o\vc\  er.  t.ikf  t  vrrp 
tion  to  the  practice  apparently  followed  on  p.  63,  oi 
exprc^sing^  a  moment  of  couple  in  tfynet :  it  should  surdy 
be  ii\>i:  c,  ntimttris.  The  section  oti  the  ehenical  i,«»t 
r.ither  thermo-chemic.il ,  theory  of  elcctroinoti\-c  force  i« 
excellent.  The  problems  comprised  under  tin-  lir^idir..; 
Klecirouu^netic  .MtMsureiueiU  are  admir.iblc,  tli'  jgh 
perhaps  a  Tittle  bej-ond  most  students. 


ilcncc  ihr  m.«\:in'im  ocrur*  on  ihrse  he:i;lits  sliortly 
After  midm;.;ht,  .«U(i  the  minimum  --hortly  .ifter  noon. 
Now  it  will  be  seen  that  thc«e  diurnal  maxinta  and 
minima  oc»tir  ncircr  mulnii:ht  and  noon  than  do  the  pha<«c$ 
of  th-*  <iil''  1  tnciforol.>.-u-.il  )i!icnomen,T.  thus  su.:;;;cstinp  a 
diic*-t  rtnmrt'tion  witli  s,«I.ir  .intl  terrestri.il  r.idiation.  It  i$ 
Mhf^ibr  ihat.whilcthedinm.tlfteriodof  stn^Tij^^M  jnsol.ition 

de; 01  111' nt  ~  ;'!!■■  .  v  -  .:  ?>.  'ire  of  the  in.i\ir>ii;in  \  eli>c.t\  of  the 
wmd  ovn  r\iensi»r  lind  stui.ur-s  »  *letcnnmci>  the  rami- 
mitm  ^Ylit"it\  on  irvik*  risini;  to  a  ^re.it  heif^ht  abow  the 
I, «'>.!        I.  c»         i  'lu.  in.    Of  <pcr  il  iinp.irt.ince 

in  u>  Ik.»ih._i;'  i>:i  ihc  ijiic^uon  is  the  cium-  of  diuniAl 
%'Aii.ttton  on  Itn  Se\i*for  the  thnrc  w;n:er  months  of 
t ^ '^4.  r  :  i;i       >    '.x  «    .A  w  \>  ne.irl\ 

\\\  ;;k  >-,:'.vnu'r  tr.isr.ilis.  In  ■.;;('.  -'.i^'Ti  lit]; 
Not*  i:r.dcr  u  drop  covcrin}; of  »no» ,  skv  i  Iv.ulcil 
rculj  tilt  '  •  •■.  thr  .IT  frequently  d.irkencd  vrith 
drr.s*  dri!^  ;  ;  .  ..  id  the  d.-Venrn-c  between  the  mean 
•  ^tiert  A"^^,  V  .;^c'-:  h.v;r*>  Jc:T'j»e'a:are  on!>  h.t!f  a  degree. 
\»«*:;'«xt.\  :jcf.ic:!<'i!v.n;fi»'-m:tvoftempcr.«Mrccrf' 
t'-c  ii'-r'.KO  o*  !!u  Top  of  IVt  Ncvsiiisrsng  the  twenty-loHr 
of -.lu  Ja\,  ■.'  f  curve  -v'  -.he  i:r,:rri''  v  .ir-jtion  in  the 
«  \e' V  :v  .n>  c'c^tly  n>.a'ked  in  winter  a>  in 
*.  "V".  '.*>c  T»'.»  o:;r»e<*erf  ,\'  <r  ;n  **n-»»:-.i!r  the 
•  i-  \    •  :  r  "-v  ^  ■•■  •  ■■        .  h:.  .-.-vi --r 

"   ••  \\  c         i.'-i  oti  rcc^  c.:  .t 

T  '  :l  t  T  ;•«•  •  ^         .'.      :!  ,",:*ac<  <v  w:r.i  y*'  ■».-•;>■ 

._  -■•-..^  e\\A:. ;>-.-\;*  ;«    '      .  ■     -         .  .  .  :  , 

>'  :  ;?  *f'i:e»  .»•  cr  »;-  ,:•.  ;?,c  *.",v;s  t'^»n, 
'  .»  i*""*-'  *,•        tx>  .1-  ^it^oT  ot  :Se 

.    A*..*  \»  ;     .  ■  -..-s  *^*»  \  ■ ■-   ■    t*^^  .xtrr^cv- 

■».-        :  :<"is:    •'.  r,\ :      i~       a "~.;::-n"  <>f 


LETTEK^i  TO  THE  ID  I  TOT 

{  Tki  EJttot  diHttatMdkimii'!  T(t[vMi}hU  f»r  eynto-ttrfirtumt 
by  kis  corrtsf'ttKJt'lts.    Sutktr  ,       he  mmd<rtakf  le  r.f».», 

.'r  ti>  cjrrfjf^-n.i  ifir!:  tkt  urfffi  cf^  rtJxteS  mamuj.'-t/  -j  . 

{Thf  EJi:o'  Hrffxliy  re^tutls  rorttffitHjtntt  tn  ktfp  tkti*  Irtter, 
mi  ii.".'  ffj  /^JSii^.'f.  Tkt  f'ti'U'/  »n  '. i  •/,•.■-,  ti  te  grrat 
tk*i  ii  ti  imfi»tiiu(  otherwiu  t«  insurttht  aff^remtr  evrm 

Earthquakes  and  Terrestrial  Magnetism 

.Mr.  W.  II.  I'Ki.ti'l-  hrniri':;  wri!:.-n  t<.  the  .■V^!f  .nomer- R.-r-iJ 
to  .i.k  w?.i  ;h'.  r  .i-iv  iii.;;ir1>.iin::;  o\   o::t  ui^.^<"t.  .t  iijr  rirtb- 
.  c.im  ir  .T,  ; ■  1:  a:  1:.  h.i-  evpvn-jnc:- 1  '.\,':  t-.-c  r>'  •  -.r-!l-  \- 

III  .Sji-ii;.,   i;  ni -.v  i>e  in;i.Tt-.' iiii;  b>  i-i^nimmiv  ■  -         't  'ur 
111'  'ii'-.:'       >i  V  :i:  rc.i.ijr^  tlvj  r'/.r.l;  .>:'  .in  cxani  1 1 1' ii'U  <■'  kvj 
■  :  in   ."i'ti^i- '  :  —i.- -         '.i-.  7l-  i  c»---Ji  1  IB 

>•  :  r  h.\~  '    .:n         1: '.;cii   n'.~.v.   if  y  rccr.^r 

-\-  •.  ..  .    -  ;-!ii::n'  : ;'-5un'..  the  or.  }*c;  ia^ 

.1',  i  1  ■  ;  .i.n.  V  ..rj  •r.tllT  -^aiel.      i'li'.  <'Q  '••  lIKier 

clv>^ly  ai  the  li.*.;-^' ■•  •.     "  ;  ■;  'n  w  1-        occc  :■■  -~-i]| 

inijjn^T-.  cvc'-'r'.n^  at  Oh.  i.n  the  *Tt;«inj;  .J  I »«; t ir  ^^<--t 

ij.    Iv^;h  nn^r.v't- were  at  th;<  time  fc:  int  >  iikrh*.  «;>  ri-i'-rt, 
tbe  esient  of  \:i  ntiM>  in  the  a-*  f4  <1^£lii»t;ii«  ix-^i  »S»i»t  i 
of      and  in  hiri.-  <xi\i\  fircve  jdiva]«n:t<v  -ooi  ^ftliew'.  >Je  h  n- 
>->tn».\  f*i\»  neiriy.    The  t!:>ve':i<a'.*  h^rc  o<v»  the  c^'arac  f 
s-»»^:ne:!C  m-^remVn**.  xn.i,  if  iti  r.-s':i>  pr'  <^cc<ii  hrihe  rai-h 

occ.  arc  nf  C  vr**  fi'T'T      ^'tVc       ?hff  "^xl.  Ihe 

l.vit-T  1 '.r*  «\-.'-vr. 'r!        ".Ik  t;.t:*l*  «--ir»e  u  ;  .1 

,  ten  r".:rv  •t.^'i  j'-.if-w  J- 1. -ht:-.  »»  ■!  ;'ijr;i  - 

ti  r;  in  the  t>ri.'*n;a*  f  u'e  rf^j.-t^t      a  Sfr^-i  4,-'er  -.*.r 

^.  i'v'ttt  rf^.^'^rv 

N.-.  .  -It-  *.r'i,'.tT  r>  •;  r  ^.  o'~rrvi''(  jifi  IVeec^'^T  i< 

>r  tVf 


;» «  a*  Mvind  t" 


1-    .        _j  .  .......... 
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Roscoe  And  W.  J.  Rii'««ll,  00  "Experiments  suitable  fur  Illus- 
ttaiini;  Klcmcniary  Insfniction  in  Chcmiwiy."  These  notes 
tppcui  to  ntc  Us  be  very  H^i-fiil  as  a  roiiijh  |rili<le  to  the  school- 
tcicher.  Uut  unless  the  teacher  !•>  alil  '  f'>  arr:<»f,'c  the  experi- 
menlal  iUnstrntioitii  so  that  vawq  cl>:ll;)>l^l m .  rci:ar<liii^  the 
^ktnentary  principles  of  chemistry  :  hrtll  Ix:  drawn  fi»ui  the 
Ttsults  he  obtains,  which  conclu-.ions  sh.ill  then  l>c  -uli  uittetl  to 
cxperioicDUl  exaininiUioni  I  think  the  notes  will  r;iil  of  their 
obiect. 

It  is  to  the  want  of  progT«<»iveness  in  the  ordinary  chemical 
caune  that  I  wish  to  draw  aiienlton. 

The  studont  «f  physics  advances ;  he  feeb  his  way  from  one 
set  of  pheoomeon  to  another ;  he  geoenltses.  «nd  pc«s  hold  <>f 
some  priodples  on  which  he  majr  rest.  In  Ibe  ordinary  chemi- 
cal coaiie  the  stodrnt  begins  with  cnthuriMm  }  he  is  delii>hicd 
with  the  CKperlments,  amd  he  takes  a  liroly  teterest  in  the 
manipulative  failures  of  the  lecturer.  Bat,  after  a  little,  the 
MudoU  finds  that  he  is  not  progrc-^iiii;.  When  he  has  been 
told,  and  shown,  the  properties  <>f  hyiliugcn,  oxygen,  and  water« 
he  is  expected  to  take  as  much  interest  as  ever  in  hearine  a  list 
of  pro|>ertiea  of  nitn>gen  and  oxide*  of  nitrogen.  Then  he  fills 
his  note-liook  with  many  facts  regarding  ammonia  ami  nitric 
aeki,  and  so  on. 

Now  I  do  firmly  believe  that  chemistry  is  a  branch  of  scicnci-. 
and  that  it  msy  be  taiit;ht  .as  "-uch.  I  think  it  is  possjlJc,  in  a 
course  of  lectures  on  tlicmistry,  to  lf;ni  the  faiily  intcllinent  and 
not  very  idle  student  frutu  simple  facn  about  everyday  occor- 
fences  to  the  "lifficult  aiul  apjiariNitly  remote  discussions  reganl- 
ing  the  architecture  of  molecules,  in  which  chemists  s«  much 
delight. 

It  lectures  on  clK-niistry  were  arranged  so  that  principles 
should  be  discusse^l  and  amply  illnstrateil  by  well-choscn  ex- 
|>rrinicnli,  instead  of  being  (as  1  am  .-ifmid  i*  still  too  often  the 
case)  rc)>eliliun>  of  ilisconneLlod  ficN  alu'Ut  a  string;  of  elements 
and  C')mp;>unds,  I  Iwlieve  this  braneii  of  science  would  rapidly 
i.  vul.  p  in  [lu-  uiiuir-y.  it  ^■■•  \\\-  1  an;  that  the  dii>(inction 
iiujji.!  d  ■!!  the  tt"iini<.iilv -101  J  Ui::i-  h  iiitslry  and  chemical 
f>hii  \  f  'r,'  11  radically  unbound.  I  lu  :  _  ;t  vur  tuo  cheniistrys, 
but  imr  tlnmiitry.  We  ilo  not  speak  ul  pliysici  .is  JilVerem 
ffoni  ri.ii';t:il  |'lii'..»so)>hy. 

What  ue  Hsnt  is  to  convinc.;  <nir  students  that  they 
arc  dealing  with  rcaliiii-  .  I  am  c.intinually  presented  with 
.mswcrs  to  fjiirtiions,  wlttwh  perliajis  demnnd  a  knowledge  of 
the  laws  nt  hi^itiical  combinaiion,  wheieiti  a  few  elementary 
f.icts  art-  i.Irv-.ir.l  to  the  iitik  iif  an  nll-enibracing  theory, 
and  coni)  1' \  sMUL'.iral  foiiiivil.c  are  ilealt  with  in  a  style 
of  a(>j?aiiinj;  tatnn'iarity,  as  if  ihoy  were  the  topics  which  it  is 
neC'.  x.iry  ti)  discuss  on  the  •.■-r\  il  iosliold  of  cheniislry.  (iuc 
is  ttiid  that  chlorine  i«  a  nionaci,  1h.1t  is,  it  is  a  "  une-.irmeil 
one";  and  then  the  conclusion  triiiinphani'iy  uiTKiunced, 
"  rhu  i  wf  Iff  u-hy  il  it  "  th.^t  hytlrcgi.n  anil  chlorine  combine  to 
form  hydrochloric  aci<l,  .m  l  >  on.  Thf  o'.hcr  day  I  implorcil 
a  candulaie  in  a  certain  ex.-iminatinn  t  .  ,'ive  me  a  reason  for 
writing  the  T'lmula  of  .ilcohol  Cjll,,  '  Ml  rather  ih;ui  C.H,t>  ; 
he  toUl  me  he  had  'i  rn  the  former  in  a  l>ook.  This  is 
enough  for  the  avet;vge  n.idi  nt  ;  and  y<-(  these  people  call  them- 
selves students  of  stieiice.  I  am  ati,i;il  tlie  tochers  are  greatly 
to  blame. 

The  examiners  h.ivc  undo'jl>tedly  mucli  ]>i>\vlt  ;  but  1  think 
(he  examinations  in  chem;«try  are  improving  as  \\  whole. 

When  a  lecturer  in  chemistry  anr.'sunrt's  two  series  of  U-uture;, 
one  elementary  and  one  adv3nc:e<l,  is  \\  not  very  often  found 
that  the  advance<l  tla  s  is  comleinn.-.l  to  hear  co]»irMis  litlails 
tegariling  the  purification  and  methods  of  sc]>,irnti>m  of  the  rare 
tnelaU.  while  the  elcnientar)  l1:-i^  \s,  entertained  with  an  exhibi- 
tion of  the  properties  anrj  reactions  of  the  simple  and  compound 
ga$c«  ?   Bat  is  tlits  cltemiMrv  ? 

I  think  that  tbeleachertol'  cheniis-ty  must  consent  to  abandon 
the  time-honrxired  pmctite  <pf  ]>lacidly  proceeding  fnun  element 
to  element,  and  from  comp^fund  to  compound  ;  they  must  ask 
ihcmsclvcs  whether  they  know  of  any  rea-tons  why  chemistry 
should  be  called  a  branch  of  natural  science,  and,  having  con- 
scientiously answered  this  que«l»i^n,  they  must  try  to  niake  their 
slitilenis  really  3C(|uainte<i  with  these  reason*.. 

l)r.  S)'diicy  V<njng  (NAifRt,  vol.  xxxi.,  p.  126)  h.is  n.-ferred 
to  the  paucity  of  giHxl  elementary  text- bo<iks  f)f  cheinisiry.  I, 

too»  have  felt  the  want  of  a  leaUy  good  bode  in  attempting  to 
feadi  the  principles  of  chemistrv  10  beginneis.  Is  there  any 
elemcolafj  book  wbidi  treats  chemistry  as  a  genuine  living 
ttcienee?  M.  M.  Pattisom  Muir 

CaaliridCe,  Jansaiy  » 


I A  Method  of  laelating  Blue  Ray*  for  Optical  Weik 
In  ni.my  opltc.il  exjH-rimen'.s,  <"./■.  in  i  xainioinR  the  dispei'-i  in 
of  opiic  axes  in  crystals,  a  bfmio^oiieous  or  monochromatic  li^hl 
is  rcttuiied.  A  fairly  homogeneous  red  li|;ht,  nearly  correspond- 
ing to  the  Fraunhofer  line  H,  can  be  oMained  by  a  prr>()erly- 
selccled  piece  of  red  ^l.iss  placeil  in  fri^nt  of  a  (jotxl  .\rgand 
I  burner  or  panfTiii  lamp.  Kor  yellow  light.  no'.Iiing  emi  he 
bollirr  th.'.n  the  tlame  of  a  liunsen's  burni-r  in  which  a  brad  of 
sodium  carlionale  is  lield  in  a  looji  of  plaiiiuim  wire,  l-'or  Miii- 
rays,  the  lit^ht  iransniiitLd  liy  a  solution  of  cupraminoniinii  sul- 
phate is  ^eher;UIy  recoiuiiiciided,  since  the  ordin;'i  )>lue  "Ja-s 
coloured  with  col):dl  ii'.v.ariaMy  transnii's  red  rays  as  well  as 
blue.  Hut  the  tisc  of  a  i;l.iss  cell  cntilaitiins;  .a  stron;^  ammo 
I  niacal  soSi  ii  n  "ftcn  inc  onvenient  and  unpleasant. 
1  I  have  iiic;  »>.uli  a  peculiar  kind  of  grt-enish-bhie  L'lass,  u«4 .1 
;  for  r.iilway  signal  limp-,  and  known  as  "si.^nal  nn  1  ■  • 
(coloured.  I  lielieve,  wilti  copper  in  its  divalent  condition :.  winch 
is  rem.arkably  o|>aquc  to  the  le^-s  refrangible  rays  nearly  as  far  .a> 
riaunhofer"s  line  K,  while  it  tran  mils  a  large  ipian'.ity  of  blue 
and  Si  ime  green  light.  Hy  combining  a  piece  of  this  glass  with  .a 
piece  of  rather  deep-linted  cobalt  glass,  the  ml  ray>  tran»ii)ilted 
by  the  latter  may  be  wholly  stopped*  and  only  the  part  of  the 


I  s[>cctnim  between  P  and  G  is  tmnsmitted,  ooostituling  a  light 
'  at  any  rate  not  less  bomi^neous  than  thai  ttaatntitled  by 

'  sidution  of  oiprammonium  sulf^ate. 

!  This  "  signal-sreen  glass  "  is  also  useful  in  ilhistratii^  selective 
al«ior|>tion  of  light  by  different  media.  If,  for  instance,  a  piece  of 
It  issuper]>o  ed  on  a  piece  of  (iro|)er!y-selected  redRlass,  each  ab- 
sorbs wliat  the  other  transmits  and  practically  no  luminous  tays 
survive  the  two ;  only  a  faint  neutr-al-tinted  light  Stn^gliltg 
through,  even  when  strong  sunlight  is  used. 

This  can  be  well  shown  on  the  screen  hy  fixing  a  narrow  strip 
of  the  "  sign.il-green  glass"  vertically  in  a  lantern-slide,  and 
cros-ing  it  with  a  similar  strip  of  red  glass  fixed  hoii^ontally  in 
the  sjiiiie  frame.  The  square  space  where  the  two  overlap 
ap|>ears  absolutely  black. 

The  same  arrangement  is  iischil  for  other  abiiorjHion-experi- 

ment  .   '.>,,,■  the  original  colours  of  ihc  media  are  ahowOt  as 

Well  as  loi  r.  ^^l!t  of  their  super(>osi(ion. 

It  is  ne<:i'  .^  iiy  ''•  roinembi-;  i^mrli  lt^;!it:'i  tints  ave  wanted 
for  lantern-work  thou  fur  subjective  cxpertmenls. 

Eton  Coll^  Januaiy  10  H.  G.  Madam 


Barrennesa  of  the  Pampas 

In  the  admirable  address  of  Prof.  .Asa  (  Iray  at  Montreal,  he 
■alludes  to  the  singular  absence  of  trees  and  herlMcrous  plants 
throughout  the  Pampas  #r  v.ijst  level  plains  of  the  South  .Ameri- 
c.in  continent,  and  he  indorses  the  o]>inion  of  Mr.  Parwin  and 
Mr.  Hall  that  this  absence  is  due  to  the  fact  that  the  only 
counliy  from  which  they  could  have  been  derived  could  not 
supply  spo  ies  .adaple<l  tt>  the  soil  and  climate.  As  this  is  a 
sui^ject  to  which  I  p.aiJ  considerable  attention  during  a  long 
residence  in  South  Aincrici«  I  venture  to  tall  attention  to  the 
expta:i:';ii>ii  of  this  phenomenon,  which  my  obv  rvations  gave 
rise  1  >  a-,  dc-cril'td  in  my  "  Visit  to  Suulh  America."  1S7S. 

The  iiecuiiar  charnci eristics  .f  these  va<t  level  ^Liins  which 
descend  firom  the  Andes  m  the  great  river  basin  m  unbroken 
monotony,  are  the  absence  of  rivers  of  water-storaBe,  and  the 
perioilical  occurrence  of  rhc.u^hts,  or  "  sice  s,"  in  the  summer 
montlis.  1  hese  c<'>nditi"iis  determine  the  singulir  character  both 
of  its  flora  anri  fauna. 

The  soil  is  ii.aturally  fertile  and  favoural<le  for  the  growth  of 
trees,  and  they  grow  luxuri.intly  wherever  thcy  are  protected. 
I'he  F-iicalypi'ii>  is  covering  laise  tmcts  wherever  It  Is  inclosed, 
and  w  illows,  poplaiTt  and  the  ng»  sacrowMl  eveiy  eslancta  when 
fenced  in. 

The  o]>cn  plains  aic  coveicd  with  dToves  of  horses  and  cattk 
ami  ovcmin  by  numberless  wild  rodents,  the  original  tenants  « 
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Ibt  P««itl>  |l  irm£  iltr  l>i:  p*'<  tl*  -J  •!(  <i {III  Wit)*.k  »la  « • 
CKi:  I  i  'lri^  II  Ihr  1 1  ■  I-.-  .Ta  •.Mljl  liT 

v^gnji'iiin.  In  ■«.-  -rf  l^il  •t.'~■*^.  tllr  »•«  hi/  vj*^, 
It^  In*  Ift-lfi  jit.UJJ  k  1 1  ih'  ■h<^  lit  •tl,-.-iiI*l  li  i.4:<  t<'l*4fc.*l 
tr^n  •:*ri*;i<i  nul  Vur-i,  *f|r'  l.-i-m^  >i«  iil  I'l*  (til 
rfet^liA  ' 'tf  n  J  ir.t«t*  liulil  liil^lK- fi^-  •!  1^- l*A«.ii. 

)JT1.». 

Ul*t^  •ii>!t  <in.na<4mjrt  lh<*  i>«l<i>>ii  •  >itf  iii  ••(•tulv^tt  I 
tior  U  liu|i"<t*4n     til)'  -mLf  tkll  ^4*1  (Kjlf  «Mr«,  M 

•  Yll-Mn  K>  lltr  till  .fll»-'iMc  llu^*.,  4lt>4-->  l»l  »i'V«.  4W  I 

Ir.lt?  tMi.  iiVllK.  t  1»-iKC  ml|i>r;it*  1ia4^       i  (tln*- 

•linji^  tti  ttiiYt  •  l>-«  i<'i*oni*  -j*/.ii>,  ti^li  I.  iltii  li-Hit.uk. 
4liljfi«  '■<.;'i.  |f.  .fti..  .1*31/  i.ijii.  »*(  lt.iy  ia>V'.,  <«1tUV 
tnin  »  .l.iifi  n;  ri  r.tj.^, 

.\kh  tJL'l"'''  •»itl'  -IP?  I  niiitcmialK.lurtM.  ili>-itiu»'tTiU«i 

Wll^rtl'lfr*  I  .-1.1II     tll'l-a   jJwJT*  «lft(-tl|ll^  |i|fTrnl..-l  llki 

lilit<i>1.k'li.>li -I  my  .ilt.n  .tf  jitiii'..  Iiijrii.v.l.  .i--  -ull 

ll.i|if}r^^tl|.T  1       till  ul-i-jiiiKi.-.  til-'  Kill..  -1  ^i(;i-eaic  i  iW.ll,  -iti-l 

IIIIIIMr«]i    IhIhT    Il.Ii-K,    Ultl     t-x,.t,     |||;|u]m£  .U|  I  IHU-', 

I'ji*."^^  hu*.,  -in-l  lie  lii'-u  iiiiliii  in  t  i.irjiiii  liti  ml  lt«  riivi- 
luilk*-  Till!  Iht  .IvMi  li  irf  jilin-  4  H  no'  -tiK  In  llli  lili>«titl*0<y 
i.f  llif  »Atfl  <4i-,l  )f|.    II  •i;l|li(ijiiil4  mi---,  i-iiiri-k 

li-.M         "ilti  t.-fn.  I  .  ilv-  I,,.. I   .>ll.r..<lV  kT.iii  I 

Mvlt4Ml.irh.li  i-ni^i-i.  -Ill  li  i- Iv  :t -r.i  i.  fim*!    M-ii.  .Urr,  l»i. 

•■"•"■'«-  "  I'  I  I  I I  Ith  ,  vlii.li  111.  liUtI  lilui- 

<ti''<'i;^l»ll  lllc  .  .inlij  1.1.  1 1  l.'l  ii-rliiii^  I,.  It.,  tirfiiiy  Ih.1 
l'»«(>k<  l.r)|.».t  .1  fiK  .;i,..t».  iImi  ....  tiiu..iai>J..  1.,-  ..ml,, 
.u.li  >.  ilic  i<r .  ..I  i^i  -dr  a'llili  IK  invi.lin.;  l-jf£-'  'K- 

Ifu-i..  a  ijiik.  .if  tlirvf  {-•tujiil  .l.'<if u  li'in  ilir  Im*.  lii.li 
^li#«r«  4ci>tiii|iiiiv  IW  «*uiM-  LlivM^  I'LysK 

MjiI  •«!  Jjiuiuir  1} 


JaiuncM  Mt(ic  Hirrars 

In  ll.l  «.  f.  1..I-  -i.  .,  I,,  „.  ,  |iBi,, ,  |„.„ 
I  i.l(><  lif  II..  11.  M„  ...  ..  I .., ,  ,  i-fc.  M,,^  y,„., 

■l»)illli|.'  illt,-lrii  l-MlliL  lu  .1       iW....- .|| -I  II. 

hivjctdr  I,  »r,l  IV  li.-J  •  ii  i  n''  r      It/i1'«  I  Ii-.  iti^  .  «I| . 

kiw  III.  I-S-' t  I'l-;.  '*-' til  I  ■  cniitruai--*.!.  Illitvtfil 
ni.t  Via:  Kit  >i;fa  «nii  .11  ivil  .l  il.?l  iip  m  l!h  «iil.>.C-.  iiD  1 
.1'  •r.ll  ft-ii*  tn  ttitl  ht.  r  in  .  ll'it;*  mf  n-.ln  ..'.ji-.lUI^  Ik; 
m  ;riti  M*        M>.>t.V  II 1 1  V  «t'.lD-i  ^11  I  ilV-tiiTy  .if  .fif  I,  ■ 

tt^m  fir  .|i...'it'  1. 1  tilt  I  liirt.        IIS 'i  -ml  fit  -.III  M  ti 

Iill.r  l  la  m)-»Tif  l.y  >  It.ml       ,  m.\i:  V  I  :l(  |i|  ll||< 

i:  rlltlry. 

H..,  4nt  I  ltl«el>i  .liiittil  irwrfi-ily.  .Ii-amitt  lliit  tUs  iklbf 
en.'!  •»  l-tH.-v-i  m  W.I4  -III*  t.i  -liir,tr-ii  ■  .t..«  ,ry,  i|,ti  ),|- 
kim  it'rin- iti.- Itt-  ^iilk.?*  .t  iltc  tir-e^.'ft;i.  .-n  th;  tii.i  i.r 
lh.1  nvrrv^.  an  iit.tui.rl-tmilly  w-mli  V  |.t  .l-i..-t  wliitli  M.iiit-t 
ctlrli!  I  .  III?  Irrtll  ..f  tt,c  Mi,(r..i.  taliUik  w  <iil  (  |I|.||  r.c-?iYf  4 
•li-lnly  lii;4..r  |i-Ji.'.,  ..IL^ni  i^  o".  II'  iiii-^u-il  -<--jrr<. 
hrimlti.  nt-flMtf^  c.m-lul.-l  itiit  jiir  mti  il  ttfUlit>«itil 
l«r  itiVJi.?!  .  I  4,  1,1  f|.4-^t  w-'d  i>.mW  liv'ti.  Jtf  I  Hi  itiw  -Muw 
wiv  wdli  III.  kiai<  t.i.jli... 

I|..  (i.|  .  .||.|in>  III  •-<.  vilk  .1  l|Clit..«it  ,..rr.  ml  ilic 
a  1.  r...ii|.|firi  h.  Kit  III?  n.ri.eril'.  I  .l„«n  iiiisi!  a 
li.f.cilf    ai.tli    I.I    pj  h-l    .„,^^.^.  -I,  ,)„ 

l?i).vll.in  h.iin  .1  (..  I  ,^,|,..,  ,,„!  »„i,   ,  „„,„.  ,|j„ 

J|  |«I.|  iNl-  t.  iI  ../  .|„  -,,„lt.  luiiii.  iv.  1...  il.iT  ,-. 

b.imili.-  m.;.  •.,mir.,„  It,.  „.^s|,  ,h„  „  1, ..  ,,i^|„ 
lliHl  tl,- ..I,.,  |,„.,:«i  .,1  |i„  1,^.,         ,1,  ««,,„..,.,,„ 

ir  .111  litiii:  II,  pr-K-iA  JUISMUIT  iiixHi  ihc  lull  .m  l  >..l  uiKin 
III*  iviir.  ^  |_ 

l-illtllrJUll 

PfcuIlM  lc»  Kormi 
I  l\Ctine  1  IclttT  will,  irtiOlt  I  Ii.r,.  Ii«.ii  (lY.w,.!  civiBf 
*»'Vr  c».e  .if  lit,  mtiuih  Itr-.irtkiurr  l-il.ly  a..crilii<l  la 
imn;.   Tlif  <iit.ini.«i».».  ii«  ,„y  ,iiiiil.-ii  f.         .if  tii, 
I,,  n-.„,io  .s«,i„ 

■  l.tiii|i.!o),  janurr  16 

A'M/.  /.tiinfrr, /^Hturt'  1.1,  ilut5 
l>i:«K  Xi>.-.|'.n,uii<  „,»  lioiUbii;  T  .<  tiiik  an  .niu-! 
fi-miittyii..ii..|>..V  Kt.i  ,  ,»,  ,li.r«<iiiii(  l.v  wl.»ti  I  .lr>  on 
ll.?-.»nl,j,.<|v.|.-p,  „„.  I  .l.m.|  ...  .Ir^.»l  ft.™ 

I.,  -tl-ia  I        .|.,,„,  j,,^ 

•I?  .1,  1  «,.K„|         c«,u..-l.iA„,  itc  jn«  ,1.„«  ,|,„  |„,u„ 


.-/ihr  .V  f»^i  .r.lu. '4  lU  liHK  aliith  lltrf*  tulti  ifl  A  tli&lt 
i^iVy  tnr-i  ..t  iliii-  fi.l  Xti*  I  I.I  ii,;  t.Mi  ji.;nii  i>jc  t)t  iIm 
|L,lK  f  .i  .inic  yii-l-  I  li'iili  J|.  M-I./.I1  |.i,v  e«  in  my  liani.ui.l 
«i)inin.''Jiliiiii.  Advl  mi.lL' J  ti.ticli  .1.111  li,  «}.iib  |  ii|«udi^« 
niihiiill  jliy  itilKi.iii  .  Tlir  w.  K-11I1  up  i^f  iHin.lkt  uf  lir^ 
i.it.  aUtit  n*i.-.-mh  .il"  m  liidi  In  iluatvi.t  jiii.|  lia^  j„ 
«wli  |.in£.     IKv  i"<.««l.'K  ,111't  I'ltai^  •«  liulril  .«  iluw 

ilil.-v  -rnX  U)..-ii.l  I'  I. lilt  riii,  JU.I  III  ...iiu-  ij^  yj^i 

fttk^ii.l  Al.ll  -I  li;il.  t1lt..»l  -1  *t.  .*t  .1  -|.4-iri-l  Itir  lhi;Lltc>* 
iif  lIlL.  Uill  Iff  till- i./t.  11*  i.il.  .ItjLk  t>.2H|trT  i 
MtV  citwi.  iit-l  fc.'iiii'l  i<.n);lilT  Ilk, I  l.t^vt.,  .,1  «li.-»,. 
iJi<  ,kVi.   Mk       .!  lie.  Uu.  I  lir.,  i.m.|:c.  „|  ,.  ,  „|. 

Ull  illr  Jilt  Jil  l  .auH  a.i«?.  .«  ih'  |..|.  .r  lb.  Ill,  rlui  ittv  licl  tr 
lllrrr  Wi.l  It-ni  .n-i.«  »iiS  «  ittivi . 

Mr  II"  i»  *'i'in  *»,ii  ni  llic  iliti.1 1I1JI  wrrf.  ti*ime  ilmiucti  ilir 
;l>.iig.l  ml  triiif  IrvN-n  IM  1>^r  ,|r  i|  icjclinl  iV  laiCin,  cm 
ri-c  ill  t  W-*-  |«vulixr  Kr-  f.imiv  * 

\  .41  at."  .|iiii#  11  l|U4l^-  l.f  mjkv  any  i|.c  y.iti  li^tm 
|».,U',  1  im.  iliiw  Stf.  j.mr.  tiUliriilly, 

).-.|im;  Ii  ||»i-l 


ltidrfc«rit  ClOuil* 

Tlii-  nMr^r«  <..!  .Ii.n.l.,  ..l-,r.rl  m  Lmfaml  an  I 

Si  nl.T.l  in  lilt.  m<ii  I.K  «.ii!  al-a  oviiik- b.,iv  IttvCpibCTS..). 
W.  il.tll    <Kl!tu  lii.l  l.y.  J  pm..llit.v*a„..lcln„J, 

»vi.  »l..i,;t-!  In  ..   au.j,  „  i.^^.  I«.„n  w 

•»!  ^.  >.><>..rh  w-fl.     U  IS?  km  th  I,  4         vrilw  l«.il;r 

(.^rtli  di  m  lilt  lu>li;r.iititj  ul  tlir.inlln  tfj  il.,ii  ikn.bnt  K-ainuU 

TU;  milni.m  1/  un?  »f  (.wr  c  TO!.|..ili.l«m.  tlul  •  .imnKti  i* 

•••l««n       4ii,l  .III,  .liy-sl...  ..<  ihr  laj  <»„  was 
«liM,«i..| !,( tU  .mmn.-ii,.,-  ilui  .|„.  i.VTt  ,m,n.,n  >ia.  l».  i. 


...niiM- 
iil.^ti.l  III 


'ir*!  rlnii 


,,    .        ,,  Ul'tt.   la.   is;i.   l.iiraatT  «. 

l*M.  Iliiml..i  i;:  iJM  iMii,,,,  I,.  |-..|,|,„„  „  iX  ,', 

uakr  lit.-  I..ll.;»au  fr  1,0  ,il  ..r.ii...  ijltj 

Itn.ur,-  II,  .I,-B.,i,j  1?^  ,,.„u,n  Hi.,ns...i,.  ll.l.  „4«ni.  41 
>  ,n,,,4.  i-m  .H  4,  ,.a„  ..,,,.a^.|,  |,i,^„,j,„,  „„|^.,^,„ 

l-iiilc,..  111.-,  .1...  ,v  I  .,.,.  nv,.  t.il.  «„|,  l„mi.  l». 

.1  ..l^Vii,      .  *■«  ..-iiXi-iKiii. 

.ll.i*.Jlk.,.i.;>  -,,ini.,.a,„,.  1,1.,,,  .,,.„,_  ,„  ,         m,  . 

STtT.*;;  J^iL'"'?'''"""  ''""l.-'*"  ril-ai,-!  liil.«.  Th. 
V.I  l.t.-i  ..lll.i.ii„„  c.H,i,n„.-li.ll  .K-,4;.M.,k;  a,  .  jniv 

wiy"!]?.';.      '         '  "  ■  •''       •'>«J>">-;  I 

iWl.  |.,«n.l«r,7  M..-la.i.|  i.»ni«i.ly-c.J«„,l  cWI  nj. 
..l.-cii,.|  ilmi.iMit.il,..,,,,      i-,^  „ 

V."'l.*"    ' '  "  ""■  ''"■"'li'JII  -Vr'atvt? 

.1?",'  1"""  l;""'-^,"*"  -Ill'  lih.i.«u-n,in  h.,i«  l»,n  ul> 
"i««»,l  l|,ii  Klu  n  in;kl  Ktl  Or,  wi.iiln,  «!  m  .||,?1  

It          -  II.  (jl4l.llv>Vl*C> 

l'B.t.T.117  Olnr  iat..!),  <.li,|.|unii,  )xiii.uy  II 


*olar  PlKnaai«non 


,..  ll  .,,  ^1 

LI  ,in  [.■•^it.T-i 
P(  .III  11,1.  rt-ivj 

Us  Mli*iM  V* 


■"It  i| 
I  •■*'!. 
-.It  *it.|  nK4, 
■n  Hill  n..-l'# 


i,t,(f  I '1"  '"■ ""  'S"-'  ' 

h^.,„   r"     ■  ,V  '''  •■ll-lill>t4vl....lrKk  I, 

m-l  .  ,  ..1,111111  ,  /  |,,;|,.  ,  1  „,„,.,„,  1^ .  ,'„•,,„  1^ 

ytl,:...  '       , .Myiiai  >«.,.i~4ii.  lb.  I,.,,.,,.,. 

J^.til.T!;.!'^'' -?t«  1»«  K»M"ri  b,».. 
\llu.l,M,  .,  Ilf.  rj  C.  M.  ll..;tlBV 

A  C*nntbal  Snake 

M.^«lIiI,V«'r.'"r.';"      ■■• '        >nak,..  wsi.i. 

■->.>iuil,  I  ukVj^  a  *ii»i.tnt|«»iMi  i<v<iT..|^||rii|e  Ibb  ■ 


*  vimmtrntoinj*  iffu«iT4i|y|iy.|iie  ibb  MMn. 

ijigi;izca  by  vZiOOgie 
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ing  from  Rotneo,  Tht  habit  fleemu  feneni,  and,  accorrling  to 
the  above  letters,  DOt  confined  to  veoomum  or  non- venomous 
varieties.  EoWAiio  F.  Tayijoji 

St.  Aqgattiae't  Collcfe,  CiateriMry,  Iwcmtj  13 

*'  Stnmak,  Bvnm^  HnmAir  tt,  1S84 

"Tlie  inckwed  eutting  ftom  Natuke  wu  wat  me  bv  H. 
Brooke  \jam,  Esq.,  resiaeBt  of  Rcjani;,  with  a  desire  that  I 

diOHld  fonrard  my  cvpcricncc  (which  was  simitar  to  Mr.  Evans's) 
to  jronr  paper.  A  yount;  Dyak  youth  was  walkine  up  the  hill 
towards  my  house,  whtn  a  snake  sprang  out  of  the  iiank  and 
faMened  itself  on  the  bo)'i  jacket,  ju«t  under  the  right  arm. 
Fortunately,  its  fangs  got  caught  in  the  cloth,  and  the  boy 
escaped  nnhurt.  Eventually,  the  re(>tile  was  killed  and  brought 
to  ()ic  hu\isc  ll  nu'asuri'il  live  foct  .iml  -omc  odd  inches  in 
li-n^;(h.  In  < A.iiinninf;  l^^  fangs  I  iiolico'l  in  its  mouth  the  tail 
of  atl'.illicr  ;-naki.-,  ami,  on  [nillinj^  ;t  inu  an'i  einiiparing  them,  I 
found  it  lo  a  (cw  inclics  Ix'n^er  lh>in  the  uulinle  snake,  thuin;li 
not  quite  so  thick.  I  have  come  to  the  conclusn.ii  t)i;u  this 
snake  is  the  d'hinpha^u;  tiap'  of  the  Straits  1  ht-  naii\r  name 
tor  ll  is  '  I'l.ii  I  ii  Lawanj;.'  It  \<  nmn'  '  U'.idlv,  nioU' a^il-',  arnl 
more  JKautiiii.l)  iiinikfil  lii.in  tlie  'I'lar  liiliorn.;  nii'iiCMni^l  '^'V 
Mr.  Evant.  Si>  fa^cina; in(;Iy  ticaiititul  is  tin-  ajipL-.i r.iiKc-  uf  thi> 
snake,  thai  in  Uyuk  ]>nciiy  oni^  nf  their  htroci  is  JcsttibcJ 
'Crowned  witii  tlic  c.a«t  -.kin  of  tlic-  Ular  Kcndawanff,'  thus 
attributing  to  the  hcio  that  i.(imi  linr-.s,  aj^lity,  anel  fearlessness 
for  w)iich  tbf  '  Kcntlaw.Tng  '  is  noicil.  I  have  rra-.'in  !  "i  liclieve 
that  the  'Ular  biliong,'  <ir  a\e  ■vnakc  (from  the  shajx-  of  its 
head),  mentioned  by  Mr.  Evan-  is  an  <  >iihio;ihaL;.:>.  l>iit  it  is 
not  what  calletl  the  '  Elap«>.'  Its  in<jvcmcm>  arc  ihi^gish, 
and  its  poison  is  not  nearly  so  deadly  as  that  of  tlie  '  Kcnda- 
wnng.'  The  <lislincti\c  marks  of  the  '  Ker.dawan^;  '  are  a  red- 
dish head  and  tail,  the  red  of  the  tail  Ncinj;  alnnit  twite  the 
length  of  the  hear).  The  grrwmd  colour  of  the  1  oily  i-  j;;ene- 
rally  of  a  dark  K^^Vi  '  have  seen  theiii  of  a  silver  t;ray,  and 
aliui  dork  browD.  A  light  streak  of  Ile>h-colo\ir  runs  down  the 
back,  and  the  edges  of  it  are  -erratcd  with  venniliun  and 
metallic-green  spot'*,  with  just  enough  of  white  an^l  yellow  to 
make  a  most  plea-^ing  eomhination  of  colour.  lir-idi'S  these 
two,  there  arc  two  other  species  l>elonf;in;;  to  the  Ophiophagous 
cl.av*.  The  native  names  are  '  Ken-^kang  mas,'  or  '  Tinchin 
ma»,'  i.t.  Kol<  1  en- ringed  ;  and  'Matikor,'  i./.  dead-tailed,  and 
these  four  species  are,  I  bdieve»  very  common  thraughout  the 
Malajr  Ardupeiago.  "  M.  J.  iivwAT&R, 

"  S.P.G.  Mbtiomiy  la  Sarawak  " 


The  Canadioa  Geological  Survey 

A  PHRA.sF-  used  in  your  condensed  report  of  my  remarki^  after 
Sir  J.  H.  Lcftoy's  ]>apc'  ,  tead  on  January  13  at  the  Colonial 
Institute,  may,  I  fe.ir,  l.e  misunderstood  by  some  of  my  friends 
in  Canada.  I  am  reported  speaking  of  the  Geological  .Survey 
of  that  Counirj  .>s  "  Ix.-ini.;  slowly  condncted."  .My  remarks  were 
not  intended  to  im]>!y  the  slighle-.t  re]>roaeh.  I  exjjlaincd  ih.U 
progress  could  not  be  rapid  l)tLaii>e  of  the  va-t  extent  fif  the 
territory  and  the  natural  dilTiculties  of  many  parts  of  it.  I  think, 
iodee<1,  that  it  ix  surprising  that,  having  regard  to  the  means  at 
their  (lisjK)sal.  the  Snney  have  ac:(smpli»hed  so  nuR-lr  I  urged 
that,  as  it  was  impuSiiMe  for  the  present  st.itT  tr)  prosp:.ri 
specially  for  minerals  without  al)anilonmg  the  gmcr.il  work  of 
surrcying,  which  is  of  the  more  imfioit.ince  for  science,  some 
specialist  should  be  added  to  it,  to  whom  the  former  duty  should 
be  nasigwed.  I  did  not  n«e  quite  sn  sir  >ng  a  phra.sr  as  that  I 
"  I'chei  fii  the  district  north  of  the  S;.  Lawrence  w.is  rich  in 
valuable  minerals."  My  opinion  is  that,  as  certain  part-  are 
knoWTJ  to  lie  rich,  .and  as  there  is  great  uniformity  in  the  geology 
of  the  dislriTl,  it  is  very  prot  .\ble  similar  depo^itii  exist  in  the 
(very  large)  unexplored  (virti  in.  T.  G.  BOXHBT 
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/AS  an  experiment  we  bave  here  adopted  for  the 
reckoning  of  time  the  chril  day,  cornmeBcing  at 
GiecDwich  mean  midnight,  cotrnting  tiie  houTs  on  to  a^) 


At  Grutmick  am  January  25 
Sun  rises  yh.  5am. ;  souths  lah.  ism.  40.9s. ;  sets  i6h.  35in.; 
DecL  on  meridian  18*  50^  5. ;  sidereal  time  at  stmset 

oh.  55m. 

Moon  (i        past  First  Quarter)  rises  iili  55111  ;  <oiit!is 
I9h.  29tn. ;  sets  3b.  ism.*;  decl.  on  meridian  15'  59'  N. 

Flaatt 

MerGWjr 
Venus 
Msn 
Jepittr 
Sat  am  , 

Jaauiiy  a6^  Itih.— Mercvrf  at  greatest  etongatioo  Ireai  the  Sen, 


ll.  n. 

S  6 
19  6* 
i»  43 


Ik  ■. 

...    IQ  37 

...  10  X9 

...  la  a9 

...  a  7 

...  ao  40 


DwLonaBidia 

•     •  ^ 
14  31    ...   SI  47  8. 

14  a7  ...  sa  44  S. 

10  $a  ...  iS  54  S. 

9  8  ...  II  10  N. 

4  49*  ...  at  3a  N. 


Occultations  of  Stars  by  the  Moon 


Jaa. 

26 

29 
30 
3» 


Jan. 

25 


Star 

n.A.C.  1526  . 
B.A.C.  1930  . 
A  Geminorum  . 
B.A.C.  3122 
»  I.e^nis ... 


Mag.  IKiiap. 

ti.  m. 
IQ  13 

20  38 

2  23 
20  54 

'7  'il 


r, 

64 

5 


Reap. 

ti.  lit. 
19  49 
21  30 

3  21 

21  59 


Camcpooding 
angles  from 
vtrtM  10  Itfi 

..    19  328 
33  3'6 
..  132  384 
-   30  237 
5  '5S 


Phenomena  of  Jupiter's  Satellites 


I 


4   I    I.  tr.  ing. 
o  ai    I.  tr.  egr. 
31  40  IV.  tr.  egr. 
o  40    I.  ecL  oisap. 

3  31  I.  oec  reap. 
.  3  5a  II.  tr.  ing. 

6  47  II.  tr.  «gr. 

7  37  III.  eel.  diup. 
12  28     I.  tr.  ing. 


I  Jan. 
I  »7 


29 
30 


3 


It.  m. 
047 
19  8 
*•  3 
at  s 

*  33 
19  13 

«9  54 
23  «9 
2  54 


tr.  egr. 
eel.  di«ap. 


I 
I 

II.  cel.  diiap, 
I.  OC&  reap. 

II.  occ.  reap;. 
I.  tr.  egr. 

II.  tr.  egr. 

III.  tr.  ing. 

III.  tr.  egr. 


*  Indicates  that  the  ritiag  n  thai  of  ibc  (needing,  and  the  MttitiB  ilM  «f 
th»f"    '  " 


DUST ' 

MY  business  this  crenlnif  is  to  talk  about  duat : 
meaning  by  dust  all  suspended  foreign  matter  of 
whatever  kind,  and  including  smolce  and  fog  under  the 

one  heading.  Coming  fioin  EngT.md  I  shmiki  ii.ititralty 
begin  by  saying,  well,  .ill  kaovv  what  dust  and 
smolcc  are;  .iinl  c\tii  in  Canada,  I  suppose,  I  may  ven- 
ture to  say  the  same,  though  I  am  bound  to  say  that 
your  country,  at  present,  shows  a  remarkable  deficiency 
in  this  respect.  In  an  English  town  dust  and  smoke  are 
the  most  noticeable  features,  and  are  alwayt  ready  to  per- 
form any  insanitaiy  or  «Mhcr  function  that  maty  lie  expected 
of  them.  In  this  dear  atroosphefe  none  of  these  functions 
can  bi^  properly  performed  ;  disease  f,'enns  must  languish 
and  die,  ajid  their  sworn  foes,  the  w  hite  corpuscles  of  the 
human  blood,  nuisi  ibnvc  aina  n.  I  ct  mc  s.i\,  however, 
that  the  air  here  is  not  absolutely  free  from  smoke  as 
!  had  hoped  to  find  it.  Compared  with  an  English  town 
it  is  a  splendid  contrast ;  compared  with  one's  ideal  it  &Us 
short.  Your  houses  may  indeed  bum  anthracite  and  wood, 
but  your  passenger  locomotives  do  not :  I  can  attest 
from  very  recent  personal  experience,  in  a  journey  across 
this  continent,  that  some  of  your  locomotives  emit  almost  as 
much  smoke  as  a  Clyde  steamer,  and  that  the  journey 
would  have  been  much  pleasantcr  if  they  had  emitted  less. 
I  also  see  some  factory  chimneys  rising  here  and  there.  If 
yon  be  not  warned  in  time,  yott  «  ill  not  realise  the  blessing 
of  fresh  and  pure  air  until  you  have  lost  it  it  is  good  to 
have  large  manufactures,  it  is  l>etter  to  retain  healthy  and 
pure  air.  But  with  proper  care  the  two  may  go  ttwether. 
Once  lose  gnrand  m  tnis  respect,  as  we  nave  done 

^  I'^^^ening  dt»c<yune  lo  ttic  Hriti«K  ,\^iocuitioTi  at  Mor^trcal,  un  FHd 
Augtut  19,  iE&«,  iiy  Ulivcc  J.  XMiigK,  rrufcuor  uf  f>h>-w»  in  Unh    '~  ' 
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and  from  Greenland  has  been  definitely  proved  to  be 
meteoric. 

At  present  however  no  sign  1  irf,.i[ii(:  m.iiii  r  or  cv]- 
lif  iii  f  (>f  ti  I  k^iimI  Iile         )ct  bcLii  (iclcctud  111  it, 

but  any  yciir  liiiis  »tatcmcnt  may  have  to  be  niuditied,  and 
a  discovery  of  the  most  intcnbC  interest  may  have  to  be 
aniKHinced.  Vou  have  probably  all  beard  of  (bis  tbeory 
of  Sir  William  Thomson's,  that  same  life  gcrtns  may  have 
iiecn  carried  to  the  earth  by  a  nielcor,  and  you  ate  pro- 
babty  equally  well  acquainted  with  the  cheap  ridicule 
the  st.itciiRiit  iiu  i  v\i;li  at  the  hands  of  newspaper  article 
WTUii:>  aiid  liiL  j^ciuial  public.  It  was  derided  as  an 
absurd  attempt  to  explain  the  origin  of  life.  It  was  nothing 
of  the  kind.  Nothing  at  all  was  said  about  the  origin  of 
lile  ;  it  was  a  sober  matter-of-fact  statement  that  it  was  a 
scieatitic  possibility  fur  some  organic  germs  or  seeds  to  be 
conveyed  to  the  earth  by  a  meteor,  to  be  rubbed  off  it  at 
■IS  first  cntnnce  into  the  atinospbere  without  setting 
overheated,  and  thence  to  slowly  settle  down  as  dust,  and 
gennioate.  Well,  it  is  a  possibdity.  iik!  it  may  before 
now  have  happened,  and  it  may  hapjitu  .i;;.un,  and  very 
interesting  it  wuiil  l  l>e  lo  be  able  t>)  po.nt  tD  ,1  c.l^c  uf  it^ 
happening,  liut  wli.u  then?  M  .nfiMwu  fur  the 
presence  of  a  chcrry-tnc  m  snur  on  li.u<l  !>>  -.ising 
(bat  it  >i>rang  from  a  cherry-sionc  tiropptd  by  a  pass- 
ing balloon,  are  you  to  be  assailed  as  a  full-blown 
explainer  of  the  oriein  of  all  cherry-trees  and  of  all  forms 
of  life? 

Yott  may  take  it  as  a  fairly  safe  rule  that  when  a  state- 
ment is  made  by  the  highest  living  scientific  authority, 

the  statement  may  or  n)ay  n<it  In  ti  sc,  but  it  is  not  likely 
to  l>e  such  abject  nonsense  ili  u  any  m-wsp.iper  article 
writer,  ill  [111-  iiiirr\.il  Ix  twit  ii  ten  o'clnck  and  midnight, 
can  sec  all  through  it,  detect  its  follies,  and  serve  them  up 
exposed  for  your  breakfast  cditication. 

Leaving  the  subject  wf  meteoric  dust  now,  and  of  the 
pOMibilUy  of  filture  discovery  which  may  be  wrapped  up 

in  it,  let  11s  proceed  to  ask.  What  is  dust  for— what  pur- 
pose does  it  serve  P  We  shall  not  enter  upon  the  teleo- 

lo^ical  inquiry,  what  was  it  intended  to  do  ;  we  shall 
->imply  ask  what  it  does— a  plainer,  and  for  the  most  part 
a  more  instructive,  qsu  stion. 

K  rst,  what  is  the  luiKUun  ui  human  dust,  such  as  is 
made  in  tow  ns  ?  One  of  its  functions  is  to  choke  up  the 
breathing  organs  both  of  plants  and  animals  :  another 
■eta  propagate  disease  from  place  to  place.  It  is  one  of 
the  most  important  discoveries  of  this  century,  that  in- 
fectious disease  is  due  to  the  growth  of  a  specific  vege- 
table organisnk  In  tlie  system,  pn»|0C>^ng  itself  like  yeast 
in  dough,  or  femients  in  alcoholic  nqoors.  The  germs  (tf 
ihesi-  oi^  itiisms  tloat  about  in  the  ifr  from  place  to  place, 
and  gain  positions  enabling  them  to  enter  the  blood  of 
iome  animal  iir;:.uiiim,  say  man,  where  tlit\  <  ;m  ^mu  .uul 
tlt>urish,  jirovidcd  they  are  able  to  succtsaluUy  ciicotintcr 
I  heir  mortal  foes,  the  white  corpuscles  of  the  blood.  If 
these  white  corpuscles  arc  strong  and  vigorous,  they  will 
overpower  the  foreign  growth,  and  Kill  it.  ff,  on  the  other 
band,  they  are  weak  and  feeble,  and  the  germs  are  very 
numerous,  the  foreign  growth  may  get  a  secure  footing  and 
spread  luvunantly,  changing  the  character  of  the  fluids  of 
the  body,  coagulating,  it  may  be,  the  albumen,  and  oiher- 
wisi:  vrniii|4  11])  the  uiui.itiii .il  .uid  abnormal  display  of 
funiiioiis  which  we  uall  disease.  1  have  only  to  indicate 
ihusmuch  to  exhibit  to  you  the  enormous  irKI  c>(  know- 
ledge and  of  inquiry  which  is  involved  m  the  discussion 
of  the  functtoa  of  dust  from  this  point  of  view. 

but  it  is  not  my  province  to  discuss  this,  and  I  must 
hasten  on  to  more  purely  physical  considerations,  and 
must  ask.  What  t'l-  function  of  the  fine  impalpable  dust 
or  ultrn-microsr.i|  I,  i  .irtides  in  the  »[ipcr  regions  of  the 
.lir  ?  [•  ir  -i  (if  .ill.  If  is  this  which  causes  the  blue  of  the 
>ky  and  the  ihith^idness  of  daylight.  I  have  not  time 
to  ^'o  into  this.  I  will  only  state  it,  and  pass  on.  You 
wd)  lind  (he  rudiments  of  ti  beautifully  e.sprcssed  by 


Dr.  Tyndall  in  his  Lectures  on  Light,  but  it  will  take- 
Lord  Kaylci;;Ii  to  c  xiiLi.n  1:  to  )  u    riUupU  triv ,' 

If  the  attiiosphcit.'  NkLtf  puicly  j;.istoiis,  .incl  hclii 
no  minute  (orLi-n  l,odit^  in  suspension,  ilic  .i-^ijcci 
oi  the  sky  would  be  uitcrly  different  from  what  it  now 
is.  The  sun  would  glare  down  tlirccily  with  blinding 
intensity,  and  objects  not  in  direct  sunlight  would  br 
in  almost  complete  shadow.  A  room  facing  north  would 
be  in  something  like  darkness  i  at  lease,  it  would  be  only, 
iUinninated  by  reflection  from  illuminated  objects  out^de. 
The  sun  would  be  set  in  a  black  tirmament,  and  if  its 
direct  light  were  screened  otfit  would  be  easy  to  see  the 
,  u  r.oond  ly.  (Through  dust-free  air  liglu  [j,t^.-irs 
on  without  loss  by  scattering,  and  is  quite  invisible  except 
to  any  eye  placed  directly  in  its  course.  [TyndalTs 
optically  empty  tube  was  here  shown.]  There  is  nothing 
remarkable  in  seeing  nothing,  when  no  dust  or  odier 
reflecting  body  is  present.  When  you  see  motes  dancing 
in  a  sunbeam,  it  is  not  the  motes  which  render  the  sun- 
beam visible,  but  the  sunbeam  the  motes  ;  and  of  course 
light  is  invisible  which  does  not  enter  the  eye.) 

What  i-.  tin;  .irtu.il  it, lie  ot'tliiii;^--,  .is  >  oiittasted  with  this  ? 
I  hc  sun's  rd;.>  i>;i  re.ii  liing  oar  .aii:o>i  lu  re  are  partially 
intercepted,  ditf.iscd,  .uul  >i:.itn.-ii  ti  hy  nr.ii.K.:  ,  of  most 
minute  particles,  so  minute  as  to  be  even  smaller  than  the 
tight-waves  themselves,  and  to  act  on  the  smallest  of 
these  waves  more  powerfully  than  on  the  largest.  Tiie 
light  thus  scattered  is  the  diffuM  daylight  so  entirely 
satisfactory  and  pleasant  to  the  eye,  and  so  inimitable 
artificial  systems  of  illumination.   The  light  thus  scat- 

t<  tid  1:.!-,  .1  jircpoinlrr  H.LC  of  s:ri:in  w.v.c-,.  ow  in:;  to  (he 
uumuc  iuc  ul  ihc  bk.aHciin^  pdiULlca, .uul  liti>i,c  u  alTects 
our  sight  organ  with  the  sensation  of  blue.  Ijy  this  scat- 
,  tered  light  shadows  are  mellow e<l,  the  intensity  of  direct 
I  sunlight  is  mitigstcd,  and  the  whole  expanse  of  sky  glows 
with  a  perfect  lustre,  effectually  drowning  the  light  from 
the  more  distant  celestial  bodies.  .\b*ne  the  top  of  a 
high  mountain  dust  is  almost  absent,  and  there  the  sky 
has  been  observed  at  times  to  look  almost  black,  and 
stars  are  sometimes  visible  in  sunlight. 

But  besides  the  blue  of  the  sky,  we  owe  to  this  dust 
I  ;lic  pi ■->ilillity  of  clouds,  which  still  further  iiiUn  tpt  and 
'  iL.Ulcf  tiie  solar  beams.  "Cloud  is  visiijie  vapour  of 
water  floating  at  a  certain  height  in  the  air,'  says  Mr. 
Kuskin but  he  is  not  quite  right  in  his  language.  Tiuc 
vapour  of  water  is  invisible,  and  that  w  hich  is  visible  is  no 
longer  vapour,  but  condensed  vapour.  It  is  vapour  which 
has  condensed  to  liquid— not  to  great  masses  of  liquid,  but 
to  minute  globules  or  spherules  ctf  liquid,  so  small  as  only  to 
sink  very  slowly  through  the  air.  What  makes  the  vapour 
condense  into  this  water-dust  form  ?  Why  does  it  not 
condense  at  once  into  great  masses  or  sheets  of  water .'' 
.S<imt;tliing  there  must  be  to  start  tlic  <  undensation  at  multi- 
tudes of  separate  points,  so  that  the  vapour  shall  condense 
the  instant  it  is  saturated,  without  cvt-r  bt  coming  super- 
saturated. Things  that  act  in  this  way  .ire  called  nuclei. 
Without  a  nucleus,  it  is  as  easy  for  ,k  j  I  o  n  .mcnon  to  begin 
at  one  place  as  at  another,  and  when  that  is  the  case  it 
does  not  begin  anywhere:  there  is  no  preponderating 
cause.  Wherever  there  is  a  nucleus,  however,  (here  the 
action  can  begin  ;  and  in  order  that  action  may  c  ommence 
iit  <ni  intuiit\   of  at  once,  it  is  nccessat  \  tliat  an 

inlmuy  ot  miclc»  s:)i.>3i.  1  he  action  of  nuclei  is  re.idiiy  liiiis- 
trated  by  the  well-know  n  e.vpcrimciit  of  .1  supers.iturated 
solution  of  Idaubcr's  salts.  1  he  solution  remains  hqutd 
until  a  nucleus  is  intriultued,  when  it  becomes  suddenly 
converted  into  a  solid.  (1  don"i  say  that  it  is  clear  why 
nuclei  are  able  to  sl.irt  the  action.  W  hat  is  there  at  the 
surface  of  discontinuity  to  make  change  of  state  easier 
there  than  anywhere  else?  It  will  take  a  bigger  man 
than  me  to  tell  you  that.'') 

'  rhil.  Mite..  Aujua  liii,         "  "  j>i.rtro  Ui»u«l  "  rtitiurif,  JJ.  ««. 
1  Sir      riu.nnoahiis  paniatiy  Indicaicil  a  rtiiaon  br  it  in  hi*  ihcory  «f 
ilic  tlTcti    •iirvaiurearMiifaCBmmpottr.icMlaa.  St*  *»«weir» " Hear " 
ciM^  xx.  p.  s6r«  twtf 


Digitized  by  Google 


268 


NATURE 


Ninv  ihlb  sudden  conversion  is  just  what  might  h.ijipcn 
in  the  ca^e  i>f  the  atnio>plit'rc,  only  the  change  of  st.ite 
be  t'tuni  \apour  to  liqutd.  I'iciure  to  vmirsclves 
aqueous  vapour  accumulatiAg  and  iDcrea&iag  in  quantity 
in  dust-free  air,  saturated,  over-tttnnted,  nothing  to  surt 
the  condensation ;  it  goea  on  aocunuilatinfr ;  the  atmo- 
sphere becomes  iiitbeambly  damp,  soaking  into  and 
through  everything.  At  len^h  at  some  point  something 
causes  it  to  give  wav,  and  condcns;itiun  takes  place. 
Instantly  ii  spreads  from  this  point  as  fiom  a  renire, 
volume^  of  lnjuiil  <ire  produced,  and  fall  not  as  a  shower 
but  as  a  splash,  deadly  and  destructive  by  tJhe  mere 
weight  anti  inipctu'?  of  its  fall. 

Instead  of  this,  what  reallv  happens?  The  moisture, 
on  becoming  saturated,  finds  myriads  of  minute  dust 
particles  or  nuclei,  round  wldch  it  condenses;  the 
more  numerous  the  nticki»  the  more  minute  may  be  the 
globules  of  mist  formed ;  it  never  bemmes  supersaturated 
at  all.  The  instant  it  is  saturatctl  it  bcj,'ins  to  condense, 
and  we  have  the  mist  or  visible  cloud,  and  m  tlus  form  it 
may  last  for  any  length  of  time.  Under  certain  influences, 
however,  not  yet  fully  understood,  but  which  I  wish  in 
part  to  illustrate  to-day,  these  minute  globules  may  congre- 
gate into  Jaiger  ones.  Too  large  to  remain  slowly  falling 
throiigh  the  air,  they  b^n  to  fall  more  quickly  as  their 
sise  increases,  and  we  get  the  fine  shower ;  or,  if  the 
aggregation  goes  on  iuitfier,  and  the  drops  do  not 
evaporate  much  as  they  fall,  we  have  the  heavy  down- 
pour, the  thunderstorm,  or  the  tropical  deluge— all  varieties 
of  rainfall  caused  by  the  different  siae  of  the  eggfesated 

water  globules 


Were  tl 


■Iv 


onden^ation  would  not  bcLMn, 


and  were  there  but  lew  nuclei,  condensation  could  only 
begin  at  a  few  points,  and  a  quite  different  kind  of  mist 
might  present  itself ;  one  which  would  consist  of  compara- 
tively large  and  rapidly  sinking  globules —small  for  rain- 
dropst  but  large  for  mist  globules,  a  kind  intermediate 
•between  mist  and  rain,  such  a  mist  as  is  met  with  in 
clear  mdst  dimniee%  and  known  in  Eii^and  as  a  Scotch 
mist. 

Ni>ie  this,  that  to  get  a  fine  permanent  fog,  you  must 
have  an  enormou^t  number  of  centres  of  condensation. 
Mr.  Aitken  {Trans.  Roy.  Hoc.  E<iin.,  z\ioyiX.  1879)  estab- 
lished this  fact,  that  every  spherule  of  mist  must  have 

-condensed  itself  round  a  minute  solid  dust  particle,  a 
nucleus,  and  that  without  such  nuclei  condensation  coukl 
not  go  on.  The  minuteness  of  the  nuclei  able  to  act  In 
this  way  is  extreme,  an  almost  immeasurably  small 
quantity  of  matter  being  sufficient  to  precipitate  a  copiuu^ 
cloud.    Their  size  IS  <|uite  beyond  a  microscope. 

(Mr.  Aitken  »  cxpcnnient  was  here  shown  with  appa- 
ratus from  the  Royal  Institution  A  long  glass  tube  is 
tilled  u  ith  moist  air,  carefully  filtered  through  cotton  wool 
and  ^:)cerine,  after  Tyndall,  and  is  then  suddenly  ex- 
hausted by  an  air-pump.  It  »  thus  cooled  far  below  the 
dew  point,  but  no  precipitation  occurs ;  and  Uie  tube, 
«rdl  Illuminated,  is  seen  to  remain  clear.  Now  ignite 
a  platinum  wire  inside  it  with  a  few  Gro\-e  cells,  and 
let  inuri'  filtered  air  enter.  As  soon  as  this  is  done 
cxliaust  ai^ain  ;  instaritl)  a  thick:  iJoud  i-.  piecipit.ited, 
Corulcn  sat  loi!  ofcurrin^'  round  nnriads  of  nuclei  ),'iNcn  off 

•  from  the  pl.Uinuin  ^vire  uhich,  however,  has  not  appre- 
ciably lost  weight.    1  wonder  if  this  experiment  could  not 

five  Sir  Win.  Thomson  a  fifth  limit  to  the  size  of  atoms 
y  estirn  i:in  '  :lir  los,  of  weight  of  the  platinum  spirul 
and  the  number  of  globules  in  the  nsoktqg  mist,  j 

A  familar  iltnstration  of  the  dfcct  of  n«nei  on  vapour 
is  giM'.'i  li\  :hf  ^.inip'e  experiment  of  writing  on  a  pai^r  "! 
glass  wiih  I  stick,  iiiul  then  breathing  on  it.  Whisft  i)ic 
writing  h.is  wiped  away  the  dust,  the  nunstbre  iMiuk'nsc-i 
less  easily  and  in  much  fewer  and  hufttt;!,' lobules  ih-of 
whert;  niiclo  are  abundant;  (WMMmUbI  t'ti'  writ 
t>ecou] 


essential  to  be  able  to  cinpluy  it  ur  exclude  it  .it  pleasure. 
One  lauat  have  in»ulaior:i  lu  mvestigate  electricity  ;  ooe 
must  perform  optical  experiments  in  a  dark  room  ;  and 
to  study  the  piopetties  and  functions  <tf  dust  it  is  im* 
poitant  to  be  able  to  renwre  it,  and  to  eUaia  dusi<4ee 
spaces. 

Methods  of  removing  dust  from  air  aie :~ 

(1)  Filtration  through  cotton-wool,  or  cotton-wool  and 
glycerine,  packed  tightly.  Tyndall  has  shown  bow  etfec- 
tivc  this  e.in  be  made  with  jjropcr  management, 
j  (2}  ^Vlluvving  il  la  setlle.  Iii  a  few  days  or  a  week  most 
of  the  dust  has  settled  out  of  stagnant  air.  I'rof.  Noel 
Hartley  employed  atmospheres  of  hydrogen  in  his  old 
and  careful  experiments  on  "  spontaneous  genentian,* 
because  it  was  too  rare  for  germs  to  float  in. 

(3)  Condensing  vapour  m  the  air  several  times.  Mr. 
Aitken  has  :>hown  that  sucoeislve condensations  of  vapour 
gradually  purify  air  by  removal  of  nuclei,  until  it  is  quite 
clear.  He  shows  that  the  ability  of  vapour  to  condense 
is  an  extremely  delicate  test  of  the  presence  of  such  nurle-i. 
and  that  when  the  dust  particles  are  very  few,  con.; 
sation  takes  place  not  as  cloud  but  as  fine  ram  '-r 
Scotch  mist.  Doubtless,  the  cause  of  actual  .Scotch  rriut 
is  the  clearness  and  purity  of  the  Highland  air  induced 
by  frequent  and  continued  rains. 

(4)  Keeping  a  hot  body  in  air  for  some  time.  Thia, 
Tyndall  calis^' calcmlng  "  the  ab. 

(5)  Discharging  electricity  into  it  from  a  point 

I  must  say  a  few  words  about  the  two  last  methods 
When  a  hot  body  is  held  under  a  sunbeam,  a  d.irk  siicjfn 
of  dust-free  air  is  seen  ribinj,'  .d>o\e  it.  This  was  dis 
covered  by  Dr.  Tyndall,  and  nuestig.ited  by  Lord 
Rayleigh,  as  well  as  b\  Mr.  Clark  and  myself.'  A  hot 
spiral  of  platinum  wire  m  a  bell-jar  produces  this  dust-free 
stream,  and  so  gradually  clarilies  the  air  in  the  jar.  Thai 
this  is  not  due  to  combustion  or  evaporation  we  prov«i  b> 
using  the  smoke  of  burnt  magnesium,  which  answers  pcr- 
fectlv.  Lord  Kayleigh  has  shown  that  a  cold  body  u 
similarly  effective,  and  causes  a  dtsemdmg  dnat-fice 
stream. 

We  have  found  that  the  dust-free  streamer  .«nlv  a  pro- 
longation of  a  dust-free  coat  which  surrounds  all  warm 
bodies.  I  he  du-t  is  kept  away  from  them  by  molecular 
bombardment.  It  has  been  shown  by  Tait  and'  Dewar,  and 
by  Osborne  Reynolds,  d»t  a  Ciookes  bombardment  is 
effective  at  even  ordinary  pressures  provided  the  bodies 
bombarded  are  small.  Dust  particles  are  very  small,  and 
so  they  get  driven  by  molecular  impact  awas  from  but 
sur&ces  and  towards  cold  ones:  the  distance  thr..'i,;b 
which  they  are  so  dri\  en  away  being  e.tsily  measured  by 
observing  the  thickness  of  the  dust  free  coat  round  an 
ilIuminatcdliody.it  known  tenipeiaturc.  I\sti  bUi  k  tin 
vessels  or  glass  fl.-isks  can  be  put  under  a  bell-jar,  ooe  ot 
the  flasks  full  of  warm  water,  the  other  of  cold.  On  now 
burning  magnesium,  or  otherwise  fiUing  the  jar  with  smoke, 
the  cold  one  will  presently  be  found  thickly  covered  wHh 
a  deposit,  the  warm  ooe  will  be  nearly  free.  What  Tyndall 
calls  **cafcming'*  the  air,  then,  is  really  bombarding  the 
dust  out  nf  it  on  to  the  cool  wall  surfaces.  ThcdepositMO 
of  lamti-bUck  oa  a  cold  body  held  in  a  llame  is  thus  e»- 
plaincd.  Whenever  the  air  is  wanner  than  lH«ii«:»  it 
deposits  its  dust  and  smoke  upon  them ;  whene*-er  bodte« 
ate  w.iriner  than  the  air  they  keep  the  dust  off.  excepc 
when  the  weight  of  some  of  the  larger  particles  is  sufficient 
to  oveicome  the  bombardiiu'i!t  .  a  thing  which  is  vrry 
likely  lo  happen  on  a  horiiontaland  sbghtv  wann  suifju.^ 

'  Mr.  KitVtn  (MnrmtmcGS  <h«  hum  tavMcigmtiM  ttm  I«t4h«  my  frc- 

!:.-     •■  1       of  July         in  N  AT',ut.  i^i  j  Ha>  foll»/wt  J  it  up  iil  ri..pl.   •  l» 

>'  '  ^-      ■  '  wc  Kkvc,  LiblftLnj;!^  \-cr>  NiiiiiUr  rc^k.[t^     t  liftvc  jtr*'  r 
^Wi«ttri'i 4»  |M4^cr  tti  tl^  i'rtzni.  /iV>.  S,x.  FJiv  ,  \\A    xxxU-  IWt  11 
•iMiilll  CfitttiH*  OQt  or  IV.0  uf  llic  ^leu^  1  MsineulLAI  hubiv  ^ 
<fc>JpilMai<Mj  note  rgferTPii  lu.    Ilui        vi«nv  Tttit  aa<ui^(y  nifiilil^l 
^ I ' -a,    MpiricAoa,  and  in  ihc  Loiiit'icic  |ia|n  in  tlic  I'itU.  -tfttf.,  MaMk 
il\r\  :ij.#iHM AnMly  «cprui«J.    Ir  KuuliJ  Ki»T  Ucn  Sxnv  It  I  tori  av^ 
~    'MimtU  tnc  iavntlj(4tto[i  vca*  ajiuplcic 

'  CUik,         Maf.,  Muvh  li^^  .  «ka  NAVVSa,  |Mf  ai^ 
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So  we  learn  that  the  things  in  a  room  warmed  by 
radiation  ^sunlight  or  open  fire),  because  they  are  warmer 
tlum  the  air  of  the  room,  do  not  tend  to  get  very  dusty. 
But  in  a  room  warmed  by  hot  piping  or  atovc^  things 
are  liable  to  get  very  dusty  because  the  air  is  warmer  than 
they  are. 

Finally,  let  us  turn  to  electrical  phenomena  in  dusty  air. 
Just  iis  a  magnet  polarises  iron  tilings,  aiul  makes  them 
attract  each  other  and  jK)int  out  the  lines  of  force,  so  an 
electrified  body  polarises  dust  particles,  and  makes  them 
point  out  the  lines  of  electrostatic  force.  It  is  therefore 
vfiy  interesting  to  watch  electrical  pbenonieiia  in  iDumi' 
nated  smoky  air. 

The  pyroelectrie  behaviour  of  tourmaline  for  instance  is 
beautifully  shown  by  the  aggregation  of  dust  in  little 
bushes  at  the  opposite  poles  of  the  crystal.  Mica  often 
exhibits  strong  cleclrical  actions.  Hut  perhaps  the  most 
cunous  thinf,'  of  all  is  what  happens  when  a  bnish  dis- 
charge begins  m  svich  air.  The  violent  and  tumultuous 
action  must  be  witnessed — it  can  hardly  be  described  ; 
but  it  docs  not  last  long,  for  in  a  few  seconds  esery 
particle  of  dust  has  disappeared,  condensed  on  the  walls 
and  floor  of  the  vessel. 

[An  experiOMBt  of  dischaiiring  firom  a  point  connected 
with  one  pole  of  a  Voss  machine  into  a  bell-jar  of  illumi- 
nated magnesium  smoke  was  ihcn  hown.  It  is  a  very 
cisy  experiment,  and  rathe-  .1  -.ti  iking  one.  A  potential 
able  to  gi\e  (juarter-inrh  or  even  onc-Icntli-inch  sp,,rk  is 
ample,  and  better  than  a  higher  one.  The  smoke  par- 
ticles very  ijuickly  aggregate  into  long  filaments  which 
point  along  the  lines  of  force,  and  which  drop  by  their 
own  weight  when  the  electnlication  is  removed.  A 
higher  potential  tears  them  asunder  and  drives  them 
agwnst  the  sides  of  the  jar.  A  knob  polarises  the  particles 
as  well  as  a  point,  but  does  not  clear  the  air  of  them  so 
soon.  If  the  bell-jar  be  filled  with  steam,  electrification 
lapidhr  aggiegates  the  ^obules  into  Scotch  mitt  and  fine 
ram.'J 

This  exponincnt  shows  how  .|uii:kl\  air  ma}  be  cleaied 
of  Us  solid  constituents  by  a  continuous  electrical  discharge. 
The  fact  may  peHiape  admit  of  practical  application 
in  clearing  smoke-rooms,  or  disinfecting  hospital  air.  It 
also  must  have  a  close  bearing  on  die  way  in  which 
"  thunder  clears  the  ahr,'*  on  thundcT'Showeis,  ud  perhaps 
on  lain  in  genenL  Sir  Wm.  Thomson^  **  enect  or  cnrva- 
tore  on  vapour>tension  "  shows  that  large  cloud  globules 
increase  at  the  expense  of  small  ones,  and  so  may 
grailiially  grow  into  raindrops  ;  but  under  electrical  iailu- 
ence  rapid  aggregation  of  drops  mu-t  occur.  The  large 
drops  so  formed  may  be  upheld  by  the  electrical  attraction 
of  a  strongly  charged  thunder-cloud,  but  as  soon  as  the  Hash 
occurs,  down  they  must  come.  Lord  Kayleigh  made 
some  interesting  observations  on  the  effect  of  a  feeble 
electrical  charge  in  inducing  a  spreading  water-jet  to 
nther  itself  together  (/Vvc  R^^.  Soc.^  Na  azi,  1882) ;  and 
nro£  Tl»ll  has  pointed  out  in  his  lecture  on  Thunder- 
stomjs  N  A  I  i  Kf,  vol  wii.  pp.  339,  436)  that  aggregation  of 
feebly  charged  drops  into  larger  ones  is  of  itself  suffKient 
to  raise  their  potential.  One  strongly  chargetl  cloud 
would  thus  act  on  another,  aggregating  its  drops,  aiul  so 
raising  its  potential  until  a  flash  is  a  necessity.* 

It  seems  not  impossible  that  some  use  may  be  made  of 
this  aggiegatiaig  power  of  electricity  on  small  bodies,  such 
as  smoke  particles  and  mist  globules.  In  comiiw  to  this 
country  we  lay  for  some  hours  outside  Ae  Straits  of  Belle  Isle 
in  the  midst  of  i-  chcrgs  mingled  with  fo^.  lcel>crgs  alone 
are  not  dangerous  but  beautiful.     Fog  is  an  unmitigated 

'  I  til  l  ihn  .1  1!  ;l,iinii  »  lecture  cicpcrinKni  il  '\s  cunimoiilv  i-'-.iitril 

»k^rnk»mg/i  11  t,  pir<lMi..(Sjli-_  tlwrcrcnii,  jmd  indeed  only  due  %<>  Mr. 
'flMfe  «rlKi  ha*  Inen  MMKUied  with  a*  ta  the  dust  retearch.  10  >ut«  iltat 
'OMi  oWivatiom  arc  ori^nal.  A  »in.itl  relUjr  can  he  i!cjre«J  of  thick 
lurp^nti-,--  .11.. .v.-  (,rttt)  mli.  Vly  fjy  ,1  Ji^-ituf^c. 

\i  iri  I  <l  iMiciiii^luf  ll>c  >c>  iinj  >.luu<l  «rer«  oppoiiir  la  thai  uf the  lir>I, 
Um>iw<k  "oulii  mm  Imi««m  the  iw«  dMtdi :  if  il  ««i«daular,ii«iiM  would 
flN>#*f(MMi[jhf  CMMil  WfS«k  iMoauMlhinc 


nuisance.  Electric  light  is  powerless  to  penetrate  it ;  and 
it  was  impossible,  as  we  lay  there  idle,  not  to  be  struck  with 
the  advisability  of  dissipating  it  It  is  rash  to  predict  what 
can  be  done,  it  is  still  rasher  to  predict  what  can  not.  I 
would  merely  point  out  that  on  board  a  steamer  are  donkey- 
engines,  and  that  these  en.;ir.cs  ran  drive  a  very  powerful 
Holtz  or  Wimshurst  machine,  one  oole  of  which  may  be 
led  to  points  on  the  masts.  When  electricity  is  discharged 
into  fog  on  a  small  scale,  it  coagulates  into  globules  and 
falls  as  rain — perhaps  it  will  on  a  large  scale  too.  Oil 
stills  the  ripples  of  a  pond,  and  it  has  aa  effect  on  ocean 
billows;  just  so  an  electric  dischaige,  which  certainly 
coagulates  and  precipitates  smoke  or  steam  in  a  bell-jar, 
may  possibly  have  an  effect  on  an  Atlantic  fog.  I  am 
not  too  sanguine,  but  it  would  not  cost  much  to  try,  and  even 
if  it  only  kept  a  fairly  clear  space  near  the  ship,  it 
would  be  useful.  Tiiere  are  other  possible  applications 
of  this  electrical  clearing  or  deposition  of  dust,  but  1  am 
not  here  to  talk  of  practical  applications  but  of  science 
itself.  A  homely  proverb  may  be  paraphrased  into  a 
usefol  motto  for  young  investigators.  Stick  to  the  pure 
science  and  the  applications  wiU  take  care  of  themselves. 
I  am  not  one  to  decry  the  applications  of  science  for  the 
benefit  of  mankind,  mr  from  it,  but  while  the  rewards  of 
industrial  applications  are  obvious  and  material,  and  such 
as  >vill  always  secure  an  adequate  follow  inp,  the  rewards 
I  of  the  pursuit  of  srien(  e  for  its  own  sake  are  transcen- 
dental and  immaterial,  and  not  to  be  imagined  except  by 
the  few  called  to  the  work.  That  call  entails  labour  and 
sclf-sacriikc  beyond  most  Other,  but  thqr  who  receive  it 
will  neglect  it  at  their  peril. 


HEREDITARY  DEAFNESS^ 

"yHt;  startling  title  of  Mr.  Graham  Bell's  admirable 
incinoir  is  fully  justified  by  its  contents.  It  appears 
that  there  are  upwards  of  33,000  deaf  mutes  in  America, 
mostly  coUected  in  laige  institutions  forming  social  worlds 
of  their  own,  whose  inmates  intermarry  or  else  contract 
marriages  with  the  hearing  relatives  of  their  fellow  pupils, 
who  themselves,  in  many  cases,  must  have  an  hereditary 
though  latent  tendency  to  deafness.  This  state  of  things 
has  been  going  on  increasingly  for  two  or  more  genera- 
tions, with  the  result  that  congenital  deafness,  which  in 
other  countries  appears  sporadically,  and  mostly  fails  to 
obtain  an  hereditary  footing,  has  become  artificially  pre- 
scned  in  .America,  and  is  inteitsified  by  inter-marriages, 
until  a  deaf  variety  of  the  human  race  may  be  said  to  be 
established.  There  can  be  no  question,  after  reading  the 
mass  of  evidence  submitted  by  Mr.  Graham  Bell,  of  the 
general  truth  of  this  summary  statement.  That  precise 
knowledge  that  we  should  be  glad  to  possess,  of  the 
strength  and  peculiarity  of  the  hercditarA'  taint,  is  unfor- 
tunately unattainable  owing  to  the  imperfection  of  the 
records  kept  at  the  institutions  of  the  after  history  of 
their  pupils;  but  the  data,  such  as  they  are,  have  been 
handled  with  great  statisdosl  skill  by  the  author,  so  that 
he  has  squeezed  all  the  information  out  of  them  that  they 
appear  competent  to  give. 

We  may  now  go  a  little  more  into  details.  It  appears 
that  out  of  six  asylums,  with  an  aggregate  of  5823  pupils, 
29  5  per  cent,  h  i\  e  <!eaf  relatives.  Also  that  nearly  half 
the  pupils  contr.itt  marriages,  and  that  80  |)er  cent,  of 
those  who  do  marry  together.  This  ratio  of  inter- 
marriage is  much  greater  than  it  was  at  the  beginning  of 
the  century,  and  it  appears  to  have  steadily  increased 
from  then  up  to  the  present  time.  It  is  iwfortunate  that 
the  imperfection  of  the  records  kept  at  the  institutions 
make  it  difficult  to  ascertain  the  exact  nue  of  the  increase 
or  the  precise  fate  of  the  Issue  of  all  the  marriages.  This 
latter  fact  may,  however,  be  estimated  by  working  back- 

■  Upon  the  Kurmation  ofa  Dtaf  VaiiMv  of  Um  Huaao  Kaot,"  fay  Akx- 
ander  Graham  Bell,  NatioHl  Acataqr  W  SctnOH,  NtW  Vkom,  U.1A., 
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wards,  and  fiodiqg  the  number  of  deaf^mtttes  known  to 
exist  aBwotftlie  anceatofs  of  the  present  inmates  of  the 
asjfluros.  The  family  history  of  many  of  these  is 
appalling,  such  as  "  Crandfalhcr,  father,  motlur,  and 
other  relatives "  ;  "  lather,  mother,  one  brolhtr,  iml  tive 
uncles  and  aunts";  t»u  cases  of  "father,  mother,  one 
sister,  one  uncle,  .ind  one  .lunt ;  two  c:\-.c  of  "  I'.uhcr. 
mother,  two  brothers,  .u\<\  tu<j  ui.Lle>,"  ami  ^o  on  in 
one  case  as  many  a&  littecn  deal  mute  relatives  are 
recorded.  Genealosical  trees  arc  given  of  the  families  in 
which  deaf-mutiam  prevails^  and  the  huge  proportion  of 
tfM  Membeni  of  mose  fiunilies  who  are  congenitally 
affGetcd  is  most  painfully  illustrated.  The  surnames  of 
the  inmates  of  deaf-mute  asylums  arc  analysed,  and  the 
frequency  is  pointed  out  of  the  re  urrcnce  of  many 
strange-sounding  names,  such  as  "  1  alu,"  "  [{ulett," 
"  Closson,"  "  Brasher,"  Cophc-r,  ■  "  ( ;<irtsr  hal;;,  S:c., 
apparently  out  of  all  proportion  to  the  number  of  persons 
bearing  those  names  m  the  general  population. 

The  influences  that  promote  theinter>marria£e  of  deaf- 
mutes  are  fidly  described.  The  isolation  of  taclr  cbss 
firam  the  rest  m  the  world  is  becoming  more  and  more 
enmplete.  Each  institntion  is  a  self'SufGcinfr  n/mtt  mnhr 
wlicre  evcr\  iruniher  fei  ls  really  at  home,  and  with  which 
each  ineiiiljcr  <  oniinues  his  connection  in  after  years. 
Gathcrinjjs  of  old  pupils  of  both  sexes,  , •riii^ii^iiet, 
and  other  social  meetings  are  of  frequent  recurrence,  and 
■»  hat  is  most  important  of  ail,  the  highly-developed  and 
very  conventional  gesture  language  of  the  deaf  and  dumb 
has  already  mottlded  them  into  a  distinct  nation.  They 
think  not  in  words,  but  in  abbreviated  symbolic  gtstares, 
and  the  sequence  and  association  of  their,  ideas  is  thus 
compelled  to  be  idiomatic  and  widely  different  from  those 
of  the  rest  of  their  race.  Knglish  and  other  spoken 
languages  arc  fou v^n  ton^^  ic-  to  them,  and  are  acquired, 
for  the  mo«»  jun.  mtv  innicrie  tlv.  A  separate  mode  of 
life  IS  so  LonL;eiii.il  to  |i<jrMins  rxMti.l  under  Such  excep- 
tional surruundmgs,  and  of  sucii  exceptional  n.iturcs,  that 
unwise  schemes  have  Im-cii  from  time  to  pro|  oscil,  of 
buying  lind  in  settlements  for  ihe  deaf  and  dumb,  where 
ibey  bliuuki  reside  and  form  a  secluded  society  of  their 
own.  They  ai«  content  with  their  lot  wbai'  tbev  .irc 
brought  into  contact  with  none  but  theroseTvcs,  but 
they  arc  ill  at  case,  and  feel  themselves  to  be  alien-,  uhcii 
they  are  forced  into  the  presence  of  the  outside  woriil. 
W  li.it  voiidt  i  ,luu  tilt  V  ^hould  shrink  from  it«aod  inter 
iiitirry  und  strive  lo  keep  apart. 

The  interest  of  this  strange  story  is  twofold.  In  the 
irst  place  it  shows  bow  easily  a  marked  and  degenerate 
variety  of  mankind  may  be  established  in  permanence  by 
a  system  of  selection  exiendin)^  through  two  or  three 
geneiations ;  and,  secondly,  it  is  an  instance  in  which 
Strang  aocia],and  possibly  kgislative,  agencies  arc  sure  to 
hecoine  aroused  against  unions  that  arc  likely  to  ha\e 
hereditary  cflfccts  harmful  to  the  nation.  The  acUisa-  ' 
bihty  of  v.irious  forms  of  restrictive  measures  is  judi-  , 
riou>I\  .ind  •  iiefully  discussed  by  the  author,  iih  the 
general  resuit  ih.it  gesture-language  should  cease  lo  be 
taught,  the  oral  system  bcin;^  enforced  in  its  place,  and  that 
the  philanthropic  custom  of  massing  the  deaf  and  dumb 
togMher  in  separate  societies,  and  of  making  their  life 
as  hapiqr  as  possible  in  those  societies,  should  be  strong!  v 
disoonraged. 

Instructive  cx|»criments  on  the  rat?  at  which  a  deaf 
breed  of  animals  cuidd  be  formed,  might  be  made  by 
breeding  deaf  rats,  who  are  by  no  means  mcllicitnt 
mousers,  and  whu  show  no  signs  of  discontent  at  their 
lot.  1  may  mention  an  observation  of  my  own  as 
hftviag  some  possible  pathological  bearini^  It  was  this  : 
during  a  country  walk  I  lunched  at  a  roadside  inn,  where 
I  saw  a  female  cit  with  blue  ey  es,  and  ask<  1  oid  found 
that  she  was  <niite  dc;if.  but  w.i^  to!  1  that  her  kuicus  all 
bc.ud  [.ertVitl,  1  lie  ■  i.ly  one  of  them  that  had  been 
kept  was  in  the  room,  and  she  certainly  noticed  my  voice 


and  other  noises  I  made  to  attract  bcr  attention,  just  aa 
readily  as  other  kittens.  Then  it  occuned  to  ne  to  tiv 
her  with  the  shrill  notes  of  one  of  my  little  whfst!e9i,whien 

I  had  in  my  [hk  ket-book.  She  was  absolutely  ieaf  to 
these,  and  1  doulu  )f  she  could  have  heard  a  note  ^s  sluiii 
c\en  .1^  ".lie  cliirp  of  a  sparrow.  C.it>,  as  I  1:  r.e  elsewhere 
observed,  are  eminently  sensitive  to  shrill  notes,  so  that 
the  deafness  of  this  kitten  was  a  noteworthy  proof  that 
the  imperfect  stages  of  the  form  of  hereditary  deafness  to 
uhich  fhe  was  subject  consisted  in  the  degenerttion  «f 
that  part  of  the  auditory  apparatus  which  »  coMemed 
in  hearing  shrill  notes.  I  am  toM  that  no  thora^gii 
anatomical  investigation  has  yet  been  made  into  these 
matters,  owing  to  insufficiency  of  subjects.  It  would 
therefore  seem  that  a  breed  of  deaf  cats  nii:.;ht  he  scry 
acceptable  ;<i  physiologists,  and  1  have  do  d'nilii  tli.-it 
such  a  breed  niit;ht  bv  easdy  established  on  iii>  smuJl 
.ind  sparsely-inhabited  island  from  which  every  heanag 
cat  had  been  removed.  Cats  will  not  breed  in  stnct  con- 
finement, and  their  roving  habits  at  night  make  it  iiO' 
possible,  under  ordinary  circumstances,  to  keep  their 
breed  pure;  but  in  small  islands,  under  the  plernal 
despotism  of  a  popular  landlord,  this  and  many  analo- 
gous experiments  in  breedings  varieties  --t  <inail  .r-,d 
hardy  animals  and  plants,  Miefi,  1  n.ean.  as  ivould  t.ijtc 
rare  of  tlieniseh  es,  mif^lit  ije  rarned  out.     1    h.ivr  oitp<i 

envied  the  facilities  afforded  to  such  projects  by  tlic  *»- 
graphical  and  soda!  condition  of  the  .Scilly  Islands 
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TH  F.  simplest  form  of  the  reflecting  telescope  is  that 
in  which  only  one  rcrtecting  surface  is  used,  known 
as  the  Herschelian,  or,  as  Sir  John  Hcrsche),  m  his  wofll, 
" The  Telescope,' calls  it,  "the  Simple  Reflector.  "  The 
remarks  he  makes  on  this  ibrm  are  wdl  worth  most 
careful  consideration  in  connection  with  the  use  of  tkc 
reflecting  telescope  for  photography. 

All  other  forms  have  the  second  or  third  mirror  osity 
['ot  the  ))iir(:o>e  .if  bringing  the  inia^;e  foti-ici!  t>y  the  l;»rgt 
imrior  V,  I  (  K-  It  i  .in  be  nmre  con^ctiieiiia  u^cd.  Of  fhe^ 
the  Ne.Moi  i  ir.  I-  i!.e  simplest  and  perhaps  tlie  t  r  t 
here  the  second  reflection  does  not  alter  the  sue  of  the 
image,  but  only  diverts  it  to  the  side  of  tlic  tube.  In  rbe 
Cassegrain  or  Gregorian  form  the  use  of  the  convex  tw 
concave  mirror  enlarges  the  primary  image  more  or 
MiKlifications  of  the  Cass^rain  form  an  be  iMde  bv 
replacing  the  small  convex  mirror  by  a  flat  or  *tTi 

slightly  curved  miiTor,  in  \Oii<:Ii  ea-e,  althonj^h  tlienr  ^^ 
much  loss  of  liglit,  the  ini.r.;e  ii  kepi  nearly  the  same  -eir 
as  in  the  Ncwtoni.m.  I  liei  e  is  abo  the  "  Brachy  '  fi<rtr. 
where  the  Cassegrain  \>  used  obliquely,  but  this  \i  pn«.-ti 
cally  a  Cassegrain.  In  nil  these  telescopes,  excr-pt  \>r. 
first  and  last-meniioned,  the  second  mirror  re<^airvs 
support  of  a  kind  that  acts  most  injuriously  oa  «lie 
imagOi  causing  rays  to  come  from  stars  which,  m  the  case 
of  stars  as  faint  as  eight  magnitude,  show  qu:te  distiiKtl) 
with  such  long  exposures  as  arc  needed  in  ph'>toj;n»ph»r^ 
the  nebuhc  or  clusters  of  very  faint  stars.  In  jddituxj  Br» 
these  well  known  forms  of  the  reflecting  telescope  the  rr 
the  arrangement  of  three  reflectors  as  a  telescope  mrtti  iir^l 
by  me  in  tlic  May  number  of  the  Mcnthiy  S>'tii  fi  .n  if?* 
Royal  Astronomical  Society,  and  also  the  applic:»t<' "i  - 
the  Coudc  principle,  treated  of  at  length  by  Si  I. '!.  ..> 
the  June  number  of  the  liulItt'H  ^ti/roiwrnigm*  {tA\^' 
As  far  as  1  know-  there  has  not  been  any  practical  ap|i)T' 
cation  of  the  Coud<  principle  to  the  reflector.  Ihx  iie«<)  f4 
three  reflections  would  involve  great  lose  of  bgM,  4nd  lui 
this  reason  alone  would  render  it  unsuitable  for  plM<!<^ 

'  C  «M)lMtu<tt  frooi  ««. 
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graph}'  where  so  much  depends  on  the  power  of  ihc  tele- 
scope to  bring  together  as  much   light  as  possible 
on  the  surface  of  the  sensitive  plate.    Apart  from 
ibis  frreat   i<>s!>  of  hght   there  would  be  enormous 
diAiculties  in  making  such  a  telescope  of  even  three- 
foot  aperture,  indeed,  I  am  very  doubtful  if  it  could  be 
4oMt  tberQ  i«  (be  difficulty  of  Iceepin^  the  diAerent  mirrors 
ftce  nxMii  flexure  trod  la  proper  at^os*")^**  there  is  the 
fact  that  the  form  of  motinting  that  must  be  used  to  carry 
the  ponderous  mirrors  would  be  that  most  unfavourable 
to  the  good  pc:  farmancc  of  the  whole  as  a  telescope  in 
regard  to  tht-  .i'.mi)'>j>heric  disturbance  due  to  the  mount-  1 
ing ;  and  la-.:,  thoii^h  not  least,  the  position   of  the 
external  plane  mirror  would  be  so  exposed  that  it  would 
not  stand  man)  nights'  worlc ;  with  the  flat  mirrors  of  a 
Newiooiaa  telcsoopc  one  has  much  difl&culty,  as  a  slight 
riseia  temperature  will  dew  them  at  once,  and  under 
ordinary  circumstances  tiiey  become  very  soon  so  dull 
thai  they  require  re-silvering  many  times  more  frequently 
than  the  large  mirror.    rrrLiii-i')  the  l.u,;o  pLuu-  mirror 
would  conserve  its  licat  beUer  tii.ip.  iIk  -.ni.ill  iKii  of  a 
Newtonian,  but  from  the  expose  i    ]!  .siuoi.   it   \suuld  ' 
occupy,  it  woald  certainly  be  a  source   of  contmual  : 
irouMe.    There  is  only  one  good  thin^  in  such  arrange-  ' 
menis,  and  thai  is  that  the  observer  has  not  to  follow  the 
eye-picce,  which  only  rotates,  and  does  not  change  its  1 
position.  For  general  observational  work  this  becomes 
of  importance   For  comet'Seeking,  for  which  I  believe  \ 
this  telescope  was  first  used,  it  is  diflicult  to  imagine  a 
more  suitable  arrangement  than  that  brought  asjain  to  the  ' 
notice  of  astronomers  b)   M.  Hcrmite  in  /  '// f/^  , 
October  1884,  thotujh  Ins  proposition,  to  dtspciiie  witij  a  j 
tul)e  or  to  um:  .1  'wvA  <MKr,  would  make  a  diffiruhy  at  the  ' 
eye-end,  where  the  image  would  rotate,  as  it  would  in  the  1 
ca^c  of  a  fixed  telescope  with  a  mirror  moving  in  front,  j 
after  the  m.inncr  of  a  siderostat.    For  photography  all 
those  tatter  forms  of  telescope  are  not  admissible ;  even 
forktrn  lields,  when  a  refractor  specially  made  was  used, 
it  would  be  belter  to  use  it  as  a  simple  equatorial  than  to 
los;  the  light  b>  t «  <)  additional  reflections.    Con  nlcring 
carefully  the  dincrcnt  reflecting  telescopes  cnuincratcd 
ab  ive,  there  does  not  appear  to  he  anything  that  can  be 
more  simple  than  the  llersclielian,  and  nothing  more  I 
suitable,  judging  from  what  has  been  done,  than  the  1 
Newtooian  ;  nor  docs  there  seem  anything  in  any  other  | 
form  that  offers  greater  advantages  than  these,  cither  on 
the  grounds  of  simplicity,  easy  manipulation,  possible  { 
increase  of  sise,  and,  what  is  oi  vital  importance,  small- 
ness  of  first  cost ;  it  is  on  one  or  the  other  that  1  should 
entirely  rely  as  the  photographic  telescope  of  the  future  ;  j 
whether  f I)  -  ! f'  l  scheiian  form  would  be  better  in  prac- 
tical use  •^\^\^   t?!f  Newtonian,  or,  rather,  whether  the 
rcrtc  111-..;  -  :it  irc  .  i>,ild  be  mad*  as  good  in  tlii>  case, 
would  only  be  sinjwn  by  actual  trial ;  if  it  could  then,  for 
the  reason  already  mentioned,  the  image  would  be  the 
best,  and  the  best  kind  of  telescope  for  the  purpose  of 
photography  would  be  found. 

In  the  Newtonian,  as  has  been  said,  the  plane  mirror 
is  only  used  to  bring  the  rays,  that  would  form  the  image 
otherwise  in  the  centre  of  the  tube,  out  at  the  side,  but  as 
the  object  is  not  to  be  vicwetl,  but  photographed,  the 
plate  can  be  placed  in  the  proper  place  to  rf  cive  those 
ima^jcs  direct  from  the  Urge  mirror,  as  was  done  by  Dr. 
Dc  I «  Rue  when  he  first  used  the  ivilecting  telescope  for 
phot' 'graphs  of  tlie  moon. 

There  arc  seme  dillicultjes  in  getting  a  proper  super- 
vision of  the  exposure,  but  these  are  not  insuperable.  A 
mounting  for  the  Newtonian  reflector  pure  and  simple 
wowH  be  equally  suitalt'i'  f.ir  the  Herschcli  in,  s  i  ih  it  if 
it  were  decided  to  nulcc  a  large  telescope,  lu  ihoijer 
Wiin'iJ  L«c  run  th.it  sw^sms:  would  no'  he  rert.un  ;  it"  ttu- 
Hcr-k<.licliaD  gave  ^lucii  excellent  icsulis,  a^  1  tliuik  might 
be  f.iirly  expected,  so  much  the  belter,  if  it  did  not,  the 
telescope  thai  has  already  shown  its  capacity  would 


simply  reniain  what  it  is  now-  the  only  telescope 
suitable  for  photography  on  such  a  scale  as  can  oe 

really  useful. 

As  to  the  way  in  which  such  a  telescope  as  I  here 
contemplate,  that  is,  a  reflector  of  from  5  to  8  feet  aper-> 
ture,  should  be  mounted,  there  would  be  a  certain  safety 
in  following  the  ji^an  I  have  found  so  good  with  3  £ao^ 
with  such  mechanical  alterations  as  the  use  of  water  in 
place  of  mercury  for  the  floating  medium  would  render 
necessary.  The  general  principles,  I  beheve,  arc  correct 
as  regards  the  condition:,  tfiat  affect  the  perfonnaiioe  of 
the  telescope  as  an  optical  instrument. 

i  he  dut',  of  the  nl>server  would  now  be  entirely  hinited 
to  seeing  that  the  image  fell  always  on  the  same  place  on 
the  plate  during  exposure,  a  duty  that  Is  easily  described, 
but  not  so  easily  done.  For  this  purpose  he  must  have 
such  optical  arrangements  that  he  can  from  the  gllMUld 
watch  the  position  of  the  image  of  a  star  anywbm  near 
the  object  to  be  photogrraphed  fn  its  reUition  to  a  cross 
.I't.K  hi;d  [o  and  moving  with  the  sens;ti\'e  plate,  so 
tlial  if,  from  liiu  many  causes  tli.it  i  .m  prod'-ire  a  shtfl  of 
this  si.tr  and  of  the  im.i;o-  nu  the  plalr.  tin-re  i>  a  slight 
movement,  he  can  at  once  correct  it.  Uic  tcicscopc  would 
work  entirely  in  the  open  air  under  the  most  favourable 
conditions  and  without  any  disturbance  from  the  body  of 
the  ob>erver,  as  he  would  not  be  near  the  high  end  of 
tube.  The  laige  mirror  would  be  protected  from  dew  by  a 
slight  covering  round  the  skeleton  tube,  and  have  an 
apparatus  to  cover  it  tip  quickly,  and  so  be  in  the  best 
co.idition  to  keep  its  polish,  and  with  the  absence  of  a 
-inali  mirror  aiu!  i:=.  ti..i:l>;c  the  high  end  of  the  tube. 
Simplicity  would  be  follow e*!  to  its  fullest  extent  without 
the  sacrifice  of  one  essential  point. 

Such  a  telescope  would  be  capable  of  giving  photo- 
graphs of  all  the  nebula-,  with  exposures  of  from  30  to  60 
minutes,  of  the  various  clusters,  and  of  certain  selected 
parts  of  the  heavens,  and  this  should  be  for  some  years 
Its  chief  work.  About  the  value  of  such  a  work  it  is 
quite  unnecessary  to  spenk— to  show  that  it  can  be  done 
is  quite  enough. 

In  thus  giving  my  opiiijoa  a»  tu  the  bt-si  kind  <>f  tele- 
scope to  use  for  this  most  important  pan  of  asti  on  jinic  J 
photography  !  place  it  first  for  its  importance.  I'hat 
much  coul<i  fic  d oiie  b\  a  smaller  instrument,  or,  rather,  b\ 
many  smailei  instruments,  of  a  most  v  aluable  character,  1 
have  not  any  doubt.  It  is  quite  possible  now,  by  means 
of  photographic  lenses,  to  take  stellar  photographs  that  are 
of  great  value ;  and  any  equatorial  reflector,  and  many 
refractors,  if  they  have  driving  apparatus  of  fair  quality, 
could  be  most  usefully  employed  m  photography,  and  that 
w  nhoi:t  .'my  innrt;  kiio',\  l(.'il.;c  of  the  .irt  of  photOf,'raphy 
than  could  be  le.irn;  111  ..  tciv  niim.tc^.  ;  by  takinj^  photo- 
graphs of  a  small  poiiion  of  tlie  slv\  tint  co  dd  be  identi- 
fied, and  working  entirely  at  tiiat,  the  amateur  astronomer, 
with  any  aperture  over  6  or  S  inches,  could  make  a  niono- 
graph  that  would  be  gootl  for  all  time,  and  his  results 
would  not  be  the  mere  expressions  of  impressions  on  his 
mind  through  his  eye,  but  would  he  visible  ones  that 
would  speak  for  themselves  as  to  their  value.  In  all 
departments  of  stellar  jthnr  I'-r  ti<liv.  cxri  pting  of  course 
absolute  positions,  I  think  rh  u  [pfio-ir-r.iiihy  is  at  once 
a\  a.l.dilf.  It  is  remarkable  that  ilic  silvcr-on-^l.i>s  ic- 
flcctor  has  proved  itself  tn  be  capable  >'f  (jr.ictically  un- 
limited increa.se  in  sire  and  to  be  so  well  lutctl  for  pho- 
tography at  the  same  tuno  th.i'.  tl^c  photographic  process 
has  been  brought  to  su.  h  .1  s  iii  of  peifection,  especially 
in  this  country,  the  home,  if  not  the  birthplace,  of  the 
reflector.  At  the  present  moment  a  gigantic  stride  in 
advance  is  to  be  made  with  certainty  of  success,  and  that 
at  a  cost  that  is  insigniilcant  compared  to  the  results  that 
iiniit  roiuf.  Lc;  n>  iiopc  some  one  who  can  hastin  this 
step  will  come  forward  ;  if  one  cannot,  many  must,  fur  i' 
should  not  be  delayed. 

A.  AlNSLIE  CoMMO^ 
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and  also  carries  a  lens,  F,  which  may  be  an  ordinary  eye- 
glass laid  across  ihe  hole,  and  so  adjusted  that  its  focus 
shall  come  about  the  middle  of  the  liquid.  A  plane 
mirror,  G — a  hand-glass  will  do— is  then  cither  held  or 
fixed,  so  as  to  reflect  sunlij^ht  perpendicularly  upon  the 
lens.  It  will  readily  be  seen  that  the  light,  concentrated 
by  the  lens,  is  plane-polarised  by  the  Nicol  prism,  then 
modified  by  the  sclenite,  and  finally  analysed  by  reflection 
from  the  extremely  minute  particles  of  lac.  Accordingly, 
to  a  person  walking  round  the  table  with  his  eye  on  a 
level  with  the  tumbler,  the  vertical  beam  of  light  in  the 
liciuid  appears  to  change  colour  four  times.  Thus,  if  the 
sclenite  and  Nicol  are  so  adjusted  that  viewed  from  the 
west  it  appears  blue,  then  from  the  south  it  will  be  yellow, 
from  the  east  blue,  and  from  the  north  yellow  again.  If 
then  the  selenite  be  removed  from  under  the  Nicol,  from 
both  west  and  east  it  will  be  seen  as  a  bluish-white  beam 
of  light,  while  from  the  north  and  south  it  will  be  invisible 
altogether,  as  though  a  screen  had  been  placed  over  the 
lens.  By  arranging  or  holding  a  small  mirror,  H,  at  an 
angle  of  45",  by  the  side  of  the  tumbler,  the  obser\-er  may 
see  the  blue  colour  of  the  beam  from  the  west  side,  on 
which  he  stands,  while  at  the  same  time  the  mirror  shows 
him  that  its  colour,  when  viewed  from  the  north  or  south, 
is  yellow.  Or  three  mirrors  may  be  arranged  so  that  all 
four  aspects  of  the  beam  may  be  observed  at  once.  I  do 
not  know  a  more  beautiful  and  striking  way  of  demon- 
strating the  properties  of  the  polarised  ray. 

ErPfrimtnt  4.—  I  now  come  to  the  most  interesting  of 
my  experiments.  This  polarisation  of  all  light  reflected 
at  right  angles  to  the  line  of  incidence  is,  I  beheve, 
accepted  as  the  special  characteristic  of  very  finely-divided 
solid  matter.  I  applied  the  test  to  the  light  upon  the 
candle-flame.  I  held  the  Nicol  in  the  plane  at  right 
angles  to  the  mean  path  of  the  rays,  looked  through  it  at 
the  soft  spot  of  reflected  sunlight,'  and  rotated  it.  When 
the  crystal  crossed  the  line  of  incidence  at  right  angles, 
the  spot  vanished  ;  when  it  coincided  with  it,  the  spot  was 
brightest  With  a  sclenite  film  in  addition  to  the  Nicol 
prism  the  usual  change  of  colour  could  be  seen,  the  red 
and  green  film  showing  more  distinctly  than  the  blue  and 
yellow.  Hy  using  the  Nicol  over  the  eye-piece  of  the 
spectroscope  I  found  that  ever)-  part  of  the  spectrum  of 
the  reflected  sunlight  is  polarised  alike,  showing  that  the 
flame  behaves  with  respect  to  light  exactly  as  a  solution 
containing  extremely  fine  solid  particles.  1  made  a  large 
number  of  experiments  with  a  view  to  ascertain  how  far 
this  similarity  would  hold,  and  1  now  proceed  to  give 
some  of  the  most  important. 

Experiment  5.— 1  arranged  the  heliostat  with  the 
candle-flame  in  the  focus  and  the  spectroscope  at  right 
angles  to  the  line  of  incidence,  with  the  Nicol  prism  over 
the  eye-piece,  and  the  condenser  arranged  to  focus  the 
"  while  spot "  of  sunlight  on  the  slit.  I  then  gradually 
lowered  the  candle  so  as  to  bring  the  apex  of  the  flame 
into  the  light.  There  was  no  break  in  the  appearance  of 
the  spectrum  on  passing  from  the  hot  flame  to  the  non- 
luminous  smoke.  Low  dou-n,  the  flame  reflected  only 
the  more  refrangible  rays,  as  far  as  the  middle  of  the 
green  ;  towards  the  apex  it  reflected  also  the  red.  All 
the  reflected  light  was  polarised. 

Experiment  6. — With  the  same  arrangement  as  before, 
I  turned  the  spectroscope  so  as  to  have  the  slit  horizontal. 
1  burnt  some  soda  in  the  Bunsen  burner  at  a  little  dis- 
tance, so  that  the  vapour  from  it  came  to  the  candle. 
The  result  is  depicted  in  Fig.  2.  The  continuous  spec- 
trum of  the  inner  flame  is  crossed  by  the  bright  sodium 
lines  which  project  a  little  distance  beyond  it  on  either 
side  to  the  limits  of  the  outer  flame.  In  the  centre  is  a 
bright  band,  the  spectrum  of  the  sunlight  on  the  flame, 
and  on  this  all  the  Frauenhofer  lines,  including  the  D 
lines  perfectly  black,  as  in  my  drawing.  It  was  very 
curious  to  see  the  two  ends  of  the  sodium  lines  standing 
out  bright  against  the  dark  background  on  cither  side 


visible  still  as  bright  lines,  though  faintly,  upon  the  flame 
itself,  up  to  the  band  of  sunlight,  and  then  strongly 
reversed  by  contrast  with  its  greater  brilliancy.  I  believe 
I  am  the  first  who  has  succeeded  in  reversing  the  sodium 
lines  by  reflection.  It  requires  a  bright  sun  to  do  this  ; 
otherwise  the  red  end  of  the  spectrum  is  not  strong 
enough,  but  I  have  succeeded  in  showing  it  to  several 
friends. 

Experiment  7.— With  the  same  arrangement,  substi- 
tuting a  spirit  lamp  charged  with  soda  for  the  candle, 
nothing  was  visible  to  the  naked  eye  ;  the  flame  seemed 


FiC.  a.— Spcctnim  or>.andle.lUme  in  ihe  lbcu«  of  th«  helioiMt,  ihowing 
l>  linr>  rcvcned  b)'  re6ectioo. 

to  vanish  in  the  glare  ;  only  in   the  spectroscope  the 
bright  lines  were  seen  unaltered.    With  the  Bunsen  a 
brightly  illuminated  column  of  dust  was  seen  rushing  out 
of  the  tube,  each  particle  vanishing  as  it  reached  tbe^^M 
perfectly  invisible  flame,  and  was  burnt.    Several  su^^^^ 
stances,  e.g.  copper  oxide,  and  ammonium  molybdat^^ 
give  in  the  outer  tlamc  a  spectrum  which  in  my  snwil  v 
strument  appears  continuous,  though  lacking  the  "  bar 
look  of  the  spectrum  of  an  incandescent  solid.    But  tl 
give  no  reflection  with  the  strongest  sunlight,  behaving 
true  vapours.    It  will  be  observed  that,  though  I 
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I  vntora  to  think,  therefore,  that  the  proof  is  fairly 
complete  that  the  luminosity  of  a  candle  or  gas  Hame 
proceeds  from  incatulescent  matter  in  .i  state  of  extremely 
fine  division,  bccai^'-e  - 

{^\)  Light  can  l>c  rctlectcti  from  it  in  the  same  way  as 
from  very  line  particles  of  lac,  biilpliur,  X:c. 

^B)  The  reflection  begins  with  the  violet  rays  when  the 
pvedpitate  first  forms^  and  extends  to  the  red  as  it 
becomes  denser  in  the  upper  smoky  part  of  the  rtame, 
the  spectrum  undergoing  a  rimilar  change  to  that  of  the 
acidiuated  hypo»alphite  solution. 

(O  There  is  no  break  in  the  phenomena  from  the  com- 
mencement I'f  incandescence  to  the  cooling  smoke  and 
even  the  cold  soot  itself  The  rellection  is  visibly  pro- 
duced t>y  any  ra\s,  whether  of  the  sun  or  from  .i  lai)i[i, 
Uiat  are  more  intense  than  those  of  (he  incandescent 
IxKly  ;  and  I  imagine  that  light  that  is  less  intense  is  Still 
reflected,  though  it  cannot  be  discerned. 

(Z^  Tne  spectrum  of  light  transmitted  through  a  Hame 
is  coroplemenury  to  that  reflected  from  it.  as  is  also  the 
case  with  a  solution  containing  fine  particles. 

(£)  The  peculiar  property  of  polarising  all  light  re- 
flected at  right  angles  to  the  line  of  incidence  which  is 
considered  the  test  of  solid  matter  in  extremely  tine 
division  is  possessed  by  all  tiames  giving  what  is  known 
as  the  "  solid  "  spectrum. 

(/'■)  Whenever  a  precipitate  is  actually  fonncd  by  a 
reaction  known  to  take  place  in  cither  inner  or  outer 
flame^  the  resultii^  luminous  flame  has  the  optical  pro- 
perties described  in  this  paper.  Thus  lioc,  which  pro- 
duces these  results  only  in  the  outer  flame,  gives  evidence 
of  the  solidity  of  its  oxide  in  the  form  of  smoke.  And 
witli  the  miMtirc  of  copper  sulphate  and  .iminonnnn 
chlon<lc  It  in  not  that  p.irt  of  the  tlaiue  that  looks  most 
like  Mill  kt  ;.)  the  eye,  but  that  which  give,  ,i  "h.ird  ' 
coniinun  ii  s|iijctrum  which  is  found  c.ipabic  of  rcilecting 
light. 

I  am  still  working  on  the  lines  indicated  by  these  ex- 
periments, and  though  the  foregoing  i*  all  I  feel  justified 
in  publishing  at  presentp  it  by  no  means  conuins  all  the 
suggestive  results  I  have  obtained  in  my  endeavour  to 

ascertain  the  cause  of  luminosity  in  gases  and  substances 
vaporised  in  the  iJunsen  flame.  .My  time  is  very  much 
occupied  and  my  appliances  limited  :  it  may  be  long 
before  1  can  complete  my  researches,  so  1  have  thought 
it  well  to  make  public  my  conclusions,  so  far  as  they  go. 

GKOROE  |.  liURCH 


A  U.\E-DIVIDLR 

/"WLILEO'.S  proportional  compasses  are  said  to  date 
^  from  the  year  1 597.  We  infer  that  the  mstruineiu 
consisted  of  two  arms,  jointe<l,  as  in  the  accompanying 
figure,  so  that  one  arm  ctiuld  move  I'rcely  about  the  joint. 
Each  aim  had  a  numlxr  of  equal  divisions  not  neces- 
sarily of  the  same  leni^ih  on  each  arm),  the  zero  point 
being  at  the  joint.  To  divide  a  given  length  into  five 
equal  parts  it  is  necessary  to  take  an  ordinary  pair  of 
compasses  and  measure  the  given  length  with  these^  then 
set  the  proportional  compasses  so  that  the  fifth  division 
on  each  arm  may  be  at  the  gixcn  distance  apart,  then 
transfer  with  the  ordinary  comp.isses  the  distance  between 
the  unit  divisions— this  will  be  one  (iflh  of  the  gi\<  n  line. 
This  seems  to  have  been  the  manner  of  using  the  instru- 
ment employed  by  Galileo  fcf.  'S\at\c,  fiistoin  lA  s  Scictu  fs 
Mtithinttili<juts  ft  Phy-ii]u  <,  tome  iii.  p.  loS).  Other 
modes  of  using  will  doubtless  occur  to  most  of  our 
readers.  The  principle  involved  in  this  and  similar  in- 
stroments,  and  ceitainlv  in  the  one  before  us,  is  that  of 
the  proportionality  of  corresponding  sides  in  similar 
triangles. 

Our  figure  represents  Miss  Marks's  patent  line  divider 
for  dividing  any  space  into  a  number  of  ct|ual  parts. 


A  B  forms  a  hinged  rule  with  a  firm  joint ;  each  limb  is 
ten  inches  in  length  (in  the  specimen  we  are  describing), 
the  limb  b  is  be\elled,  fronten  with  bras*,  and  presents  a 

str.ii;.4ht  ciI,;*',  ->i  that  straight  lines  cm  !)■■  drawn  .tlong 
it.  I  he  luiib  A  Is  also  bevelled,  and  ib  diMded  on  the 
bevelled  edge  and  dso  on  the  top  into  eighty  e<iual  parts, 
so  that  we  are  enabled  to  divide  a  given  length  into  any 
number  of  eipial  parts  from  two  to  eighty,  a  is  fitted  to 
slide  in  an  undercut  groove  upon  the  olain  rule  c,  which 
has  a  single  line  marked  upon  it,  ana  is  also  provided 
with  needle  points  on  the  under-side,  to  prevent  it  from 
slipping  when  placed  in  any  position. 

Suppose  we  take  liic  case  already  considered.  Slide 
<:  .iloug  A  till  the  c  hne  coincides  with  one  of  tlie  lines  on 
A,  against  v\  luch  is  the  number  50.  Place  the  correspond- 
ing line  on  the  level  of  .\  on  one  end  of  the  hne  to  be 


divided,  then  open  out  or  close  up  the  rule  till  the  bevel 
of  B  passes  through  the  other  end  of  the  line.  Now  press 
the  points  on  the  underside  uf  c  finnly  into  the  paper,  and 
slide  A  up  till  the  number  4  on  the  line  of  reference  is 
coincident  with  the  line  on  c,  and  mark  the  point  where 
the  bevel  of  b  meets  the  given  line  to  be  divided.  Con- 
tinue to  move  A  up  one  division  at  a  time  till  the  whole 
line  is  divided.  If  we  require  lines  to  be  draw  n  through 
the  several  points  of  division  in  a  given  constant  direc- 
tion, it  is  obvious  that  we  must  fi\  tlic  in-lniinent  so  that 
the  bevel  of  1:  shall  be  iiiuially  in  the  given  direction. 

We  have  said  enough  to  show  how  the  divider  is  used, 
and  it  remains  only  to  state  that  it  appears  to  be  a  very 
handy  instrument  for  architects,  engineers,  and  practicsU 
drawing.  Stanley,  of  Great  Turnstile,  Holbom,  is  the 
maker. 


UNIVERSAL  TIME  AXD  THE  KA/LIVAVS 

ONE  of  the  reasons  why  the  Prime  Meridian  Confer- 
ence met  at  W'ashington  was  that  the  United  States 
possesses  the  greatest  longitudinal  extension  of  any 
country  traversed  by  railway  and  telegraph  lines, and  it  is 

quite  in  keeping  with  the  spirit  of  American  institutions 

that  some  of  the  most  important  measures  necessary  to 
carry  oat  the  resoIutKms  of  the  Conference  were  i.iken  by 
the  r.ul'.v.iy  iiicn  before  the  sciciititic  men  had  begun  their 
sittings.  1  lie  .iction  of  the  railway  companies  began  as 
far  back  as  1S.S3.  It  was  a  regular  rebellion  against  the 
inconvenience  of  having  more  than  half  a  hundred 
standards  of  ntlway  time  from  east  to  west  of  the 
continent.  At  the  Conference  itself,  Mr.  W.  F.  Allen, 
one  of  the  United  States  delegates,  who  has  from 
the  first  taken  the  greatest  interest  in  this  special 
branch  of  the  subject,  brought  the  matter  prominently 
before  the  Congress,  stating  what  had  been  done. 
Since  the  Crjnference  met,  the  su;^gestion-i  primarily  due 
to  the  r.iilw.i)  authorities  have  been  iici  e|ite<!  hy  ihe 
Army  Signal  Corps  and  other  public  bodies.  d  tVom 
the  cast  of  Canada  to  the  Pacific  the  Continent  is  now 
divided  into  five  sections,  each  with  its  time  standard, 
difftring  by  one  hour  from  those  to  the  east  and  ^^t^^^^^M 
Thus  we  nave  Intercolonial  time.  Eastern  time,  CentrriM^^^ 
time,  Mountain  time,  and  Pacific  time,  representing  di^^ 
ferences  of  ..ne  hour  or  15'  of  longitude.  We  append^ 
map,  and  a  paper  by  Mr.  Allen,  which  wc  have  receiv 
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from  an  esteemed  correspondent,  which  will  show  at  once 
the  history  of  this  movement  and  what  has  come  of  it. 

I.  On  November  18.  1883,  the  principal  railway  lines 
of  the  United  States  and  Canada  adopted  a  new  method 
of  computing  and  recording  time,  for  the  purpose  of 
securing  a  uniform  timt  standard  which  should  simplify 
ihe  business  of  transportation  and  add  to  the  convenience 
of  travellers.  It  is  almost  wholly  for  purposes  of  travel 
and  transportation  that  the  majority  of  people  have  need 
of  accurate  time,  and  everj  where,  except  in  ver)-  large 
cities,  business  has  always  been  regulated  by  railroad 
time. 

I I.  The  defects  of  the  old  system  of  time  standards  were 
mainly  as  follows  :  — 

There  wer«  formerl>  more  than  tifty  standards  of 


railway  time  in  the  United  Sutes.  Now  there  are  but 
four. 

(2)  The  old  standards  differed  from  each  other,  where 
they  intersected,  by  all  sorts  of  variations,  errors,  and  odd 
minutes.  Now  the  differences  between  the  standards  are 
an  exact  hour,  and  the  minutes  and  seconds  are  the  same 
in  all  four  divisions. 

(3)  Formerly  there  were  almost  innumerable  places  at 
which  standards  changed.  Now  the  points  of  change  are 
few  in  number,  and  always  at  prominent  points  of  railway 
departure. 

(4)  Formerly  almost  every  railway  centre  had  two  or 
three  standards  of  time.  Chicago  used  three  ;  Kansas 
City  had  tive  ;  and  St.  Louis,  where  fourteen  roads  centre, 
used  six  different  standards. 


111.  In  the  plan  which  lias  now  Ixrcn] adopted  it  was 
propOMXi  :— 

(1)  That  the  Mme  standard  should  govern  as  many 
nilnMd*  as  possible. 

if)  That  toe  standards  should  not  extend  over  .so  large 
M  atm  of  territoty  as  to  cause  standard  time  to  differ  at 
mtf  poinC  bjr  more  than  about  thirty  minutes  from  local 
UflM  (mean  solar  time). 

That  each  standard  should  vary  from  the  adjacent 
•MM4«frf*  bf  the  most  readily-calculated  difference,  that 
4^j»cvta  hour. 

That  chaans  from  one  standard  to  another  should 
«C  wsM  Mown  poinu  of  departure. 

cfcangas  should  he  made  the  termini 
^^^^^^^^^^Hhm  dbMgcs  naturally  occur,  except  on  the 
^■^^    ^^^^K|^y^     'Aj^^  ftMT  ottier  unavoidable 


cases,  where  they  should  be  made  at  the  ends  of 

divisions. 

(6)  That  the  7Sth  meridian  west  from  Gre«n»-ich 
being  almost  precisely  the  central  meridian  for  the 
system  of  roads  using  standards  based  upon  the  time 
of  eastern  cities,  and  the  90th  meridian  being  equally 
central  for  the  roads  running  by  the  time  of  western  cities, 
the  time  of  those  meridians  should  be  adopted  for  the 
territory  which  includes  nearly  90  per  cent,  of  our  whole 
railway  system.  The  hour  meridians  east  and  west  of 
those  named  (the  60th  on  the  east,  and  the  lojth  and 
1 20th  on  the  west)  were  found  to  be  equally  well  adapted 
as  central  meridians  for  the  roads  in  the  section  of 
country  adjacent  thcreta 

IV'.  The  problem  in  this  country  presented  a  feature 
nowhere  else  encountered.  Standard  time  was  introduced 
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tbroughont  the  fsfamd  of  Great  Brittin  as  long  ago  as  the 

year  1^4!?.  When  the  railwa>i  demanded  uniform  lime, 
and  Greenwich  Ume  was  adopted.  I'^ance  alsi)  has  a 
uniform  standard.  But  the  cuatineiit  of  North  Aincnca 
covers  tou  muny  det;rees  of  longitude  to  pennic  of  tbe  use 
of  any  one  meridian  as  a  single  hour  standard  for  all 
points  between  the  two  oceans.  Under  such  a  system 
there  would  be  points  where  local  time  would  diflfer  from 
standard  ume  by  about  two  houn. 

V.  The  mew  tysUm  divides  the  United  States  into  four 
sections.  At  all  places  in  the  same  section  time  is  the 
same.  The  first  section,  which  is  governed  by  the  time 
of  the  75th  meridian  west  from  Greenwich,  embraces  all 
the  terriiur\  between  tlie  Atlantic  coast  and  Detroit, 
Pittsburg,  Wheeling;,  Parkersburg,  Huntington,  Bristol,  > 
Augusta,  and  Charlesiown,  as  indicated  on  the  accom- 
panying map  (sec  next  page).  This  is  called  Eastern 
Time.  At  1 2.0  mid-da v  on  the  75  th  meridian  every  dock 
and  time-ball,  from  Calais  to  Pittsburg  and  from  Quebec 
to  Cbarlestowttt  indicates  tbe  luNir  of  noon. 

The  second  section  is  governed  by  the  time  of  the  90th 
meridian, called  Central  Tim,-.  It  includes  all  the  territory 
from  the  western  limits  of  the  eastern  time  (thai  is,  fr<(in 
Detroit,  Pittsburg,  Augusta,  \c  1  to  lii>.inark,  North  Tlatt, 
Oodge  City,  &c.  Time  in  this  section  is  one  hour  slower 
than  eastern  time. 

The  third  section  extends  from  the  last-named  places 
westward  to  Heron  (Montana),  Ogden  (Utah),  the  Needles 
(Ariiona),  &c.  Time  in  this  section*  is  that  of  the  105th 
meridian  (one  hour  slower  than  central  time),  and  is  de- 
ntmitnated  MoHHtaiH  Tim*. 

VI.  At  ta.onoon  In  New  York  City  the  time  at  Chicago 
is  1 1  a.m.,  at  Denver  to  o  a  m  ,  and  at  Portland  Oregon  i 
9.0  a,m.  By  the  old  system  at  12.0  noon  in  New  York  it 
was  z  1.0$  m  ChkafO,  9^$^  in  Denver,  and  8.46  in 
Portland. 

VII.  The  adoption  of  a  uniform  standard  of  time  by 
the  railway  lines  has  led  to  the  adoHdonment  of  local  time 
in  nearly  all  the  cities  of  the  United  States.  The  time  of 
tfw  75tn  meiidtan  was  selei^  as  the  sundard  for  tbe 
district  of  Cdumbta  by  Act  of  Congress,  approved  March 
13.  «»84. 

It  is  encouraging  to  learn  that,  as  was  to  ha\  c  been 
expected,  local  tune  throughout  the-  l  iiited  States,  as 
op^secl  lo  railway  tunc,  has  aire. ulv  been  abolished,  and 
it  IS  to  be  hoped,  for  the  bciutit  of  railway  tra\cl!ers  on 
this  side  of  the  Atlantic,  that  tbe  continent  of  Europe, 
from  the  extreme  west  of  Spadn  to  the  Caspian,  will  soon 
be  dealt  with  in  the  same  manner. 


KOTES 

\Vi.  icjjrv  t  (  .  stall  th-i'.  I'rof.  I{c'iij<i(niu  Silliman.  nf  Vak- 
College,  ilicU  iX.  Ncwhavcii  on  the  131J1  in»!  .  .ageil  sixty-ci){ht. 

The  death  is  announced  of  Prof.  FncJfiijh  von  .Stein,  at 
Prague,  at  the  age  of  67.  lie  w.is  .ippuiiued  I'rofcssur  of 
Zoology  and  iCootomy  of  the  Prague  Uoivcnily,  m  office  which 
bft  oocapicd  igr  thlity  yean. 

Tut  death  i*  aho  announced,  at  the  age  of  fifty  year^.  of  Col. 
Itaadain,  whose  aame  is  iMiinately  aaiociatcd  with  the  i^roject 
<if  a  Sahann  Inhnd  Sea.   Alibough  strongly  iupportcd  by  M. 

de  Le!>»t.'|<^.,  the  icfu-mc  wa^  ,.j,|.,,:-nl  1..J  ihc  yic.i!  i.-.!aiber  of 
cofttpclcnt  iicientilic  authorities.  With  the  d^ath  of  Col. 
Rowlsiie  tbe  icheate  will  probably  fiUI  to  ibe  gtoaod. 

TUK  Vice^hanceUor  of  Cambridge  has  appointed  .Mr.  George 
John Romaae*,  H.A..  F.R.S.,  to  tbe  office  of  Sir  Kobcit  Kedc's 
leetncr  Ciir  tbe  coming  year. 

TMb  Sofal  Academy  «f  Tnrm  announces  die  fMiBdatiun  of  a 

prize  of  the  value  of  12,000  fr»nes  for  ihe  inoil  useful  and 
striking  discovery  m  anatutuy,  pltysiolog}',  pathology,  the  exact 


scicoees,  history,  geography,  or  StStUtics.    The  period  within 

which  the  work  mu-.;  be  done  or  llic  discovery  mailc  is  from 
1883  to  lJcccial*cr  31,  18H6.  Members  of  the  Koyal  Acadenty 
or  the  Academy  of  Science  ia  I'urin  are  ineligible  for  ihc  prize, 
the  judges  fur  which  will  be  the  Academy  of  Sdeniccs  of  Turin. 

The  Academy  of  Sdcacesi  licrlin,  annoHacss -the  Mowing 

<(:ihject  for  n  ]>ri/e  of  sooo  Marks,  which,  if  snCScteot  merit  be 
iliowii,  will  iic  .iw.irilc  1  uM  the  LciUniU  Anniversary  in  lSS7  :  — 
"A  determinattuu  of  the  u.iture  of  the  primary  aiisiuiilalion- 
piodttClS  of  carbon -dioxide  in  planu  ;  to  be  based  upon  sdtable 
experiments  and  chemical  investigations  into  the  process  in 
pl.-tnts,  when  exposed  to  the  influences  of  light  ;  as  well  as  upon 
direct  hlitoi  i^ic.il  dciii  aiilr.ithjn^  ul  the  form  it  aistiiiic>  m  the 
tissues  of  tbe  plant.  The  first  form  assumed  by  the  auimilation- 
produet  is  to  be  distinguished  from  the  succeeding  cmes  which 
the  substance  passes  through  in  the  metabolism  of  tbe  cell.  Tbe 
chemical  formula.'  arc  also  to  l>e  given.  It  will  be  considered 
an  approximation  to  the  solution  of  tbe  question,  if,  by  going 
over  tbe  work  that  ha*  been  done  flready  on  this  subjca,  it 
■hall  be  drown  by  an  aceerate  series  of  obsovaiion  and  experi- 
ment s  that  the  present  theories  concerning  the  process  of  assimila- 
liuu  ill  plaiiL«  aii<l  the  primary  organic  pnyJuct  of  thi<i  process, 
are  susceptible  of  a  wider  extension,  or  that  they  require  to 
be  limited  by  importaot  qnaliftcations."  Esuys  may  be  written 
in  Gennaa,  Latn,  Fmdi»  Englisb,  or  Italkn,  and  mast  be 
forwarded  before  January  1,  1887. 

Fkom  sabicquent  infbfmatioa  with  regard  to  tbe  accideat  to 

Dr.  Divers,  Principal  of  tbe  tmpertal  Coltege  of  Engineering, 

tokio,  it  .ippc.ars  that  he  had  taken  in  his  hand  a  botilc  >iip 
posed  to  contain  perchloride  ut  phosphorus,  but,  hnding  the 
■topper  fast,  was  heating  tbe  neck  to  release  it,  when  it  burst, 
the  bottle  disappearing  as  dust,  and  llae  omtents  as  gas.  Dr. 
Diver*  was  nearly  suffocated  by  tlie  fiiines,  and  one  eye  was 
injure  1.  WIkr  the  I.T.»t  mail  left,  it  w.-v-.  not  in  x  »tate  to  1  e 
critically  examined  ;  but  strong  hopes  are  ciitertained  that  the 
sight  will  be  restored.  The  accident  is  supposed  to  be  due  to 
the  decomposition  of  the  perchloriilc  of  phosphorus,  which  was 
old.  Dr.  Divers  was  at  mrork  00  a  paper  on  the  theory  of  adds 
when  Uie  acddent  occamd. 

Thk  undcrtiking  to  tranfport  a  whole  J:ip*ncse  village,  with 
its  .shu|.i&.,  huuscia,  and  inhabitants,  half  round  the  globe  to 
London,  was  a  somewhat  bald  one  for  a  private  individual. 
But  it  has  lieen  performed  with  gnat  tboroughnem  and  raccan 
in  the  case  of  Ae  Japanese  village  now  un  view  at  Knights- 
biiM^e.  'l"he  hou«"s  are  new  and  dean,  which  the  tenements  of 
Japanese  villa;{es  alway*  are  not ;  ihe  ^luall  temple  ur  slinne  i» 
rather  more  cleanly  and  ornamental  than  is  usual  with  these 
■trnctOKs  ia  real  lifie ;  tlie  wrettlers  do  not  exhibit  tbe  physical 
chiuraelerislics  which  are  w  eoaspieuoHs,  not  to  lay  diagnsting, 
in  the  ie,U  Jai)anese  wfcstler  ;  and  their  methods  of  rcfrcNhing 
ilicuisclves  between  the  bouts  are  more  in  acconlance  with 
Euri  peaa  tattet.  Bat,  on  the  wbole,  home-kving  tinglisb 
people  have  new  an  oppocttwiiy  of  seeing  the  Japanese  at  home, 
which  they  can  never  have  wltbont  a  journey  to  Japan  ilielf. 
There  is  very  little  l  )  iiou-  in  the  exliibjti  )ii  from  a  >cienlific 
point  of  view  ;  the  inhabitajiu  arc  fair  average  specimen's  of 
Japaaese  artisans  and  shopkeepers,  so  that  the  ethnologist  wiH 
have  a  good  opportaoity  of  comparing  bis  notions  gathered  from 
Miss  Bird  and  other  writers  of  the  Japanese  people  with  ^ 
reality.   He  can,  in  a  nesserc^  stady  die  racial  cbafacteriitics 

of  the  Japanei,e  /i»  iUu. 

TiiK  Spanish  earthquakes  have  continued  to  oiaoifest  them- 
selves at  intervals  during  the  past  week  in  the  same  area  as  that 
in  which  they  hrst  appeared.  In  connection  with  this  phenome- 
non, the  foUowiog  extract  from  tbe  report  of  the  mealing  oi 
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iiK  >:.^n^^  %•  !.-»:  H:<.nr  Svviciy  of  January  7,  1885,  has 
Iw.r  ut-^n'j.*:  :.->  ns  from  Ntadrid  fur  pubUcation : — Mr. 
i.'kk.  («.  Vac.tiKnwa  Baic  iIk  foUowing  renarks  on  the  earth- 
'  --^  ■  .Miaarwrts  **  Die  eaitliqnalce  which  took  pfaMe  hi 
lac  wiuwM  .«  Bi(hl  of  Drccmlwr  25  last,  and  which  can- 
*r-  >e  sBj£  T"  Jia»*  cease\l.  ha>  xssumcil  a  character  of  such 
a*« .  mi  retire:*  tn  its  action  >uch  marked  coincidci  ccs 


«Tt  the  ^KiLvrAl  scracsm  of  thia  part  of  the  world,  ibat  I 
tUbk  c  v±     TSim<iB^  to  enter  into  lonie  detail  with  regard 

«  T»K  rns-.ii  r.;-:»  a*  to  be  deduced  from  that  phenomc- 
aim  Tatia;  :be  vis.^le  peninsula,  the  disturbance  uiay  be 
d*~idEC  aC  3ss:  liree  saooe>n«e  pha<«cs,  viz.  :  unc  of  relatively 
ahpie  aKRiace  wiich  ocoMicd  in  the  early  morning  of 
"iinniiii'  11  isi  wtidi  was  confined  to  the  western  portion  of 
ue  amBTT  t5  rft  .-»  felt  only  in  Calidaand  Portugal ; 
nnrUBi  ir  iae  ba^-ves  itcportaiKC,  which  occumd  three  day* 
tsKT..  toBc-t.  K  a  ;.a.  00  the  25th  of  ihat  muntli ;  while  the 
tun.  7«aae  mLiiies  the  otcflhtkm^  which  have  Ulceo  pkce,  and 
wn  ciL  ru  np  tOaoc.  in  the  districts  most  severely  affected  by  the 
m-  .imtaxt  :<  i^t  lyh  That  carih<juake  extendol  "vcr  .-i  vory 
e  msiosi^ue  tcr'ajr,  the  di»irict  affectetl  to  an  apprcciiibl-^  iltgn  c 
if  ;iv«iaaldy,  it  would  seem,  the  whole  c  xiniry  lying 
Cft^  and  Ca[/c  de  Gata  and  between  Malaga  and  the 
C  vftcsja  range.  According  to  all  the  data  known  to  as  so  far, 
'Ak  ^  gained  in  intcn'sity  as  they  pr  n  i'lr  l  .utliwatds 

f-ois.  "Item  ny>cotain  ranges,  reaching  their  maximum  uf  motion 
n  he  rcp^js  lying  between  the  nomtains  of  Rooda  and  the 
*«  r-ra  Nevada.    The  »hock  was  quite  perceptible  at  Madrid, 
•  -.TTe  it  ■«>  rtrong  enough  to  stop  a  few  clocks  and  rinu  a  few 
>  ■-.    Ti^  movement  was  appatcnily       of  a  ]>endulum,  ami 
r»  ijvana  was  from  north  to  south.    Two  successive  oscilla- 
*•'.•»  woe  observed  separated  by  an  interval  of  from  three  to 
t'j^  lecoo^v,  and  each  oscillalion   Insted  from  two  to  thrc-e 
yf.jtti%.  'Ihc  m  <vcmenl  gained  in  intcnsiiy,  .is  I  have  sijiil,  it 
•'jcded  v.>uihward«,  more  especially  after  leaving  the  s  uthem 
ir^rlo'  U  ilie  central  tableland  limited  by  the  Cuiit  of  the  valley 
U  'he  Cwialf|aivir.    Now,  the  interest  of  the  phenomenon  lies 
UI  ■*»»:  cuintidcnce  ol>scr%al)le  between  its  v.iriou-.  minifost  in  >ris 
ar<i  the  ge'ilugical  structure  of  the  peninsula.     !  <>  in.ike  ihi» 
Ur  r,  let  me  be  |Krmitted  to  oiler  a  few  observations  on  the 
H">eGt  of  that  geolugical  structure.    The  archaic  formations  of 
Ui-  !-«■«««" I*,  whh  rare  cxcepiionf,  He  In  folds  and  &alts 
rur.oing  with  singular  consistency  from  south-west  to  north-c.isi, 
an-1  as  an  imtaace  of  this  peculiarity  I  may  mention  the  Car- 
pothha  range,  which  croaws  the  peninsula  from  cast  to  west. 
Af  er  these  archaic  disturbances  the  Cambrian  and  Silurian 
drjjosjts  were  likewise  in  their  tu  n  crumpled  up  into  folds. 
T!>r->c.  K  'Ki  vrr,  run  from  north-west  to  sciMth-i-a^t,  tint  i>  !'i-.ay, 
in  a  •iucOJuQ  which  forms  alm'Mt  a  ri{;lil  angle  t  i  the  earlier 
•rckaic  ibld«.   Omcarvcntly  widi  this  general  crumpling  of  the 
I'jvrer  Palje<r/  ic  strata,  there  ap|>carc<l  in  a  broad  sone  great 
u.:  sscs  of  grajiitc,  po  phyry,  dialusc.  an<l  other  kinds  of  rocks, 
which  cross  the  peninsula  from  (i.ilici.i  to  the  \.il!cy  •<(  th*.- 
<;,iadalqaivif;  and  which,  geologically  speaking,  divides  the 
pciiwls  into  two  dl<4faict  parts.   This  hnge  belt,  which  may 
be  ■fftf'VI  as   '>ae  of  the   mo^t    striking   featuics   of  tin- 
p^Wnaala  of  our  day,   cuts  and   divides  the  archaic  fnriiia- 
ti  4Mb  as  this  may  be  perceived  at  once  in  the  central  Carpathian 
itacl^  whkh  is  interrupted  between  the  Sierra  de  Gata 
I  the  Eatiella  range  in  Portugal.    A  study  of  the  Medite^ 
iratenhcd  of  And.iUisia  will  show  the  existence  of  two 
mountain  masses,  cliictly  formed  of  archaic  deposits.  One 
of  these  is  known  by  the  name  of  the  Serrania  de  Konda,  and 
the  other  by  that  of  the  Sierra  Nevada.    Both  mn  in  a  series  of 
folds  and  bohs  from  soath-west  to  north-east,  and  between 
Asa  there  lies  an  in;.-.  .    'illcd  u).  ■.*;:!!  pal.i  .' >ii--,  sccMiidiirv . 

Towards  the  middle  of  this  interval  there 


rises  up,  like  an  island  in  the  mklst  of  these  later  deposits  » 
series  of  ri  Iges  ItflHling  fiom  north-west  to  si>,i:h-e.x<l,  .»n<l 
formed  of  archaic  rocks.    I'hcy  .irc  known  by  the  name  ..f  the 
Siena  Tejea  and  Sierra  Alnrjam,  and  the  foltls  of  these  rani;-s. 
as  in  the  case  of  the  other  archaic  fomtations,  run  from  s«»uih- 
west  to  north-cast.    It  is  cle.ir,  therefore,  that  this  intetnotiary 
mountain  iiuss  is  a  ^e;^nicnt  uf  a  more  considcral'le  a  .  luu.- 
formation,  scparatetl  from  a<ljaLcnt  rocks  through  the  miI>- 
sidenoe  of  the  ground  on  >>oth  sides.    Uwiag  to  constant  -scd- 
Iniioiis,  this  dctache«l  portion  has  been  covered  with  the  ihidi 
inintlc  of  se<Iiment  which  now  overlays  it,  and  its  structure  la 
easily  accounted  for  .is  the  r.    i  t  ,,f  th.it  great  fracture  which 
crosses  the  peniiisuUi  from  north-west  to  south-east,  in  th-  pr'»- 
longation  of  which  lies  the  region  I  am  now  describing,  i'his 
fracture  cl.cs  not  cvi  l.-ntly  end  in  '.he  valley  of  the  (;ua«lal'j'»ivir, 
and  though  the  surface  Ik:  covcrol  over  hy  later  depo^lH.  it 
apparently  extends  to  the  countiy  lying  between  the  ar^Iuic 
mountain  masses  of  the  Serrania  dc  Konda  and  the  Mora 
Nevada,  which  it  divider  from  one  another,  and  vrhoae  anvtent 
unity  is  tcMitic  I  by  the  S  eiri-   Ti  if.i  .iivl  .\lmijara.    The  l«o 
printii..d  comci<leticcs  obsci  v.ibic  l>ct*een  the  plienoa«ena  isf  the 
earthquake  and  the  geoli>gical  structure  of  the  (i-ninsulA    -  :  — 
(I)  That  the  dislarhance  of  December  2»  wasconha^d  :  >  the 
regions  lying  to  the  west  of  the  rone  above  described ;  an  1  (S) 
ill  It  i!iciii.»t  violent  shocks  of  the  e.iith>ju.ikc  of  Deosmtier  SJ 
were  experientctl  in  the  region  ia'.ervcning  between  the  Stem 
Nevada  and  the  Serrama  de  Ronda,  and  precisely  on  the  very 
belt  which  incloses  the  archmc  mowMain  mam  of  the  sierras 
Tejea  and  Almijara.   That  part  of  Andahiaui,  bnihcn  an-l  tn«» 
by  the  secular  di-turb.anccs  uf  .oir  glolw,  has  pr  oved  natwalljr 
the   weakest,  and   has,  therefore.   t>een  the  nvsst  evp<*^ 
to  the  shocks  from  which  Andalusia  has  so  tctribly  suttc 
There  ^I'^A  Alhama,  now  prostr.ate  in  the  river  bed  ;  there, 
I'eriana,  a  heap  of  ruiii^  3  m.  high  ;  there  Alhulteelas,  wh»dl 
exists  no  loutjer;  there  Zafan.iya.  Nerj.i,  T..rr..x.  a;..!  .nj 
Other  towns  and  villages ;  all  tc^lifyiug  to  the  fragjUty  v.  ihc^c 
&nlta»  whidi  thm^h  dating  hock  to  the  Silurian  period,  are 
still  apparently  not  completely  weMed. 

Mr.  G.  JoHxnoME  Stonky,  F.R.S.,  Vice-Presideoi  i  th. 
Koyal  Dublin  Society,  will  give  a  discourse  at  tbe  Royal  Insi  - 
tution  on  I'li  lay  evcnini;.  Febru.iiy  6.  on  "How  ThuOgh* 
presents  itself  in  the  rhenomena  "f  Natuie";  and  on  the  fol- 
lowing day  (Saturday)  he  is  to  Ivegin  a  course  -  i  rhiec  U  ^  ores 
upon  the  "  Scale  on  which  Nature  works  and  the  Character  of 
some  of  her  Operations."  The  followhig  are  the  title*  of  the 
three  lectures  : — "Operations  of  Nature  carried  out  00  a  Great 
Scale"  ;  "Ojieiaiions  which  go  on  between  Molecnles  ;  an«l 
••Operations  which  go  ..n  within  Molecules*  and  the  more  Smif 
tile  Operations  of  Nature.  ' 

AccoitDiMC  to  Stuiuf,  about  10  per  cent,  of  the  plants  col 
lected  fo  the  North-Westera  Mexteaa  States  by  reoeat  enlleciors 
prove  to  he  new  species. 

May  we  suggest  to  the  authorities  of  the  British  Muje-jmthe 
desirability  of  taking  some  means  of  lettfaig  the  poblk  las  crested 
in  the  in.utei  kn.r.v  ~i.me  little  time  beforehand  when  thote  kc- 
tures  are  to  lie  dcliverwl  which  are  «o  regularly  reported  •** 
riMfs.  but  of  tbe  amagementt  fcr  which  no  ooe  seems  to  kmer 
anything  ? 

DiuJ.  A.  l-LKMiNCisnhotttto  give,  at  UniverMiy  C  Uege. 
tJower  Street,  a  course  of  lectarei  no  "  Modcni  Applieaiioo*  .«f 
Klcctricity  in  the  Arts."  The  kelurcs  wdl  be  iotcfcpencti  wiih 

practical  demonstrations. 

TiiK  Electrical  Exhihitioo,  wMch  wa«  to  Ukc  phc*  al  tbe 

r;uls  I  >bverv.i;.iry  in  the  h^ginaiag  uf  January,  has  been  poal. 

poni.-<l  lo  March  19. 
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!  iiii  iliirty-i.  ii;lrli  n-iti  lal  general  incdiiig of  the  Institution  of 
Mechanical  Ei^ineen  will  be  on  Jannarjr  29  and  30.  ai  35, 
Ufoit  6Mf)g«  Kttcet,  Wcctwinster,  bjr  Uic  kind  pemiHion  of 
the  Council  of  the  Itis'itution  of  Civil  Engineers.  Thi;  chair 
will  l)c  tnkcn  hy  ihc  President  at  half  past  seven  p.m.  on  each 
evening.  The  fullowinj;  repjrl  -  I  i*  iper<  will  he  rca^  ani 
ilitcimcd,  as  for  as  time  will  admit Final  report  ou  incperi- 
menti  bMtinj;  npon  the  qveiiiofi  of  the  ooadftim  in  whicli  carbon 
exists  in  steel,  hy  Sir  Frederick  Ahel,  C.U.,  D.C.L.,  F.R.S.  ; 
second  rei>ijrt  of  the  research  committee  on  friction;  on  recent 
improvements  in  wood  cuUiny  machincr)',  by  Mr.  George 
Kichardi,  of  Mancbesier ;  on  the  history  of  paddle-wheel  steam 
mvigaiion,  by  Mr.  Ilcniy  Saodhnia,  of  London  t  deMriptioo  of 
ilic  Tower  sphericnl  cnginei  by  Mr.  R.  Htmmnlejr  Heenaa, 
uf  Manchcatcr. 

TUKDtitch  Gwerntiicnt  h.ive  issued  the  first  part  of  their 

official  report  on  the  Krakatoa  eruption.  It  dc.iU  with  the 
h  i^tor}'  of  Ihc  island  prior  to  the  occarrence,  and  the  events  of 
ilic  caia«irophe  itself.   The  second  part  will  deal  with  the  sciefi* 

lific  results  of  the  investigation.  The  c  litor  ex-iinineJ  1300 
ivpoiis  of  eyc-witne-.M.'s,  and  has  endeavoured  from  ihcm  to  con- 
>'ruct  .■\  clir>ii(>Ii>^i('.i1  statement  of  the  events  preceding  and 
n(;c<mipanyint;  the  eruption. 

Tlif-  list  of  til?  conferences  of  the  .S  irbonne  has  l>cct»  published 
fcir  .this  ycAT.  On  Jannary  24  Dr.  liromnlel  ieetnre!.  on  the 
epidemics  and  protective  measnrcs;  February  7,  clAs»ific\tion 
of  celestbl  bodits  according  to  their  nalnre,  hy  .^f.  K^ye  ; 
Fehru.iry  21,  applic.itiun  of  recent  adv.mce-  in  physic,  to  public 
work*,  by  M.  Gariel ;  March  14,  archilcciure  of  the  heavcut,  by 
M.  Wolf;  April  9,  great  volcanic  catnslrophes,  by  M.  Velaia. 

We  arc  n  jik  .  '  to  state  ihai  Dr.  William  Polo,  F.R..S.. 
has  been  appointed  Honorary  Secretary  of  the  lii»titution  of 
Chril  Enpneeis  in  the  room  of  the  late  Mr.  Charles  Hanl^. 

The  ofR;e  of  Sfcrct:iry  is  filled,  .is  formerly,  by  M'.  James 
Forrest.    Mr.  II.  L.  Auirobu^  has  been  re-appjiiitcd  ^r«.^s^^cl. 

Most  of  the  inhahiiMTs  of  Leden,  the  Sta»4ird  slates,  aSout 

.1  mile  from  <  "  !  (■.  :  tor,  were  uwakeiied  >Iu)rlly  after  niidnijjht 
on  Siiud.iy  by  Hh.-^t  they  believe  to  have  been  an  e:ii  lli'iuake. 
Much  alarm  »  n»  oee.isioned.  l  lic  shock  octurred  at  Ii4lf-|)asi 
twelve  o'clock,  and  la<ticJ  about  thirty  seconds.  The  houses 
shook  and  the  erockery  rattled,  bat  the  >hoek  was  nothing  like 
-.0  severe  ns  the  one  experienced  Last  .Xpril.  The  slujck  sems 
to  have  cxleiuled  .»«  f.u  t.  irlh  .md  eist  .Vldebur^h, 

SKlSMir  activity  ,ippear>  to  hwc  been  exceedingly  widespread 
recently.  In  llie  middle  of  Novejibcr  the  liist  cTrthquake  in 
tea  yearii  occurred  at  Moakden.  in  Manchuria.  llMh  shocksi 
the  present  and  one  ten  years  laga,  came  from  the  same  direction, 
viz.  notlh-west  lo  soulh-ea^t,  i*  i    v  ;iious  to  note,  is  not 

the  ()revailing  direction  of  llie  lull  lut  .it  ri;lit  an£;lc*  to 

it.  The  riiineiie  in  Manchuria  .ire  p*rsitidc  I  thnt  w.irninj;  of 
approaching  eartbquakci  is  given  by  the  Corcans  to  the  Chinese 
(•overoDenl,  mhI  that  the  shaking  of  the  earth  if  caused  by  the 
yawning  of  the  t;re.kt  fi-.h.  on  which  the  globe  rc|M»e.«. 

It  is  reported  from  Sundal  aod  Oicendat,  on  the  west  coast  of 
Norway,  that  n  severe  shock  of  earthqo-ike  w.is  felt  there  nt  a()o  1! 
7  a.m.  on  Deccmlvcr  jS.  The  sUi.ck  w  .i-  v.t  vi  il^nt  iln:  the 
houses  shook,  and  the  iH.iple  ran  out  terrified.  It  was  impos- 
sible to  tetl  in  what  dircetioo  the  shock  went.  This  pheno- 
menon h  remarkable  for  i«o  re.xsons,  vi/.  that  it  hn  llyever 
ocean  in  Norway,  and  that  ii  occurred  oa  the  day  aftci  tJie 
terrible  earthquakes  in  Spain. 


The  pros))c.lu>  has  been  issued  of  th?  A->u-i  ir,ui  Joni  uat  i'/ 
AnhttM^^',     The  Archa-uloj^ical   Itutitutc  of  .\uK-»ica  has  i 
reoDgnteed  the  ^ivrnitf/as  it^  ufficiai  oigan.  Among  the  specific  | 


objects  of  its  editors  will  be:— (i)  To  afford  to  American 
.scholars  the  means  of  taking  .ictive  part  in  the  progress  of 
archa;ol  gic.il  science  by  the  publication  of  papers  emiiodying 
the  lesulu  of  original  research  j  (3)  To  provide  a  careful  and 
amjile  record  of  ardiaMtogieal  disooveiies  and  invest^atioo*  in 
all  p,»its  of  the  world,  .i:ul  to  furnish  report-s  of  itie  j-rroceedrngs 
of  arch.rologieal  societies,  summaries  of  imj>  >rtaui  papers,  reviews 
of  books,  &c.  ;  (j)  1'o  bring  to  notice  and  to  iilustralie  inpoitant 
works  in  the  domain  of  «rcb«ology  contained  in  onr  public 
moseums  and  private  collections,  now  little  known.  The  fol- 
lowing is  a  list  of  the  editorial  siafT,  so  f.iras  at  present  formed  : — 
Adviiin^j  liJilor:  I'roi.  Cluilcs  Fliot  Norton,  of  Harvard  Ci>l- 
lege;  Managing  Editor:  Dr.  A.  L.  Fioihingham,  of  Johns 
Hopkins  University;  Special  Editors;  Dr.  A.  £mersoo,  of 
Johns  Hopkins  Uiiivorsisy,  Mr.  T.  W.  l.udlow,  of  New  York, 
Prof.  Allan  Manpian  I,  of  Princ  ■  11  i"  .:ic.;<  ,  Mr.  A.  R.  Manih, 
of  Harvard  College.  Mr.  Charles  C.  Perkins,  of  boston.  The 
yrwnrtf/wil!  be  pnUtshed  four  limes  a  year,  and  the  numbers 
for  each  ye.ir  wilt  form  an  Svo  volume  of  attotit  360  pagea, 
Messrs.  Trubuer  and  Co.  will  be  the  English  agents. 

At  Konigsberg,  in  Prussia,  will  take  place  during  the  months 
of  .M.ty  10  August  of  this  year  an  Intematioriitl  Industrial  and 
Polytechnic  Exhibhion  for  machinery,  motors,  tools,  appliances 
for  incch.iiiics,  small  manufacturers,  tScc.  The  following  are 
some  of  the  hr.i  Is  of  group>  ttuiler  which  exhibits  will  be  classi- 
fied— vit.  {1)  motors ;  (2)  transmission  appliances;  {3)  toob  and 
imjdemeii:s  for  all  branches  of  manufacture  ;  (4)  chemic.1l  and 
physical  .-i|iparatus  ;  (5^  app.tratus  for  (edmical  education  ;  <6) 
safety  a:i  1  |)ritcctive  appliances  ;  (7)  machinery  and  appliances 
for  hou^hold  purposes  and  for  innkeepers ;  (8}  agricultural  im- 
plements and  appliances.  The  Exhibition  takea  place  under 
the  authority  of  the  Industrial  Centr.tl  Union  of  the  province  of 
Kist  Pnissi.i.  Dr.  X.  I  leinemann,  of  the  new  Alhens;um  Club, 
3,  P.-ill  Mall  Ea<t,  has  been  appointed  Special  Commissioner  of 
Ihc  Exhibition  for  England,  and  will  give  all  necessary  informa- 
tion to  intending  exhibitors. 

Tm;  annual  iiu'cting  of  the  Associati.m  of  .\ssis!ant  Mis- 
liCiSes,  which  is  conliued  to  luislresscs  in  girl.s'  high  -schools, 
endowed,  and  proprietary  schools,  wa.<>  held  on  Saturday  at  the 
North  London  Collegiate  School  for  Girls.  The  President, 
Mrs.  Mankin,  of  the  Fd^baston  High  .Scho9l,  Birmingham,  was 
in  the  chair.  The  di  .  lu m  of  the  rules  of  the  Association 
occu]Med  a  large  proportion  of  the  time.  The  Secretary's  report 
shosvcd  that  the  work  of  the  past  year  (the  first  of  the  Aaaocia- 
tiem's  existence)  had  been  chiefly  that  of  or^pinisation,  whilst 
the  Tic.tsurer's  report  ga\e  a  hopeful  account  of  the  finances  of 
the  instiiuti'm,  there  being  a  considerable  balance  in  hantl.  It 
was  resolved  to  appoint  foreign  and  colonial  correspondents, 
whose  duty  it  sltoald  be  to  inform  the  Aasodation  of  openings 
abroad,  and  a  home  correspundcnt,  to  when  asM^t'ti!  mii- 
ircsscs  might  apply,  and  to  whom  notices  of  vacancies  might 
be  sent.  .\  plan  lor  a  lending  library,  to  consist  chiefly 
of  voluntary  loan^  of  t>ooks,  was  approved,  and  a  sub-com- 
mittee was  appoinleil  to  carry  it  into  effect.  A  hope 
was  cK|>ressed  thai  publishers  might  1«  induced  to  pre- 
sent ciipies  of  etiucalioaal  works,  and  that  any  friends  lo  the 
.■Vssociatioii,  lea%ing  England  for  a  lime,  might  grant  the  use 
of  their  bx>ks  during  their  absence.  Mrs.  Bryant,  D.Sc.,  wia 
elected  President  for  the  coming  year.  After  the  eoncluUon  of 
bu>inc  >,  the  meeting  proceeded  to  the  discussion  of  paprrs  on 
educational  subjects.  Miss  Sh-irpe  of  lira  Iford  read  a  paper  on 
the  training  of  teachers.  SL-veral  papers  were  also  read  on  the 
correction  of  exercises,  describing  the  systems  ob:aiuing  at  dif- 
ferent sdiooh.  It  is  from  the  discotskin  of  wch  papers  that  the 
.VsM/ciatioa  .-luticipatcs  |  i*  !  ,  !  ivsuUs:  by  their  means,  ideaa 
arc  ciieuUled  that  would  otherwi9>e  remain  unknown  to  d: 
najority,  md  hints  given  by  whit^  all  interested  in  th 
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'.V  %}«MHf  mrciinK.  which  i«  to  take  place  is  ih*  im:.-^  ji 
A'.Hit  *t  ihc  iiirW  (jrammar  SchrxJ,  Brvir'-ri. 

Oi.t>  midcntt  of  the  California  p«UK.<!T!a  ha-r?  v.-ivl  se^jru 
Taricticj  of  b'mU  near  the  vea  coast  thai  &jey  ha»s  3«r--r  -er':?-; 
kn  >wn  lo  leave  the  mountain*.  Tius  is  lapc  —  juiicsze  a 
scrcrc  winter,  but  the  migntioo  a  m  re  prirahij  iae  :o  'Jie 
prevailing  scarcity  of  all  kinds  of  ietxLi  in  d:e  ny-ij^rxjs  'J::* 
season. 

AccoRDtNG  to  the  report  of  the  captain  of  a  vessel  wixa  x. 
December  returned  from  Eskefjord,  00  the  east  cook  of  Icsiaa-L 
showers  of  ashes  fell  on  Eastland  early  in  Sirrmber.  Tie 
deck  of  the  ship  was  covered  with  a  thin  IxyvT  H  taiiiO,  rt~:':£'zij 
caused  by  a  vulcanic  eruption  inland. 

Mr.  W.  Hewitt,  Science  Dem.iostraior  to  i«  Lrrerr-N:^ 
School  Board,  writes  to  us  with  reference  to  the  "  Ir.=<nat " 
method  of  science  teaching.  The  special  instrocTion  is.  in  L;  •errcci. 
he  states,  commence\I  with  the  children  in  the  /jmr  i  ^v>ii~L 
and  l>y  this  means  deals  with  more  than  doaWe  the  sa'arrr 
children  who  would  be  includeti  were  the  cutntaescctBr^:  •*«- 
ferrcd  until  the  fifth  standarxl,  as  appears  to  be  the  case  ia 
Birmingham.  There  is  every  reason  to  briieve.  Mr.  Hewu*. 
thinks,  that  the  preUininary  instructioo  m  the  foartb  Rii>'jri 
ii  a  very  important  }i*rt  of  the  intellectual  traiaii^  whidi  it  t» 
the  object  of  the  system  as  a  whole  to  give.  The  xxge*  oi  ii»- 
siruclion  in  each  subject  are  kept  quite  Ji>:ioct  ihrvsi^V-Hit.  az»i 
arc  always  taken  in  the  -ame  order.  Tb«  children  00  comaxeiK- 
ing  the  subject  lake  up  the  first  stage,  aad  prvwed  ia  the 
following  year  lo  the  second  stage,  aad  so  oa  thro«gti  a  sys- 
Irmalic  and  c*Tefully  gnivbiate\l  three  (or  four>  years  cxjc^  of 
inMniclion  in  elementary  science. 

TllR  hatching  of  Kdwter  and  fish  is  maVin^  great  prv^^frts*  ia 
Noiwny.  Thus,  last  year  the  Av>ociaiiv»n  f.>r  the  IVmuKion  of 
thr  Niirrtegirtu  Fisheries  hatches!  7,000,000  fish,  chieily  cvvl  ai>d 
h«dd<K  k,  at  ihrir  estuMiNhment  of  Arendal.  in  the  Christiani* 
fjord,  anil  this  winter  »<elween  50,000.000  and  6o,ooo.ox>  more 
will  probably  lie  I  u  met  I  out.  The  exjx'rinients  which  were  made 
of  pla<  ing  ibr  ova  of  loltstrr  in  hatchin^^  apjvjratus,  ha>i-«  been 
•tlriidr<l  with  great  sui-ccsn,  ami  show  that  they  may  be  turned 
out  by  Ihc  million  in  lhi<  ujanncr.  As  private  enlcrju<>e  cann  >i 
lir  ri|M-cted  to  undertake  these  o|>crativ»ri*  from  year  to  >-ear  on 
a  |jr,:e  »cale  nil  along  ihe  coast,  the  ,ANS.xiaiion  have  petitioned 
for  (lovernmeni  »u|>|iort,  which  will,  it  is  expected,  be  readily 
fnrilii  fiming,  as  the  Norwegians  now  clc-.irly  see  of  what  enor- 
moii*  lienclit  to  the  nation  these  operations  are. 

Mil.  Nkwai.I.  asks  us  to  state  that  in  his  note  on  "The 
Jfanntllt  Drift"  (vol.  xsii.  p.  ioi),  the  «ord  knots  should 
\k  nauli,  n  naul  being  a  geographical  mile  of  60  to  a 
degree.  It  is  a  much  more  convenient  measure  than  the  mile 
of  1760  yar'ls,  for  it  conlains  1000  fathoms,  or  ten  cables  of  100 
fathoms  each,  as  used  in  the  navy.  It  is  the  only  decimal 
measure  used  in  any  fiovemment  department  I  Knot  is  a  mark 
on  a  line  used  on  board  ship,  having  the  same  proportion  to  a 
Ntfw/ which  a  half-minute  glass  h.as  lo  an  hour,  or  the  I/I20th 
part  of  a  naut  ;  so,  when  10  knots  pass  out  during  one  turn  of  the 
glass,  the  sailor  means  that  the  vessel  i»  i>assing  through  the 
water  at  10  nauts  an  hour. 

Tint  additioas  to  the  Zoological  .Society's  Gardens  during  the 
pact  week  include  a  Golden  Eagle  (A<piila  ehtyiaftos)  from 
__JMMtfauKlshire.  presented  by  Col.  K.  D.  Hunt  ;  a  Crossbill 
{isxia  cmrvirMtris),  British.  presentt  <l  by  Mr.  G.  Skegg :  seven 
Bnunblinfs  ( FHmgilta  montifringiUa\  two  Chaffinches  ( AW«|f/7/<i 
f),  a  Tree  Sparrow  (Passrr  mcnt,tna\,  a  Black-headed  Bunt- 
^■mktriia  mtUmocffhala)  from  Norfolk,  presented  by  Mr. 
»•  ;  a  Nilotic  Crocodile  1  CrotcdilMS  vul^.trit)  from 
l^lcd  by  Mr.  II.  E.  Cree  ;  a  Brush-tailed  Kangaroo 


PmrtftU  ftm%  i    firoa  New  Sooth  Wales,  a  Golden- 

-  ]waed  <~  '"I  T  ■  C'cv  tMraf\  frnm  Soath-East  Bnuil, 
r^ri :    r»t    >'_-j:c:   Tinagen  striata)  from 

z-KSSt-Jt  .^yr-w  Twi  ^.^Ik^BS  1  CirysjmUn :  iftntu),  British,  pur- 
zhj^trZ:  X  ^"jf  -  «-  F'>x  ■  ['r:\ym  rtrgimtamtu)  (nm  North 
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CzMTTi   C9  ShcIT  PutOtU       I)  E.NCKr'S  COMfT.  — The 

i:Z  :w3:c  erceiBers  ji  this  ooaMt  ibr  February  is  founded  upon 
I  -  B-^'^'  ~r^^r  s  eicseats  wh-ch  the  Jaaaary  observations  show 
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(2)  Barnarh's  Comet.— Dr.  Berberich,  of  Berlin,  has  made 
a  new  detenniiMtiuo  of  the  orbit  of  this  comet  from  three  normal 
positions  de>iuccd  from  oWrvations  extending  over  a  perio<l  of 
three  months.  1  he  M'iTeal  revolution  is  now  found  to  occupy 
1958  9  days,  or  5-363  years.  In  heliocentric  longitude  343*  40 , 
the  distance  of  the  comet  from  the  orbit  of  Mars  is  only  o  0079, 
aitd  ares-olution  but  sli^h'.ly  differing  from  that  obtained  by  Di. 
Berberich  would  have  caused  a  very  close  approach  of  the  two 
l)odies  as  lately  as  the  end  of  1S73  or  beginning  of  1S74.  ITie 
distance  of  the  comet  at  aphelion  from  the  orbit  of  Jupiter  is 
0-572.  .\s  previously  remarked,  much  interest  attaches  to  this 
comet  from  the  similarity  of  ihe  elements  of  its  orbit  to  those  of 
"  the  lost  comet  of  De  Vico,"  observed  in  the  autumn  of  1S44. 

(3)  Wolf's  CoMtT.— r>r.  Tempel,  writing  from  Arceiri  on 
the  4th  inst.,  describes  thi>.  comet  as  being  stdl  *'*chr  hell  roit 
leicht  ru  lieobachtendcm  Kerne."  Considenng  that  accurate 
observation  commenced  on  Scptemlxr  20,  the  mean  motion  may 
l>c  cx|K-cled  to  be  pretty  exactly  defined  by  the  oliservati'jn*  at 
this  appearance,  and  the  comet's  orbit  previous  to  the  near 
approach  to  the  pLinet  Jupiter  in  187S  may  l>e  investigated, 
with  probability  of  a  reliable  result,  without  waiting  for  obser- 
vations at  its  next  return  to  perihelion  in  1891. 

Cr.OGRAPHJCAL  NOTES 

The  BullttiH  df  la  .SoetttJ  dt  Cn\rnfl»u  for  the  last  quarter  of 
1884  is  largely  occupic<l  with  the  geography  of  the  Far  East. 
Two  members  of  the  foreign  mission  Ijody  communicate  (tapen 
on  Tonquin,  l>oth  accompanied  by  maps.  P^re  Pinat'd  writes 
on  some  "savage  j>e»>plcs  "  de|>endcnt  on  Tonquin  Tbr  ex- 
pression "savage  "  is  explained  to  mean  nothing  more  than  rooan- 
taineera.  The  tril  cs  here  ilevcribcil  inhabit  the  mountains  td 
the  province  of  Thague-lina,  between  the  rivers  Maa  and  Choa. 
which  is  the  most  soutliem  j.-rovince  of  the  delta  of  the  Red 
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Rn-Lf.  .iiiii  iioi  far  (fotn  the  Anaaiiule  borJcr.    The  tribes 
^allcN  I'll  111  t.ly^.  livc  in  .1  sort  .if  :>cmi-inilc|>endcncc,  like  the 
Laos  liiU--.,  la  (hw  uiiAini.iins  i  ti  tho  Siamciie  frnntien.    A  ihirvi 
tribe  inhabit inj;  the  re^jion  is  l  y  I'Lt./  I'inati?!  tlic  Meo* 

(Mois?),  rtnd  arc  said  tiy  Imn  !<>  I>e  in  nil  |  1  ■  iljaljilit y  lln"  .xlxjri- 
.fjoaJ  Mi. 1.1  [-.•!■  I'f  >■  111  li- Wf-U-rii  C  hi  M,i,  .iltl.' ■ii^h  \s  liothfc  he 
has  any  grouful  tor  this  bcliel'  beyond  ibc  ic^r  inhlanr-;  ni  ilic 
(lamw  doci  not  ap|>car.    At  any  rate,  it  is  <.vii!i.iu  fiw:ii  tiioir 
customs  and  Ian);iU(;e  that  they  aie  Chinese.    A  iuuriU  iiiSx:  li 
,;alkd  the        of  wh«-iii  11  jihin^  appears  to  bo  known  except 
thut  it  flrd  to  tlic  Itordci*.  nf  Annam  cluriitR  one  of  the  numcrou* 
w.itv  irf  iliJi  u "'jon.    A  loDt;  uni  ^olui ably  detailed  account  of 
iho  11  i:iri.  n  in  1  customs  ol  the  I'tn.n  ?ayi  is  given,  anrl  sliorter 
oni-  "1  il.  ■'   .il  llitf  Mt)l^  anii  S.i-      fhcy  arc  all  the  more 
intcre-iiiik;     1'  'hi-  \i  liter  apfK.Ti^  i"  h  ivi*  no  id«'a  of  ethmdogy, 
and  llieiLi  ii.j  is  nut  'in  thi:  l'i->k-o.it  I'u  |i;n .illels  ol^t■  .vlicre,  but 
reconts  tvcrylhtng  with  iimplicily  and  directness.  I'cre  HIanek's 
es,]K■Iltnc^■^  lay  a]«>  in  the         States,  on  the  fronlicrs  uf  Si;ini 
artd  Tonquitt,  hut  to  the  •..nith  of  those  of  his  coUcs^iu-.  His 
paper  is  simply rcinid  uf  liiv  journeys  among  the  "^  l^Llgc»" 
10  the  m»unlain'i  between  the  province  of  Nghe-Anc,  the  most 
southern  province  of  Tonquin  bordering  on  Annam,  and  the 
Mei  Kong  Kivcr.    Both  ihe'sc  papers  are  taken  from  the  reports 
of  ibe  mtsiiims  itran^rtt.  M.  du  Cailland  describes  the  Quang- 
u,  Of  Kwu^^  Ibe  province  of  China  adjoining  Ton(|uiu,  and 
that  from  which  the  greater  part  of  the  Chinese  invading  force 
is  drawn.    The  writer  discusses  the  routes  from  Langson  into 
China,  the  rivcr-qnteitt  of  KwMtg-«i,  its  administrative  divisions, 
its  ethnoBniilw,  recent  history,  and  the  Catbolic  propManda 
tkm.   Accorcung  to  M.  du  Cailland,  the  Quaae  population 
thtre  is  ouihing  more  than  a  colony  of  Cantonese  amongst  the 
vast  nundjers  of  Mino-ts/e  and  I,ao>  in  the  western  portion. 
Unfortttiutely,  the  writer  has  omiitcil  his  niilhoritii;s  for  this 
tUleiDieiil,  although  his  rcfcreaces  in  other  portions  of  the  paper 
•iciMncwhat  copiou*.   It  woidd  he  of  great  interest  to  learn 
uD  irhat  poitods  the  wcalthleM  ntd  most  populous  province  but 
one  of  Southcn  Cbioa  is  believed  to  be  only  a  Caotonesc 
miony,  while  the  Uiao>lne^  who  are  generally  believed  to  exist 
uy  m  iimU  md  weak  oonmHnities  scatters  over  the  centnl 
iu::  of  Somb'Wettem  China,  are  aiasten  of  thb  vast  dinrict. 
llic  gee|nphT  and  ethnomrihy  of  China  must  be  lewritten,  if 
M.  da  CaJUana  it  afleirateln  tois  portion  of  bis  paper.  ~M.  Huber 
(ontbues  hit  aoeonnt  of  his  joam«y  in  Central  Arabia,  which 
has  been  already  noticed. — Prince  Roland  Ronapartc  des<;ril>cs 
fourteen  voyages  to  the  coasts  of  New  (iuinea,  made  by  Dutch 
GovcmmcQt  vessel*,  between  1876  and  1883.  They  weal  chiefly 
Iroin  Tenute.    luich  voyage  is  de-cribed  in  detail,  S|/;i.iitn  jy 
from  official  sources.    The  conclusion  of  the  pr.pcr  1=  ifi.\t  it 
is  cxiy  lo  -.._L'  from  this  account    that  the  1  iii:i  1;   hiv.-  .m- 
nexcd  ill  .1  littiniir  ininncr  the  eastern  i»art  of  New  tjuiiica  to 
tlteir  empire  in  tlic  NLilay  .\rchipel.igo. — M.  Simonin  discusses 
the  pn^iess  of  ihc   Australian  coh-nics  commercially  and 
{■olitically. 

.\T  the  last  me«tio^  of  the  CcieUschaft  fUr  Ecdkuiule  in  Berlin 
(janiiary  3)  Dr.  Stemmann  read  n  paper  cm  his  journeys  in 
Suoihero  t*.itagoQi«.  Id  iflSs  he  WCOt  as  feolociG»l  assistant  to 
the  fourth  German  expeditioa  to  Pimta  Arenas,  mainly  with  the 
object  of  studying  the  Soothera  Cordillenu.  What  struck  him 
paiticularlr  here  Was  the  cxtraonlinary  difference  in  the  plant 
forms  to  those  on  the  Southern  Cordilleras,  while  on  the  western 
^opcs  v^eUlion  is  rich  in  forms,  the  climate  of  the  steppes 
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Iheiouthera  point  of  Amtric.^  is  cxtnMiv  Iy  simple  in  its  build, 
hU  it  is  of  a  different  Lh:ira>:!<  r  on  the  (..\>t  .ind  west.  On  the 
MM  chalk  formations  occur  .Tlnmst  eniir.  ly,  u  bile  on  the  west, 
were  ihtfi-  aic  idniimcr.iblt-  isliinils,  iheu  is  iiuihiiijj  but  granite 
•nd  aysUllint- rocks.  Altlp^u^li  ilic  iritii^u  r.^liun  of  the  COttSt 
has  bfcn  >!u(i!rd  ili-jiou>;!ily  by  the  KIli^ll^l^.  Hr.  .Sttinmanii 
thin'os  Ukit  aviny  im|Mirtaat  qiie»tions  have  •>till  tu  be  settled  ; 
for  itLstaoce,  whether  Laguna  Blanca,  lying  to  the  north-east  of 
the  settlement  Kyrsing  Water,  ha<s  an  outlet  to  the  west.  Uht- 
iMtely  (he  lecturer  reached  the  I„if;-.ina  (jf  the  third  s<-ttletnent 
of  Santa  Cnir,  of  which  it  may  wi.ii  L.-rt.xinty  l>e  s.iiil  that  was 
connected  until  recently  with  the  racihc  Ocean.  It  may  also  l>e 
cunclode^l  thru  u  th  it  time  tlie  mainland  was  much  more  cut  up 
by  dianii^U  .^r,  1  w.^tcrways  than  it  is  now.  In  May  1883  Dr. 
Sleinmajiii  viwied,  in  the  company  of  Fuesian  scal-huntpi^,  the 
"lands  .south  of  the  Straits  of  Magellan,  including  1  lerra  <lrl 
rucgu.  Ultimately,  be  made  hi*  way  from  the  southern  point 
«  Aacric*  to  Bolivia,  and  here  omtinani  his  invcstigatioas. 


TiiR  Society  of  Naturalists  in  St.  Petersburg  has  received 
permissinii  t.i  ilcsp.rcli  >rsc:.\l  nfit  .  it.'.^uhei-.  to  join  the  Ku  ^mu 
represent. Uives  on  Ujc  Algli.ui  liuuii'l.iry  Conimlssion,  with  the 
view  to  the  -.cicnlific  cxplof-uivn  of  t^'entral  .\si:i.  I  tie  Kn';li',h 
Commission,  which  it,  now  on  the  spot,  hxs,  it  will  t>e  remem- 
bered, a  geologist,  n  naturalist,  and  tofiagFapbeia  amoogit  its 
number. 

THK  Daily  Tdegnph  is  publishing  a  series  of  articles  descrip- 
tive of  the  Kilinmnjaro  expedition,  **  by  its  leader,"  Mr.  U.  H. 
Johnston.   Th^  are  full  or  interesting  aetail. 

With  the  commetKenient  of  the  new  year  L'ExphfUtitn  has 

taken  a  new  form  aitd  a  new  title.    It  is  now  callra  La  Gavttt 

i;<ot;raf^hi:/u<  tt  I' Exphralion,  anil  is  about  double  its  former 
size,  the  (>aRc.s  hein^  larger  and  arranged  in  double  columns. 
We  t(ii>i  th.it  with  tliK  improvement  there  maybe  a  correspond* 
iug  ,1  th  Auce  in  Us  u  clulnc&s  as  a  geographical  journal. 

Pttirmann  for  January  contains  an  article  and  map  <in  the 

journey  of  the  pundit  A^         R          in  Eastern  Thibet  during 

the  years  1878-82.  Dr.  Richard  Liiddecke  writes  on  the 
Italian  emigration  fif  iSS^  from  official  sources.  France  takes 
nearly  half  of  the  cmif^ration  to  European  countries,  while  the 
State  of  La  Plata  and  North  America  take  the  largest  share  of 
the  extrUi-European  emigration.  Dr.  Panti  writes  on  the 
CamerooBS,  and  Uerr  Kegel  describes  a  journey  from  Cbarjni 
by  Merr  to  Pandy,  md  haw  to  Samarkand. 


GEOLOGY  OF  AFGHANISTAN 

"yUE  Times,  in  the  letter  from  its  correspondent  with  the 
.\fghan  Boundary  Commission,  publishes  the  foUowmg 
notes  supplied  by  Mr.  Grieabaeh,  of  the  Indian  Gcok^eal 

Survey  :  - 

■'  The  hill  r,iiii»e>  between  Kushkak  and  Pahri  in  the  Herat  val- 
ley arc  -^11  -Ti'iiareiitly  co  iiposol  of  rocks  belonging  to  the  Creta- 
ceous an^l  ^o^ln^;rr  iserio'.ls.  .So  far  .l^  1  coulii  iii-.lo,.^  ili,-  r.i:ij;rsarc 
formed  by  a  scries  of  parallel  imudaiil  luMs  tA  the  L'ppei  Cre- 
taceous rock^.  wfiic  I  in  thi-.  jj-irt  of  Afghanistan  (as  in  a  great 
part  of  Pcrsi.i)  are  hippuritic  heds.    Thcv .We  mostly  limestones, 
dark  gr.iy  tii  white,  and  Ci.ii'a.ii  fo^^iU  m  .iSiin'lancc,  among 
which  several  species  ul  hi|>puiUcs  are  the  coniiui 'iiest.  The 
iL;neoUK  rocks  which  play  such  .in  im|)ortaiu  part  u  i  hm  th  •  hip- 
puntearea  in  the  f'andnhar  district  were  .lU  >  im  1  w  ith  here  under 
exactly  the  same  con  iitions.    Basic  roik-.  itra]>)  arc  intimately 
connccte<l  with  the  Cretaceous  liini^ionc-.  in  this  area  also,  and 
it  would  be  im|>ossible  to  distinguish  them  on  anything  but  a 
very  detailed  geological  map.    Hcu  10  the  1  tne^tone  near 
the  contact  with  the  trap  (and  otho  i;ne,,ii>  .  1  ksi  h  been 
converted  into  a  white,  linc-gra  ned  imublt,  much  U!.ed  by  the 
natives  of  Southern  .\fghatiist.an  for  monumental  purposes.  But 
by  far  the  most  interesting  of  the  igneo  is  r»>ck    i»  >  yenitic 
granite  which  appears  in  evcral  i  aichos.    Th  ■  Kare.  1  1 )  i-^!it  u 
composed  entirely  of  this  rock,  which  is  seen  to  be  tappci  I  y 
trap  in  the  surrounding  hdl  rar  ge-s     It-  uge  is  most  probably 
younger  than  that  of  th  ■  trap  through  which  it  has  burst.  This 
group  of  rocks  with  the  exception  of  patches  of  younger  T er- 
tiary  rocks,  form  all  the  ranges  up  to  and  including  part  of  the 
Chillingak  range  and  pass  (near  Pahri|.     ITie  latter  range,  in 
whichOie  conspicuous  Doshakh  peaks  arc  situat-d,  is  .f  great 
geological  interest.    It  is  an  anticlinal  fold,  the  centre  at  d 
northern  axis  of  which  k  formed  by  Palirotoic  rocks  ;  so  'ar,  I 
have  only  been  able  to  detect  Carboniferous  fossils  in  a  s<  nes  of 
dark  bfaw  WmtKlfW*  beds,  bat  it  is  quite  possible  that  oldet 
groups  are  ahn  fheie^    The  ravine  kadmg  to  the  high 
Mints  south  of  Rotat'l'Pai  Ziarat  has  excavated  its  course 
{hrough  Caihoaifeioni  beds  only.     The  beds  dip  north 
and    below  the  younger  »a«ls  and  fan  deposits  of 
the   Heri   Rud.      But  «B  the  right  bank  of  the  v  lley 
rocks  appear  agpltt   oT  att  entirely  different   look,    an  I 
u  1,  quite  podible  that  members  of  ihe  lower  M««o^'^'C 
system  are  represented  there.    The  southern  flank  of  the  ChU- 
linrak  mnge  ts  formed  only  by  Cretaceous  beds-sandstone* and 
sh.alcs  of  the  Kojak  type,  overlaid  with  hmjorttic  htnestotw 
„«r  r^iirt.    The  connection  of  these  beds  v*ii  *«J»'^ 
strata  of  the  centre  is  quite  hidden.    The  older  nver  Oepostts 
and  Dash',  be  K  .vrc  days  sandstone,  and  cot^lomerates  mndi 
c,f  the  s.iine  character  a,  already  described  from  the  HelRMUd. 
Tbey  form  thick  deposits  south  of  Pahn  and  in  We  Hen  R» 
Vauer.  and  I  hawfeund  lewaias  of  mammalwn  hones  w  the 
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Hdmol,  an.i  A.  K.  r.v.ier,  VorkfUiro  College  of  Science, 

(0 litfmn'^c  Scliolarshi|»  at  Christ's  Colic Jc' ;  II.  Bury,  third 
y*«r»  and  I".  W.  Oliver,  stcaml  year,  to  i  D-iti  lnion  SclioUr- 
shiiK  (It  Trinity  College. 

sTf.  DnfloB,  Grammar  School,  Bradford.  l.c-n  elected 
10  «n  Oiy-n  Esblbition  f  »r  Nataml  Scicm;r  .v  Trinity  College, 
smi  A.  K.  Mayciir,  St.  PmI'«^  ta  u  addilioaal  Enbibiiion. 


SCIENTIFIC  SEMALS 
L>H>nrl  if  If"  FffMin  imtHtmtt^  708,  December,  l8&».— G. 
VojW-.  dynam  i  electric  mschinenr;  *  full  report  of  the  lecture 
-ivcn  liy  IVof.  Forhc*  at  the  Philade'phi*  Exhibition.— R.  H. 
Thur-t  >n,  steam  lH>iIer-a<  roigniines  of  explosive  enero*.  Thi» 
lapcr .  .mains  letiglliy  nunmic.il  ia!.l'.-4  of  the  energy,  expressed 
iM.ihin  fot.t-i>t)unds  .ind  in  i;il  )(jr.imni(ttrcs,  stored  Up  in  toilers 
.ontaimnR  Rivcti  wci^lit  of  water  or  stcnm  at  giwH  pr«S*ur«S. 
\ccotilii>u  to  thc-c  e  lie  II  lit  ions  a  Lnnc.Tshire  two'flfie  iMMltr 
iioldiAi;  three  !■.■,-  of  vs.u- .  u  -iLing  at  37  \\>^.  of  steam  prcanire 
wonld,  ->?  it*  cxi.loii.>n,  liUtjasc  sufficient  energy  to  blow  itself 
nearly  i\  miles  high,  with  an  initial  velocity  of  9C»  feet  per 
,^.^,1  __K.  I.  Houston,  Rlimp^c*  of  the  International  Electrical 
I  nhi  .;  ir.n,  S'">.  2  mW^  .V  'I  lH-.e  p  iiivt  .  give  accounts  of 
IVilbear  *  clccirmialic  system  of  tckphouy,  and  of  Gray's  tele- 
phonic inventions,  with  numerous  illustrations.  — 1-.  d'.\uria, 
tfic  earth's  elUplidly  J  a  reply  to  Frof.  Chase.— Sundard  sizes 
.if  bell  heads  and  Mttr  ft  ccply  bj  Mr.  ColeoHUl  SeUcn  to  Mr. 
NiniiDuodi. 


sea. 

(/')  Actieo  of  polmised  licht :  «//. 
\()  Solubilitiea :  easily  cohible  in  «i 


water,  wluble  with  diffiealty 


SOCIETIES  AND  ACADEMIES 

London 

Rajral  Socitty,  Nov.  27.  1884.—"  Notes  on  the  Microscopic 
Soacturc  of  some  Rock-i  from  the  Andes  of  Ecuador,  collected 
byE.  MV'hympcr.  No.  V.  {conclusion).  .Mtar,  Illiniw.  Sincho- 
kim,  Cotoachi,  SAra-urcn,  .Vc."  liy  Prof.  T.  G.  H  .nney, 
D.Sc.,  F.R.S. 

TVemioOMopic  »tructarc  of  rocks  from  the  fint  four  of  these 
iBomteiM  was  de»eril>ed,  the  specimens  l>cing  Ic^s  nuinernns 
thtn  iBMNBe  of  the  former  cases.  .Mtar,  Sincholagxw.  .ind 
CotOCadti  fiimt^hed  migitc-andesitei,  mostly  hypL-rsthenifcrous  ; 
llttda,  micaoeotn  and  homblendic  au^ite  an<U-sites.  Sara-urcu 
WIS  not  a  volcamc  mounlain*  the  specimens  all  being  mctn- 
moiphie  n>da»  varletica  of  0mIh  wid  sichLsis,  similar  to  those 
which  occyr  among  (be  If  ancient  netaoiorphic  rocks  of  the 
Aip«  and  the  Scoldi  H{|^lan4«:  hence,  probably,  Arc1i.\an, 
but  not  the  my  oldest  Ardinean.  A  few  miscellaneous  si>eci- 
incns  were  aUo  dcscrilied,  an  i  the  pape'  ooncluded  with  some 
general  ictnarKs  .ind  a  summiry  of  results. 

January  15.— "On  the  Chemical  Composition  of  the  Carti- 
l.v^e  occurring  in  ceri.iin  Invertebrate  Animsls."  By  W.  U. 
lUlliUirtoti.  M.I>..  Il.Sc.  (I.ond.).  Sharpey  Physiologicsl 
Sthotar,  rnivcr*iiv  College,  London.  Communicated  by  Prof. 
E  A  s  Infer.  F.K.S.  (from  the  Physiological  tAbocatory, 
rmvcralv  College,  I/indon). 

At  I'ro'f.  Lankestcr's  sut;;;c>(ion  I  have  s;d)iiil  ',  !  i  i  chc.nical 
malysis  ihc  cartila};cs  occurring  in  Sepia  and  in  i.imuius. 

TVi."  lasiv  of  tlie  cartih^c  is  a  thondrin  like  l>ody  whic'i  i;ives 
thtr  rf^'jiions  of  murui  on  l  ^;r•l^til|  (imiced,  chondrin,  a-,  it  occurs 
m  the  orditi.ir)  hyaline  L.n  lli.i^L-  rif  Vertebrates,  is  now  rL.;.^rdcd 
t  y  m.any  a.' .-^  mcrli.inir.il  mixliirr  of  these  two  bo  licsl.  IJiil  in 
the  rartilagcs  of  the  t«o  Invorfotirates  in  riurstion  the  jjci  ilinous 
element  i<  exceedingly  stimll,  and  no  frclaimisalion  occurs  on  the 
ovjling  of  tlie  hot  w.^lery  extract. 

In  iddili  m  (o  this,  however,  the  cartil.ifjr  of  Itolh  these 
^nimids  diiTcrs  from  that  of  Vertebrates  in  cont.uning  a  certain 
.<n>ll  p.'n:ci»(M;e  of  chitin.  Jn  the  case  of  Linmlus  roi  per 
:er<t.,  aiMi  of  Sepu  t'33  per  ceM.,  oir  chitin,  in  the  dry  state  is 
l>te>cnt. 

I  hjve  alo)  demonstrared  tiiat  cliitin  exists  in  the  liwr  of  ibe 
king  erah.  thmgh  whether  in  the  connective  tissue  or  in  the 
hrer  cells  themselves  I  cannot  sav.  (The  connective  tissue 
clement  is  my«bund«it  in  the  lirer  of  this  animal,  and  it 
wans  probable,  looking  at  the  prt  that  chitin  plays  as  a  snp- 
portiBg  ftniclvre  in  the<ie  animals  Uiat  it  really  fonn*  in  this 
■  P*rtwl  ba«>is  for  the  oonnwclivc  ttnoe.) 

The  way  in  which  chitin  was  demonstrated  to  esist  was  the 
same  in  all  three  cases,  rix. 

albli  ^^SST**^'**  VOi^  *  residue  insoluUe  in  boiling 


(2)  This  residue,  which,  when  wa-hed  and  ilried,  is  obtainable 
in  a  white  amorphou"!  condition,  is  insoluble  in  weak  acidaj  bnt 
in  concentrated  mineral  acids  it  is  soluble  in  the  cold. 

(3)  On  iKiiiio^  the  solution  in  sulphuric  .icid,  a  body  which 
ha»  the  power  of  reducing  cupric  salts  is  formed. 

(4)  On  boilinR  the  .solution  in  hydrochloric  ,-icid  it  turns 
brown,  and  00  evaporating  this  solution  to  divaess  a  body  crys< 
tallises  out  which  has  all  the  properties  of  hy<lr>tehk)fattf  of 
glycosaminc. 

(I  prepared  some  of  this  body  from  the  chinn  contained 
in  the  exo^kcl  'ton  of  cockroaches,  and  also  ol4ained  from 
Prof.  I„inkcsier  some  crystals  of  the  Sam*  body  which  Pnrf. 
Gam^cc  had  kindly  sent  him.) 

1  was  (thus)  enabled  to  compare  Ibe  cr^alliiie  body  I  had 
obtained  fro  u  tbc  invertebrate  cartilage  with  that  of  the  pure 
hydrochlorale  of  glyeosamine,  and  they  were  found  to  agree  io 
die  following  poini« 

(«)  Ciystallme  form  :  rhombic  prisms  of  the  monoclinir  sys- 
tem ;  measuremeDt  of  the  angles  gave  the  same  result  in  all 
cases. 
('') 

(<.  , 
in  alcohol. 

These  results  arc  e^pcciallv  inlerestilV  as  showing  tliat  chitin 
is  not  a  body  wUdt  »  eachiBively  epiUastlc  in  origin,  but  in 
these  three  instances  at  lea«t  oKurs  in  mesoblastic  structures. 

Mathematical  Society,  January  S  -  J.  W.  I..  Glai'.her, 
F.K.S.,  I'i»;>ident,  in  the  chair. — Mes  r~.  1  K.  Ilnrreli,  S.  O. 
Roberts,  and  Prof.  M.  N.  I  hut,  .-si.  S-.q,!,.  n\  rnlK-j;,..  Delhi, 
were  elected  meml>eR.  l  lu:  K<"v.  T.  < '.  Sinnm  a.-,  was  admitted 
into  the  .Society.— I'rof.  M.  I.  M.  Hill  nn  i  n  p.ipcr  on  the  diflfcr- 
entiiil  equations  of  tylindricai  anci  annular  vortices. — The  Kev. 
R.  Harley,  F.K.S.,  sj>okc  on  criticoids. — The  following  further 
communications  were  made ;— Multiplication  of  symmetric 
functions,  by  Capt.  Macmahon,  K.A. — Note  on  symmetrical 
determinants,  by  A.  Kuchheim  —Results  in  elliptic  functions, 
by  the  President  1I.  J.  Walker,  F.U.S.,  Vire-Presidmi,  in  the 
chair), ~Mr.  Tucker  read  a  scmml  note  bv  Prnf.  (  ayley, 
F.K.S.,  on  the  binomial  ci-jtiation  j  -  1  -  o  :  >}iiiii  i^-lv-niii"', 
and  communicated  a  second  paper,  by  M.  MocCoU,  on  the  limiu 
of  mnltiple  tntegtals. 

Victoria  Institute,  jAvtmrj  19  —A  paper  oa  the  hisloriCRl 
cvi  li  nt  .s  of  the  Abramic  migration  was  read  liy  Mr.  W.  Bos- 
cr,ivo:i,  in  wliicli  Iv  -avo  extracts  from  the  new  tniaslatidns^ of 
some  t;il)lcN  which  h:>d  b-cn  di-overcd  by  Mr.  RaMflm  diuing 
his  la.t  visit  to  tlic  Kas;  Tlie.e  oxtracu  contained  «  ^Jip 
n^imUr  uf  nanus  of  persons  and  cities  mentioned  in  the  MbJe 
reconi  of  the  times  to  which  they  refemd. 

EniNnttRi.ti 

Royal  Society,  Janu.iry  5.  — K.  Sang,  LL.D.,  Vicc-Presi- 


den-  in  the  chai'.— Mr.  Ilarvcy  Gibson  submitted  a  paper  on 
thean.atomy  of  P.u'.-.'c'a  ;  v/,-i7/.;.  — Mr.  W.  W.J.  Nicol  rca-I  a 
p.ii)cr  on  a  tbeuiy  of  solution.  Sduiioti  of  a  salt  in  A  liquid 
results  from  the  attraction  ()f  the  molec.iles  of  th  ■  liquid  for  a 
molecule  of  the  salt  exceeding  tin?  attraction  of  the  molecules 
of  sab  for  one  another.  Saturation  en-ucs  when  these  attrac- 
tions are  balinccd.  The  theory  explain's  v.iriation  of  s  dubility 
with  rise  of  temperature.  Mr.  Nicol  brought  forward  cxperi- 
m.  nial  evi<leiice  in  Mi]>i)ort  of  his  views.— Mr.  H.  R.  Mill, 
chemist  to  the  Craiuon  Marine  St.ition,  read  a  i>aper  on  the 
s.ilinity  of  the  water  of  the  Firth  of  Forth.  Results  were  given, 
showing  the  variation  of  salinity  along  the  Firth  for  high  and 
low  water. 

Paijis 

Academy  of  Sciences,  Isunr.   12.— M.  Boaley,  Presi- 
dcm,  in  the  cl.r  ,      Ili  inc  i  ,  1„       ,1  ,  xperimrnts  with  |>h<»- 
phorous  fluoride,  n  new  ga*  res-enlly      c  overed  by  M.  Moissan, 
by  M.  Hcrthelot.— An.itomical  descrij  tmn  ot  0,tnt^'^>  Gani^, 
Pavraudcau,  a  species  of  Ganidia  very  al.andant  on  the  coast  ot 
Ah'-eria.  by  M.  de  Lacaze-Duthiers  — Report  on  M.  l.uvini  s 
two  memoirs  dealing  with  the  formation  of  hailstones  and  the 
development  of  electricity  duri-g  thumlerstormv.  by  the  L  om- 
ii.2ers.  MM.  BecqueVel  and  Faye  -t>n  ,f 
toxic  alkaloids  in  cholera  patients  by  M.  A.  \ill.er>.  Fxperi 
ments  made  on  t«o  victims  of   cholera  soon  after  death 
S3?edThT«.thor  to  determine  the  presence  „f  ^y^^^'^f 
cUTar  rcbaracterised  by  iW  alkaline  and  ^««|f»L;Sf^ntiti« 
L  found  chiefly  ia  the  idlollne.  and  riso  in  smdl  q-ntities 
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Jawaalaof  importanl  and  tntere^ios  artirlet  in  vari'^s  hranchei  of  s  >'>loKy 
TiMraatC  eecattonal  w  mdrut* 

JOHN  VAN  VOOKST.  1.  Patemoiirr  Ro». 


W.    &   J.   , 

FERN  NURSERY,  Sale,  Makchmimu 
THB  CELEBRATED 


H  O  IM  £ 


l«  iiTiri> ailed  for  Gardcoert',  Fot«atcr>°,  Fanatn',  Joiner*',  and  Anaiewv 
ate.  It  rer|iura*  aoail.  Shafpea  villi  •  iyMa'OT  an*«.  PoUOTaWntb. 
sharp  edge  ;  no  hmboc  aboai  ihia.  RaaantA  dniaM  of  100  yea.*!.  Cot 
in  Hooet  fcr  Aaaa.  Reocc  KahrcL  Wan,  Mrikiha^  and  Plan*  Iroot.  ftc 


 liy  Aru  g^lAUiitfl,   

I  Eahtbiiion,  i$S4.    A<k  your  fioiMwonmr  or  miMr 
to  gat  jrouonc,  .mH  -   -  i  ■  If  )■.•  a| 

JOHN  C.  MONTGOMERIK, 

Tait  O'Shaaiar  Stoaa  Hm  Wocki.  ObImmm,  Taifcjins 

Aynhirc. 


I.  R.S.O. 


HOLLOWAYS  PILLS 


THI6 
M£I)ICUI£ 


\%  a  C«ruia  Curs  lor  sU  Siaortes  of  th«  UfBB.  flVnUni 
AVD  BOWELS.  A  Omt  PmurZO  of  Uia  BLOOS  :  a 
Fomitel  IMfmlar  «f  Um  «ystn,  ^  <mw  ^  WXAnni 
Mdli  MMlM  Im 


Digitized  by  Google 
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Messrs.  MACMILLAN  &  Co.'s  PBIMEBS. 


LITERATURE   AND    HISTORY  PRIMERS. 

lOITID  BY 

JOHN  RICHARD  GREEN.  M.A.»  LL.D., 

AVTHOk    OF   **A    SHORT  HISTORY   OF   THE   ENGLISH  PEOPLE," 

In  i8ino»  doth,  price  is.  each. 

ENGLISH  GRAMMAR.    By  the  Rev.  [  PHILOLOGY.    By  J.  Pbilb,  M.A. 

EXEKUbh-b  on  MORRIS'S  I^KIMKR   ^^J^^lf  J^^' wKI' 

of  ENGLISH  GKAMMAR.  By  I.  WETHERELL.  M.A.  1        '  •        •  v- 

ENGLISH  GRAMMAR  EXERCISES.  I  CLASSICAL  GEOGRAPHY.    By  H. 

Hy  R.  VOt'KIS,  LL.I)  ,  and  H.  C.  BOWEN.  M.A. 

ENGLISH  COMPOSITION.  By  Prof. 


F.  TOZEk,  M.A. 


NICHOL. 

ENGLISH  LITERATURE.  By  Stop- 


GREEK  ANTigUlTIES.     By  J.  P. 

MAHAFFY,  M.A,  Illustraied. 

ROMAN   ANTIQUITIES.    By  Prof. 

FOKIi  ItkOOKK,  M.A.  A.  S.  WILKINS.  inu»iratc<l. 

SHAKSPERE.      By   Prof.  Dowden,  '  EUROPE.   By  E.  A.  Freeman,  D.C.L., 

LI  I  I        LL.D.,U.A.  With  Map*. 

^"c'.l'S"^  J'^-^^^pI^'.i^vl  V^'-   GREECE.  By  C.  A.  Fyffe.  MA.  WiU. 

CAL   lOLlRV.     By  \.  T.  PALGKAVE.     In   fwc  ,  ' 
Part...  each,  ii.  !  ^'^l'" 

GREEK   LITERATURE.    By   Prof,    ROME.    By  the  Rev.  M.  Creighton, 

J  EBB,  NLA,  LL,D.  M.A.    Willi  M«p*. 

FRANCE.  By  Charlotte  M.  Yonge. 

With  Ma{». 


HOMER.    By  the  Right  Hon.  W.  £. 

GI.AI)STONE,  M.P. 


SCIENCE  PRIMERS. 

UKDBlt  THX  JOIMT  EDttOKSHtP  OP 

PROFESSORS  HUXLEY.  ROSCOE.  AND  BALFOUR  STEWART. 

In  tSmo,  cloth,  wilh  Il!ustration<t,  price  \s.  each. 

INTRODUCTORY  PRIMER.    By  Professor  Huxlev.  P.R.S, 


CHEMISTRY.    By  Sir  H.  E.  Ro.^coe. 

J'.K.^i,,  I'rofmor  oi  Cbemulry,  tbe  Vktom  Uvivcnity, 
the  Owvni  Collc|fe,  Muwhatcr.   Witb  Qoe^tioni, 

PHYSICS.     By    Balfour  Stewart, 

K.H.S.,  Profenor  of  Malviml  Pbilofopby,  the  Victoria  MxA- 
w»ity,  the  Owen*  Cnllege,  Manebe«ter.   Wfth  Questtons. 

GEOLOGY,     By  Archibald  Geikie, 

K.k.s.,  Dirrctor-Gcnetol  of  the  Geological  Surveys  of  the 

PHYSICAL    GEOGRAPHY.  By 

ARCinnAl.D  CEIKIE,  F.R.S.    WUh  Q«ie  tioti«. 


PHYSIOLOGY.  By  Professor  Michael 

FOSTER,  M.D.,  F.R.S. 

ASTRONOMY.    By  J.   N.  Lockyer, 

F.R.S. 

BOTANY.  By  Sir  J.  D.  Hooker, 
LOGIC.    By  W.  Stanley  Jbvons,  LL.D.. 

>«.A..  F.R.S. 

POLITICAL    ECONOMY.     By  W. 

S  I  ANI.KY  JEVO.VS.  M.A.,  LL.D.,  F.R..S. 


*»•  Others  in  preparntion. 


MACMILLAN  &  CO..  BEDFORD  STREET,  STRAND,  W.C. 


Digitized  by  Google 


A   WEEKLY   ILLUSTRATED  JOURNAL  OK  SCIENCE 

"  To  the  tolid  ground 
Of  Natmrt  tnutt  the  mind  whifk  builds  for  aye." — Wordsworth 

No.  796.  Vol.  31]         THURSDAY,  JANUARY  29,  1885  [Price  Sixpence 


Rtgiiterad  as  a  Newspaper  at  the  GcncriU  PmI  OiEce] 


(All  Rifhti  ar*  Rcaenred 


THE  "  LOISETTIAN  " 

SCHOOL.   OF  MEMORY. 

INSTANTANEOUS  MEMORY! 

ART  of  NEVER  FaROETTINO!! 

DISCONTINUITy  CURED!! 

A  Pkytielogital  Sysltm,  xuhalty  uniikt  Mmnioniis,  usiuf  none  of 
Us  "  Loialitus"  "Keys,"  "Pegs,"  "Links,"  or  "  AisMtalwns.' 


Dr.  ANDREW  WILSON,  F.R.S.E.,  Editor  of 
•'Health,"  says  :— 

'*  Professor  Loisette's  Svstem  is  Pkysiological  anh 

SCIENTIKIC  IN  THE  HIGHEST  DkGREE." 


Mr.  RICHARD  A.  PROCTOR,  Editor  of  '<  Knowledge,** 
in  No.  117,  dated  January  25,  18^4,  says  : — 

"I  HAVE  NO  HESITATIO.N  IN  THOROUOHLV  RECOMMENDING 

THE  System  to  all  who  are  in  earnest  in  wishing  to 

TRAIN  THEIR  MEMORIES  EFFECTIVELY,  ANP  ARE  THEREFORE 
WILLING  TO  TAKE  REASONABLE  PAINS  TO  OBTAIN  SO  USEFUL 

A  Result."  

Any  Book  Mastered  in  On*  Rtading. 
Great  Inducement*  to  Corres[>ondeiice  Classes. 
Prosffctus  post-fret  on  affJualien  to 

PROFESSOR  LOISETTE, 

17.  NEW  OXFORD  STREET  (opposite  Mndic'i  Library),  LONDON. 


FLETCHER'S  PATENT 

HiaH' POWER,  INSTANTANEOUS 
WATER  HEATER 

FOR  BATHS. 


THK  CHEAI'K-Sr  AND  NfOSI  PoWF.R- 

KUI,  BATH  HEATER  MADI'- 
■Snull  *\n,  10  heal  1  gallon  per  minuie  from 

60' to  no'   „    PkutttO,  -. 

(.orxe  <iie,  to  hcAl  2  gallons  iwr  minute  ftum 

io' 10  tlu*   ...    pRK  E  90/'- 

The  Heatrr  t<  (ironEly  made  nfcuppcr.  The 
small  site  «ill  pruvide  a  warm  Uaih  in  ao 
minuto,  ur  with  nishi  pre^turc  of  jrA«  in  um/er 
miHMtet — the  larxe  mic  in  ka}/  Iht  timf 
The  Healer  it  aimplidly  iltelf,  and  tlierr  is 
nothing  either  lo  wear,  or  10  (Tci  omi  of  i.rjcr. 

TWO  OOIaD  MEDALS 


<^wak:ji  11  AT  I  iir 

HEALTH  EXHIBITION 

For  DEANE  and  CC'S  EXHIBIT  of 

Fletcher's  Apparatus 


The  whole  of  Ft-KTi  kkm's 
Aibcslot  Fire*.  Raugc<>.  Wa»h. 
er>,  Hath  and  Water  Heaten, 
Funuiccs,  &c  .  &t  ,  can  ali>a)t 
be  »eca  in  action  in  DcASK  8c 
Co.'s  Show  RooiTik. 
AS  "THE  BEST  APPLICATION  OF  (;as  TO  HEAIINt;  ANO 
COOKING  IN  DWELI.IXG.S." 
All  Ordrri  Carriage  f*id  l»  neartit  Stalicn.    Oiitvunt  /or  Caih. 
COMPLLTt  ILLirsTRATEI)  I  ISTS  FRKK. 

DEANE  &  CO.  LONDON  BRIDGE. 


BROWNING'S  PLATYSCOPIC  LENS. 


Engraved  Real  Site. 

A  NEW  ACHROMATIC  COMBINATION, 

COMBINING  THE  DEFINITION   OK   A   MICROSCOPE  WITH  THE 
PORTABILITY  OF  A  POCKET  LENS. 
'■  If  you  carry  a  «mall  Plaiyscopic  Pocket  Len«  (which  every  obierver  of 
Nature  ought  lo  do)  "— Cnaht  Ai.lkn  in  Ktitr.vMgt 

The  Plaiyscopic  Len»  ii  invaluable  to  botanistt.  roiocralogim,  or  ento- 
mologists, as  it  focuses  about  three  limes  as  far  from  the  object  as  the 
Coddmgton  Lenses.    This  allows  opaque  objects  to  be  examined  easily. 

The  Plaiyjcopic  Lens  i»  made  of  four  degree*  of  p.>wer,  magiufyinK 
r-fvpectirely.  10.  1$,  »o.  and  ya  diams. ;  the  lowest  powar,  having  the  lar^^cbt 
field,  is  the  best  adapted  for  general  u-e. 
The  Lensei  are  set  iu  Ebonite  Cells,  and  mounted  in  Tonoise.hell  Frames. 
Price  of  the  Ptatyseoptc  Lens,  mounted  in  Tortoiseshell,  megni^ 
fying  either  10,  1$,  20,  or  30  diameters,  l&f.  dd,  each  fewer. 
Illustrated  description  sent  free. 

JOHir  BROWNINO.  68.  8TRAHD.  LOHDOJ,  W  C. 

NEGRETTI  &  ZAMBRA'S 

WEDDING  OR  BIRTHDAY  PRESENTS. 
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LADIES'  IVORY  OPERA  GLASS, 


Gill  Mounted,  with  Eti.;ravid  Monngtam.     Prim  from  a». 

GENTLEMEN'S    FIELD  GLASSES, 

With  Monoaraui  in  Pierced  Silver.     Price  from  Z 3  jr. 
Opera  Glas>es  mounted  in  .Aluminium,  Toriolseshell,  or  PearU 
Microscopes,  Ma^ic  Lanterns,  &c.,  of  every  description, 
tlluitrated  Price  Lists  (losted  free  to  all  parts  of  the  World. 

NEGRETTI  AND  ZAMBRA. 

SctiMTiPic  1n»t»iimknt  MAKaks  and  Oi'iicians  to  tub  Qurkn, 
HOLBORN  VIADUCT. 

Branches  : —  ,  n  . 

4S.  Cunihill ;  u».  Regent  Street ;  Pbotographtc  Sludio,  Crysial  PaUn 


Messi 


LETT  J :  u  s 

New  Zc.il.il.i 

THE  I 

By  LEWIS 
W  11.1.1 

• '  Thi>HL-  w ' 
Uiijgraphy. " — .'. 

DAILY 

By  hi-  V 

HUM  .\ 

of  •• 

THE  ' 

l.y  . 
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A  vcr>  \'alujMc  I.ftiwy  of  Work*  ta  Natural  Hutory,  Ho  any.  uf 
Ira  vc;,  and  Ktadrra  (ilije'ls  MailUnland  Bonn      iir  L'lulj  H.j.>'.s 
ttogic*  in  OcnenJ  l.itcruiutc.  tile  IV.jpcrt y  of  a  <  ■  :  t'      -i  >:r  i  .  1 

MESSRS.   T.    CHAPMAN     AND  SON 

lieg  10  iniiinate  lluat  ihcy  will  SELL  by  AUCTION,  •.liihin  tlicir 
Great  Ku.jni»,  No  i>,  liAiujvcr  Slrtct,  fedinburgh,  on  I  LKSDAV, 
K«bruary  in,  and  I  mu  fulloMinji  I'ay»,  ihe  above  vtry  Delect  u<d  valu- 
able LI  flRARV.  rn,l-i.<riii;:  K^xfr  Work*  on  Alpine  F  lowen,  Darwin's 
W<<tI(s.  I'r.  I, tor'-*  \V  urk-v,  IKiuLtr'i  \\'v>Tfcv^  lAiU<J'm\  Kuo^Ll'^fut^iia  of 
Pbii[>.  .V   -  ;  l'l>  rj  C.^r*"!"!-*    I  All^l^.^ll^■•l>.lv,  H.ira  i.l   N    r.fi  A  ti.  ■ 

rica,  IVirli-inl'i  Natural  Hisiury  of  Man,  LiiidUry'%  Puu»uloi;i,i  Ittiian* 
nka,  L»*c't  l''em»~|!riiiih  and  Exolic,  S<recl'»  WoHt*,  The  Botanical 
CaUnel.  M  orrii'i  Britiih  Bird«,  S^wcrby'i  Eacltsh  Itoiaoy.  The  Kkial 
Ckbinrl,  Horii<  uliural  Sorteiy  Transact  on*.  Hooker'*  and  Sremann't 
VoyWe*.  <>riffiih'>  Iioiit>  I'laiilaiiim  Atialicanim  Royle't  liulany  of 
the  HimaUyan  Mimntair.a,  Curtu^'a  Botanical  Magaiine,  Liiwards''! 
Botao.ral  KeyiMer.  Hr>ol,cr'«  JoMntal  of  Botany,  Paxicxi's  Magazine  of 
Botany,  and  uihtr  >.trial  I'ubliiationi.  The  Oeneral  Ijbrary  inrludei 
Scoli't  Works.  I'rition  and  ttraylty'c  Beauties  of  Englaitd  and  Wain, 
Swift'*  Works  Pr«w.'utt'>  WonLi.  Wcllinftnci's  Dmpalchc",  Outran)'* 
Legal  Lyri(;>.  Kay'^  I-:dinburgh  INMtniiU,  ^akopMn a Wo(k>,  Ruskin'f 
Stonet,  of  \'t:ii;*.e.  Xc 

Ai  .Jm;*  a  large  ntiii.  t«^r  of  I  be  'PubOcMiWt  of  tha 
l«ad,  Spalding,  aiiJ  other  CIttbi. 

DctaSh  in  Ca(ala(im,  trtlcfl  urill  hQbrwaitled  on  application. 


Ihe  scU.  I  l 


■(  M  nc  .iU  f.,.med  l.y  ibc  1.11.-  W 
t  J'r:t  fU.i  mgh  Hou*e,  KijUuini. 


11  \  \::  Tr;;KV.  I'-,j  . 


MR  J  C.  STEVENS  will  SELL  by  AUG- 

Tli.'N,  .11  b  >  <"n-ii  K;ot'in«,  ig,  Kifig  Sifeel,  Covent  Oardfn,  on 
FRI^>A^  ,  f  cK rij-n  r..  .11  li.ilfp.st  ij  o'tlotk  preci-elv.  without  the 
I«««t  te>cnr  il  .  .1  ».  Ill  I  1  <  I  ION  o(  MINI  k.Al  S  r„rmr<!  by 
Iiic  W  It  iiwi  It  I  >i  ,  ol  I'ctciboxjugb  Htiu>r,  (iilli,<m.  The 
(  M^;>  lion  con«>%i<  ol  the  \eiy  lir.ckt  and  imnt  f«Jcct  »pccimenK  of  all 
ihv.  r.irct  <tib<iancT>'  gold,  wtvcr,  and  plalii.um,  <l:c.  :  alv>a  nvoti  valu- 
able Ol  nrtnient  i  f  ui> tei>ritc*^«iilh  lualitien,  and  the  cabinets  in  which 
Ihcy  wen  lonlamed     Mr,  Tmy  no  eapcnw  in  fomiin({  thi* 

CoUcctiaa,  and  wa*  tealiBaalljr  «rc*ding  (ui  and  chancing  speamen* 
for  any  k«  tkw  bclMr. 

Os  v!cw  tha  Day  frier  fi«ii  two  til)  five  and  Mantng  «f  Sal««  aMi 
C'atalojuai  had. 

^^^^  Valttahia  Sdaniifie  Boaha. 

Mr.  J.  C.  STBVBNS  has  fweivetf  Inttnic- 

lion*  fram  the  EnrrctittMa  lo  SELL  by  AUCTION,  at  Ms  Grtat  Koom*, 

3S.  Ki-  i-  '-rrf.  I.  ri.veni  Garilrti  "ii  SATL'RDAV,  Fc(miar>-  7,  at  h-ilf- 
|>a«>  1.  p  U  it.r  vuUi..li:e  I.Ii:k  \K\  of  Sl  lKN  nm  WORKS 
of  tbc  late  VV  iLi.i.Mi  '1  f  kiiv,  K*>|.^  of  Pcterburuugh  H^ute,  Fulbam,  ciim- 
pnMi.g  Stamlard  Rook* onChcmKir^  Photof^rarhy,  Microscopy,  Min«. 
ra! i  k-v.  Beiany,  Hi  r:'c«tture,  ftc-^Trantactif  i»  of  Learned  >odeiies, 
in-  I'iij  ihr  Jniif  n,«!  anti  "I  rant.-Kticn^  of  tbt-  Muirnun  eutir.Tl  S-wiriy. 
|t.ijrii.l  ,  f  il,'    I  hi.i"j[rai'lii<:      1  ■  '■■  1  :    1  .<  i>u.iiiitI>  J  'iiriul  nt 

MKruHM^c  Sricnn,  Monthly  MiirinLupical  Juumal,  St<werby's  Hritisli 

ami  £iatK  Mianalbgy,  LavaHr**  PfayiwBPraKNBc,  Ac;,  naay  «r  ihtai 

•ahiUf  dally  hoawt,  at4  all  in  mccUmi  BSiify  nendMaw, 

Oit  iri^w  alicr  a  o'cladt  the  Day  lafar  and  Moraine  ^  Sak  nd 


SILVER   MEDAL  AWARDED 
To  JAMES  R.  GREGORY  for 

EDUCATIONAL  COLLECTIONS  OF  GEOLOGY  AND 

MINERALOGY 

By  lh«  loMmalioaal  Health  and  Education  Exhibition,  iSSf. 
Madab  «U0  Atnrdad  ia  iM«.        1^19.*^  <M3    Loadon,  Pari*, Sydaoy, 

and  lx>ndofi- 

.V/^.f.i/i/r  •— 

CEOI  Ki.K  AI.  AND  MINI  I:  AI  I  M  ;[CA1,  COLLECTIONS 
t'ur  Mu.<uifi^,  1  oUf^r*..  S.li  Kil^i,  l.c^tmc*.  Students,  &c 
CatalogMaaad  La>t«  on  application  10— 

JAMES   R.  GREGORY, 

tirOtO.l'.T  ANI.  MlMtaALCK.IST, 

88,  Charloite  Street,  Fixzaoy  Square,  W. 

Eaahliifcad  ilgl.  

FEBNS,  A  SEBCIALITY. 

The  largeii  and  oMMl  yroAMtty  ILLUSTRATBD  CATALOOUB 
a>  FERNS  ever  published,  rnntalninc  much  valuable  inf<>rination^  many 

Synonvins.  numerous  IVsrrii'fi  ri\  .-itn)  c">r'ion«  yet  simple  "  Hmlt  on 
rem  Cuhai«  " ;  lenmcouiire  of  our  IMMENSB  STOCK  of  FERNS, 

PSKMBSICa,  HH> 

ABRIBOtD  CATALOGUE  OF  OVER  lOOO  SPICIIS  AMD 
VAriETIES  POST  FREE. 


tvbkh  it  MkaUr  Ika  fauiwi  ia  tha  Warfd.  oali 
OyWWHOUSB  cultivMiMi,  te  OUTDOOR 


W.  &  J.  BIRKENHEAD, 

FERN  NURBBRY,  Sale,  MAHommi. 


W.  SWAN  SONNENSCfifilN  &  GO  'a 

LIST. 
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I  ELEMENTARY  TEXT  BOOKOF  ZOa 

LfX;Y.    By  Prof.  W.  CI.AL'S.    Ediieil  by  AI'AM  SEPGWICK. 
M.A.,  Pclww  and  Lecturer  of  Trinity  College,  Cambrtd,;e  ;  av>  vini 
by  F.  C.  HEATHCOTE.  aA.,  Trinity  College,  Cambridge.  With 
706  Noir  lUaMiBtiaaa.   Daay  two. 
Sktion  i..-G«oanl  Ptet  aad  Spadal  Plai^"|iMoaoa  W  iHaeta." 

Sbctwn      Spetaal  Part—"  Ualhuis  to  Man.*        \t»  afim  £v*. 


Thn 


F.  Jili.iii  (pri.  c  <ii,  I  .if 


2.  THE  CRUISE  OF  THE 

Years  ill  Piita^  niun,  Palyneuan.  an  1  sM:i 


'ALERT."  Four 

arcn-  Waters.     By  k  W 


COPPINOEK.  M.U.  (Staff  Surgton  on  board  H  M  S  AUrt).  With 
lat  fim  Skatckaa  and  Fb 


i6Ftill.piCB  FUiat 
F.  NoaTN,  R.N.  Daaqr  >vo. 


1  Fhoiea  fay  iha  Authcw  i 
Cloth  cjiltra.  ti. 


"  K«oM  CMild  ha  btticr  liiad  tfeaa  Dr.  Copptag*r  lo  pit  into  a  readable 
ihapa  the  mall  vt  hit  lovaitigatieoa  a  natimlM,  aad  hit  impreaiion*  of 
iiniMt  lecMqr  and  aavaca  own.  .  . .  Evary  pafe  atiatia  hb  natlud  and 
hi*  pnotaal  fiiadliarity.llc*--iS^iiAmA(r  KtvSw. 


3-  MB.  W.  F.  KIRBY  S  ELEMENTARY 

TEXT.B03K  OF  ENTOMOLOGY  »iU  be  ready  very  ilMrtly.  In 
mtSmm  Uo,  ninatniimi  with  Mmal  Iwndrad  Figum  of  firitoh  and 
KioticlBMcu. 

4.  DICTIONARY  OF  BRITISH  BIRDS. 

By  Cot.  MONTAGUE.    New  EAliani.  hy  E.  Newman.  F.L.S. 
Pcmy  8vo.    Cloth  '  jt.M. 
Thi*  issue  contains  precisely  the  sa-Bc  matter  as  that  in  the  edition  of 
iBM,  published  at  lu. 


BOTANY. 

1.  ELEMENTARY     TEXT  -  BOOK  OF 

BOTANY.  By  Prufs.  W.  PRANTI.  and  S.  H.  VINES,  D.Sc..  M  A,. 
Fellow  and  Lecturer  of  Ohrbl's  CoUefc,  ClamMdR.  FotMh  Edition 
[ttiil.  imm/lf ml.  tysWoidcuta.  DemySvo.  Qotli.  9*. 

2.  FLOWERS  AND  FLOWER X.ORB.  By 

Rev.  HII.DERIC  FRIEND,  F.L.S.    5..rW(««. i  CA^^/er)  F.dilun. 
Demy  Svo>.    Illtistraled.    i<it.  6*/. 
"A  fill!  --til 'v  of  a  vtfTv  f.iviiia  inK  subject.  ...  It  forms  a  perfect 
tre:iMiry  i.f  I  utI  'U>  .ii.il  i'iiT..,f  il.r  v«.>y  flower  "Ic-iming  '  .  .  .  Altocelher  the 
work  IS  an  iiiii>u(tant  and  cxiuus'.ive  one,  and  occupies  a  disliiKt  place  of  it* 
own.**'".7'raws. 

PHYSIOGRAPHY. 

I.  A  BIBLIOGRAPHY,  GUIDE,  ft  INDEX 

TO  CLIMATE     By  ALEX.  RAMS.W.  F.O  S.    DwnytwOb  l8(. 
"  An  inuBcaM  list  of  books  niMithed  during  the  pa m  tjag  eenuiric*,  note* 
gathered  from  scientific  jwriodicals  and  the  papers  contributed  to  teanMrd 

a.  THE  ROYAL  RELIEF  ATLASOF  ALL 

PARTS  OK  IHK  GI.DllF..    Hv  (..  I'HII  I.ir>  III.VAN.  K.(.  .S., 
F.S.S.   Cunsistijig  of  31  "Relief  "  (or  Embossed)  Maps,  with  dcscrip. 
'    -  -  '  •        *i  Ibip,  Eadi.Uap  i*  aeyiMMaly  taBoil  ia  eaid- 


the  Text 


aad  Cha  whole  handsonclr  boond  In  One  Vohinie,  half 

Peruangilt.    Royal  4lf>.    -m.  \Sr<onil  Etiiticnn&iu  rtaJy. 

"This  Atlas  measures  ab^ut  pa  Ac  u.i  lies  by  ten,  .md  is  so  botmd  as  to 
lie  ]>rrfFrtly  lUt  wherever  opened.  .  .  Ksrry  OBa  who  wishta  hia  chUdien 
to  uT  LkrMand  physical  KcoKraphy  should  bsty  the  *  Royal  RcliafAlla*.'  It 

Mil:  c  >n»e  ix\  .1  revcLiiion  to  tbeni." — TtOihtr. 

AGRfCULTURE. 

I.  ENSILAGE   AND    ITS  PROSPECTS 

IN  KNGI.ISH  AGRICU  LTURE.  Br  J.  B.  TIUmOLD  ROOERSn 

M.P.    St.<^>ui  f  Jitii>t».    Illustrated.    CrowB  gvo.    VlWSf  ClOlh.  It. 

1.  HANDBOOK  OF  AGRICULTURE.  By 

R.  EWI.NG     iimo     Limp  Cloth-  6rf. 

3.  HORTICULTURAL  BUILDINGS:  their 

Construction,  Honitiaf,  Inwior  FiNingi,  Re    By  F.  A.  FAWKE8 

123  Woodcuts.   Feap.  410.  Ctolh.   lor,  td. 

4.  RABBITS  FOR  EXHIBITION.  PLEA- 

SURE,  AND  MARKF.l .  By  R.  O.  LDWARDS,  assisted  by  scs«- 
Ml  oancM  Breeders,    e  Plates.    Crown  8vr.   **.  6a. 


W.  SWAN  S0NNEN8CHE1K  ft  CO., 
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UNIVERSITY  OF  LONDON. 

PRKLI.MINARV  >ClKNriKIC  (M.B.)  EXAMINATION. 

In^truriion  i«  civrn  in  .ill  ihe  SuH"''*  °f  'ti'  .iS^ve  Kxaminjiiinn  ai 
Oi  v'«i  ilo  iir.i  iliintijj  iIk  Winter  ami  Summtr  Sc^-oon*.  The  Clu»  i« 
0«jl  •  •  ■iif*iiir<!  10  Stuil  nil  of  Ihe  H<«t>itAl. 

^  l'^'  fu''*^"'  |»t!i'.uUn  apply  to  I  -c  I>kak,  (tuj^'t  Hospital,  Souibwark, 

CIT/  AND  GUILDS  OF  LONPON 
INSTITUTE  for  the  ADVANCEMENT  of 
TECHNICAL  EDUCATION. 

The  IV,,t  ,.f  I'RINLirAI.  of  ilic  FlNSHfRY  TK.C  HNICAL  COL- 
I.Vtil-'.  i*  rivW  \'A**^Vr.  Ihc  frcntlrman  App."*inird  »ill  be  required  to 
iaV.<?  ihi?  ('•rnrrti  M.iTa^rtncnl  of  ihc  t"ollci:e.  a-id  to  ati  u  Profe»«or  in  <<nt 
of  the  Srien*-e  l>ri».T-!menl«,  He  « ill  be  expected  lo  rlcvote  hi^  whole  lime 
lo  the  work,  .11. il  Will  rr'civen  .S.ilir\'  not  rxceeding  C^.m  a  year. — .AppUra- 
lion-*.  witK  co;tip*  .»f  l<*Iim  •^i.lI•.  l'>  b-  tielivcrc  1,  n  il  Liter  than  February 

It,   to  the  liiKiiiiiK  and   SumttAHv,  at  ilic  OlfKci  of  the  Institute, 

(jrc<>ham  CiilWi;r,  |»n<'<«i.  K  C. 

CITY  AND  GUILDS  OF  LONDON 
INSTITUTE. 

W.WTF.P.  at  .  lu-r.  an  .\>>;|SI  A.\T  in  the  I'hv'iral  Laboratory  of  the 
FINSIll  k^  I  I  t  HMI  ALCOLI  Kt.K.  S.>Ur>  2i;oa  year. 

Apiiluaii.tr.-.  to  m  xic  in  uriiirtj.  aiiilreMcd  to  ISof  Avuton,  Ci»ltaqi 
CoKcce,  I.oiiil.-n.  \.  C 


UNIVERSITY  COLLEGE,  LONDON. 

tl.KCrRO-TECHNOLOGV. 

A  Cn«r><  ■■(  Fifteen  Lec'urev  inirrxncr«ed  with  Practical  l>cfiiontlr«lionii. 
will  tie  (ti»c-i  t'V  IV  J  A.  KLSMINvi,  on  "  MoJem  Application  of  fclec- 
Irii'iiy  in  the  .\rt-  " 

Tne  I  ^.  rivr«  w.i:  he  nn  FRIIVWS  at  4 

lotivtui'tuTi-  Lecture  m  Febru.iry  6^    Fee.  ^£3  31. 

TM  FOl'RD  Kl  V.  M  A..  !f««eiar>-. 


ST.  THOMASS  HOSPITAL 
MEDICAL  SCHOOL, 

Ai  i;-.:Rr  k.mbankmknt.  London,  s  f.. 

TWOENTRAXCF  .H  IFN*  K  Sc  HOLAR.sHIIS  of  t 
rettiectitcly,  i  pen  to  all  F.rM- Year  Student*,  will  be  oiflTerrd  f>ir  < 
in  OCIdHKR  if?j. 

Siccial  CIav.>e-«  are  held  thnwghout  the  Year  fi^r  the  "  fkl'!  • 
SCIKNTIFK  ••  and  "  INI      M  F.I  i|  ATK  MR  -  E«..  . 
I'niTcnilv  of  London,         m»f  It  js'imni  al  ,tmy  titnr 

Enlho  may  be  made  to  Lecturei  or  to  Ho^tiiijl  I'l 
■  irangrnientt  are  nuide  for  SitulenK  emetine  in  then 
Ycart ;  aba  hit  l>ent.tl  Student*  and  for  (.hiaiified  I'- ■ 

PruiprctiiM''.       all  particu'.ar>  mav  be  fbtaiiK.!  ' 
lary.  Mr  (".ii'itr.r  KirstiK. 


WESTMINSTER  TECHN ! 

(In  conncv-tion  wilK  < 
PAUXCE  STREKT.  VICl-  ' 

TheEVKNINi:  CLASSES  wiTI  • 
Enfiaeerins  Mrauireinentt.  Totir.-  ■ 
Machinery. 

.Mw  CUite*       MalrkoUtio-i  a. 

FttU  Pra«pKlu»  •A 


LIVING  SPECIMENS  FOR  THE  M.TRr. 

GOLD  MEDALawardtd  at  the  FISHERIES  FXI  . 
THOM.\S  BOLTON,  57,  NEWHALL  STRI  I 
who  haa  laM  week  »ent  to  hit  uibscriber*  I'ul  f-  « 
and  dwription.    He  ha«  alio  »ent  ooi  Tmul  ••\  > 
Lopbupui  cr\'(tallinu<.  Sp,->npllla  fluri.aiil<  *! 
amphic-eim,  Stcnior  pol>mortihuv  C->r>'>l>i|>-.  (■ 
al»o  Hydra,  .Amisba,  Vorticella,  Crayft.h,  anil  ■> 
and  Martin'*)  lliolocical  IjWat.iry  «..ik 

Weekly  Announcementt  will  be  made  ■■\  •  : 
tupplyins. 

Specimen  Tube,  One  Si 

Twmtjr-tix  Tuttt  in  cfHrit  ef  S .  t  ,"  • 
«r  Tvtirt  T-.i  • 
Portfolio  of  Prtw'  . 


IICROSCCPIC  C 

Hi.i..l...;i.,-.,l,  l;,,. 
out  on  tn xt  .11 
R  m.!.  K..'.-.!  11 

MISS  MARK  S  I  ■ 

Prv.f.TYXl>Al  I  »  ' 

i'li:  :■  • 
MATH  KM  \1  I.  » 

.ST AM  . 


BOOK 


FOR  SALE.-A 

l>.iD>e  I,,  fret  Diai,  . 
Mr.   Hi-vton'*,  > 
r«ino»ed  priiir  to  M,4i 
to  T.  OoKl  &  ."s.  I 

SHELLS— A  Val 

*■  OAccr  in  the  Aiw!  . 
ioipMiaa  CM  Ih  vbiai ' 
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C  GrfSin  and  Co., 


Wion  of  ihc      1  ii 
th<  stiibilitv       -A  y-.. 
«  very  importaii-  1  1  n- 
t  t<chn?cn1  nomeiicM? 
Jiy  been  f(>r5ne<I  in  an  ^  i  1 

■v«i»>i>.Ufencif's  r\»<l  inaccuracies. 
•  f  a  called  by  ourselves  and 
,  Hdu'^rd  Reed  refers  to  the 
I,- ■  ■  i-i  i',  hs  giving  the  name 
^^'"^r^^r  ujjoti  iwi»  cur\'es  which  are  quite 

'  >nc  of  these  curves  indicates 

"  «         'if  ihc  inctntcntrc  with  draught 

~  ^  ■•'  ■  ■  iipri^-ht  i  and  the  other  is  that 

 us  itf  c«MrtCC»itive  normals  to  the 

,   -h  j.  'if  ioinos  inrlinct!  from  the 
'.>i  -~  arc  ciuircly  dift'eteiit  in  ch.i- 
.  •niK  f)oint  in  coounon— vii.  the 
___  '     :  )-;iion  corresponding  to  the 

I  'lie  curve  of  intersections  of 
I  '.riictcd.    The  latter  curve  is, 
•  of  the  curve  of  buoyancy.  Sir 

■  to  call  the  intersections  of  con- 
'1,0    ;;r\e  of  buoyancy  at  .ill  au^^les 

.       upright  "  pro-metaccnlres,"  and 
i«f  the  term  "metacentre "  to  Jnde* 

■  :    from  pnsitioiis  of  equilibrium. 
<'H-d  as  "  pro-metacentres  "  are  centres 

■1-  curve  of  booywicy.  They  are  but  of 
e  to  practical  naval  architects,  and  are 
-  -ejjardcd  by  tbeoi.    To  persons  who  may 
ux  estigations  in  wbidi  such  points  require 
vMih,  sui  h  n  term  as  " pro-mctacentre  "  may 
If  i:dsv.ird  Reetl  truly  says  that  the  points  in 
1;  not  'niet.i-ceiures,*  except  in  a  very 
(Misleading,  and  wholly  exceptional  sense." 
•  ,ii>l  enter  into  any  of  the  considerations  by 
10  stability  of  a  ship  is  judged  of  or  calculated  ; 
'  positions  are  not  determined,  nor  even  Icnown, 
uce. 

.y-  2  represents  the  section  of  .1  ship,  v.  i.  the 
■-  of  centres  of  buoyancy,  and  M  M3  the  curve  of 
!  sections  of  consecutive  normals  to  B  Bj,  or  the  evo- 
■'(  J!  B„  then  the  points  M,.  m.,,  and  yf-  will  be  the 
I  iro-metacentres  "  corresponding  to  those  angles  of  in- 
ti  nation  at  whidi  Mi  B„  M|8|,  and  M)  B«  are  respectively 
.  crticaL    M  is  the  point  corresponding  to  the  position  of 
c«.juilibrium  when  the  vessel  is  upnght,  and  is  the  mesa- 
centre  proper.  Such  points  as  Mn  Mf,  and  M,  have  some- 
time? been  miscalled  metacentres,  and  the  rtirvc  >f  >t ,  the 
r^etacentnc  evolute.   Sir  E.  J.  Reed  proposes  to  call 
<       ~4nts  "  pn^fDetacentrei,"  and  the  carve  u  Ha  the 

'  C  r.linucd  front  Pwa^ew 
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"  ctirve  of  pro-metacentres."  M„  Mi,  and  M,  are  centres 

of  (  wrs  atlire  of  !!,  at  the  points  B|,  Btt  and  Bti  and  the 
curve  M  M,  is  the  evolute  of  B  B*. 

Sir  Edward  reminds  ns  that  the  pmnts  where  the  Hoes 
M|  1^1,  yi.  Hj,  and  m  ,  n  ,  intersect  the  verticil  axis  of  equi- 
librium through  B,  have  sometimes,  in  this  country,  been 
called  ''dtiftinf  metacentres";  and  he  considers  that 

although  this  term  has  a  "mcn«:nre  of  justifirrition,  its 
use  is  not  very  desirable,  aiid  is,  mdeed,  likely,  unless 
great  care  is  taken,  to  introduce  misconceptions  into  the 
subject."  It  f5  true  that  the  term  "shifting  metacentre" 
u.is  suggested  for  application  tu  these  points,  even  by  SO 
eminent  an  authority  as  the  late  Prof.  Macquome 
Rankine  ;  but  it  has  failed  of  its  purpose,  and  passed  SO 
completely  into  oblivion  that  if  Sir  Edward  had  no(  re- 
ferred to  the  circumstance  few  of  his  readers  would  has  e 
remembered  it  There  is  little  probability  of  the  term 
"  shifting  metacentie*  now  coming  into  use. 

The  most  natural  mode  of  treating  these  points  is 
doubtless  to  class  tliero  all  in  the  category  of  "meta- 
centres,** without  any  qualifying  adjectJve  of  a  general 
character,  siirh  as  "  shiftini,'."  In  France  the  term  meta- 
centre includes  the  point  .M— which  we  regard  as  being 
the  metacentie  proper— and  Pro£  RaakiM's  shifting  meta- 
rentres.  (t  is  natiiial  to  t^fud  the  intersection  of  Mt  b, 


I  with  the  vertical  axis  of  equilibrium  as  the  metacentre  for 
the  particular  angle  of  inclination  to  which  M^.  relat  es. 
This  is  quite  consistent  with  notif^ticr's  original  definition 
of  the  metacentre,  vu.,  "  la  terme  que  la  hauteur  du  centre 
de  gravite  C,  ne  doit  pas  passer,  et  ne  doit  pas  meme 
attendre."  This  point  constitutes  the  limit  above  which 
the  centre  of  gravity  cannot  be  raised  without  causing 
the  ship  to  move  farther  away  from  the  upright,  whether 
the  angle  of  inclination  be  great  or  small.  It  is  convenient, 
and  need  not  be  ambiguous,  to  call  these  points  meta- 
centres  for  the  particular  angles  of  heel  to  which  they 
relate.  Thus  the  intersection  of  m,  b,  with  the  vertical 
axis  of  equilibrium  through  B  is  the  metacentre  at  loP  of 
inclination,  if  10'  be  the  angle  at  whidi  M|  B|  is  vertical  ; 
and  the  same  for  any  other  angle. 

These  points  are  really  of  importance  to  the  navat 
designer,  ,»s  the  distance  from  such  a  point  to  the  centre 
of  gravity  at  any  angle  of  inclination,  say  30*,  is  equal  to 
the  lengdi  of  the  riilp^s  righting  lever  divided  by  the  sine 
of  the  angle  of  inclination.  If  this  distance  be  zero  the 
righting  lever  vanishes,  and  there  will  b€  no  resistance  to 
further  inclination.  If  the  metacentre  at  30*  £U1  below 
the  centre  of  gravity  the  ship  will  tend  to  incline  still 
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Lifilici  .  I  i'  f  ci  I«  jImivc  the  cenwof  iruvity  Ac  will 
(•lid  tn  rtlilin  Irtxinls  ihc  uplDlht  piivliiin.  Sir  lUuxiU 
fUril  •dijmu  10  rjllin;:  ihctc  fMinit  nKUcfmrv^  uhcii 
the  jatfli'<  iiiclirutton  an-  Ur^t.  bcu^au:  Ui<y  tmHt 
h»VF  "  notbvni:  |i>cr»H^th  Imitin^  ilir  l«v<hi  »•>  uiiith 
Ihc  centre  •rfj.TAi  it;  « 1*  r4i»e*3  witKniit  ilt-ioiliin;;  tlie 
tt|itii(bi  iwaitMHi  i>f  H»p  -hill."  \V«  *!•>  n<?:  ?cc  iW  *it! 
kiicb  jirtij«tiy  ji  tinpticil  hy  •  .iU»fiji  itw  HK.i4imiTt  fm  a 
CBftiMi  ariclr  inLlnnLion  (Ik  inn-irc'itre  Mnnriinc  tn 
lh.i(  iti'  linntMiM,  u^ilt  li  jv  v^hat  ih«  frem-lt  TbcK  ii 
&11  diwbi  the  Fr<rv:h  hivHhmJ  it  1  n.iliirM  *it'l  u^uM 
(rfip  It  i«  Alto  iKic  Hhirlr  li.-i^  Xtixti  ^It^fieil  ti^  m*tO  >» 
Ibif  r'x^ntfj,  «Mit  i*  likeir  lo  bt«'<!i»r  jiitirr^l     M  H, 


IWrrm,  "f  lltr-l,  ihjil  the  nnriit'iu.l.iliiTV  niVt|ite<.t 

lhrou;f>i'MJt  lr.imc  (m  m.iit;  (xui  lu^  hccn  niith  a» 

10  k-jie  no  rontn  fur  flifitriiltic^  n(  MUf)irtT.initn  IM 
wlilV  Sti  1-ilB.iiit  Rccd  objwi*  l«  Ihc  rrrn- '« iirj<tur  m 
Ihi*  reT<»'i.  111   I'rui  K.mVtrvc'?  **^hl^l»llJ; 

meraccntw,"  U  tl'«f»  ra-»l  po>|tiM«  .1  .<il>.iiiL>:e  f.»c  cither 

1'here  »fe  other  imiMrr-  conncnril  viiih  tlie-  nitinui* 
cUlarc  !•(  tbiv  Ujntli  nf  ifience  uhirh  rT)i;;)il  itA\¥  Iwvu 
prn^ititiH  ili-ktiwiili  lt\  ibt  .ijibnr.  Like. fill  iii»t3incF,thr 
cvminvin  ayf  "f  i  h*-  H  f  i»  "1ji'>iIk>  .  'I  l*e  tUlHlity  of  .1  rl'i.ii  iih; 
tK>d>  :«il«;tniiiiicd  In  the  f<fn  ei  trhifh  t(Si'»i  it-  Aii^uUr 
ttvtutii  fniin  •)  jiu'kjLtiii  (iri'iinO.tinniTif  iniJ  ll^~  the  ■ifii,*«l>r 
UiU«ni  cinrr  itljii  li  •uih^xt  c««>|it-i.t]c.  W  li.il  !•  > -ttli  il  ilic 
curiY  t*(  M.il>ihr^  i>  » •  iiTi  c  **t  n  kii  h  tUv  .ilw  i<.b.i  iJi;n>xc 
aihflr^'if  inrhruimn  anil  iKe  miliiintet  ore  pT«>|M«tt<TnAl  < 
Ut  ihv  ti(;l»i]i>;  iiviiiicnt-v  fliiv  nuy  qiuic  (if<'|H-il\  he 
ulleit  .1  1UIV1- vt.iUhiv,  a«  il  pti<-^  1  >  iMiifjIvfir  ^laphic 
repre^niJtiivn  itf  ilir  t^tliHtocb-nu'iii*  tif  •IaIkIiIv  IImI  iIk* 
•:^h;iQv'  it»"iiictit  J. i*.r— nlliy  it  «hi)i  ji  .1  «'i\t.n  iii'/K'  of  iiv- 
thnntiiiu  I-  ln]i(<jtAlli  the  suikt  il  ><aImLii  .it  itui 

angle  .  uhiW-,  lit  ti  •III)  utnti^^cT  M>i-:a<i'  *tt  M'icutitk  luif 
gtt^e.the  vkorit  n:t]iiir)-il  it»iird«MC  mrhne  Iin  (luiti  iIh 
U|irii:)ii  (Mtititin  of  c<|uilitiiiuiii  ut  .nt^lt  m  tiuc^uin  i  • 
CAlleit  Ihc  i/ir  iw/.-.^/  in\{i/r  ai  itui  -ii^'e  Sulnlit) 
Cvi<4-  finly  .11  rositiitm  «if  e<|iiill'urium  :  intt  n  i«  nl>*iir<1 
%t»  ^pe.ik  4«f  (•>•:  t'lti*  of  >tAlHht>  .It  J  .iii^U*<if  Lit- 

chnAiMiii  IriHit  iMw  iif  tlm*fi  |Ni*i(ittn-.  A*  I*  frviiw^lly 
di*nv.  StuU  iiii-;.ikc*  r-tii  imly  )w  il>te  t<>  the  fimhttioT) 
whTrti  r\'*i*  1(1  itkin\  iiHiiiU  ljci«ecn  >utiiliit  .uvJ  rvjhilni; 
iik<iiii'>l  I'f"'  '»-J»-tt"i'  Kcvn>4-N  i'aIM  jiMHiHj.ni  |o 
ihr  |N«nT  .ir  lilt'  CKv-.^n^  of  ilic  U;.i>tli  A^vm  mikiu  tn 
Iftni  W  III  ihri  iiLiv  Inieth^r  .ltle  ttif-.iiiiti;t  ■Mp|ti*r<tl  t>» 
be  (-iimti vil  In  llir  umit^  "  dyiKMnn-.i!  «t.ilill;lv  ih'%i'(>>^Wi| 
durinj;  ii>rliiiiiHiwi,*'  m*  th»  nut  Wniwi  :  at  an*  i.«i-,  *tc 
f^iiivM  diMOtcr  iiVini  it  i<    Mr  IL  J.  Kreil  Ua*  *1tiiw 

KihmI  •ri^Ul'  l»%   (l))|llirtii  hmvt  ''■>'   •t:H--ttiHt  tit  IllilUkcil 

anO  tmiltc^iiiHr*  iritii-  tn  n.ii.il  tirthiic^.tiuc  \Vc  an 
uaU  «om  tliAl  he  tut  nix  dcill  hxiic  ih»r<ii;*lil>  uith  it. 

Hit  llilii.ud  fi)i4^  iiuiiieMMi«  tlluvtriititm^  rur\C( 
metiiccMtTL-i,  And  <'*r(e«  of  uaUliiy,  itir  \  .iu  mi-  lyi^ti-f 
^hi|it>  :  M'lli.it  ihr  elitfrlu|H«  tbttii  i<r  1  .ir-.itiiiii  in  l)it 
prufHirtinn*  tind  fiHtii,  .tnd  w  llie  lii.tilm^,  <if  i.iturn- 
lipct  'i>(  tewN.  nu»  1*  acudieiL  I  W-r  mn^^  ntt  «iic« 
fi<r  ItKUMl.iilr  jTiiii'ui  cLkl%  Lm  (rcethsmi  tumi-tht|k>, 
Anil  jrniiTiTrd  iTiiisen  of  our  u^aii  ind  >*lbrf  navirN  ;  und 
1m  |la^^er,;;c^  and  fJi*;*!  vtc.inirrs,  lite  J.«ier  tncl«Je 
CA^iple*  ahii  h  xliivw  the  rhanmw  of  the  uttduhi^  ihiit 
nun\  vr-%cl»  11/ the  ""cIl  di'-h."  tyi^e 

The  •^ib|ect  of  (on^Ltuiliul  •ulnlitv  t*  fullv  deok  Mith  ; 


iini)  ihi- eibect  iif  jilniiitii>£  WAtvi  into  4  w.iienii;ht  com- 
(ufiiiit'iit  i>  diki«i**d-  The  meihnd  of  drttrmmnid  'he 
hevht  «■(  the  IiNiuitudLnid  mct.icentrv  ik  r>|i|.-imeil :  jniJ 
jlwt  the  ntiMTiciii  required  tn  alict  the  iriin  id*  a  ;{ivtn  shi|» 
In  .%  Ii\cd  .iHt'iuni  I  he  <  hdii|;c«  iif  irnu  prtMl  itrd 
Viy  iititlin;:  «.ti;:Imi  ili'.t*  iw  t^kni);  wcifthlh  m-.t  trf  i  tlup 
are  iknU  dtirijl>e<l.  Tlie  trabiUtj  of  ,1  vt^iel  fitted 
Biih  wilct'.i^rht  <  <<iip.'.tiHte^i^uiii|  tuv  nK»*i!cr  jiilmii:ed 
tiitit  <ini'  'If  iiior*.  *4  li>  «.iiIliM«iii.  Mt  iiflicr«iM-,  tt.  in- 

iT'tvMe'l  «'.th  ^-n  nt  fuhir-^sol' detail.  Thi*fi»{Vinkn£di». 
i.nct  •  •>4iil.i>iiiu  jri  (Mosidefi^  :  1*1 1  \Vlt*n  a  <;>>Ad  c»im- 
IkiriiiM-iii  conifileieU  uHi  d  wnh  uain  :  ;)  «hcfi  a 
(hi*ed  C4iin|Mnmritt  it  p.iri.ilh  liiU-iS  Miih  njter:]H>d 
'V  xJiLMi  ,1  nmiiannHtit  ^oicun*  irtler  iii  ficc  cnin- 
luunicAliM^  with  thu  •en,  jnd  111  nhi.ti  the  uMtr 
tiMiivtiiiti*  the  Mnie  1»t»1  a*  ihc-  r.«r  nil  irwhiMtmL 
In  ite.tlin^  ivi\h 'hit  »^ilijtM  1  Sir  K  J.  Kced  4ulnu?.tiAllt 
*.ilt.^*  the  linu*  Ijiil  itoun  Mr.  K  lUntt*.  i>r  ;hr 
A.hn;(.ili>,  III  lull  ',  read  bef..rc  the  In^tilBik.ii  .4  Njijf 
Afi  hiK^t-  in  I  .tnd  iVi-.  Mr,  Hamet  hri<.  rm  ably 
and  lutiJh  ei(/uiibr>|  thi*  cft'«ct  u|>iii  ihc  itvtactnuii 
he.vhr  nhli.h  u  |m»jMiTd  In  byin^  .1  criKr.d  ciimtun- 
iiirivtitMi  •.hipoj^ntntlM-.e-i  .itid  ni|in;j  it  V.11S  » ifcf ; 
and  iltf  rfltct  jii'diiL^^I  Ik  th'.iv  I'llLuix  i:>Mii|%)rtinr9t% 
whuh  -lie  foiiurd  1«  ^.m-iiwlji.*!  biitVlic%l%    IV  ti  <.A* 

V'vi'          I»^th  raip*.  fur  I «itnpartiiKnt4  .if  i  inmu 

vK-i  .md  iirnft-mbiiiaw 

Sii  Ijln.itd  ilrv.itci  :i  chii^iT  |t»  the  OKiudcriciHU 
€rf  "i!)n«mii  .il  ^t^lnlitj,- j|,„|  fht  Mr^  ifc;ii  liAtc 

hern  put  f.^  ml  n  *inx'A»  -  n  hy  ihv  Uic  C.innn  Mmeky 
iin.lU  MM.  M.**  III.  IIertni,Ki,l<c.;iiid  l>i.hitdt  iManl 
He  .|ii  tti  .    Ill  imi<ti.-*lm;]   ,imiI  IM^v-ithai^  .mrrip- 

(|..iilfi  \|.  i;v«>im..d  tlfcr  ^lcllch  \a^>,*hMh  mHudu 
.1  wniiewUit  rviul  Irc.itmi-ni  t4  %hv  iitn^tiUiiK^^  ilvnimi- 
eo)  stahihiy.  \\ »  h.(i<  »lrc.idy  .»hjf.-ted  t..  dif  r-*  rf 
tl*  |ilit,i-c".Knsn«iat  -sdHl.tj.  IV  ;r«i.nf  vspiun* 
thai  wImi  »*  1  ilhil  thr  d>nii»|r.d  «nhilii*  .it  .t  ^mn 
inyJe  iif  hichti.ii.  iM  I-*  thr-  V'cl(il.iiic  In  Jii  imhwr^:  firce 
Ii\  liiTllli;:  »!«■  shi|i  fi..|>i  ilu-  H|ir>ch(  JfcMltHiu  id  c*|Ui. 
|i>iMniti  thnr.hili  ilut  nfiiflr.  TiKf  "uiful  rr.rk  i*  thr 
ilwuwi.  .il  '.fcU.hfy."  U.  iMinic  il  .ilHhtt  H  r.^K-iiiemlf 
I  nink-tn  .if     hd.u,    iV'Vi  l.^ird  d'niiit:  the  iii.liii<i.ii.  wt 

the  'Km.Imiii.mik  ih.Vt..  .kn^itlwr."  Kr^lrMnitHmfr 

i.Mi«-,iifil  u  .tk  Ml  miltninv:  a  ^hit»  ft.mi  i« 

•Mvlf  t-i  .inrtihil  *i;4tiw  ilK-  artum  (if  lti;himx  6in«»; 
lint  v-e  .  .uaiu.i  «.im1.  r-i  ki.d  irliy  m,cIi  n  ork  ^vtihl  k  ralW 
ilyiLtiiiii  •!  !>1,ilMhty  ,' 
TlTwurt;  diinc  m  iiu  Hfiin;;  -»  -hip  f«i«ti  unr  s^ffr  i>» 
aiviiliir  of  ..mi-i'.  tl«  ic-M.iii-  t  -M'  h  imfinjiMni 
iiii.h»|JKJ  l»V  Ihf  ili^Mi.ie  IhhKJvh  whirh  thr  re-i-(*a.r 
i*«SritMll»i-  TIlU  rf.iM4Hk-«-  u  I  .iitttilulni  tw  tV  weight 
•»f  lh»  dill*  ictin;*  I'-riiC  ilh  d<m itvt  ,ird<  lhTtNij;h  il^- rfiiltr 
of  ,ti«\iu.  ,iiu|  ,111  i-i|tM|  ,ind  <i|ipo«iie  fotie  ifinx  irni- 
..iU\  ii|tu.*id*  lUi  -i^h  lt*r  .riiiii'iif  tf"»it>  -I*  l^e  ill* 
ItLiird  w  jiri,  llicRfore  iltr  t'ltjil  work  perforaitd  tinted 
an  (mhiuiiim  i*  iIh-  «Hi;;hi  iifihe  •hip  iu»*i(il»d  In  ihr 
ti-HMat  UHrf«a«c  til  i|MiAn.-«  tiolueen  the  cmirc  «f  fTiiuj 
•d  thr  shi|»  and  the  •«fltrt-  .ii  gfa\tc>  of  thr  diijCaccd 
M^ier. 

Hii*  iteati^  t-nrttakiiv  an  .it«ifunite  chapter  qnii 
Annkr  Lait.iirY  ninbanical  intceniiur    TI*  ordawrr 
|«tol-Iihinlntetei.  i*hiih  n  a  nnore  rumitxinand  it»>'  \.ilfr- 
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able  instnunent,  is  not  referred  to ;  but  the  int^rator  which 
combinet  appliancet  for  computing  »eas»  tnoneBts,  ud 

rnomen'.s  nf  inertia  of  plane  r.irves  is  de^scrihed.  Thi^ 
instrument  has  lately  been  introduced  into  ship-drawini^ 
offices,  and  is  highly  appreciated  for  the  saving  of  time 
ancl  Irihi-i  ir  which  can  be  effcrtcd  by  it=i  nsc,  r\nd  f<ir  its 
comparauve  freedom  from  error.    Complicated  calcula- 
tions can  be  made  with  this  ingenious  picceof  mechanism 
bv  less  ln';hK  skilled  draughtsincii  than  arc  required  for 
performing;  ilic  or<linar)'  ariihuietical  calculations.  This 
is  a  very  important  matter  in  mercantile  shipyards,  where 
the  supply  of  scientifically-trained  draughtsmen  IS  not 
great.     In  referring  to  this  point  Sir  E.  J.  Reed  says 
(hat  "  in  most  private  shipbuilding  establishments  these 
lads  (drawtng'Office  apprentices)  are  now  required  to  pass 
an  examination  similar  to  that  which  candidates  ttndergo 
for  -ipprcnticeship  in  Her  Maic-t\  >  (iMi  k)  ar.ls,"  We  do  m  it 
understand  that  this  is  su   It  may  be  the  case  with  one 
or  two  6mis,  but  the  system  is  a  very  exceptional  one. 
Sir  v..  T  Kccd  k'^^'^      inat!u_'m,itir.d  investig.ation  of  the 
properties  of  the  intCj^rator,  and  explains  how  to  take 
off  the  readiniKs  for  areas,  moments,  and  moments  of 
inertia.     We  lunice   .m  omission   in  connection  with 
the  figures  given  for  the  various  constants  that  re- 
quire lo  be  applied  as  multipliers  to  these  readings,  for 
the  purpose  nf  rnn%-ertin?'  thrm  fnfn  actual  imlts  of  mea- 
surement   I  he  particul  11  ir  t  i:nenl  to  which  the  con- 
Slants  Apply  is  not  fiii:>    ^t  ued.    The  constant  for 
arc:i<.  given  as  15,  and  that  for  the  area  term  in  the 
expression  for  moment  of  inertia,  given  as  240,  relate  to 
instruments  formerly  s-ipplicd  by  M.  Amslcr,  which  had 
a  different  diameter  of  area  wheel  from  those  now  made- 
We  believe  that  the  circdmference  of  the  area  wheel  is 
now  2  )  inches ;  so  that  the  two  constants  which  depend 
upun  the  size  of  the  area  wheel  would,  in  that  case,  be 
ao  and  %io,  instead  of  t ;  and  >40l 

Ihf^  fin  d  .  haptrrs  of  the  treatise  deal  with  j-icncral 
questions  relating  to  the  rolling  of  ships  at  sea,  and  the 
efleet  of  wind-pKSSure  upon  stability  when  ships  ate  sail- 
ing among  wave  The  method  of  oVjt  i'nir by  experi- 
ment the  vertical  position  of  a  ship's  centre  of  gravity, 
and  the  precautions  which  have  to  be  adopted  in  order  to 

ensure  fairly  accurate  r»";nl;T,  nrc  described. 

The  few  omissions  and  Jct'ccis  wc  have  poiiucd  out  are 
bnt  of  minor  importance,  and  do  not  appreciably  affect 
the  general  value  of  this  very  important  treatise.    It  is 
n»t  only  the  largest  that  has  ever  appeared  in  this 
country, but  aUo  the  most  intelligible,  instructive,  and  com- 
plete exposition  of  the  principles  of  subility.   It  forms  a 
most  vatnable  addition  to  the  science  of  naval  architecture, 
and  one  th  '.;  lias  long  been  needed.    Till  now  we  have 
been  unable  to  refer  persons  desirous  of  studying  the 
various  problems  connected  with  the  stability  of  ships  to 
any  work  in  m!u(  b  tbcy  would  find  the  subject  treated  in 
a  dear  and  compicbeasive  manner.   Sir  £.  J.  Reed  has 
supplied  a  want  that  haa  long  existed.    We  strongly 
recommend  hi^  bonk  to  all  who  are  jntcrc^ted  in  the 
subject,  and  particularly  to  those  whose  connection  with 
ships  requires  them  to  know  upon  what  conditioas  sM* 
bility  depends,  and  how  it  is  affected  by  all  the  various 
circumstances  of  construction  and  loading  which  may 
arise.  Such  «  trauiie  should  be  eipecully  wdcome  to 
students. 


OUR  BOOK  SHELF 

in  the  Lena  Delta ;  a  Narrative  0/  the  Search  for  Lieut. - 
Commander  De  Long  and  his  CampatiiMtSf  /oUawtd  bjf 
an  A  e count  0/  the  Creely  Relief  Expedith»  and  a  Pro- 

pou-d  Metlt  >  i  'f  Reaching  the  North  Pole.  By  G.  W. 
Melville  ;  Edited  by  G.  Melville  Philips.  (London  : 
Longmans  and  Co.,  1895.) 

The  sad  story  of  the  y^ametk  Expedition  has  alieady 
been  very  f  dh  told  in  the  two  volumes  of  jonnials  left  by 

Capt.  De  I.nn^,'.    Still,  wc  do  not  olijeci  to  tlii?  more 
detailed  n.irrat;\c  of  chc  e.xpcnence.s  in  tlie  Lena  Delta 
of  those  who  managed  to  reach  it,  b\  the  (ine  most  quali- 
I  fied  to  speak  of  them.    It  was  bv  the  strenuous  exeriiuns 
of  Engineer  Melville  that  the  oodies  of  Capt.  Dc  Long 
and  his  companions  were  discovered,  and  that  the  few 
survivors  were  rescued.    CfMCCmli^  the  physical  and 
biological  conditions  of  the  gieat  swamp  Ibrmea  about  the 
mouths  cS  the  Lena,  Mr.  Mdville  does  not  tell  us  much 
more  than  wc  knew  already  ;  but  his  continual  jotini^S 
to  and  from  between  the  delta  and  such  towns  as 
Yakutsk  TiunKii, and  others  in  this  prut  of  Siberia  neces- 
sarily furiii>h  us  uith  many  details  oi  tmerest.    As  a 
s;oiy  of  remarkable  adventures  the  book  is  i  en.iinly 
interestmg.    .Mr.  .Melville  s  arctic  enthusiasm  was  not  in 
the  least  damped  by  the  Jeemnettt  misfortunes.  Not 
only  does  he  describe  in  the  present  volume  his  experi- 
ences as  a  member  of  the  Gteely  Relief  Exjfiedltion,  but 
he  means  evidently  to  attempt  to  reach  the  Pole,  if  for  no 
other  reason  but  that  it  **may  prevent  other  fools  from 
goiti;^'  there."    Mr.  Melville's  plan  takes  for  i;r,inte(l  th.it 
Fratu  Jw>cf  Land  reaches  to  85'  N.,  whu  h  is  p^bable 
enough  ;  and  he  would  therefore  propose  to  uuh^e  th  s  a^  i 
basis  of  operations;  aroundthcPoIenc  supposes  that  a  par- 
tial "  vacuum  "  exists,  and  that  partly  as  a  consequence  the 
ice-cap  there  is  immovable,  held  in  its  place  by  the  islands 
which  he  believes  surround  it.    As  to  getting  back  when 
the  I'ole  is  reached.  Mr.  Melville  believes  that  this  could 
easily  be  effected  either  by  Nova  Zembla  or  Spitzbergen. 
Of  course,  the  retreat  would  be  secured  by  the  establish- 
ment of  carefully-selected  depots.    "  Finally,  1  propose 
to  piove  this  theory  of  rearhinj^  the  North  I'l'lir  b\  L:<'ing 
(here  myii'tf."      F,\ery  one  w  ill  \\  .  -.\\  hnti  t  .od  ^.peed  ; 
and  there  can  lie  no  doulit  th.i;  the  be^t  arctic  authorities 
are  agreed  that  the  next  expedition  should  seriously  try 
the  Fianz  Josef  Land  route. 

Stanford's  Compendium  of  Geography  and  Travel — 
Europe.  By  F.  VV.  kudler,  F.G.S.,  and  G.  W. 
Chisbolm,  B.Sc  Edited  by  Sir  Andrew  C  Ramsay, 
LL.D.,  F.R.S.  With  Ethnological  Appendix  by  A.  H. 
Keane,  M.A,!.   (London  :  Stanford,  1885.) 

This  many-authored  and  much-edited  volume  is  the  last 
of  the  series  of  .Stanford's  well-known  "  Compendium,"  the 
firs;  \olunic  of  which  was  issued  some  six  years  ago. 
That  first  volume  dealt  with  Africa,  and  was  edited,  it 
may  be  remembered,  by  Mr,  Keith  Johnston,  who 
shortly  after  pid»r:i:ation  lost  his  life  attempting;  to  explore 
the  continent  w  Inch  he  had  iu  well  descnl.ied.  There  iiave 
been  subsequent  editions  of  that  Vdlume  edited  by  Mr. 
E.  G.  Ravenstein.  The  succeeduig  vuluuies  were  South 
America,  by  Mr  H  W  .  H.ites;  Australasia,  by  .Mr.  A.  R. 
Wallace  :  ."Xsi.i,  l)y  I'rof.  Keane  and  Sir  Rich.ard  Temple  ; 
and  .Nurili  .Xtneriea,  by  Drs.  Hayden  and  Sclwyn.  It  will 
thus  be  seen  that  Mr.  Stanford  has  been  fortunate  in  his 
choice  of  editors  for  the  several  volumes*  The  Com- 
pendium professes  to  be  based  on  Hellwald's  German 
work,  but  it  may  throughout  be  regarded  as  virtually 
original.  The  various  cdiior>  have  [jut  so  much  of  their 
own  into  their  several  volumes,  and  given  to  the  whole 
an  orientation  so  csbcniially  English,  that  it  would  be 
diflicultto tell  which  is  Hellwaldand  which  the  "editors.** 
In  the  present  volume  die  editors  and  authors  (or  one 
of  theni,  for  the  titlo-pflgo  is  awkward)  have  wisely 
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rera:ncd  what  Hdlwald  sajrs  cooccreiiig  the  English 

Itie  tolame  is  quite  equal  to  the  beat  df  its 
predev-«sson.  The  physical  geogrvphy  of  Eorope  occa- 
pies  quite  oDchal^  aod  whSe  necessarily  of  the  nature 
of  a  summaiy,  seems  to  us  carefully  and  accurateiy 
writtet*.  The  second  patt  of  the  volume  is  de\  oied 
to  whnt  is  kno»Ti  as  "political"  geography,  while  Mr. 
Chisholm  has  collected  into  an  appendix  a  ver\-  useful 
senes  of  statistical  tables.  .\s  usual  we  have  Prof 
Keane  s  v;il uable  cthnol.>^:cal  appendix,  occupying  bome 
ihir.y  p/ifCcs-  Though  tluropc  is  the  best-known  of 
the  CODt.ncats,  its  cthn'3li:>gy  is  more  difficult  to  deal  with 
than  dial  of  any  other  pan  of  the  world.  "  Races  "  and  lan- 
guages have  beoocne  so  mised  op  and  intetchaogcd,  that 
It  is  a  nutter  of  great  diSctdty  to  distioguish  oetWeen 
the  vanojs  elements.  Mr.  Keanc  has  some  d  tri  pro 
blems  to  face,  but  probably  no  one  is  more  coiiipetcr.:  10 
solve  th  :vi  f  i  -  >t  •  .  ns  on  "  pure  races  "  and  "  mixed 
langiiages  axe  of  special  interest  ;  he  rightU  concludes 
that  in  Europe  »t  ha\-e  neither  the  one  nor  the  other, 
Ivor  probably  will  they  be  found  m  any  part  of  the 
trorkL  These  ethnological  appendices  are  quite  worthy 
of  beii^  collected  and  extended  and  pabhsbed  separatel'y 
a*  a  oscfttl  manual  of  ethnology.  The  maps  in  the  present 
volume  are  many,  and  of  mudi  scientific  value.  This 
Compendium*  as  a  whole  nuy  be  accepted  as  a  reaDy 
HascirQcthy  and  managcabb  geograpUcal  icfeveoce-book. 

Xim  y<<irs  in  Xif'on  :  Sietihef  of  Jap<inese  Life  and 
Man'ifrs  By  Henr>-  Faulds,  UF.l'.S.  {London; 
Alexander  Gardner,  iSS^j.^ 

The  author  (A  this  b<»otifui  and  entenaining  volume  is  a 
missionary  doctor  who,  in  die  ctMrse  of  his  nine  years' 
residence  in  japan,  has,  as  he  tells  a%  mixed  with  every 
class  m  the  country  except  the  very  highest.  He  ha?  ri sited 

most  oi  the  usual  s.ghts,  such  as  Fi:i  .  N';kk  the 
inlar.d  sea.  but  otherwise  his  profes^i  i  i-  i.:  c>  Lipjx.  it  :> > 
have  kept  him  ver>- close  to  Tokio.  I  o  iy..ikc  i;i>  fi>r -h:^  ii<r 
has  seen  the  lower  and  middle  classes  of  japan  as  few  uiher 
Karopeans  have  had  the  opportunit)  of  seeing  them,  and 
after  all  he  is  able  to  say  that  the  land  is  not  ail  barren. 
Me  stands  up  bravel}  against  the  redoubtable  Miss  Bird 
for  the  much-maligned  moraliqr  of  the  JapaacM  people. 
He  thinks  that  brilliant  lady's  dictum  that  the  nadoo  is 
■i  jnk  in  immorality  extremely  harsh  and  erroneous.  The 
rc-ccn;  intellectual  pri^gress  of  the  Japanese  is,  he  beheves. 
very  stnkir.jj.  thoii^'h  not  as  yet  so  general  as  man\ 
have  supposed  ;  their  political  progress  is  unprecedented, 
but  he  thinks  that  on  the  whole  the  moral  ekvationof  the 
iriASi  of  the  people  within  the  last  decade  ha?  been  still 
iTiore  striking  and  notewonhv.    A  considet.iblt  portion  of 


the  volume  is  made  up  of  brtgbt,  hveiy  sketches  of 
In-  the  way  in  Tokio,  and  along  the  roads  in  the  interior. 
These  are  very  well  done,  but  they  mwfat  almost  be  equally 

wen  done  by  an  ord;nary  tourist  with  some  literary  gifts 
and  graces.  It  :s  m  -.he  !jst  half  of  the  vulumethat  we  come 
or,  the  real  student  and  acute  obsener  of  Japan.  It  is 
only  an  old  re^i:<i<rnt,  fanuhanty  wuh  the  cver)da\ 

sight*  and  soj  -  d«  >t  fund  h;m  hud  never  blunted  his 
original  sense  of  their  picturesqucness  and  strangeness, 
that  cooM  haN  e  wniien  the  chapters  on  the  Japanese  philo- 
sophy of  flowers,  japaocflt  an  m  relation  to  nature, 
and  bow  the  Japanese  amuse  themsdvcs.  la  connec- 
tion with  the  universal  spread  of  cducadon  throughout 
Kipan  ;he  author  can  only  recall  one  or  two  clear 
ir-iar.ces  in  hi*  expenence  of  Japanese  people  being 
u:  ible  to  read  or  write  ,  he  makes  an  obsenation  which 
i»c  do  H  't  remember  to  have  *een  or  hfard  before,  wt. 
\\\.\\  the  c^iuse  is  Buddhism-  The  c'd  •  ■  :'  wY.v.  he  i  .ills 
the  new  and  gemal  enthusiasm  01  humanuy.  which  came 
from  Ind  a,  taught  everywhere  the  unity  and  brotherhood 
of  man^  and  so  'hietatuic  could  no  longer  be  maintained 
as  the  pecoliar  poewmiaa  of  any  caste  of  mere  priests  or 


princes.    *'  My  Garden  and  its  Guests    is  a  deligbtf'-l 
chapter  of  popular  natural  history  .    In  an  introdnctory 
chapter,  in  which  be  suneys  the  canvas  on  whidi  \Kt  U 
abntt  to  draw  his  sketched  he  has  a  few  words  to  any  on 
the  ethiu>]ogy  of  the  Japanese:.   He  says  that  the  Ajbosl 
"in  spite  of  a  great  deal  of  crude  writing  oa  the  subirct  " 
'to  which,  it  should  be  stated,  Mr.  Faulds  has  added  h:s 
niite,  t:i(i...;n  i.n;  \v.  th;-  bv>'>k',  cannot  show  any  claim  to 
ixr  coii-itiurcd  the  ab»jrtj;iac-s  :  the>-  are  not  nec€i>sar^lv 
olJtr  n  thtir  occupancy  thar,  tht  Japanese  thcmselvt^i. 
This  heterodox  statement  is  throwTi  off  with  a  n.'w.  A<i..i«< 
air,  as  of  one  making  a  common  matter-of-fact  observa- 
tion ;  but  it  would  be  interesting  to  know  the  authors 
^unds  for  it  The  sheU'bcaps  (to  take  only  «  siagk 
mstance)  which  have  been  kmA  near  TdUo^  and  eva 
fiirther  sotith,  and  whidi  lesemMe  in  every  res^tect  beapa 

formed,  n:  \:\  s'ri>;r>-  v>f  f-:.nr.i;:.  r,,  outside  Aino  »il- 
ijj;es  111  \  c-'v',  I'.Ti:.  a  ^ir^'ii^'  ;i,'.,'ijn^.cr.i  the  other  war  ;  we 
■"■(.■re  uiilIc:  i;ic  impressior;.  .^--o.  th.i;  h:--..ir~  ■■  :  of 
the  ejusience  of  Ainos  on  the  spot  on  winch  ut*  l>«.»kan 
built  himself  the  fort  which  afterward  j  grew  into  Ycdo 
in  the  fifteenth  century.  But  it  seems  waste  «>f  time  to 
refer  to  such  matters  in  the  case  of  a  man  who  ha>  tlie 
hardihood  to  oooiess  that  be  does  not  know  exactly  w  hat 
a  Mongol  is,  and  that  he  thinks  it  only  deepens  our  ignor- 
ance immensely  to  call  another  race  Mongoloid.  To 
make  up  for  this,  however,  and  by  way  of  washing  hii 
ha.id>  I  le.ir  of  the  matter,  he  gives  all  the  original  theorso 
by  whicli  science,  aided  in  tradnion.  arconnts  for  the 
original  migration  of  the  'y\\>.:^T.r^t  jk'  ;jle  .V?  there  are 
six  points  the  compass  i^ienith  and  nadir  bciQ£  addeii 
in  Br-castem  cosmography,  so  there  me  theories  ot 
mutation  from  each  one  of  these  sis  points (1;  the  sod 
(Boddbist  view) :  f3>  America ;  { j}  China,  or  Accadia  : 
(4)  Aftica,  or  the  Malay  Peninsula,  or  the  Sotithem  Isles 
of  the  Pacihc  :  ( ■;)  Saghalm,  or  Kamtsdiatka :  {*»\  the 
ccle-tial  re^' ot  the  Sur.  ;  .-.h  which  comprchensixe 
Ml.  Kj.ulds  i-ikes  leave  of  ethnologv  Fwr  the 
rest,  the  book  is  as  charming  in  all  externals  as  m  ii» 
contents.  It  should  take  its  place  tn  the  front  rank 
among  popular  books  on  Japan  ;  indeed,  since  Mttford  > 
"  Tales  of  Old  Japan,"  we  cannot  recall  a  more  uucrest- 
ing  volume  on  the  country,  or  one  whit&  should  be 
rNid  in  En^tand. 


LETTERS  TO  THE  EP/TO/^ 

{  Tit  EJtii-rJi  fi  «.•.'  h.-.j  \im:i'.J  retpcmiKt ftr  .•  'Mttcns  rxf^ti.t^ 
his  .'.-mip^  nJenli.    A'nJkrr         ke  mmdrriakr  :e  r.imrn^ 
ar       i^res^nJ  U/UJl  tkt  zi-nSrrs  .-J,  rtwteJ  mi^ntn^riftJ . 

\JTu  EJit4^  urgently  rtqmttti  .  -•rresprndtnit  U  ittf  lifir  lauri 
»t  tfutr:  as  f-ifuMe.  T^i  f-rfsiurt  fm  ktJ  J/J.v  t*  fr9»l 
Usi  it  it  imfottHU  Hhtrmite  t*  imsmrttAt  t^ftmramit  nmm 
iftmmmmimHmt  fiaiifafiy iollrwirfiiy —rf  — rf/ftrtir.l 

Krakatoa 

By  the  return  frc^ci  the  Carohne  lUasii-v.  on  th*  uvst  ,  iC 
the  Jennit  H'^Uir,  I  am  clubli^J  to  vuppljr  a  fc»  a.Kl;lu>c:rl 
details  aV-'Ut  the  we^twird  jr-^tryi  of  the  c^ua'  -m-iVe 
stream  frora  Krakatiia  m  Scj-teir.ber  1SS3  In  Nai  vrl  <.>c»\.<~ 
bcr  Z  (p.  537',  li  niy  extract  fiom  V;.«.*  Catbcart  -  >->-.:rM]  Je- 
>cnhiJi(j  the  o'.'Tcuf itiL-n  01  the  sun  at  Ku-'^e,  or  Stii-r>g  »  I>laii«i. 
on  .•>c:itcn)l>er  7,  1SS3.     Thr  Ker  F'ca«  and  wile  came  a» 

pi'.scnger.  hy  the  Jtti<--f  H'a.Kfr  1  :  ■).  y.Hc  th-it,  while  tbc>- 
wcte  diess-.nj;  their  chil  lren  on  the  ittiimii^  of  Sepierofei  7, 
the  natives  tjme  anxioL-^Iy  a.«-».irg  what  wa>  the  ma'tct  w.:h  '.he 
iim.  w  hich  tO'^  over  the  rooontxia*  wilh  a  •arar.^e  i*pe\:t  1 1 
wai  cloudless,  but  pale.  s-J  xi  to  tw  ftared  ii  fteeljr.  hs  cultiur 
Dr.  Pease  called  a  »ivkty  greetWih-Woe.  as  if  pla^we-rfritkcn 
Mrx.  Pease  s  jc-tiraal  dc-v:nbed  it  %s  '*  ot  •  biTtl'*  exg-bluc. 
softened  as  thi»  cqIout  w-outd  be  t')  1  iKtn  g*{ue."  ArnunJ  thr 
»nn  the  *ky  was  of  *  <i!ven  gray.  M  the  aItno<le  of  45"  the  ma 
a|jpMKd  of  iu  UBui  bn^bOtOft  but  icHUBed  lU  paikl  frccn 
acpect  a»  ii  dedined  in  thewea. 
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On  the  8th  the  sun  .^[ipeareii  as  wswa].  They  not  notice 
tbe  red  glares  until  <oroc  vVxy,  ilicr. 

Strong's  I&lond  is  in  lat  5'  20  N..  t  .n^'.  i6j'  10'  E.  Their 
7th  is  our  6th,  one  day  later  than  the  trcmeadoos  diq)la]r  of 
oolours  in  the  Honolulu  skit-s  on  .S(  ;rtcinl>cr  5. 

Dr.  Pease  reports  •  consKler;iliIc  ilnft  of  pumicc-stonc  lnn<tcil 
for  several  months  past  upon  the  %hore  of  Kusaie.  Many 
pieces  are  from  twelve  to  sixteen  inclics  thick,  and  loaded 
witb  bamaclet.  I  have  now  before  me  a  piece  of  pumice 
McaeOted  by  Or.  Pease,  with  small  barnacles  attached.  Dr. 
Foue  alfo  reports  many  large  trees  landed  there  of  laic  They 
«K  np  to  five  feet  in  diameter,  with  huge  buttressin)|;iooiS»  much 
pttiaice  jammed  in  the  roots,  their  woo<l  as  light  as  cork.  This 
tftdtt  of  tree  is  unknown  in  Micronesia.  Are  lhe!;e  corky 
trees,  as  well  as  the  pumice,  part  of  (he  wreckage  of  Kraklttoa? 
Dr.  Pea-ie  states  that  this  year,  as  happened  once  beforCt  the 
prevailing  westerly  current  has  been  ezca«tged  for  one  ittiuiiDe 
easterly.  Drift-logs  of  redwood  from  CftliAimh  frcqncilUj  taiM 
on  Kusaie,  as  they  An  here. 

On  tke  pui^ge  hither  between  Kus;kie  and  Jaluit  Dr.  Pease 
nw  large  tracts  of  floating  pumice  in  a  comminuted  state.  The 
Rev.  K.  T.  Doane  of  Ponap  (lat.  6'  47'  N.,  long.  158*  3o'  E.) 
writes  me  that  IttOe  quantities  of  pumice  are  floBtiog  aiouDd  that 
id«wl.  Ciqrt.  HollKDd,  of  the  7<w<»/>  iVttkir,  lUtctthat  all  the 
WkX  between  Jeluit  and  Ruk  or  Honileat  lome  1500  miles,  he 
cacoMtMNd  vMt  tracts  of  ^ lonioe.  Msojr  pieces  were  as  targe 
ni  hats.  He  met  five  or  nx  large  trees  in  the  same  r^^os. 
Oat  with  lis  branehes  was  aistalicil  for  a  boat.  This  assoda- 
tkm  of  floating  trees  wftb  poatioe  seems  very  suggeitive  of 
Krafcatoa,  nii>ecially  as  ail  ant  heea  long  floating  in  the  aea. 

I  send  herewith  a  small  sbb  of  the  pumice  from  9tron|fs 
Island,  howling  that  you  will  faav«  II  compared  with  hnown 
KrakatoA  cjecta. 

Dvrh^  the  post  monih  of  December  the  sky-slows  have 
doubled  in  brigntness.  A  like  augmentation  of  bnlTiancy  took 
place  at  the  same  period  in  iS8j,  as  reported  by  me  in  your 
columns.  Petmit  the  SUgge!>tion  that  the  winter  colfl  enlarges 
the  concretions  of  ice  armind  the  dusi-nuclci  in  the  upper  atmo- 
sphere, thereby  multiplying  their  reflecting  power.  I  see  no 
rca'^'>n  lo  t)elieve  thai  any  ad<liti(in  has  been  made  to  the 
orijjin.al  diffusion  of  dust  from  Krakato.i.  The  wiiiti>ti  fiiona 
which  first  appc.irc" I  around  the  sun  in  September,  168  j,  ha;,  ivUva)* 
and  cuniinuou'ily  been  conspicuous  since  that  timt-.  It  is  one 
and  (he  same  continuous  phcnoiucnun  which  licgan  here  with 
that  tremeadons  dust-dona  ol  S^iemher  5. 18S3. 

S.  E.  Bt&uor 

Hawaiian  Government  Saivey,  Honolnln,  De&  39, 1884 


Recent  Bartbquakea 

Ex  rdation  potrible,  auUnon  jirobable,  avee  les  treablemenu 
de  tern  d'Esnaipie  }*ai  k  vons  signaler  lea  secousses  snivaales 
ohservte  en  Suisse 

25  d^^embre.  1884— 7.emeti>  Engadioe.seooostesiSh.  17' S., 

et  lih,  S..  heure  tic  Berne. 

{9k.  17*  henrc  dc  Ilcrnc  correspond  i  7h.  32'  heure  de  Madrid. 
La  premiire  de  ces  secousses  a  done  eu  lieu  20m.  avant  la 
grandc  secoosse  de  Grenade  du  2$  dec.  a  8h.  52'  suir  ) 

I  janvicr,  18S5 — ah.  matin,  l<^erc  secousse,  si^naUe  a  Lau- 
sanne jwr  un  seul  observatcur. 

21  janvier,  1885 — Enlrcoh.  et  ih.  matm,  secoussea  Eoncnda, 
canton  de  Glarus. 

Dans  Ics  Alpes  fran<;aises. 

ie  5  Janvier,  1885,  i  jh.  m,nlin  k  CUaniV'ry  (Sav  .ic). 


A^reer, 
tingu«. 
Moigcs,  a4janivier 


^  5h.  $0'  matin  i  Embrun  lli.iate&  Alpes) 
V  rexpm  "  " 


•xpRSsioo  do  mes  sentiments  tres  dis- 
F.  A.  For EL 


On  Thonday  evening  last,  at  a  limewhidi  is  variously  stated 
from  8.30  p.m.  (o  shortly  before  9.  a  rumbling  noise,  accom- 
panied by  a  sensible  trembling  of  the  earth,  and  in  some 
mstanecB  by  a  slight  "rocking"  of  cottages,  was  heard  and  felt 


•  *e*ef«i!  parishes  in  this  neighbourhood.  1  have  already  had 
tndepemlcnt  testimony  of  it  ftn-n  W  c<t  Buckland,  Praillorti, 
Nymhead,  and  Langfonl,  in  a  line  fioni  north-west  to  soiith  ca^l 
across  the  upper  part  of  the  Vale  of  Taunton.  .Suniu  oh^ti^era 
&tate  that  the  noise  and  motion  seemed  to  come  from  the  north- 
There  esB  be  hot  tittle  doabt  but  that  this  was  aaligbt 


shock  of  An  earthquake.  It  would  be  interesting  to  knuw 
whether  anything  of  the  aawc  kind  bad  been  observed  elsewhere 
at  the  same  lime.  W.  A.  Samforo 

NTnahead  Couit»  Welltngton,  Someiaet,  Jaanary  14< 

The  Leaden  Earthquake 

The  earthquake  alleged  to  have  taken  place  near  Colchester  on 
Sunday  night.Jan.  18,  and  mentioned  in  the  "  Notes"  of  Natdre 
last  week,  on  the  .iu(hority  of  the  S/anJani  newspaper,  turns 
out  on  inquiry  to  hive  been  reported  on  very  doubtful  authority. 
The  place  rcferre  i  to  as  "  Leden "  is  evidently  meant  for 
Lexden,  which  is  really  a  suburb  of  Colchester.  Immediately 
after  seeing  the  new-paper  paragraph  I  communicated  with  some 
of  the  residents,  asking  them  to  obtain  particulars  forme,  as  tbe 
occurrence  of  another  Andt  so  near  the  district  which  was 
skaken  in  .\pril  of  last  year,  would  have  been  of  considerable 
interest  in  connectiOB  wttb  the  report  up^n  this  last  earthqnsike, 
which  I  am  about  to  pRsent  to  tm  Eisex  Fichl  Ctnb.  It  seems, 
however,  occordine  to  the  icsalli  of  these  inq«lM%  eonfirmed 
by  a  paiagcajih  in  the  CMrAetAr  Gmtti  et  jHtniiy  si,  that  the 
shock  was  said  to  have  ben  (Ut  tgr  obo  penon  mf,  the  post* 
man,  und  nobody  die  In  the  place  beatd  or  (dt  anything,  nor 
was  any  crockery  dwken  oT  any  vilxatioo .experienced  in 'any 
other  house.  One  gentleanan,  who  WIS  ont  of  doors  at  the  time 
mentioned  (midnight),  states  lhathe  heant  a  peil  of  thunder, 
but  felt  no  shock,  and  hesnggeita  thattUs  night  have  awakened 
the  postman,  upon  whose  authority  the  aewsjiaper  paragraph 
appears  to  have  been  founded. 

The  statement  that  the  shock  was  felt  at  Aldcburgh  rests  dso 
on  the  authority  of  one  |)erson  only,  and  it  shows  with  what 
camion  such  statements  should  be  received  in  the  absence  of 
instrumental  records.  R»  MlLDOlA 

21,  John  Street,  Bedford  Row,  January  24 

Barrenness  of  the  Pampas 

Mr.  Edwin  Clark  overlooks,  I  ihmk,  an  import.int  f.ic'nr 
in  the  present  treeless  condition  of  the  Pampas  (of  the  Lri  I'luta, 
so  far  as  my  own  knowledge  extends  otdv),  and  of  the  ditiiculty 
of  establishing  trees  on  those  plains.  North  of  Monte  Video, 
for  some  hundreds  of  miles,  the  Icaf-ealing  ant  is  omnipresent. 
I  have  seen  streams  of  them  nmning  along  the  beaten  piths  to 
their  nests,  each  ant  carrying  the  yellow  pet.i]s  of  some  plant 
similar  to  the  buttercup.  When  I  fir^t  noticed,  from  my  hurse, 
this  procession  of  golden  leaves,  I  w.as  greatly  astonished. 
Familiarity,  however,  soon  dispelled  this.  The  opima  sfotia 
was  being  carried  to  their  nesis  .-md  taken  unrler  ground,  no 
doubt  as  a  provision  for  the  winter.  The  .mts  were  about  a 
quarter  of  .in  inch  in  length,  and  of  a  tieautiful  steel-blue  colour. 
Those  I  picked  up  far  examination  demonstrated  their  |K)wers 
by  shearing  off  the  hanl  cuticle  of  niy  thumb  or  fore-finger  with 
their  m.indiblcs.  Subsequently,  I  made  the  acquaintanrc  of  a 
gentleman,  wdi  known  in  (he  Uan  li  Oriental,  the  owner  of  (he 
"  E>tancia  Sbctcnden."  He  sb  w,.  I  tue  a  splendid  grove  of 
about  two  acres  of  Eucalypti  of  &evcial  species — the  "  blue  " 
and  "  reil "  gum  chiefly.  These  he  lukd  rearc<l  from  seed,  their 
enemies  being  these  ants.  4s  soon  as  the  first  leaves  of  his 
cherished  plants  appeared,  the  anis  cut  thrn<  nfi.  1  le  then  got 
a  drum  of  gas-tar  sent  up  from  town,  and  made  a  circle  round 
each  plant.  The  ants  objected  to  this,  and  all  the  trees  made 
a  Start.  For  three  years  in  succession  he  carefully  painted  the 
Stems  with  tar,  and  eventually  they  got  so  far  away  as  to  be  able 
to  supply  the  wants  of  their  foes  .ind  still  flourish.  When  I  saw 
these  trees  they  bore  finer  foliage  ihtui  I  ever  met  with  in  the 
Australian  bo&h  daring  four  yeant'  experience.  They  were  then 
eight  yean  old.  Manv  were  forty  feet  high,  and  tbiityw  inches 
raond  at  some  three  foet  fion  the  earth. 

I  think  Dooe  of  the  anlnatt  aeuicaed  by  Mr.  Clarke,  ta- 
tainly  mtt  *ny  tf  tkt  ndtmtr  in  hia  list»  would  be  likely  to 
touch  gum  trees,  and  tihe  repqmaiiee  lo  them  of  sheep,  oxen, 
ami  horses  in  Australia  is  well  Known. 

Maize  grows  freely  in  the  Banda,  bnt  it  gpowa  too  fait  for 
these  ants  to  destroy  it.  The  attacln  of  those  fnm  nests  within 
marching  distance  are  powerless  00  an  acre  of  Indian  com. 
When  I  examiaed  iSm  J^Mti/Mi  *t  *' 


were  coming  dowa  the  trees  with  cuttings  of  tbe  leavea  in  tbdr 

mandibles. 

If  you  will  allow  me  a  word  of  suggestion  in  addition,  I 
would  say  to  every  one  who  eatahlisbea  noes  on  the  Pampas 
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Bill   llln  lU.  nillli»li..Ii  llicj  all  ..Hi  .Ilk  .l^.i.r 
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»ji«m^  ,l,(d,  „,i  „ift  ji^,.,  „  ,k,.|i,iu.ir  A.o  t^n; 
.llvviol  m  T.-iiii  M.  AiLliJii,  iir         A^ImJ.  'ai  ,,„^,,, 

cl«ili(Ha..     hm.      „,        „,|  „„         „,  ,  ' 

I",  «lul.  ii,<i  iiiKH^iiip.  ,i!i,„(,  ,c.iwi,.»vf..iJii  .,h««^■ 
«.|  Kncvm.  J,  a.  1-,  Ki-niK-lt.  |»i«,  i.  oVicli,  u  rl, 
k>  al.fily  I. .  u-^l  ih  i,  t„  „„.  i«ii,  » iri, 
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T.«i  d>:sdi,,  I  .„  .7."  's^t", 
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the  fiesU]^collected  materials  I  used  alcohol,  osmic  or 
picric  acid  ;  all  thft  obMrvatioos  deacibed  below  were 
made  upon         material,  treated,  after  fixing  for  a  few 

miiuites,  wiih  strong  or  dilute  sulphuric  .iticl,  as  to 
swell  cell-walls.'  The  fresh  maten;ii  w.is  tirit  cut  in 
alidlml  (ir  o-:nu:  or  picric  and;  ;  the  sections  were 
then  for  a  short  lime  placed  in  a  drop  of  sulphuric  acid, 
and  w  ashed  rapidly  in  a  watch-glass  wuh  distilled  water. 
After  washmt's  in  several  watch-glasses,  the  sections  may 
be  stained.  For  staining  I  first  used  the  saflfranine,  and 
later  solely  the  eosine  (from  Dr.  Th.  Schudiardtr  G&rlitL 
Silesia).  The  cosine  has  a  great  and  admifably  defioeo 
selective  staining  power.  It  is  a  very  excellent  negative 
reagent  for  the  cell'wall,  and  when  employed  with  some 

rrecautions  colour^  it'ily  or  almost  onl>  the  protoplasm, 
t  is  however  rcvjuisiu-  thai  ii  dilute  solution  of  the  dye 
should  be  ni.uie  (  i  part  of  eosine  to  50-60  {J.irt-.  of  u.iter), 
and  that  the  stained  sections  should  be  washed  carefully 
(for  ten  to  fifteen  minutes)  in  water. 

That  the  phcnomeDa  detailed  below  are  not  artificially 
produeed  In-  reagents  is  proved  in  certain  instances.  The 
presence  of'^  the  connectiag  protoplasniic  filaments  in  the 
iHtait  (not  swollen)  normal eetl-watt  or  pit-elotiitg  mtm- 
bt'ifit-  was  viiriicssed  in  the  medullary  cells  of  ihe  tiiistle- 
toe,  ilie  sei  tioiis  nf  wini.li  were  merely  mounted  111  water 
and  fetainetl  "uli  cosmc. 

1  now  proceed  to  give  an  account  of  the  faults  I  ob- 
tained with  the  various  tissues  in  which  the  Continuity  of 
protoplasm  was  shown  to  exist. 

EpiiUrmis.  Gtaucium  Fitckeri  gave  th*  6n»l  results. 
In  the  leaf-epidermis  the  connecting  processes  of  the 
protoplasms,  many  in  number  (one  for  each  pit),  are  well 
deiined  ;  the  same  is  the  case  in  that  of  Viscum  and 
Loranthus,  but  in  the  latter  plants  the  fine  connecting- 
threads  were  also  visible  Fnnn  the  protoplasms  of  the 
epidermis-cells  radiate  numerous  processes  towards  the 
juts,  and  ill  any  two  neighbouring  cells  the  proccs--c-.  frmn 
the  one  protoplast  are  exactly  opposite  those  proceeding 
from  the  oCher.  AiHiUepid/rmis-celi9f»M  \aFku*€liutica, 
are  in  direct  communication  with  one  another  and  with 
the  "guard-cells"  of  the  storoata.  The  same  is  also 
tba  case  in  ^dermis  eoa^osed  of  uiwral  lajun.  The 
cofmection  is  very  difficuU  to  make  out,  thmiffh  visible 
after  a  moderate  "iwcltini^  in  the  ,  ,■;',<•'/, T!'-,  -/:v/'oi!i> m 
{Rhus,  Cotinus,  tttt-ur^'i/u  ptpo,  Sol.in^iiu,  l.irii.ilendron, 
&c.). 

The  bivrk-pari-nthyma  is  one  of  the  most  favourable 
objects  for  investigation,  and  even  when  the  cell-wall  has 
been  very  conspicuously  swollen  or  dissolved,  the  connec- 
tion is  unaltered  i  Loranthus,  N'iscum,  A  bits  alba,  Picca 
«rA/ (li'ixia  bilobOt  &c).  When  no  hyftdtrm  exists, 
the  |)rot«ui.-ists  of  the  epidermic-cells  should  be  directly 
conneciea  with  tht>sc  of^  the  bark-cells.  Such  is  the  case 
in  Viscum  and  Loranthus.  The  epidermal  cell-walls  of 
these  plants  ni.i)  li.ive  undergone  considerable  sv^elling, 
and  «o  the  connective  processes  brcome  \erv  extended, 
but  the  fine  connective  threads  are  siiil  conserved.  In 
the  leaf- thtrtni. hymn  (\'iscum,  LoranthusJ  the  connection 
is  very  distinct  also  in  the  cotyledons  of  rhauttut  muUi- 
ihrut.  It  is  very  diiilcttlt  to  prove  the  communication  in 
leaves  where  the  parenchyma  has  been  doubly  diiTeren* 
tinted,  vii.  into  chlorenchyma  and  into  pneumo-eiw 
chyma.  The  mtdutlary-parenchyma  of  Loranthus  or 
Viscum  furr.ish  cxi  e!tti'ii  obiccts  fc^r  Muh  investif^ations  ; 
the  fine  V>eiU  thrculs  :(i\e  to  eijjbt  in  miml^er)  can  be 
ver\'  iii\tiitiliy  f  Viinutuii  after  a  feeble  ;>«  ellm>;  of  the 
cell- wait  In  the  Conifcra?  i  find  only  the  connective 
processes  distinct  (t.ingko,  &c.).  In  the  Loranthaceat  the 
c^Momunication  is  to  l>e  directly  seen  between  the  mednl- 
Jtry^ay'Cells  and  xyhm-celh,  between  the  phti>i:m-ray- 
fWtwaAtiui-pareitckymai  finally  between  the  iWA^v/fWr/- 
ray'celit  and  the  stltntukyma-celU  [these  last  are  found 

'  Sm,  fcr  4MUU  of  ■qrMlwdi  g«Ui^»iftJ^m^m^Mtkrmk»tit, 
Ai^,  i.  iL  p.  jai.  1M4. 


in  the  neighbooilMwd  of  the  j^lem  primary)  vesaeU  in 
Viacum.1 

The  SastjShrts  tit  Viscum,  Loranthus,  are  in  diitct 

communication  with  one  another,  am.l  in  Viscum  the 
fibres  of  the  inner-phloem  also  comnumicate  with  the 
medullary-celK.  I  he  communication  between  t<jwi^/«w, 
youn/;  bast-Jibresy  and  bast-parmchyittti.  in  the  Conifera* 
can  be  demonstrated  only  with  hi^h  powers.  The 
communication  and  connection  of  the  so/t-inui  proto- 
plasts is  eminently  remaileable.  These  protoplasts  re- 
main in  connection  even  after  total  dissolution  of  their 
oeU-walls  (Cucurbita,  Conifime,  Loranlhaceae,  &c).  I 
investigated  also  the  sieve-tubes,  and  have  found  that 
these  in  their  entire  length  are  connected  with  migk^our' 
inf^  sir'.i'-tuf'i's.  or  hjst-piirctu  hytna  >>v  ^oUiiln  .u'  i<!ls 
(JVebt'ftZi'lu'ft;  i\'iscutn,  I.oranlhus,  /-/i/zr  rl^ntuii. 
The  connective  threads  .irc  often  stronj^ly  developed  in 
Cucurbita.  They  assume  the  figure  of  a  compressed 
sphere. 

Xjfitm.^l  may  remark  that  the  details  of  the  xylem 
communicationi  are  very  difficult  to  observe.  In  general 
1  have  studied  the  communication  of  tlie  xylem  element* 
best  fn  the  Loranthacese,  and  especially  in  Viscum.  The 
\\'em  of  the  mistletoe  is  composed  of  libriform  cells, 
com|>ens.^ting  cells  (£"rr<t/«^//<r«),  and  vessels.  The  cell- 
walls  of  the  libriform  cells  are  very  much  thickened,  and 
bear  pits  only  on  the  middle  part  of  the  cell.  These  cells 
are  variously  curved  and  bent,  and  offer  f.ivonrable  condi- 
tions for  investigation— but  then  the  communication  of 
the  libriform  celh  with  on,:  anotktr,  libriform  alts  -J-  cotn- 
fieiuaimg  eells^  and  of  the  latter  together  can  be  easily 
seen.  In  the  ComferK  the  communication  ol  the  xylem 
elements  is  only  clear  in  the  younger  states.  In  the youmg 
tracheides  the  distinct  threads  could  be  very  clearly  seen. 
In  the  fVi/t'^ //.li/if-.v/w  merely  a  striation  (caused  by  the 
thrcid^j  could  lie  defected  through  the  pit-closim;  mem- 
brane). .\s  regards  the  occurrence  of  a  direct  continuity, 
the  xylem  ves-els  gave  generally  a  negative  result.  Al- 
though in  many  instances  the  occurrence  of  protoplasm 
in  the  great  xylem  vessels  could  be  demonstrated,  still 
direct  commun-cations  seemed  to  me  to  be  extremaly 
rare.  I  couM  find  this  direct  connection  in  one  instasce 
In  Loranthus.  The  great  (but  only  tlie  pitted)  vessels  were 
Iierc  connected  with  the  adjacent  cells. 

Finally,  the  protoplasts  of  the  secretory  cell^  arc  al>o 
in  direct  communication  with  the  neighbouring'  proto- 
plasts, such  .1^  in  the  resin-cannel  celK  I  hc  ceils  ot 
the  resiii-c.mnels  .ire,  HI  the  Conifei.i,  directly  con- 
nected with  the  adjacct.:  leaf-  or  bark-parenchyma,  or 
phyllogen-cells.  In  the  bark  of  Gingko  I  was  also  able 
to  confirm  the  communication  of  the  cr>-stal- bearing 
cdls  (crystal-glands)  with  the  bark-parenchyma  cells. 
I  have  no  doubt  that  the  same  structure  would  be 
equally  well  demonstrated  in  the  various  secretive  cells 
and  vessels.  In  all  the  ob^ierved  c.iscs  the  ■  oniiinuiicalion 
of  adj.iccnt  protoplasts  IS  effected  bv  delicate  wavy  proto- 
[ilasmic  thread''.  I'lie  C'.n'.ncciive  thread  e  rherin.i  round- 
about way  traverses  the  ^levc-porc  pu  closuig  membrane, 
or  directly  traverses  the  cell  vvall  when  the  membrane  is 
unfitted  or  the  pits  feebly^  developed.  From  a  physio> 
logical  point  of  view  the  pits  form  one  of  the  most  im- 
portant arraneemcnts. 

The  protopHfasts  are  also  in  direct  connection  with  the 
intercellular  protoplasm.  Tlic  intercellular  plasm  which 
fills  the  intercellular  spaces  vv.ij,  first  observed  by  J.  G. 
Agardh'  in  the  FloMde.e,  and  by  Russow^  (1882  in 
various  phanerogamous  plants.  I  have  also 
studied  (first  in  tne  bark  of  IJrtodendron  tuli/yi/trn)  us 
occurrence  in  many  phanerogamous  plants  and  published 
my  observations  in  1884.'  At  this  time  also  Bcidiold 
published  a  paper «  in  which  he  confirmed  its  occamnce 

'  L  c,  p.  14D  4c.  *         p  >5o 

1  In  ihc  Mmgy^tr  ffffimytani  L»p«k,  yiii.  1884,  pp  \u.  7,. 
♦   B«rthold,   "  Ueber  dat  Vorfc'/tnintn  von   PruK .pli^ma  111  Iii'.fiutl* 
hilwfSwMa,''  Btrit*!*  At  4k¥fl»m  ttlmm.  Ctutiuk..  ii.        i.  p.  to. 
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in  ni.in)  ptanti,  and  liter  Tcili'IiJii '  9fH*tt  d«laitk. 
'I'lic  iilMrri-jtii-in»  uf  Ihcic  aalSitr*  rit.itilnliril  tti«  ixciir' 
nttce  ol  pfiiiMjiLi^ni  lirtwewi  the  jutctii  hi  ni.-t  cclU  \n  a 
sm.ill  numlici  o*  |il.inii.  bul  ,ii  I  hii»  «ii«J  -.lii,  n  nol 
:*  rarr  fiftcniiiMiiDiL,  Intl  iinc  fif  cciicri!  ot-  uirc-iH'r,  nrKi  1 
f.»jnj  Uwt  Ii»e  lalcftrlltiLir  n|».icr*<rf thcliuc  |iriM«n- 
cbvnutir  lii^uet  mjj  aW>  ttniuir  prn!rt;il,ijMt. 

I  tui*  iiiic«ti);nt<d  tlie  pUitiu  tit  the  :ntcr<ett(:Ut 
spares  in  laruiuf  cnllcR<biiii.iiM ,  |AirciKhima:ic,  aiuj 
{■rtt«cnch)iiiattr  ii^^uei.  Kot  ihc  imevtitfjitMiii  tt  i*  vcri 
lltipiirljnt  tti  iitc  thp  rv.^i;cnl5  i^^j«iitotc  itmhiJ,  (•mi 
and,  iir  nMnk  »uil'  \tn  ttninl)  lirfuif  ctttimj:  ihr  wc. 
Iloli.  llrtuecll  tlic  liifTKh>iai>  till'.,  iii  ihi  U  ilcMTnnlnr 
i(Mcc»  |ini|.>|il.nni  Hill  jloai.  Iw  fii.11%.1 .  tutfc  jni:  ii«vlu|. 
Iir>  |ijteiii:h)iii^i  cf  tbt  LM.i..ih»ix.i ,  i;ir.;kn,  Jti  ■.  In 
I'nciiuiiiiijl '^riKin-  maifc  iif  tluiV  /n.)  Imnrlic  vf 
\'m-iiMi  tltc<ouiii-f  iKMi  tictwcen  ilic  iimliiTZirv' iMrcnchi  nt;i 
«n.  anil  \)x  |iriit<i|>.i'.iil  <illin>;lhr  iiitciiTlhlhr  -spiirr. 
11  al.i  iluail)  to  \<  llii  ibe  (.iiiti;ir>.  Vivikd 

the  iKiiLuallr.)  telil  Klljfli  i..nnm  licilc  |i«.«.i|ii,m  Ihr 
ineciceHiiUi  jilnvii  ciir.nin, .«  in  vtr)  rm-  iiitimi  ci,  lit 
dcttclnJ  I'litciliill.i  nf  l-ha,cilu,.  CoriiilKi.!,  San.kiirnv, 
ftc  ■  In  !h»  |».>Hnclivnutt.ai  i.„uri.'  i-.  inth<  kist-fibre 
n  \  licuill  .idrr  livHicr.ilc  »icllmi;  nith  «'l(>hiilii:  nl  - 
<li<  littcri:etliil.ii  |»i<M|ili]in,  »>lun  iijiiiKd  null  Mi.inv,  m 
tlr.w»l  to  li»  nt>^riril  Tbf  CKincrlmii  nf  ilu.  mier- 
ctlluUi  pruli>iil.iuii  Tilth  thr  |ifiii<i|itj,t,  .■(  ihr  titjinn 
Cijlli  Ktn  W  c  lina  inKncllulir  ptulnjil.im  alio  in  Hht 
ivleni,      in  /'Av*  ^  ■•/niMf. 

Man  iiiiiKiilani  i>  i  ti.  i  uhlcli  I  hair  ili,(.iirttd  i»  tht 
rmine  ul  mj  iiiicui|;.ii>i«i,,  n.inie|>.  tlic  iKciirRncr  iif 
lii;cr  Uiiieltii  pi. >i.v;ilaiiii    rui,  iia«  iifi-.riii  Terv  inn- 
mnll)  in  Ihu  li-..vtr,  .if  mi.lVt,„.      ||,r  >.i-<1ifin»  pte- 
|iiml  i.,:|.  ilihitr  .iil|*iiinr  j,,J  „„\  M.nnril,  >ri>  .-laclli 
it,Mi<i  ih<  nnr  iJi.iii  iiir  iI„,kU,  ,  .irTc.i..niliiiB  in  ttit-i'i 
diiiKvsiliiin  r!a:tli  t.i  iln;  i^iJilte  UnKfli     Ilil.  miiidir-  i 
Uincll.iJi  -  prill- iplaiin  "  ^urny.  n.UiUlw  pnaopU.i,      ,  | 
frame  llic  (iicmrr.  .mil  railnl  m  ibc  piMt..|i|aMii  iif  ihc  , 
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tnemliraw  i,  the  |iti.jin  l  i.l  the  Intcn  illuiar  iilaun.  '  I  la.  ' 
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Innitlxla.  ,\.  i.  ,,i  m  Ihe  \litin  AV.,.  .,.„„„.    ,„  n,,:  , 
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filled  up  with  deposits  from  other  vials.  In  shallow  places 
Spha^tmm,  L'tncularia,  Afyriofihyllum,  or  other  finely 
cut-leaved  water-plants  should  be  lifted  in  the  hand, 
and  the  water  drained  or  saueezed  from  them  into 
a  tin  can,  to  be  subseiiuenily  treated  in  the  same 
way.  A  few  drops  of  carbolic  acid  in  each  vial, 
just  enough  to  make  its  presence  perceptible,  will 
preserve  the  contents  for  months,  and  even  years, 
from  deterioration  ;  the  chlorophyll  may  fade,  but  this, 
in  the  case  of  Uesmids,  is  of  little  importance  ;  neverthe- 
less, when  practicable,  always  examine  the  materials 
when  fresh.  When  dried  on  paper  for  the  herbarium, 
the  specimen  can  still,  after  being  moistened  with  water, 
be  examined  under  the  microscope,  but  not  with  the  best 
results,  since  the  drymg  up  is  apt  to  collapse  or  otherwise 
distort  the  cells. 

The  collector  will  not  know  the  value  of  his  find  until 
it  has  been  brouglit,  drop  by  drop,  under  the  microscope  ; 
and  out  of  the  entire  mass  he  may  discern  nothing  to  re- 
ward his  labours.  This,  however,  should  not  discourage 
him,  as  one  or  two  failures  are  to  be  expected  before 
meeting  with  an  adequate  reward.  Sketches  ought  to  be 
made,  which  should,  of  course,  be  very  exact  ;  and  for 
this  purpose  the  microscope  should  be  provided  with  an 
eye-piece  micrometer.  It  is  so  diflficult  to  separate 
Desmids  from  their  accompanying  foreign  matters,  that 
it  is  seldom  antatcurs  can  mount  them  satisfactorily  on 
slides  ;  and  this  method  of  preser\ing  specimens  cannot 
therefore  be  recommended. 


RELATIVE  FREQUENCY  OF  STORAfS  IX  THE 
XORT/IERN  HEMISPHERE  • 

'T'HE  portion  of  the  northern  hemisphere  selected  by 
the  Signal  Oflice  of  the  United  States  for  this  dis- 
cussion is  necessarily  that  part  for  which  the  data  re- 
quired arc  available,  and  it  may  be  considered  as  compris- 
ing a  broad  belt  of  from  30'  to  40'  of  latitude  in  width, 
extending  from  the  Pacific  sea-board  of  America,  through 
the  United  States,  Canada,  the  Atlantic,  and  Europe,  with 
the  North  of  Africa,  eastward  into  Western  Siberia.  It 
thus  embraces  some  of  the  more  important  regions  of  the 
globe,  including  the  great  routes  of  commerce  across  the 
Atlantic.  The  thirteen  charts,  which  show  graphically 
the  relative  storm  frequency  for  each  month  and  for  the 
year,  have  been  conslnicted  from  data  referring  to  134 
months  in  all,  extending  from  1863  to  1883.  Of  the 
storms  which  occurred  in  this  extensive  region  from 
January  1876  to  August  1881,  the  history  of  2730  is 
briefiy  summarised.  Of  these  413  began  and  ended  in 
America ;  5S9  began  in  America  and  ended  in  the 
Atlantic  :  190  began  in  America  and  crossed  the  Atlantic  ; 
3:6  began  and  ended  in  the  Atlantic  ;  65$  began  in  the 
Atlantic  and  ended  in  Europe  ;  491  began  and  ended  in 
Europe  ;  and  66  began  in  America  and  crossed  the 
Atlantic  and  Europe.  The  important  bearing  of  these 
facts  on  the  telcgr;^phing  from  America  of  forecasts  of 
storms  about  to  strike  the  coasts  of  Europe  scarcely  needs 
to  be  referred  to  further  than  to  remark  how  essential  it 
is  for  the  usefulness  of  such  a  service  that  it  be  placed  in 
the  hands  of  some  com|>etent  and  reipnnsible  central 
authority  in  the  United  States,  as  was  suggested  by  us  in 
1879  (Naturk,  vol.  XX.  p.  359),  and  which,  we  believe, 
has  been  carried  out. 

The  chart  for  the  year  shows  that  the  region  where 
storms  occur  with  greatest  frequency  is  a  long  belt  in 
America  of  about  200  miles  in  width,  extending  from  the 
head  waters  of  the  Red  River,  about  95"  W.  long.,  east- 
wards through  the  Great  Lakes  to  the  mouth  of  the  St. 
Lawrence,  about  70°  W.  long.  Surrounding  this  is  a  more 

*  Ourt\  of  RcUlivc  Sturm  Frrquency  for  a  P<»rtion  of  the  Norlheni 
Hemisphere  Prepared,  under  ihr  dirrclion  «f  •General  W.  B.  Ha«en,  Chief 
Signal  Officer  of  the  AnD)r,  bjr  Juhii  H.  Kioley,  Scr|cuil,  Signal  Corp*, 
U  S.A.  (WaUitncioD  :  Sijciiat  OUcx,  18S4.) 


extensive  region  where  the  number  of  storms,  though 
not  so  large,  is  still  a  good  way  above  the  average  ;  and 
again,  surrounding  this  latter,  is  a  still  wider  region, 
stretching  from  105^  W.  long,  eastward  through  the 
States  and  Canada,  and  through  the  Atlantic  as  far  as 
20"  long.  W.  This  is  one  of  the  most  important  regions 
of  the  globe  as  regards  storms  or  cyclones.  The  excessive 
frequency  of  storms  is  probably  due  to  a  prevalence, 
during  a  large  portion  of  the  year,  of  the  south-east  trades, 
with  a  continuation  of  easterly  and  southerly  winds  into 
and  through  the  Caribbean  Sea  and  Gulf  of  Mexico,  by 
which,  from  the  superabundant  vapour  thus  poured  north- 
ward and  eastward  over  the  United  States  by  upper  and 
lower  currents,  frequent  storms  are  originated. 

Another  region  of  considerable  storm  frequency  extends 
from  the  south  of  Greenland,  through  Iceland  and  Faro, 
to  the  north  of  Sweden.  Over  this  region  it  may  be 
assumed  that  a  more  extended  and  exhaustive  discussion 
of  the  storms  occurring  there  than  it  has  been  possible  to 
make,  will  reveal  a  greater  frequency  than  is  indicated  on 
the  chart,  a  supposition  rendered  highly  probable  by 
the  frequent  and  extensive  fluctuations  of  the  barome- 
ter which  occur  in  Iceland  during  at  least  three  of  the 
four  seasons  of  the  year.  Of  great  interest  is  the  less 
frequency  of  storms  in  the  Spanish  Peninsula  and  north- 
eastwards, through  Central  Europe,  as  far  as  Berlin  ; 
and  the  increased  frequency  to  the  southward  over  the 
northern  half  of  the  Mediterranean  and  the  Hlack  .Sea, 
p<^inting  to  the  important  role  played  in  the  storms  of 
that  region  by  the  evaporation  from  these  seas. 

This  is  substantially  the  distribution  of  frequency  dur- 
ing the  colder  months  of  the  year,  when  the  larger  number 
of  storms  occur.  In  the  spring  and  summer  months  the 
distribution  is  materially  altered.  Thus,  in  April  the 
regions  of  greater  frequency  extend  further  to  southward 
in  the  Ignited  States  and  the  Atlantic.  It  is  in  Europe, 
however,  where  this  southing  of  the  tracks  of  cyclones  is 
most  decidedly  marked.  At  this  season  a  broad  patch  is 
seen  to  overspread  Ireland  and  England,  and  extend 
thence  southward  over  the  north  of  Spain,  and  then  east- 
wards over  nearly  the  whole  of  the  south  slope  of  Europe 
to  near  the  Caspian  Sea.  As  directly  connected  with  the 
greater  prevalence  in  spring  of  cyclones  in  Southern 
Europe  are  the  east  winds,  which  acquire  at  this  same 
season  their  greatest  virulence  over  the  north-western 
part  of  the  Continent.  In  summer,  on  the  other  hand, 
the  coloured  patches  marking  the  regions  of  greater 
storm-frequency  lie  further  to  the  northward  than  at  any 
other  season.  Thus,  in  August,  immediately  to  the  north 
of  50"  N.  lat.,  there  is  an  extensive  region  of  greater 
storm-frequency,  of  about  900  miles  in  breadth,  extending 
from  about  45*  W.  long,  to  eastward  as  far  as  St.  Peters- 
burg. In  this  season  the  south  of  Europe  is  practically 
rainless,  and  storms  arc  of  extremely  rare  occurrence. 

From  the  charts,  the  tracks  usually  taken  by  storms  in 
different  parts  of  the  wide  region  under  review  cannot  be 
ascertained,  but  can  only  be  guessed  at  inferentially.  It 
would  be  a  great  improvement  if,  m  subseqiu  nt  1  hut  of 
the  paper,  these  tracks  were  entered  on  the  charts.  This 
was  done  in  1882  in  the  "  Physical  Atlas  of  the  Atlantic 
Ocean,"  prepared  under  the  direction  of  Dr.  Neumayer, 
of  Hamburg.    It  was  there  shown  from  centres  of  the 
most  freuuent  occurrence  of  low  l)arometers,  that  to  the 
west  of  the  Mississippi  is  the  region  where  most  of  the 
United  States  storms  originate  ;  that  many  of  the  Atlantic 
storms  have  their  origin  in  the  (iulf  of  St.  Lawrence  ; 
and  that  the  storms  of  North-Western  Europe  chiefly 
originate  in  mid-Atlantic  and  to  the  south-west  of  I 
land.    The  centres  of  low  pres><ure  also  pointe< 
retardation  in  the  onward  course  of  storms  on  ad' 
on  large  masses  of  land,  as  happens  when  slo*. 
proach  the  south  of  Greenland,  the  south  of  the 
Islands,  Denmark,  and  the  Lofoten  Islcs.    Of  all  ^ 
tracks  approximately  known  in  the  northctn  hcmisp 
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WH'll  ivlluLifit:  II*  -)|Mir.ir.inrr.  I  viiil»«iili  i.|r.inii-i«  mi:i 
Ireiiui'iillv  111  ilw  >ii>nin<T  fnr  ibr  lUj  i!.|i  rn>iii  \<«|i.»t 
Jwl  •ilUi  1.I.HCV  ,\.  Ill  lliir  «lii.ic  "I  lli.il  i.jiiin  ..( 
Xiinll  AinrtllJ,  ll«r  .itri4i-<- III  II  .1  llil.V  lirpMit  i.f 
i;Licl.il«lr.fl  I  iKiuiiiint;  ii<iini>r..ii*  Ixiiilijci)^ 

Tlllr  Mir  t,A\  Ui|  nil  .ir.-iHirtl  iif  llkT  |iHfll\  iif  ilir 

«ilcr..i»iiis  I.I  ll*  .ilii-iii  c  M  .ill  (ii-h.».iii  I  Mjn  .Ini*  and 
|if«>«tii<' iif  «',ri.i>i;  l>4lil  I  uiiritlH -aIihIi  rniiiir  4i>Hlil.i- 
lliMi><  urll-.MT.lti^l  '1 .1111  ilii.l-tii  llil-  •Isilf,  .inil  .lUiiiii 
.lltilllil!  .il  llir  |ill>.ir.il  Miliilllliiil.  «liuh  WkI  Ii>  .1  r«- 

lOAili.ililt.- i.icii  I1  III  till-  iiurin*;  l.iuuj  I11.-111J  jiriH  uf  jlilv 
wnlim  .1  *liiiO  «li.<t,inir 

TIki  oaiiii  iiinrM  ii»  Itif  (;iiir  Sirr.iiu,  kIiu  li  wwiik 
UJI  Ihr  l».||  ril  IM4U  .,r  Ilw  tiutK^txtr  la  i  iiiu^.  i|iicii„| 
111  t  .i|«  Uiiil.  iHil  |M..*i->  •nil  inKi  llir  .\iUiiiu:.  j  l,,, 
I  jilhc^  llif  |M:l,iy:<  tijii.l  III  lir  wi-II  rv|iir>r|iii<il.  ,ir.4l  «en* 
Ulc  liii  .it  •••nililii'iit  iif  ihr  I  iKi^l  itviii-  f.ii«iut.iSl|.  fi«iiuli| 
Witt  llic  ;illi«.il  riiiii.i  1.1  tm  |r>i|i.  iil.irli  III  li,  lllc  mill 
tiltiriil..  fn«i  ih«;  iviilli  I'tU'ivl  lUmn  iln-  mu-i  in  fjr 

kroth  .1,  |-.i|K.  linl,  nhu  l,  |iij,tl,:,illv  I  >,  i|i4^  Miillirrii 

linii!  irf  ilii'  Xnlii  I1U..1M  Liimj  |l,«  ajiiinf  n<ik  til 
tllc  i'i%}fK  lliiii  •c^i.tliii),'  Inn  rnliit-K  ilMtinl  .imciu. 
Iil«i;i'.  iif  jiiinijl  fiKni..  |.>itl\,i|>c  ifctp  H-i  uricrt  lit 
|«t:tiliiir  I.111TIJ1. 

'I  Iw  .,1-  iici  >l|>n|  by  Iht  Cillnilu..Mill  nm^lMS  III  II 

hiHiiII  •.|.u  ,rf  l.iwl,  »|,i,h  .J,  |»iiiliii«nl  l<)  (itiMir  wb- 
wnimim.  .tni!  uliiili  li,i.  .in,c  lurii  iiirn'iicd  \n  ic- 
^Unirfliitii. 

.  A<  iltt  ixcwnl  HUM  ihc  Iniililiiigt  .,r  Ilir  TiJi  Ciiimu. 
.i|-  ri,i,  "°"  "  "••in«"l««l  Miltr.    tuniicilv.iln-  \4iuii,k 

•  1  rillII"li»i.!iS  i''ir'."*" 

II  in  ^1  mil 

III  >  III  *^a| 
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uriicui  h.Til  lo  wmlljr  nblain  «lul  i< <:r<noM4ahiin  ihn- 
ciiolil  in  ihc  villj|;e  I..n5t  Aiigu.l,  Innietrr,  iSt  ,i,Sr 
moicil  into  the  rciiulfiii  r  lii>ii>e  vilijcli  li.i»  S«n  l«i|t  for 
thai  |"IT|>.1^^.  Thf  f^nli  ncc  li»uic  l*  .1  red  bni  k,  caMnJ 
MtiiiluK.  ii;th  plcm)  ,4  .lutMilc  HiAiiUurli,  j  Mile  uf 
.intltiUvliilc  «hlch  ii  vri)  (i.iimiiMi  In  .\r»  tn^lai'<|  Og 
iln  tniiinil-iliw  IS  1  l.,r(;»  1  finnU  |,.,i|,  iniouhlih  open 
I'm!  li.iii.r.  o««.  ilie  nHJiiK.r.«iii,  Jminj-h.ill.  jradiia. 
n«.iu.  .iml  .illliriiltirc-L  .\  piirtMn  uf  I  lie  lirjl  iVuir  i» 
le^f>t>lfi«  IVif  Hai«d  jiul  hik  f.iiiiili,il«  rrBijmiltr  it 
.liMilwl  !i.  Ihc  tn.-ilnn.mi>  ufilii-  iii.iincj  .iliU  tn  «hii  hiive 
Immiln  ibiir  »!.»,   hnrlic.iii  iK-  m«i  nf  ,w,c  U»bv 

lint?  «tjilli.«c<l!    The  IucIlIii,  1  „  a„  «i>  ihe 

.ri..nil  A«ir  •ri.r.h.k.  l^iMini:  i^  ,n...i  cotnfoiuWy 
hZ  "iJilf  t.iliei^ir  inc.l,  lin,(H«T  ii.lh  the 

lliilKnn  the  iuuimci  «.iife  .4  llif  nil  ir..!..(,  hu  Imn 
cuiifil  nn  m  t»u  r.iii,li!;.  iiiii'il  liiniu  ii„e  ,„i,, 
nuiiily  J,  .1  Miweknuw  f.ir  ilir  li..«l.,  oJli  .  iini.-  loiple- 
»fn..  inil  III,  „d  iniiilc.  f.„ 

tkrc  at-  1,  ll.clab.,r.il,„)  .  Ii«r  tlic  ■  Im  n.„  ,1  iniiwi. 
);.ujijr.i.  .Ill  itir  .iter  i>!.uui,  ,|  .,1  ,  j,,„„  j,..„|„  j„j  , 

illlIMrol  I,..  ulilK,         i  .micl  i  ll. 

rbe  .|||k.  lMil<lin^,,|,.,i,  „  „„  ,1^^  nSurf.if  the  Lliikl. 

i4  Ihr  ii..|,ii;,,al  hJIkiiiw,  in,|  1,.  itip  ii.iit.!.,li|e»  ufX 
rilllllJllW,  ..II  llic  fi,li|,r..  .,K  «f  a  ,u  .  ...,l|,k.  cVmJm 
mA  r.MI  (..-  lu.  -inrnl  iiirnliin,     |i  „         lli.i,  i|,c  mM,'. 

fcr     ^....,l.lr..W,e,^.i,c,|  .1.1  c...il.i,.,.:it  :  ,i,e  ,itl?. 
'••"r"^- "".•iliinl.ii.iire  ih  in  iniMsh 
fur  Ihf  viiHIcr  nninlht,  •ni'Miiwn 
A  r.iTmn.,li.iui.  ne«  Lli.,M|.ir>  1.  b,n«  (,„:|,  ci^,„  ^ 
n-iiUnre  iMuve.  which  n  <.^.  i„|  ^.  n.,c  alUlw^ 

•  |iiiKniint».ii  ibi,  nii«i  UI1II1.IIJU:  «  1  1  ,|  J  rJIT 

.iii,,ion.  lt«llH«ipl.„,.  il,„c.>,..;,ed  l„„k  l.„ii^ 
111  tl*  li.i<..ii<:»i  .if  ,1,1,1,  „,||  |„  .        ,,,,1,.  ,^ 

,..Mi,:.i.H..i,  „,u  1^  ,i,,....„  ..pen  „.  ,1,;  ^^,.,"T.^  j;* 

tJl  .i,,n.t,  nn.  in  .hirh  .Ml  Ik-  ,j„|„  „,  ',.„„  , 
thr  iUi,.l„t,....i.l  thr  m..,„u-  f.u,,..  ,„a  f  .;,C  S'w 
;  .4  li-li,  in»  ll     In  ..iir  nn  .ii.ir>  ...|,,  „. ,     rJ,  .,a^ 

;     ;'-;<"|  ....he  i,i.K>...,.,^.;';vv,;.. .  ^iTnT 

'  i.ilj-t.,  Ill  Kiliuli  .If  t.iiirr*  I  te  JIM,,  ril  i.  ^  » .  11  J/,  li 

l.i  tx.intbi.tiii.lilnix  .nut  tin-  resuj,ti,e  h,„.n  1.  ihr 

lire  «Jil>  loniplrKyI,  in  uhul,  h-l.  |u|-li,.,,i  „,]|  hr 
r.in  ed  .111  im  .in  c«!innv.i  -.  .     I  1   .  ^  ^       .  . 

ri."  I  !l.^il7l"'''''';''  ""■ 

r  In.n.;..  ..'-■tull  c.^.ii'i;.:  tlieWler 

:.,7^t'tedlLl^         J.'7'''^  iMm-.il     |i,„7  Vertilth.. 

Z\,  2..t  V  nil:::  iniJf.  .hxh.  .We 

'  Jml^,ll      n  ,  ■'■">'•  >l"  "-innelife 

I  '""V lav„u,alil,..n„i;ni..fl.. 

iT^iKiclvritr,      '■"""•""I. .".  "Hi  "lii  Ji  ol..'  xrre, 
I      Die  mmul  «hi  ,r«i  ,if  (h,  builitini;.  Ic.ne.  Iilllr  lii  1« 
.Tn  ^}"'*'''^'  n>  '"v  imiilmrnii-nli  llul  addUlnn. 

in«  a  iciirhini  .in,l,e«^„,,  t,b.,TAU„,.  ,.,  Ik  •upponed 

any  .i.Miinr  f.ii;ili 
>ei>  uiie  prunsKin, 


 ....ll  ■au'.idi.iii ,  III  ije  •uiipvncv 

rvin-,  aiul  lolxvei  ul,;,!,  il-i  Jlc*  nmjeM  I 

:jii...<,  of  co4:^ffV^ufiwle 

•nsKin,  unl  Aiubueu  the  -LaiiunitnoaeO 
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s\\\\  atf'ird  every  possihle  fncility  to  those  wlio  m.iy  work 
them. 

Not  Jess  cottiplete  arc  the  amingemcntt.  for  the  collec- 
tion of  specimens  ani  for  the  observations  on  depth, 
surface  and  bottom  temperatures,  and  other  physical 
features. 

Two  ateunen  have  been  built  for  the  Fi*h  Commission 
—the  Fish  Mawk  in  tSSo,  and  the  Alhatross  in  1883. 

The  Fiik  Ha'.  K.  w  strainer  of  4S4  tons  of  (lis])hi(-e- 
ment  and  20571  tun.s  iiuuiurcment,  was  built  p.irtirul.iHy 
for  use  in  the  hatchmg  of  shad-eggs.  .\lthoi:L;h  niii  ii*-  ■ 
able  for  long  voyages  or  rough  weather,  she  has  proved  a  ■ 
valuable  boat  for  short  trips  and  for  dredging  down  to  a 
depth  of  about  700  fathoms,  having  been  well  furnished 
with  modem  apparatus  Already  much  important  work 
has  been  accomplished  in  the  vessel  in  her  subsidiaiy 
capacity,  as  is  proved  by  the  publici«tfons  oF  the  Fish 
Commission  and  Prof.  Verrill's  .Trticlcs  in  Scunce,  &c. 
(.S"aV/;<-<',  vol.  i.  1883,  pp.  443.  and  vol.  u    1S.S3,  p. 

>53)- 

Last  year  the  new  steaiucr  Aibalross  was  specially  c**n- 
slructed  for  deep-sea  trawling.    The  extreme  length  of  I 
the  vessel  is  234  feet,  the  breadth  of  beam,  moulded,  is 
37  i  feet ;  Ihe  registere<I  net  tonnage  is  ifitt  tons,  and  the 
displacement,  on  a  la-foot  draught,  1000  tons.    She  is 
most  perfectly  fitted  with  all  those  improvements  in  col- 
lecting and  observing  tackle  which  considerable  expe- 
rience has  proved  to  be  the  best ;  but  improvements  and 
ail.ipt.iti' T.s  arc  continually  bnn>4  snv;j:;t'steii.    X  full  and 
illu-tr.itcd  arc  o.mr  of  the  vessf!  va  given  by  Mr.  R.  Rath- 
bun  in  S.  /'-'ri.  .  .  wil  li.  1883,  pp.  6,66.    Suffice  it  now  to 
mention  t!i  i;  t!)c  comfort  of  the  staff  is  as  well  pro-  , 
vidt"l  for  .is  iheir  scientific  necessities,  and  a  complete  1 
system  of  electric  lighting  enables  the  laboratory  work  to 
be  carried  on  at  all  hours.    The  main  laboratory  is  20  1 
feet  kmg,  a6  feet  wide,  and  7  feet  10  inches  high,  and  is  ' 
situated  amidships:  above  this  is  a  well-lighted  deck  , 
laboratory. 

So  far  wc  have  \crv  br:t  tl\  detailed  the  meic  tippliaiiccs  , 
for  the  collection  and  prt  s.  rv  at  mn  of  specimens.    A  short 
sketch  of  the  mode  of  work  might  prove  interesting.  1 

The  steamers  are  manned  by  naval  officers  and  crew,  a 
plan  which  serves  the  double  purposes  of  lessening  the  1 
expenses  of  the  Commission  and  oif  spreading  an  interest  j 
in  marine  soolog)'  throughout  the  navy.    The  oiiicen  '■ 
have  proved  themselves  to  be  most  xealous  in  the  work,  [ 
and  have  cordially  assisted  the  civilian  staff  in  every 
possible  manner  i' several  important  tn^nrovements  in 
dr(  J>,in>,'  .ind  sounding  apptuatus  have  originated  from 
some  ot  them. 

The  sailors,  too,  t  »kc  a  personal  intcre,;  in  their  occu- 
pation, and  occasionally  brin^  rare  forms  to  the  natural- 
ists, which  they  havelbenist  !^r  s  caught  in  a  hand-net. 

Before  an  expedition,  Prof.  Baird  consults  with  Prof 
Verrill  on  desirable  localities  to  explore,  and  instructions 
are  fivat  to  (be  Commander,  who  also  has  chatge  of  the 
mecnanlcat  portion  of  the  dredging  operations. 

Ml.  Rcni  diet  is  tlic  natnr.ilist  in  charge  of  the  \  cssel, 
arid  he  i»  rei.p<.>nsiljlc  for  the  specimens  due*  (K  they 
arrive  on  deck  ;  iiMiall)  one  or  two  naturalists  work  under 
his  directions,  the  arr.m^ement  being  that  each  is 
responsible  for  one  or  more  groups  of  animals. 

The  contents  of  the  irawl  are  subjected,  immediately  on 
their  arrival  on  deck,  to  a  process  of  sifting  through  a 
series  of  sieves  of  different  sized  meshes,  and  most  of  the 
animals  are  forthwith  preserved.  Numerous  methods  of 
conservation  hav  c  been  tiled,  bat  it  is  foun<I  that,  uiulcr 
the  special  ciicunistaiuts,  alcohol  is  the  best  for  general 
purposes.  In  some  instances  the  jars  have  to  be  kept  in 
ice  to  preserve  the  tta^ue^  whilst  the  alcohol  is  slowly 
penetrating  ;  picric,  chromic,  osmic,  and  other  acids  and 
reagents,  are  used  m  hen  deemed  necessar}'.  As  a  general 
mle,  pdagic  fbmis  arc  killed  by  picric  acid.  All  but  the 
laigest  ami  smallest  animals  are  put  into  glass-capped 


"  butter-  "  .ind  '*  fniit-jars,"  wbicli  are  scruicd  by  a  screw- 
down  inet.d  cap.  X'arious  devices  are  resorted  to  for 
large  specimens  ;  the  smallest  are  placed  m  homoeopathic 
vials. 

Each  drecteing  "station  "  has  its  serial  number,  and  a 
full  record  oT  die  position,  depth,  bottom  and  surbce  tem- 
peratures, with  otner  details^  is  kept,  and  a  label,  bearing 
the  number  of  its  station,  with  certain  other  information, 

is  put  into  each  Iiottie  of  >i)ccimens.  Mr.  Benedict  has 
a  small  hand  press  on  bi>aid,  and  he  often  prints  such 
labels  v^hilst  the  trawl  is  out.  So  f.ir  as  oppnr'.unity  pre- 
sents, the  species  or  groups  are  roughly  sorted  on  board, 
and  arc  then  ready  for  idcnttHcation  in  the  laboratory. 
Excepting  in  the  case  of  large  quantities  of  common 
spscies,  all  the  specimens  from  each  haul  are  retained. 
Surfiue  skirominip  are  similarly  treated. 

Att  the  matenal  so  obtained  passes  through  Prof. 
Verrill's  hands,  and  he  ('.istributes  certain  groups  to 
specialists  to  be  worked  out  aftci  he  has  described  those 
forms  vvli:ch  nUere--t  lum.  The  7oolii;^'^ic.il  vcork  of  the 
Commission  is  so  well  known  that  it  would  be  supertluous 
to  even  enumerate  the  naturalists  on  the  staff. 

After  having  been  duly  entered,  the  specimens,  if 
properly  named,  are  broken  up  into  sets,  of  which  the  first 
naturally  goes  to  the  Mational  Museum  at  Washington, 
the  second  to  Prof.  Verrill,  the  third  to  the  Hoseom  of 
Practical  Zoology  at  Harvard  University,  Cambridge, 
Mass.,  and  the  remaining  sets  are  variously  distributed  or 
kept  in  the  stores  .is  duplicates 

The  Marine  Laboratory  i.s  only  ofticially  open  during 
the  summer  months.  During  the  rrma  nde:  of  the  y  ear 
most  of  the  officers  are  at  Washington  employing  their 
time  in  identifying  specimens,  drawing  up  reports,  and 
other  routine  work. 

The  biological  portion  of  the  work  of  the  Commission 
is  not  merely  restricted  to  the  collection  and  identification 
of  species  ;  careful  drawings  are  being  made  of  every 
form  ciillt  I  led,  witli  a  v  ic.v  to  illustrating  the  entire  fauna 
of  tli.it  (  oa>t.  I  he  nar.icroui  papers  of  Prof.  Verrill,  Dr. 
Rvder,  and  others,  prove  that  .in.itoinic.il  and  embryo- 
logical  mvcsiigaiions  are  not  neglected  ;  iife-historics  are 
studied,  and  all  possible  data  arc  collected  on  the  influ- 
ence of  environinent  nn  or-^anisms.  It  is  intended,  when 
the  new  buildini^  completed,  that  the  phynology  of 
marine  forms  shall  receive  a  due  share  of  attention. 

One  object  of  the  Commissioner  is  to  thoroughly  study 
the  fauna  of  the  American  waters,  fresh  and  salt,  and 
encouragement  and  facilities  are  given  to  all  the  officers 
to  follow  their  personal  l>cnt,  of  course  paying  a  due  re- 
gard 10  routine  \vork.  Naturally,  .It  present,  the  oliirers 
,irc  more  eni,'a..;ed  in  the  rccortlnvj;  ot  spe  jics,  snu.e  tilis 
pioneering  work  i*.  the  necessary  precursor  to  morpho- 
logical investigation  ;  but  the  lines  of  the  Commission  are 
laid  on  too  broad  a  scale  to  limit  the  original  research  of 
any  officer.  Alfrkd  C.  Hai>DON 


A\C/f-  \  r  AIR  I^REA  THERS 

fHII.E  the  records  of  the  life  of  the  -e  i  have  been 
'      preserved   in    .ib.mdance    from    early  <.,'eolo^;ical 
periods  down  to  the  present  iime,  the  chronicles  ot  the 
living  things  of  the  land  are  comparatively  scanty.  The 
early  history  of  iand-animals  has  therefore  a  peculiar  in- 
terest, heightened  by  the  rarity  of  the  evidence  from 
which  Ihe  history  must  be  compiled.  Considerable  pro- 
gress, however,  has  recently  been  made  in  (bis  department 
of  investigation.    Within  a  few  years,  discoveries  of  the 
rcm.mis  of  scorpions  and  insects  have  successively  been 
I  made  in  older  and  oldei   strata,  tdl  now  thev  have  bee' 
I  disentombed  aJtnost  siimiltar.cous|\   from  older  I'a'icc 
I  loic  racks  in  three  different  countries  of  the  old  worlc 
Scorpions,  which  appear  to  be  the  most  ancient  type  o. 
air^bieathing  arachnids,  have  been  found  to  be  compara- 
tively abundant  in  the  lowest  Carboniferous  strata.  The 
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Jni  I  aUwo.c  s^m^mn  h  Mine  1..  \\^\  «i,  iit,fribcil 
by  h  ra  /„„„  ,|,c  .,.,1  l.,niul„„  ..f  ll„„„r,.  r*ai  K.,lm„ 

.md"  ".^  .1.™.- ..(  !/;.  .,,,.,4.    ,.  „„       nm"  . 

Ih,  Inner  >r.,  M,,.,^  M„k  .,„,,  ^^  ,•„„„„  ^^..^j  .J^ 

'''  • 

writ,  or  .v«l.„.,l.'    In  is-i,  ,Sr  ,,„.,  „,  ,„„„  ,   ,  ^ 


I  l:c  Mlb„  ,,ui:l,|  M„,jy 


'  XT'*!..**  /.^, 


I*  I. 


>«y1hi,,,r„„,.„:'!j  .'"7''  )clV'«Ml  hr.,.„  cuLrk, 
tl.«-  -.r*r,„H<,l  ""'^^  '  """KMIcI  In  IN,  p,<.„u,c  ,J 
'•"■■.x.  Ill,  Jl,|,„irn  „„l  '''*"li=>"'i  ccf.h.,l». 

I.-.l.r,.nki^,j;rr  ^"  '•"^•l"rMlUra,i,...»„.|  ,he 

lure  .rf  ,(.^,  S"?:.  d»rt.     Ih.  ,cmI|V 

.cc»,.,™,^    i;p™y^>  f"'T«(.,i,<h  „„l,  ilur  M  rectnl 

»"d  «lcail>  ilrnionw''^,  .i,™;"':      "■'  "Kl"  ='  '•.-.lb)*, 
"  mMTjIr.  ,hai  ii  niu.i  hv.r  i»  l.nKd  la 

■  u.  nan  KXII-  VsHll  •<  1.1 
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an  air-breathing  animal,  and  the  whole  organisation 
indicates  that  it  lived  an  dry  land,  in  this  scorpion, 
then,  which  we  have  named  the  HaUtophonfus  nuncius, 
wc  see  the  most  ancient  of  land-animals.  In  the  con- 
formation of  this  scorpion  there  is  one  feature  of  great 
importance,  namely,  four  pairs  of  thoracic  feet,  large  and 
pomted,  resembling  the  feet  of  the  embryos  of  several 
other  trachcatcs  an<l  animals  like  the  Campodea.  This 
form  of  feet  no  longer  exists  in  the  fossil  scorpions  of  the 
Carboniferous  fonnation,  the  appendices  belonging  to 
which  resemble  those  found  in  the  scorpions  of  our  own 
day." 

To  Prof.  Lindstriim  is  thus  due  the  honour  of  first 
announcing  the  discover)-,  and  it  was  not  till  Dr.  Hunter 
had  received  a  photograph   of  the  Swedish  specimen, 
together  with  a  preliminary  notice  of  his  find  from  Prof. 
Lindstr6ni,  that  he  became  fully  aware  of  the  in»portance 
of  his  own  discovery.    Hn  receipt  of  the  photograph  and 
the  notice.  Dr.  Hunter  showed  the  Scottish  specimen  to 
the  prc^ent  writer  (December  1884),  with  whom  he  has 
agreed  to  describe  the  geological  and  zoolugical  aspects 
of  the  find.'  In  the  meantime,  a  short  preliminary  descrip- 
tion for  comparison  with  the  .Swedish  animal  may  not  be 
out  of  place  here.    The  rocks  from  which  the  Scottish 
example  was  obtained  are  the  well-known  Upper  Silurian 
beds  of  Dunside,  Lojjan  Water,  Lcsmahagow,  Lanark- 
shire, which  have  yielded  such  a  magnificent  suite  of 
Euryptcrids,  and  supplied  a  great  part  of  the  materials  for 
Dr.  Henr)-  Woodw.ird  s  work  on  th-j  .Merosomata.  The 
animal  in  this  sjiccimen  is  about  an  inch  and  a  half  long, 
and  lies  on  its  back  on  the  stone.    Its  exposed  ventral 
surface  shows  almost  ever)-  external  organ  that  can  be 
seen  in  that  position,  and  in  this  way  serves  to  supplement 
the  evidence  supplied  by  the  Swedish  specimen.    As  in 
the  northern  individuiJ,  the  first  and  second  pair  of 
apl>cndagcs  of  the  ccphalo-thorax  in  the  Scottish  example 
arc  rhcl:itc,  but  the  palpi  are  n«»t  quite  so  robust.  The 
walking-limbs,  though  not  so  dumpy  as  in  F.  ntinciui, 
als«i  terminate  e.ich  in  a  sin>;le  claw-likc  spike.  The 
arrangement  of  the  sterninn  shows  a  large  pentagonal  plate 
(metasternite),  against  which  the  wedge-shaped  coxie  of 
the  fourth  pair  of  walkin;;-liinbs  abut.    The  cox.e  of  the 
third  pair  bound  the  pcnia^'onal  plate  along  its  upper 
margins,  and  meet  in  the  nud-line  of  the  body,  where 
they  are  firmly  united.    The  ci>\.c  of  the  first  two  pairs, 
as  well  as  the  bases  of  the  palpi,  are  drawn  aside  from  the 
centre  line  of  the   body,  showing  that,  as   in  recent 
scorpions,  these  alone  were  concerned  in  manducation,  or 
rather  the  squce/ing  out  of  the  juices  of  the  prey.  From 
the  circumstance  of  these  being  drawn  aside,  the  medial 
eyes  are  seen  pressed  up  through  the  cuticle  of  the  gullet, 
and  a  fleshy  labrum  (camcrostome)  appears  between  the 
bases  of  the  chclicera:. 

behind  the  pentagonal  plate  and  the  coxa;  of  the 
hindmost  limbs  there  succeels  a  space  shaped  like  an 
inverted  V,  where  the  test  is  thin  and  wrinkled  in  the 
line  of  the  long  axis  of  the  body.  It  is  just  along  this 
line  that  the  trunk  or  abdomen  most  easily  separates  from 
the  ccphalo-thorax  in  recent  scorpions,  and  it  is  at  once 
apparent  that  the  trunk  in  this  case  is  as  far  separated 
from  the  cephalo  thorax  as  it  can  well  be  without  being 
detached.  .Similar  longitudinally-wrinkled  skin  is  seen 
to  unite  the  doisal  and  ventral  scutes  up  the  whole  right 
side  of  the  trunk.  At  the  interior  angle  of  the  inverted 
V  there  hangs  downwards  a  narrow  bifid  operculum 
flanked  on  each  side  by  the  combs,  which  have  each  a 
broad  triangular  rachis  set  along  its  lower  edge  with  the 
usjal  tooili-like  fil.tmenis.  The  combs  almost  hide  the 
first  of  the  four  ventral  scleritcs,  which  bear  the  breathing 
apparatus  in  recent  scorpions,  notwithstanding  which  all 
four  of  these  exhibit  on  their  right  side  undoubted  slit- 

'  ll  lu>  l«m  wnnHrou.lj-  •nirrt  in  the  Anmah  «t*/  MatHziit  »/ XalKrtil 
Hitlvy,  fi  7fi.  anj  rlx  slimt,  ihjl  the  «pc(iincn  »A>  'eol  lo  int  in  16B3. 
Th«  »l<iivr  «t.ii«mcni  \%  the  cafTMt  one— Khn  N.  i'VAiH. 


like  stigmata  at  the  usual  places.  The  fifth  ventral  scute 
of  the  trunk  suddenly  contracts  posteriorly,  and  to  its 
narrow  end  is  articulated  a  long  tail  of  five  joints  and  a 
poison-gland  with  a  sting.  These  joints  are  all  constructed 
on  the  same  principle  as  those  of  recent  scorpions,  and 
as  the  articular  surfaces  are  more  highly  facetted  on  the 
dorsal  than  on  the  ventral  aspect  (a  portion  of  the  tail  of 
the  specimen  lying  sideways  allowing  of  these  observa- 
tions;, there  can  be  no  doubt  that  the  animal  was 
in  the  habit  of  carr)ing  the  tail  over  the  head  (so  to 
speak)  and  slinging  in  the  same  manner  as  its  recent 
congeners. 

The  above  characters  are  shown  in  the  accompanying 
woodcut  (Fig.  2)  on  nearly  the  same  scale  as  that  of  the 
figure  of  the  Swedish  example,  viz.  about  twice  the  natu- 
ral size,  taken  from  a  drawing  made  by  the  writer.  From 
it  and  the  description  it  becomes  apparent  that  the  animal 
was  a  true  air-breather  and  a  land-animal. 

The  presence  of  the  remains  of  these  ancient  murderers 


Fn-  a.— Fo««i!  MMirpon 


Silurian  roclc*  ot'  L«!»m«h»fiow, 


i;ic  l-'l'l-  r        -    -- 

I.aiuiriMhirc,  Scuiland,  fouo«i  by  lit.  HimtcT,  Cariuke ;  macniAed  Iwo 
I  dUmelerv 

,  in  such  old  strata  necessarily  suggests  the  question.  What 
I  was  the  nature  of  their  victims?    As  far  as  the  Carbon- 
iferous scorpions  are  concerned,  we  are  acquainted  with 
several  other  arachnids,  numerous  hexapod  insects,  and 
'  chilognathous  myriapods,  which  might  have  formed  their 
prey.    The  Middle  Devonian  rocks  of  Canada  have  fur- 
nished remains  of  dragon-flies,  which  were  known  as  the 
oldest  land  animals  until  the  present  writer  showed,  in 
1882,  that  chilognathous  myriapods  were  far  from  uncom- 
mon in  the  Lower  Old  Red  Sandstone  of  Forfarshire  in 
Scotland,'  and  the  Gyrichnitts  of  the  Lower  Devonian  of 
Gaspc*  are  doubtless  the  casts  of  such  animals.-    It  is  but 
a  short  step  from  the  Lower  Old  Red  Sandstone  of  Scot- 
land to  the  I'pper  Silurian.     The  lowest  part  of  the 
1  Lower  Old  Red  Sandstone,  which  is  a  lake-formation, 
!  may  be  repre>ented  elsewhere  by  marine  strata,  which 
would  undoubtedly  be  called  Upper  Silurian, and,  in  fact, 
high  up  in  the  Lower  Old  Red  Sandstone  of  Lanark- 
shire, which  contains  Ctphalaspis,  a  band  of  shale  occurs, 

'  Tnuuiutitni  of  iht  Royal  Phywcal  Society,  iggt,  vol.  vii.  pp.  i77.iSe, 
PI.  II. 

*  Tmtun<lie<"  of  iht  Roj-al  Sociny  of  Canada.  »ol.  i.  PI».  xi.,  rii. 
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which  proves  that  jnanne  conditions  recurred  for  a  short 
yme,  and  brought  again  into  the  lake  basin  such  marine 
Silurian  forms  as  lifyrickia,  Ortkoceras^  and  even  Grap- 
tolius}  We  are  not  left  to  conjecture  the  nattire  of 
5'w«n«n  UMect-Jifc,  for  Mr.  Charles  Brongni.irt  intimated 
to  Oie  P^s  Academy  of  Sciences  (December  20,  1884), 
Uirough  M.  Alphonse  Mihie  KdNvards,  the  discoven-  of  a 
fossil  insect,  tlie  rur!;  conjaintni,'  which  is  the  Silurian 
sandstone  of  Calvados,  and  winch  is  even  more  ancient 
than  the  strata  containing  the  Swedish  and  Scottish 
scorpions  The  specimen  cotiijsts  of  the  wing,  the  cha- 
racteristics of  which  are  those  of  the  winn  of  Blatta. 
It  may  be  that,  as  recent  scorpions  feed  exteiuivelv  on 
Of  various  Invertebrates,  die  Silurian  species  also 
visited  Ae  shores  for  the  eggs  of  animals  left  bare  bv  the 
tides, among  which  Parka  dccipitit^.  tlic  eggs  of  its  ni.inne 
alues,  the  Eurypterids  (if  ;lie  latter  had  the  habits  of  their 
near  relation,  the  rerent  king-crab,,  would  form  .1 /v/iz/t- 
wuche.  If  thi'.  -.uggestion  sliouid  prove  to  be  well 
founded,  \st  111,1;,  suppose  that  it  was  this  habit  of  fre- 
quenting the  shores  that  led  the  present  specimens  to  be 
imbedded  in  marine  strata,  as  from  ihcir  completeness 
they  could  not  have  been  borne  far  from  their  native 

Bbh.  N.  Peach 


NOTES 

Wi  greatlx  K«ret  to  record  the  death  of  Dr.  J.  Gw>  n  Jeffreys, 

F.  R.S,,  fnmi  1  sudden  Kttaek  of  apoplexy,  on  S.Vturday  list, 
at  the  age  ■  f  „  venly-six  years.  We  hope  to  refer  at  leiieth,  in 
our  next  number,  to  Dr.  Jcffreys's  scientific  work. 

St»  WlLUAM  Thomson  wfll  on  Monday  i;»vt  an  a.l  lrcis  at 
t1ie  opcninR  ot  1%.  liiic  I  il  oratories  at  University  College, 
Bang. T.    In  the  e.ciiiig  dierc  will  be  a  coHvenaxLmt. 

lid  1  teijiiuii!  yf  the  Society  of  Telegraph  Engineers  and  of 
Klcciricians  was  prc'vented,  at  the  uunmI  meeting,  t«  Prof. 
GeoigeFofbo,  F.R.S.E.,  for  his  paper  on  "  Hie  relation  which 
should  subsist  between  the  strength  of  «n  electric  current  and 
tlu  J.aiii.  tci  ,,r,  ,[  Kictor^  (o  prevent  ovcr-healing."  The  Fahie 
premium  was  prestntel  to  Mr.  W.  H.  Staoe,  M.A.,  for 
his  paper  on  "  Hie  pbyaiolopcat  hewing  of  electricity  on 
health."  The  Paris  Electrical  Exhibition  j  rrminm  w.i<  presented 
to  Mr.  H.  C.  Mtncc  for  hi»  paper  on  "  A  aieih  id  ol  eliminating 
the  effects  of  i>  .l:iris,-i!iun  and  earth-currents  from  earth-tests." 
Having  preiientcvt  the  premium*  and  thanked  the  members  for 
ilicir  supper;  daring  his  year  of  office  Piof.  Adam<  vacated  ihc 
chair  and  iotrodioed  the  jnesident  for  itts,  Mr.  C.  E. 
S|>agnoletli, 

At  the  recent  meeting  tX  the  Government  Grant  (."onmiiltee 
Frof.  Kwing,  of  Dumlec,  received  a  grant  of  loj/'.  to  institute 
obscnations  of  earth  moven^ents  on  Ben  Nevis.  He  was  asked 
ti  .  isiuJertake  this  work  by  the  Directors  of  the  ObscTvalory  there, 
and  he  ioicoda  lo  look  both  for  minute  earth  tremors,  such  as 
have  been  observed  by  Rossi  and  Beitelli  m  Italy,  and  for  slow 
niuveaHni-    f  (fu  1.  li/on,  such  as  those  obsencd  by  Mc-,sn.. 

G.  H.  i»aiJ  H.  J>.irwin  at  Cambridge.  The  tsohited  poailion 
ofihe  Ben  Ncvi»  Observatory  a»ak«»  il  partieahtriy  weD  suhed 
for  observations  of  this  kind. 

St  a  JosKPH  LisTta,  Profcstor  of  CUakal  Snrgeiy  in  King's 
Collage.  London,  has  been  appoinicd  by  (he  Cemian  Emperor 
a  Knight  of  the  Order  Poor  le  M^e  for  Scieoee  ani  Aitt.  j 

Wc  have  receive!  from  the  Fine  Art  Society  a  "remark"  ; 
proof  of  a  very  fme  etching,  by  Mi.  1  kmeng,  of  Mr.  Collier  *  j 
1  orlrait  of  Prof.  Huxley,  which  attracted  so  much  attention  at  \ 
the  KoyaJ  Academy  Lxhibiiion  two  yean  ago.  Doubtless  many  ' 
of  our  leadcn  will  icmemhcr  the  leading  featura  of  the  poitnb,  I 
,1  J-^*'  "  »«F«w«ba  of  8iMi  .J  nrOeoIci^  Swvay  or&»iW.'' 


the  etching  of  which  will  form  a  suluble  com|.auan  to  thz'  'i 
Mr.  Darwin  by  the  same  engraver,  also  from  a  painting  by  Mr. 

Collier. 

Thk  first  arrangement  for  supplying  private  hou'.cs  wiih  dec 
tricity  is  now  In  working  order  in  Paris.  It  hw  been  piace<t  if* 
the  r.is^ag,-  des  I'.inurain.is,  Galerie  Vivieime,  f>r:hc  uie  01  all 
the  houses  in  this  extensive  block.  The  motof  ben^  a  gaa- 
engine,  the  use  of  whkh  is  legal  in  dties.  the  prei|wiMn  ti  ilai 
lighting  establishment  have  nothing  to  dr.  with  civic  auth  •ritw-. 
anil  regulations.  Six  or  seven  shop  arc  now  lighted  »>>•  ai^ 
100  Woodhouse  and  Rawseo  i 


The  Riissi.m  Government  arc  prcjuring  an  exiiedtiion  to  \N  c-.:- 
em  Siberia,  for  the  purpose  of  examining  some  sul[ihur  Jepmit- 
recently  discovered  there.  The  natives  have  for  many  year* 
had  knowledge  of  these  deposits,  hot  the  Govermaent  have  only 
recently  been  made  cognisant  theieof,  through  a  refMMt  by  Lint. 
K.ilityn.  According  to  the  statement  of  M.  Konsehm,  a  mining 
engineer,  one  of  the  de|>o!iits  contains  iipw.-inls  of  live  imlJion  p-si>Jt 
of  sulphur,  the  number  of  the  former  Ijcing  ten.  Eui.  f.c  bte 
hitherto  been  supplied  with  this  article  from  Sicily.  a«i  n  iS 
hoped  that  the  Runian  deposits  may  comiiete  with  the  iiiiiw*  la 
thaf  i>ilr>nd,  In  Russia  sulphur  hi  ■  li  i lu:  :  m  '.-iilv  l-.  t-n  f.inad  «: 
"I  thirkou,  nat  far  from  I'elroffsk,  in  Dagbesian,  which  hak 
chiefly  been  delivered  to  the  jiowder-mtlU.  The  etpe^iitioB  ic 
qaesti'in  will  leave  St.  Petersburg  next  month. 

.Mr.  H.  CticiL  writes  to  us  with  rcfeteacc  to  oar  note  on  tbe 
nritlih  .Museum  lectures  Isst  week.    "  To  soase  of  ua."  Mr.  Cecil 

writes,  "  it  i«  a  source  of  no  little  astonishment  that  the  matrrUl 
of  these  lectures,  some  of  them  of  such  sur]>assin^  interest,  i 
not  '  r-  111  nlr-  .TLV.jssiMo  <,,  students  and  the  general  p  iblit  ir. 
some  full,  substantial,  and  pennaneni  form.  Besides,  it  w«o*l 
surely  pay.  The  hanger  «f  men  never  was  keener  for  c*«e? 
single  seed-corn  of  thrcshed  oui  verity  ;  and  I  am  myself  r 
stantly  asked  with  reference  to  the  subjects  of  these  very  Icctotc. ; 
Where  can  I  find  this  in  accurate  form,  vouche^l  by  the  wwe'» 
n.ime,  snd  o;vrn  to  t?ie  exriminntion  and  judgment  of  all  ojra  * 

.\  Mu;H(i.AN  pi»pcr  gives  .111  account  of  a  |>liv'nonienun  fki.' 
was  witnessed  in  t^rion  and  viciniiy  on  the  cvctung  of  DcceoiKcr 
20 : — At  Marshall  a  bright  luminous  ball  of  large  dimcasiMa. 
tinged  with  a  deep  green,  apparently  lit  up  the  whole  h«*v«»*. 
W:::  li;;lit  wai  instantly  filj.issed  by  a  loud  noise.  >.>ine»Ji*; 
rcseinbhng  distant  thunder,  which  cootiaoed  for  abow 
minute.  I'he  general  opinion  is  that  it  was  an  aendhia.  Kx 
Jackson  the  vibration  was  preceded  by  a  vivid  flash  tc  th.- 
beaveas,  resembling  lightning.  The  phcnomcn*  were  ootic*-! 
in  several  portions  of  the  city.  To  the  south  it  was  feh  'puTr 
strong.  Near  Hanover  and  Hortoo  the  quaking  of  the  canh 
was  observed,  while  the  heavens  foe  an  instant  were  iighscd  by 
an  instantaneous  flash,  followed  by  a  loud  lepsrt.  l<  u].ynjr\ 
were  slightly  jarrcil,  and  the  people  noted  the  mt>it<A  of  tbut 


The  Rev.  H.  .<.,n;  inMla,  Hi^h  Tn.  .-  A  bm^  Pei... 
Ceylon,  has  recently  contributed  to  the  OruHi'tln',  a  awgxi^a^ 
publidiedat  Kandy,  a  short  summary  of  the  views  of  Itiodn 
astronomers  on  the  form  and  attraction  of  the  eari  b .  The  ihe«v7 
of  Bhiakaia,  who  flourished  ui  the  twelfth  century  of  '■•tir  xt*, 
w.is  tliat  tin  ten.  atrial  gIo)>e,  which  is  composed  of  eanh.  s:i. 
water,  j^jKice,  and  fire,  as  of  a  spherical  shape,  and  bci^  aar- 
rounded  by  planets,  such  as  llw  Moon.  Meremr,  VcfffBS,  the 
Snn,  Man,  Jupiter,  and  Saturn,  an>l  by  th'.-  orbtts  of  t*xT>. 
stands  firm  in  the  midst  of  space  by  its  own  pv>wer,  <»iih''<it 
any  other  aid.  This,  he  says,  is  a  well  a<ert*inc-l  fact.  I  >\.< 
the  pollen  in  the  K.td3mba  flower,  on  its  »urfa«r  are  «oa»titcs 
mountains,  gardens,  and  buildings,  where  fUksasaSi  aica.  Ileraaw 
and  Asuras  dwell.  He  refutes  the  tlieor)  that  the  «  Mth  e*ui».>i 
Stand  of  itself  without  any  support  by  aqjuing  that,  if  there  l>e 
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«  tniitenill  mpport  to  the  caith,  there  must  be  oaotbcr  upholder 
of  that,  and  tgtlii  m/iha  of  tbl**  aod  so  on ;  then  there  will 

he  no  limit,  anri  if,  xiJiimatety,  self-support  musC  be  assumed, 
why  not  a&snmc  it  10  iho  ht^t  iD*t«ncc?  I*  not  the  earth  one  of 
theibnmof  Siva?  As  by  nature  i>  .n  the  sun  and  fire, 
rftHimt  in  the  noon,  Anidily  io  water,  bardncN  io  stone,  so 
nobility  is  in  the  nr.  and  inaobilitr  hi  the  euth.  Each 
ol  'cct  f.-Ti  t;^  own  faculty,  an<l  *'  wonderful  indeed  are  the  facul- 
ties itnplaiiicd  in  objects."  A;-  10  ihu  aitraction  of  the  earth, 
Bbiikera  observes  that  the  earth,  powcssing  an  attraciivc  Uixcc, 
4f«ws  t«waixi»  ilsetf  anjr  heavy  mlMUOce  situated  ia  the  »ur- 
roiatdinf;  ainuwphefe,  and  (hat  rabstanee  tppean  aa  if  It  falh. 
I!yt  whither,  he  ;^^'^<i,  can  the  earth  fill  in  trhri.Ml  '-ji.ic?,  which 
is  equal  and  alike  onever)-  "tide  ?  He  ruhculc*  the  Bu.Ulhisls  for 
boldini;  that  the  earth  tle^ccnJs  in  unbounded  space.  An  astro- 
nomical work  anterior  to  Bhailtam's  time  <»y«  the  tcrrettnal 
globe  poa«»e»  Brahma*!  t«M»t  e««llent  power  of  steadinen, 
and  remains  in  space.     The  su  o  of  l.iy  .intl  nif^ht  is 

said  to  be  caused  by  the  rising  and  setting  of  stars,  the  planet, 
and  the  aodiac.  Ary«  Bhalta,  in  the  aiilh  century,  maintained 
the  existence  of  a  diurnal  rotation  of  the  earth  round  it^  own 
axis.  The  5|>herc  of  the  Ntam,  he  states,  is  stationary,  and  the 
earth  itself,  making  a  revotuixm,  pndoocs  the  daily  riullg  and 
>ctliug  of  star*  and  planct<. 

.Mr.  itoFHMA.SN,  «if  Wiilungton,  has  .iddrciscd  a  letter  to 
the  .Anthropological  Society  of  Paris  stating  -.hit  m  various 
Ancient  burial  places  in  Souihcm  California,  and  in  the  islands 
of  SanU  Cnu,  Santa  Rosa,  and  San  Miguel,  he  has  found 
instruments  whiih  ho  lnHi  ■.  ts  lo  those  employed  in  laf.Loiiii;. 
I  Iw  natives  hwt  uo  not  tattoo  themselves  now.  with  ;Iie  c>,i.ip- 
tton  of  the  Haida  Indians  of  Queen  Charloti'  ^  l^UnA  ;  they 
nnly  )>aint  their  face^  bni  <tiU  many  iitdividuals  bear  traces  of 
tattooing.  Mr.  HofTmann  found  feweh  containing  red  oAie 
.\tid  c.ifccs  "f  a  black  >uli-;.iiic-.'.  c  -.i^'  i^f;!  i;  i.ircnMy  of  the 
hydro-oxiilc  of  manganese,  a-s  wcil  as  some  vciy  iiccxllcs  of 

hf.ne,  w<K>d,  and  the  fins  offish.  These  needles  .nie  still  preferred, 
by  tribei  which  practise  tatU>oiiig«  to  those  of  steel,  which  they 
i»ttld  pracwe  eniily. 

ThC  JNlfaiieations  of  the  Rtiasian  Geological  Commi&sion 
s  :ccce<l  one  another  rapidly,  each  of  them  containing  some 
important  contribution  to  the  geology  of  Russia.  The  third 
fasciculus  of  its  A/rwi'  ,  ui-i  iiu-ilislicd ,  i.>ni;iiiis  a  monograph 
by  M,  Tscbeinyscben,  on  the  Devonian  dejiosits  of  Kussia. 
The  interest  awakened  by  the  reeent  exploraii  >ns  in  the  Ural 
.Mouniaiiv.  s\\\i\-v  ;l<]>>sit<  quite  analogoot  to  those  of  the  Harta 
and  the  Likl  )uv«  been  discovered.  Induced  the  atilhor  to 
•Inscribe  iome  of  the  oi  l  collections  of  the  I'.il  <■  m;.  1  .-ic.il 
Museum  at  the  Mining  Insti'.oie  at  iit.  Tetersbur^,  n.imtly,  that 
of  Mcgliltky  and  Antenofl;  from  the  shores  of  Lake  Kutluban, 
in  the  .Southern  I'r.il.  T!n ;  •  fo.vsils  provc<l  to  be  Upper 
I  >cVonian,  and  ni;uiy  u(  ihvtn  l^uuc  new  for  the  Ural  region  ; 
they  .also enable<l  the  author  to  give  the  following  scheme  of  the 
Devonian  deposiu  of  the  Ural  mountains  t^Thc  Lower  Devonian 
is  represented  by  schist«  and  randslonca.  with  numerens  remains 
.  .f  ,//  )•/,!  '  Si.hnur,  and  by  the  limestones  of  Nyaie- 

i  etn.vsk  and  Vurczan  \uppei  part  of  the  Lower  I  'cvonian),  which 
are  akin  tothe  Greifenstein  limestonesandihe  Wis.wnhicher  schists 
of  Germany.  The  Middle  Devonian  conaisu  of  sandy  limestones 
and  unfiMsOiferans  maib,  which  appear  on  the  Ay  and  Yuicaan 
riw  i^  from  beneath  dolomites.  The  ri  h  futni  .  f  the  former 
corresponds  to  that  of  the  Eifcl.  .Xnd,  tiiially,  ihe  Upper 
Pevottian  is  represented  by  the  limestones  of  L.ike  Kotluban, 
of  Murzataeva,  River  Vilva,  the  mouth  of  Snleina,  &c.  ;  U 
corresponds  to  the  Cubo5de»  and  Gonbtitet  schists  of  the  Eifcl 
and  Harti,  and  is  ovvcr.-.i  liy  the  Clymerii.i  lime -tones  of 
Verkhnenralsk,  which  appear,  in  tb«  Ham,  above  the  $0  called 
/mtwtim$t0u-tt^.  Compaiteg  ftwther  the  Deronian  depositt 


of  the  Ural  with  those  of  the  f'etchora,  as  described  by  Keyscr- 
ling,  of  the  Government  of  Orel,  according  to  his  own  <j1  civ.i 
tions,  and  of  North-Wcstem  Russia,  the  author  arrives  the 
following  interesting  condurions  :-On  the  Pelchora  we  have 
Lowe,  l>.voniai.  deposit  •  of  the  Vol  and  Ukhia  rivers,  .ikin  to 
the  Middle  Devonian  of  the  Uial  and  Western  Europe  ;  and 
an  Upper  layer  (on  the  Middle  and  Lower  Ukhia)  which  corre- 
sponds to  the  tJonialite  schists  of  the  Ural  and  the  Gmiatita 
in:,im»uns  deposits  of  the  Rhine.  The  Middle  Oevoninn  of 
the  Ural  and  Petchora  correspond  to  the  dolomitic  limestones  Of 
Livonia  and  to  the  lower  deposiu  of  tbc  south-east,  which  are 
rich  to  corals  and  tentacuUtes.  For  several  interesting  details 
we  must  refer,  however,  lo  the  paper  itself,  which  a  followed 
by  a  rhufuJ  in  Gcrnxan  (twenty-four  quarto  pa^es),  anfl  is  ac- 
companied by  three  jdates  representing  Devonian  fossils. 

Thk  geological  tnap  of  Russia,  prepared  by  the  Geologiwl 
Commission,  is  well  advanced,  and  during  this  year  we  expert  the 
appearance  of  three  sheets  incht-lin^  .1  p.iri  of  the  Ural  Moun- 
tains, the  government  of  KoiUuuia,  aud  ihe  Volga  and-Don 
region.    As  to  the  last  issue  of  the  hveslia  of  the  Commission, 
we  notice  In  it  a  paper  by  M.  Mikhalsky  on  the  structure  of  the 
Kiclce  Mountains  and  the  surrounding  region,    Itsdiief  fcatnrea 
were  already  known  from  the  explorations  of  I'usch  and  R«mer, 
ti.tt  the  very  age  of  the  deposiu  of  ihU  region  (Devonian,  Trias. 
I  Lira,  and  Chalk)  had  to  bedetenniaed  with  more  precision.  The 
Trias  reacht  -  ^  t;rcat  development,  and  M.  Mikhalsky  con&rms 
Prof.  Kce.ner-,  ufirmation  that  all  three  chief  subdivWons  of  the 
German  Trias  .are  found  in  Polaivl.    The  Jurassic  fonnuion  is 
also  represented  by  three  different  deposits  :  one  of  them  cWly 
^.^rre  j  inds  to  the  Juraalie  deposits  of  Southern  Germany, 
n  uiH-Iy,  t  j  fho<!e  of  B.avaria,  as  already  indicated  by  Ludwig 
Aromon.     Another,   which   contains  the  Exc^^yra  tirguld, 
together  with  Gryfhaj  Jilaiata  and   F^len   1  >i.r:/ 11  r, 
seems  to  be  an  iniermdiale  deposit  between  the  uxiotdian 
and  Kimmeridgc  deposits  of  Enghuid.    As  to  the  Oolite, 
its  fossils  are  more  like  the. <-'(  France  and  Middle  Oei* 
many,  but  substantially  diflfer  from  those  of  South  Germany. 
A   reries  of  Jurassic  deposits  at  the  Pckl  i    .llii;e  in- 
teresting, as  it  a«6rda  a  remarkable  mUture  of  the  Upper 
Jurassic  fanna  of  Middle  Europe  with  the  Jonssic  bam  of 
Russia.     It   cont.iiiis   the    riiiunoriite  Peritphiiuttt  Vitftlm, 
which  h.is  been  found  only  m  the  Russian  Jurassic  formation. 
As  to  the  Chalk,  it  is  represented  in  the  south-west  by  much 
dislocated  depositt  cootaioing  Imtetnmits  Crisfii  and  /.  strt- 
atus,  both  characteristic  of  the  Seoonian  subdivisioo.  1  he  whole 
is  covered  with  thick  l.  po.tis  of  UoulderClay,  containing  Scan- 
dinavian  and  local  bon  ders  ;  one  boulder  of  granite  has  been 
observed  on  the  summit  of  tbc  northern  chain  of  the  Kielce 
ridges,  and,  judging  from  the  general  character  of  the  glacial 
deposits,  the  author  believes  fal  the  eiienston  of  the  Scandmnwn 
ice-sheet  as  for  M  the  Kieiee  lidge. 

Scitnct  tatcs  That  the  U.  S.  Bureau  of  NaWgation  of  the  Na^ 
Dc|)artment  reports  that  US  compasses  with  the  fonr-needte 
card  have  been  issued  to  shi]f,  >liirin^'  the  p-i-t  ye.ir.  .md 
they  have  given  general  satisfacUon,  the  behaviour  ol  the 
proved  compasses  nsed  by  the  Oiteley  relief  expedition 
Ivmi  les  l..:ini;  especially  commended.  This eapwlition gathered 
considerable  data  concerning  the  variation  of  the  compass  in 
high  latitudes,  but,  owing  to  iu  spei^  ly  relinn.  none  weic  ob- 
ronceming  the  magnetic  force  and  dip.  Hie  data  con- 
ecm.nt:  eon.pass  vaitetiotts,  eolleelcd  by  the  Department  dunng 
■.lie  I i.i^t  ve^r.  .vc  in  course  of  preparation  for  pnWicaUoiu 
Professional  paper  No.  17,  entitled  the  "  Magnetism  of  Iron  nnd 
Steel  Ships,"  is  in  the  press  ;  and  No.  iK.  ..n  "  Deviatio  ns  of 
the  Compaw  m  U  S.  Naval  VesseU,"  is  nearly  rta<ly.  I"« epaxa 
tions  batfe  been  m«te  fa  »  caieM  e»min*tfa»  of  the  magneto 
dmnuxer  of  the  new  steel  wmeh,  and  «  oompasi  station  is  to  be 


that 

im- 

;ii  hiL-h 


Digitized  by  Google 


\J-> 


NATURE 


'jrOM.  29,  1885 


nu.'Jii-'jrT  3  •J«rT»pnj«rr  Iirr    Tat  jscnaact  fcra  r.  =^^ 
t^rm;     u.-  zrt  t.  •«  n  ^  :  j^-t^  jK.  k        Bens,  ski  » 
i/=iiuac  «il  IK  r<=:i£c  v-nsi.  ne        .■.t.uCMK  k  »a3e.  la 
VM«  o'  tie  STi.:xt:_:  tsx  AT-*  of  ^ja.peb>Kj3M^  ■±ie  erj- 
■  imr  as*  a  irmia'r-        test  ■v^.igfi  ir  Bet** 

'7*  SHI        j«.  ml:  c  viL  :c  :i.aT-f  a.  Txe  Cmf'^m  10  be 

Ir       1^1:31.3?  w-n  t         "■^■•g-'-  g      :ia  resaac  G*:dKi: 

'  -JTT  a  i-<s<=ru  K  V  }.  1..;:^.  icr-j£>  n;-iV  ^Ac^rusn^  mai 
■■—  B  (isfzL.a!Si(  •ti^.itfr  -.ijtrt  *r«  tart  la-.'W  c=ssss«» 

t->.    Tie         I  L:j-jBf  wZ  be 


tic  ■r'jf'S  '7-  par:*  vii. 
I   Ori^isaJ  pBpov 
^frnoea  a  ' 
S»e»  :i=Bd«  L^.  pe ;  3  a 
ggJH  f-CjcL  aai  cacacnscial  vsrka. 

Tie  Taicii 

a>  bei-jcc. 


of  tixr 


via  be 


J  I. 

Kei  BjT«r  of  ToMrcie  a  ^>  bear*  > 
desB^aed  as  nore  cr-IBsei  :iKt  'ae  M: 
•Jsef  are  ?rarS-a~7  3>  jepeaaac.  a^rinaf^ 


«>--^^        I  tv\/iu-sa»ar  lu.;      i»y.i;rtirc  ye^mzxztiy. 

Tm  s-.-j^jii  u  :t<c  Z-^j>-JC>'Jb.~  S^siry'i  OarSsai  dij-m;  the 
uj-  %..-.v.  a  y.-rwe  aHLci     frvs  RsMsa.  pfv 

IT  A>    L^i -T  Ku;-jt£-t :  a  C»-j5iii»c   A^smr  fm-^m- 
•9^'   Jm.:-;.  trnrtrai.n  I"  ICt.  "W.  H.  F.Z.S. : 

-  y  V  ;:  J«,>3_  ':  ;CZ.«.:  •.•>  FK^k^^mt 
■      w.f  •   fija.  t:^-  ua  ra*    Trmja  s.y«M<,  ifex^ibi, 

1       ..f-Ar-.H-'ZAL  '.'TES 
»  '  *.•«►  B.r--nif  -y  -UT  O^- jprx;  — S->cietT  co 
y.  11  I    X        a.     mrt.  1  -jt.  u*  esj  /jra^jos  of  Cape 

•  lb  iKT'  ■  ^•jvX, t  .la.  a.         air:  Cirinj  ■'-t.A  be 
■>.«c.f:^  nmi-t  «-,iir--,          ^v.-ssi^a.**  i.:*-:  a>:e»  oe  N-jrJ>«» 

at/*    -f»  'ji  -J*  y-.>. '."i  L»d«-=.:je'  lO'^trrrcCa 

.-.  «ri  •  t  -n  4  :»L  I-r  i.      Tr -m.  ir  vvf  «i^'eoc  KXitb  d 

•  siiftia  ..  "  ut »  >i  ••T  ibe  Chajn.  It 
.  ••<..■  •  ip-jvrj'„  A  JT  •-  wii  L".«  tit  Frendi  Cosisa] 
it    A^j-  v.-  f  -c-r  'm  ••■.ry  frjtrK,- j'jtt  arvt  £rj«  EaKent 

•  y  '.^tr..  -.  tuT  TL-.'.fr^  r*-:.«^  n^l  jra.';oo  ta 
>*•  M.'ji     y  f».u  f  r-j.            M  •.u.'ftr:  '.y  tiie  W:ii>.'jy  of 

!  .ri  .  •!  ».  •  a  i>'i<«:  r..-j.c  '.v  '■^■.tAzn.  <ieKT;bed  :bc 
I"-    i    -J  -.u  jMnff  aJ^  ri-'t  s<-r«  'x,  ie  ci^anoer. 

11. "•««•-    uv*.  w  .•^•!       •-•jt  vf  "ie  sai  e^^rruj  aad 

->:<•(      '<vm      Av^ioet.    Hz  »'<>r:  s:.vd£  Ta.=ab^  aiiorBa-  | 

VI  •»•  jt-jyi;r7  ta'i-i.  i_-*ve7.  aarC  :;L-ai»nl'j^  of  thi* 
.         .  . i. ..       Jtr.--  r*t  t-ttr.tct-^  xmju^A 

» .jfimi    a  Fn--»     T-ft  f-.C^vsn  n>r-iii«  were 
t         '    •     f .  r.  o/r:^  *.'.  y.  -ie  F-.oea-.  i'i  fx  bu  yara^  in 
'4.*.'  y  1^       MU*.  *ji  cx;.«',r>  .  a  of  ii«  iocibcra  extremitr  of 

•  *  ».  4  y -/us-'a  -jt  ;  ay.'  u/r-z^u  to  I>r.  Xei*  lor  fe»ai 
f*--^;  *  iMtfy^.'.-iA  aar:  i  ti^e  r--b«r:o  mexyiottii  jmtu  of 

;  ac  La  lla^me  ynae  to  ike  Ilaanh  mbbut  of 

tbr  iliHiiijt  IP  Ae^IltMtkrcaCMT;  aad  Ac 
to  M.  Dmbm  V. 

AQajft  tciam^  ve  Ae  4i4Bcba«Meaa  of 
******  '  •  riJiia  AMMbr 


Ztr^v-tn^sk  mAjat  :^er  owi  arm.  wijA  mr 
beaxtr^    Aiier  aa^ap  arrsTed  al  ^ 
a*  13  Mo:«i(  sJt 
ie  iBjr~.'i-y<=t 
E-aes  :z.  :be  ^-Zli  Vjcxs^  ^ 
ibey  iarc  arti  -.besx^^pcs  s.  freac  sicBOes 
ir.'^.uek  a&i       i_i:>«  »:  sae.  F  iaLX  or 
''ire.    T6e  mrni-wn  af  tbe  acciat-a. 
ta  ctdiaoe  thea  :i2K  tae  ixx.  a  a:^ 

Tmx  Arps=--iae  rtjir*  -tjc  t:  'ie  Cbaro  a-Z.  x  »  need. 
tbe  res=l:  o£  ^'-ii^  a  Ui^e  icrrxser  i>  frrjaacua  md  aciicai- 
r^re-    Ti»  Jic  :i>e  jacr.  :i>e  baua  of  tbc  R:-. 

Bersrix  cc  Red  k.re;.  irwx  ir:s  :be  Aado.  aaJ 

c^=»m>'a  to  be  oc  asp:mt?e  t.^ui*  rae  6i«  deprr  x' 
joorraie.  Socc  ar.er  r  ing.t'o  tbe  vaem  of  tbe  Tcac^  aa-1 
ibiizld  be  aari^bue  x:£«s»  '^fd  1*  obgrarfd  ^  tnaka  -<f 
3«es  aad  if  z  i :ies  bck  :.A«eL»  lyxt  aW-L  r*  r* lawrt  a M 
be  i3ril:  t:  iad.  I:  5:»»  it  a  »ocib-weiicr'.T  iawrjja.  aa-l 
eacer*-  tbe  R>:  Para^^r  ane;  a  exrae  ai  aS.u::  500  tu-AcErev 
The  diKn:»  irscja  a^_ca  s  are  w«u-ao>.^iri  ;  thtj  mrc 

3iiir.:rf      into  of  Iatiaa>.  a^^Jia  saTacn:*  aca^wa  i»  tt# 
arr>a.  aai  akx  abea  tbey  i;  BX  irtr       V.rL-TTi^  *»4  ^.le^. 
ezia;  CO  ih:  'ixzsss  w^^-r  :':i:7=ai  aai  ac  t^  carL«  vb.^b  '^;* 
cas  cjc:r:T«  ts  steal  - :  a  lie  Ar^taeaek.    TSe  aaber 
shai-.-uaik  of  tLt>  pan  ac  tbe  C-ia.y  »  c«-iBfri  a:  10.000. 

CT.Va/  pcb:»^S«»  a  lecter  l-:«a  D--.  Claas.  a  vesbcr  U  ta  - 
>:ca<a  exped^^DO  ists  t«  :i  tbe  m^st  nexTMcd  part*  -t 
Bn.-il  1:  aas  far  icoe  rnr  a.ctoti  abecbcr  tie  ea^l:t»/n 
wii  tbe  >Li:^  oc  »..>»e  ocbcr  mac^bturj^  tn^w.ar* 

of  ibe  Aati'-'O.    It  aj;«*r*  D.-a  iha:  tbe  X-;:^  aa»  xhe  mrt 
e»pi>red.    i.'a  Mit  ja,  liSk*.  ibe  «3C>ei-;i»  ieC  Caraba.  tar 
caxriai  of  tbe  T^CT^ce.  Maro  Grosso.  am^'d  00 

J:iy  JO  a:  R;3  Batorr,  aai  is  tbe  eai  .-f  «.>rr;.^eT  a:  Para,  u 
the  m :  cib  cf  ti:e  *-     IV.  Cast  wmes  thaz  xbrj  com- 

P^cIt  came-i  tb«:r  aa.ae-  .\f:*r  a  woiaey  of  ta  » 
a>ct3»  from  Csraba.  tbt^  u-lri  la  czajct  i>«a  a  saall  hvcr. 
vhica,  accc<^^  fic  t>  tbe  c&a^  ibcx^i  beL«c  to  ibe  Xta^a 
reg^oo.  Tbe  ditc-tcss  trxai  tbe  awne  of  th»  im»  a-e 
"«>•''•■«* hy  BCBer.-'=»  tnbes  a-S^  ba«e  ae^r  ma.  vuk  abur 
mea.  aad  abo  ase  ocJi  i:r;^'e»&ts  of  Keae  aad  boae.  At  tikf 
I2ib  parallel  tber  case  oc  'Jte  Xjaga.  Tbe  caiataoa  caaicU 
tbe  trarcuef*  tbe  i-5.--^rT.  nd  ibey  aiio  ssMvd  B«cb 

froa  bzaeer.  For  a  ab:««  B.'Stb  tber  bad  mchny  bat  beaB« 
to  eat.  lt=naj  par:  of  "Jie  iesoeac  sf  tbe  Xai^  ak-v  ibcy  mt* 
wish  tbe  taiae  trocbk»  tni  :rr<-aU3a»  :  bat  t9«arit  tbe  oT 
tlcir  yymncf  ihey  tired  msrb  better,  fmstof  aVakflfroai  uoe 
Iniian  i~>i£e  t:>  anc<ber.  c<£  Owsober  15  tber  amvcd  at  th« 
&r«  Bnjii  .iB  «e::le»en:  oc  ibe  4tb  paraucL  Tbe  bead  of  tbe 
et-p^Lurm  ba»  a  la.-^  cx.cra:c  of  ladaa  oSecu,  aad  tSc 
colleoockt  r(  tbe  c<ben.  :b>3^  sack  iti—afei  bj  vater.  are 
otberaae  tale. 

Mt.  Wm.  Cavu.->n.  F.GS.  aa  iaJefas^able  e^piorer  of 
Malaraa  cocatiKa.  bas  -=<  pre:ia.T<d.  a:  Siayafcn.  a  Uixe  aikl 
elaborate  maft,  oa  a  scale  oc  half  aa  lacb  to  tbe  Mile,  of  <Lstr»€X%- 
mcatlj  etpijccd  W  h:o  ai  >eiaa^.  Via  SelaaKor,  S«a^ 
Ujoa^  aad  of  bet  pant  of  the  Malar  Praiawli  The  iaa(i  i» 
■aad  to  be  eaoeueatW  iraav  cfv.  aa.:  :o  be  a  ralaable  acqotstKKt 
to  oar  exiiaag  ecograpSical  k&ya'Mfe  of  ibe  Malay  Pcniasula. 
wfaicb  is  waaTabal  Itsutcd. 

A  ccocaAniiCAL  coefcrcaoe  »  aboat  to  be  hcU  m  Mdboarar 
oa  tbe  occaacc  of  ^  finx  aaaaal  aeeti^c  of  tbe  Vktoctan 
braacb  of  tbe  CKMCrafbical  Soaety  of  Aaaiaha  Meabcn  ••! 
tbe  (caeral  ooaaal  of  tbe  Socxtr.  as  a«B  a»  of  tbe  local  ooaaoU 
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of  the  Mew  South  Wales  end  Victomo  branches,  ere  inTitcd. 
AaMNv  the  enlyecia  10  bediecuued  are  the  nceeuity  of  defining 
(he  CMCt  neaoiiv  of  the  nocnahicAl  term  Aattntiaeiti,  the 
oonpUatkm  of  a  Mkible  wotk  oa  tie  geograuhv  of  Anatnlia  for 
Australiao  sehoobt  the  cxplontfaMl  of  Hew  Guiaeat  and  the  dU- 
cnvering  an<t  (fefining  of  The  exact  boindaiiei  of  what  mtiy  now 


ASTROSOMICAL  PHENOMENA  FOR  THE 

WEEK 

1885,   FfcBkliARV  1-7 

(For  the  recknninc  of  lime  the  civil  daj,  OOBneikcing  at 
Greenwich  mean  midmght,  counting  the  boon  00  to  34,  is  here 
employed*) 

A I  GrttHvi<k  CM  Fthruary  I 
.SuniisL>.  7h.  40(n,  ;  souths  t3h.  Ijn.  S3'2s. ;  &elS|  i6h.  4701.  : 


Mood 


dccl.  on 
111.  35ni. 


16'  58'  S. :  Si 


seu>,  8h.  i2in 


IS!     22IJ>.«  : 

•ridian,  8'  21 


Ti«e  at  Sttiaet, 

u)iith«,  lb.  23m. : 
N. 


DMLeaMwfaBAn 

1.  .11 

h.  m 

Mercury 

6  31 

lo  .vi 

'4  35 

...     22     3  S. 

Venus 

...  637  ... 

to  39 

14  41 

...     22     3  S. 

Mttrs 

...    7  S*  - 

12  24  .. 

i6  s6 

...   17  ai  S. 

Jupiter 

18  34* 

'  37 

8  4>^ 

...    If  a8 

Saturn 

..     12  14  ... 

20  17 

4  20* 

...   21  33  N. 

*  lodkalM 
dwroOevlac 

that  the  riiias  U 1 
aeeuMytday. 

hM  of  (he  precsdins,  awl 

the  MKiac  thai  of 

Oe€MtkaitmnfSUrsfytktM»tH 


I  .. 

1  .. 
a  .. 

2  ... 
a  ... 
S 


Star 

..  B..\  C.  3529 

..  </  Leoni>  ... 

..  B.A.C.  3836 . 

...  75  I-cor.is 

...  7^  Leonid 

...  B.A.C.  4591 


6 

5 
6 

Si 

6 

6 


I>i>ap. 

4  16 
20  I 

5  26 

6  29 

3  '3 


h.  in. 

5  20 

20  57 
4  41 
b  28 
7  as 
4  It 


aaBMsfaoi 

ttekft 


90  392 
31  ai8 
76  276 
116  267 
81  31a 
95  199 


b. 

5 
2 

5 
6 

32 
O 


P.'uiti-mcna  if  Jupiiti  ' i  Sattiii:a 
Feb. 

3 
4 


46    I.  Ir.  injj. 
33     I.  eel.  disap. 
15     I.  occ  rea^). 
6  II.  If.  ini 
8  IV.  od. 
12    I.  tr.  ing. 
a  3t     I.  tr.  egr. 
6  25  IV.  occ.  rcaj>. 
31    I     I.  eel.  <lisap. 


h.  m. 

23  4t    I.  occ  reap, 
o  9  If.  ecLdinp. 
3  49  II.  occ.  neap. 
iS  38    I.  tr.  i^. 
20  57     I.  tr.  egr. 

5  ...  t9  13  II.  tr.  jpg. 

22   8  II.  tr.  cgr. 

6  ...   2  37  III.  tr.  ing. 

6  13  in.  tr.  egr. 


Saturn,  February  I. — Outer  major  ax i 
outer  minor  axi.'i  of  outer  ring  _  20  i  ;  i 

FcbruBiy  t,  7h. — ^Jupiler  in  conjunction  with  and  4'  9'  ooiih 
of  the  Moon. 


o!  rnitcr  nag  —  44" 'S  ; 
uitu  rti  surface  viiible. 


T^HE  Pmideot  of  the  Royal  Society  of  Victoria  devoted  a  ooo- 
^  lidciaMcpofttM  of  the  presidential  addveai  contained  in  the 
hutpnblished  tolnne  of  the  Society's  ThmMwfjMir  to*  review  of 
the  prOgms  of  lu  in  the  colony.  It  night  at  fiist  tight  lie 
•apposed  timt,  in  young  coounttoities  Uke  those  of  the  western 
States  of  Amerioa  or  of  our  own  Anstratasiao  colonies,  the 
struggle  to  develop  Ibeir  resources  to  the  utmost,  which  occupies 
evwy  one,  anJ  the  total  nbfence  of  a  leisured  class,  would  be 
an  insurmountable  obst.icIe  to  Mrientific  work,  or  indeed  to  work 
of  any  kind  for  its  own  sake.  But  the  numerous  and  valuable 
publications  which  we  constantly  receive  from  &cientil)c  societies 
formed  among  yoim^  I .ni^Ii^li-'-iic.x^inii  communities  all  over  the 

Sobe — in  fapan,  Clnu:*,  il.t  S(i;iit',  1  i ylon,  Australia,  Canada, 
c  Unjti-«i  .M.uo-,,  iIk-  Cape.  ;nid  iiiati)'  <-thi-r  [ il.ices— show  tlmt 
this  imptc^iiu:!  ij  ulkoliv  ineorroct,  anil  tli  it  the  members  carry 
with  thcrit  into  sicicntinc  »oik  the  energy  and  peiMTCiaiMe 
which  they  exercise  in  Iheir  ordinary  avocation'. 
The  fitit  sign  of  piogim  which  lu>.  Elleiy  bad  to  duoolcte  to 


hi.s  address  was  that  the  Royal  Society  had  grown  too  large  for 
its  building,  and  consequently  the  more  .spacioas  rooms  of  the 
Melbourne  Alhenxuni  had  to  be  selected  for  the  annual  address. 
The  number  of  members  has  increased  annually,  and  the  Snan- 
cial  condition  of  the  Society  is  satisfactory.  During  the  year 
under  review  there  has  been  "a  vigorous  and  healthy  progress," 
but  the  youog  body*  haviqg  oal^wn  its  juvenile  gainients» 
must  provide  ittdf  with  more  capadousoncs  in  the  shape  of 
coasidenble  additions  to  the  Sode^  home.   la  the 

levcnl  Dational  scientific  and  »'^*'"'^  dcpanmeBli  the  jear  has 
been  one  of  aeUve  kbonr,  and  their  progitese»  hi  common  with 
thMof  ih«  Society,  haa  been  eoaiiderMi)e.  There  if.  the  Piesl- 

for  fcnowlc4|e  hk  the  vtriovs  pttw  and  applied  (dcneea,  and 
especially  as  npplied  to  technical  tniaing  and  to  the  dai^  lO' 
quirements  of  life.  New  sodeties  for  the  pmecolioo  of  atndy 
and  research,  moie  especially  in  the  natvnl  aciencca,  have  come 
into  exbteoce  in  the  provinces,  and  the  older  societies  and 
schools  are  increasing  in  their  influence  and  tisefuloess.  The 
.School  of  Technology  ajid  the  technological  museums  at  Mel- 
bourne  are  growing  rapidly.  An  example  of  the  great  economic 
beoelits  of  such  institutions'  was  afforded  during  the  year  under 
review  l>y  the  opening  of  a  new  trade  between  Victoria  and 
India  wholly  on  account  of  the  knowledge  derived  in  Melbourne 
from  the  nuiscuin  collection  of  Indian  woods,  and  it  is  antici- 
pated that  hko  result  will  accrue  from  a  collection  of  colonial 
economic  wchxI-.  ^clU  ;o  CaKutt.i.  Irs  Ballar.1t  and  .San  itmr^t 
the  schools  uf  imacs  aji;  iiii|M>iiAii(  centres  of  teaching  in  the 
arts  and  in  applied  and  natural  sciences.  In  Melbourne  itself 
the  Medical  and  ('hann.-iceutical  Societies  the  Microscopical 
Suciciy,  nn  l  c.poc  i.ally  ihc  Fidd  Natur.llists' Clubi  |UIV«  pftt' 
token  in  iho  ^;i-ncial  piii^TCSs. 

The  Pre>:Jijn;  \\\'-\\  <.:>\\\>:^  ti.  ih^-  ■  [■.;.;stion  of  what  has  actually 
been  done  III  \  the  vf.u  towards  the  .advance  of 

natural  iCiciiLo.  riic  In  t  ji<_\-..m  luloii'-J  Id  in  lliis  i:^initft:tiLiii 
is  iiaron  Mueller,  to  who  crticarvh  i-.  iIul-  a  hiri;L-  propjrlion  of 
what -is  known  of  Australian  botany.  11c  -.a^n  i  ilivl  m  yetting 
the  Colonial  Govemnifnt  to  purchase  fur  the  li  iianicai  MuscHm 
the  collection  uf  1)1.  .Salldc-r^  of  1  l.irii'iurL;.  a  h-.niiiij^  autlinrity 
on  alga:,  antion  liurupt  au  ui.l  North  Afucati  h'ltany.  Vaiuiitile 
additions,  illustrative  i>f  the  (lora  of  the  wc  tcni  coasi  districts  of 
Australia,  were  mode  i><  the  am:  museum,  which  has  really  been 
formed  by  Baron  Mudht  himself  from  his  collections,  extending  . 
over  nearly  for ty-foui  ycai  >.  .\  mon|»  new  publications  of  the  year 
were  additiniL>  tu  ihi:  "  Kiagmtnla  I'liyt  j^iajiliia  Auslralis,"  a 
continuation  of  the  "  S)  >;ciiialic  Atlas  ol  the  bucalypti,"  a  new 
cd.  :  I  a  work  on  "Select  Plants  for  Industrial  Culture," 
and  "  A  ^^ysiematic  Census  of  .\u-tni1tan  A  second 

volume  of  the  vegctatdr  t'l^sih  of  tlic  annfctou^  drills  was  com- 
pleted, and  in  its  piges  are  descrilAxl  and  com]>arcd  most  of  the 
fossil  fruits  of  the  I'liocene  |>eriod.  A  vast  firl  l  of  imestij^atiun 
still  remains  in  tJie  fossil  foliage  of  the  Miocene  dei'  isis.  With 
a  rffercnLC  to  the  work  of  the  Melbourne  i  >l'  i  r\at  iry  during  . 
the  year  the  president  closes  that  portion  of  the  .iddrcss  with 
which  we  arc  specially  c  mcenied  here.  At  the  end  of  the 
addre-s  he  argues  that  the  Koyal  bocicty  is  broad  enough  in  its  . 
constitution  to  embrace  all  sciences,  and  that,  therefore,  vari')us 
sections  in  connection  \«itb  it  should  be  formed  rather  than  new 
societies  for  e.ich  science.  The  community  is  not,  he  thinks, 
yet  larjjc  enough  to  maintain,  in  an  efifeciivc  state,  a  number  of 
scientihc  societies ;  and  if  all  in  Victoria  imcrestcd  in  the  pro- 
gress of  sdeooe,  or  engaged  in  her  various  byways,  were  to  unite 
together,  n^l  only  w  ^uid  mofeuaeful  work  be  done,  but  the  work 
wouU  be  more  valuable,  un  account  of  being  subjected  to  a  wider 
Critid-n.  All  the  c  donial  scientific  societies  ceabined  would 
forma  strung  bady,  capable  of  f  siLr!n;;  and  even  subsidising 
scientific  research.  In  one  rcMK-c,  pciliap-.,  the  wheels  of  the 
Society  might  nm  more  sm  >othiy.  The  v.)lume  (a  rather  small 
one)  of  the  Ihtmiae/nini  tor  1883  was  not  issued  till  .May  30, 
1884,  and  was  not  ddiveted  in  London  until  more  than  six 
months  later. 


THE  KILIMASJARO  EXri  PITIOV 

AT  a  meclin^T  of         Koyil  ( le  >i;ra[)h;c.d  SinH'ty  lieid  on 
Ml  iiid.^y  nij^ht,  Mr.  II.  II.  Johnstdn  j;.!'.  c  a  dotjriplion  of 
hl&  vuil  lu  Kiliriianjaro,  on  the  slopes  ol  »hichh'-  sjiciit  more 
than  five  moutli-.  in  th<'  MtmnuT  .mil  .oitunin  of  last  year. 

Mr.  Johnston  began  by  explaining  the  circumstances  in  which, 
«•  appdaied  leader  of  the  expedition  pfojected  by  the  joint  Kill- 
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manjaro  Committee  of  the  British  Association  and  the  Royal 
Society,  he  fuund  himself  on  arriving  at  Zanzibar  without  any 
trained  colltclors  to  assist  him.  Giving  a  lively  and  picturesque 
narrative  of  his  adventures  during  his  stay  with  Mandara,  chief 
of  Moshi,  a  person  of  remarkable  character,  who  nilcs  a  small 
tract  on  the  lower  slope*  of  Kilimanjaro  at  an  altitude  of  about 
6000  feet,  and  is  at  war  with  all  the  surrounding  potentates, 
Mr.  Johnvton  told  how,  after  some  difficulties,  he  began  the 
ascent  of  the  mountain  with  forty  carriers  and  some  guides  pro- 
vided by  another  chief,  Maranga.  They  crosse^l  the  cultivated 
/one,  which  ended  at  about  5500  feet  in  that  part,  entered  a 
healthy  district  with  ple.isant  grassy  knolls  and  many  streams  of 
running  water,  and  encamped  beside  a  lovely  fern-choked  brook 
at  6500  feet,  the  whole  ascent  being  very  gradual.  The  follow- 
ing day  they  passed  through  stunted  forest,  not  unlike  an  English 
woodland,  where  the  trees,  however,  were  hung  with  unfamiliar 
ferns  and  crccjicrs,  and  where  dcliciously  sccnte<l  par.isitic 
begonias  trailed  their  pink  flower-bells  from  branch  to  branch. 
The  drac.-vna,  which  is  cultivateti  by  the  Wa-Chagga  to  form 
hedges,  here  grew  wild.  Tree-ferns  were  abundant  and  haml- 
some.  .Above  7000  feet  the  orchilla  moss  draped  the  forest  trees 
in  long  gray  festoons.  Tracks  of  elephents  were  very  numerous. 
The  other  noticcible  inhabitants  of  the  forest  were  dark  blue 
touracocs  and  tree-hyraxes.  Wart-hogs  were  occasionally  met 
with  up  to  8000  feet.  .\t  (yooQ  feet  they  encimped  for  the  night 
by  a  small  spring  of  water  in  the  midst  of  a  grand  bit  of  forest, 
not  of  that  stunted  character  which  marked  the  lower  woo<Is. 
I  le  caught  a  chameleon  and  many  beetles  here,  and  also  shot 
touracocs  and  pigeons.  The  next  day  they  walked  several  miles 
e.-iotwartl  to  find  a  good  place  for  vcttlement  close  to  water,  and 
not  too  high  up,  so  that  his  shivering  followers  might  not 
suffer  unreasonably  from  cold.  He  s<lctted  an  admirable  sjiot 
on  a  gr»ssy  knoll  rising  above  the  river  of  Kilcma,  which 
takes  its  source  near  the  lase  of  Kimawcnzi.  ITic  altitude 
of  this  s|>ot  W.XS  nearly  10.000  feet.  Having  seen  every 
one  carefully  installed  and  protected  from  the — to  them — 
severe  cold  ifor  the  thermometer  descended  every  night  to  one 
or  two  degrees  helow  freezing-point),  he  transferred  his  o¥m 
quarters  to  a  higher  elevation,  and  began  industriously  to  collect. 
His  first  excursion  w.-is  to  the  I  ase  ofKimawenzi.  The  terrible 
hurricane  of  wind,  however,  that  raged  round  this  jjigged  scries 
of  lava  peaks,  prevented  him  from  continuing  the  ascent,  although 
he  doubted  if  it  were  p>.Nil>lc  for  .my  one  to  reach  the  summit, 
owin^  to  the  want  of  foothold.  The  snow  varied  very  much  in 
qu.intity  on  Kimawcnzi.  .Sometimes  the  whole  peak  would  be 
c  ivcred  down  to  the  parent  ridge,  with  only  the  precipitous 
rocks  peeping  blackly  through  the  mantle  of  while.  .\t  other 
j>erii>ds  the  snow  w»uld  t>e  reduced  to  an  insignificant  patch, 
aiil  the  reddish  sand  which  fillc^i  the  cresnces  and  glissades 
Ivctwecn  the  lav.i  rocks  would  be  left  expo».e<l  to  view.  This  change 
from  an  almost  complete  snow-cap  to  nearly  no  snow  at  all 
might  be  effected  in  twelve  hours.  His  great  object,  hiwever, 
was  to  rca.h  the  snows,  and,  if  possible,  the  summit  of  Kibo. 
To  ilo  this  it  would  l>e  necessary  to  sleep  on  the  wsy.  He  had 
therefore  to  ind.ice  a  few  followers  t'l  accom|i«ny  hira  to  carry 
impedimenta.  Staiting  at  9,  he  walked  upwards  with  few 
sto]>p.^es  until  1.30.  .\t  first  they  cros^rd  grassy  undulating 
hillocks  the  road  l>eing  fairly  easy.  Then  they  entered  a 
heathy  tract,  scorched  and  burnt  with  recent  bush-fires  ;  but 
higher  up,  where  the  blaze  had  not  reache<l.  the  vegetation  was 
fairly  abundant  and  green.  Small  pink  gla  lioli  studdetl  the 
ground  in  numbers.  At  an  altitude  of  nearlr  13,000  feet  bees 
and  wasps  were  still  to  be  seen,  and  bright  little  sun  birds  darted 
from  bush  to  bush,  gleaning  their  repast  of  honey.  K  little 
higher  they  foumi  warm  -prings.  the  thermometer  shov»ing  the 
tempeiature  of  the  trickling  mud  to  been"  F.  Mounting  high 
above  the  rivulet  the  scener)*  became  much  harsher.  Vegetation 
only  grew  in  dwarfed  patches  as  they  passetl  the  altitude  of 
13.003  feet,  and  the  ground  w.is  covereii  with  boulders,  more  or 
less  big,  apparently  Tying  in  utter  confusion,  and  without  any 
definite  direction.  I  licy  were  not  very  dilTicult  to  climb  over, 
and  even  *ecmc<l  to  act  as  irregular  Mune  itcpa  upwards.  In 
their  intcrMices  heaths  of  the  sitt  of  large  shrubs  grew  with  a 
certain  luxuriaocc  Aboat  13.700  feet  he  saw  the  lost  resident 
bird,  a  kind  of  ttoaedMt  aitpareatly.  It  went  in  little  cheery 
flocka,  and  (bowed  tttch  abKnce  of  fear  that  he  bad  lo  walk 
away  from  it  belbre  ihootiBf  to  avoid  shattering  his  specimen. 
After  tbn,  with  the  exccptioo  of  an  oocauonaJ  great  high- 
•owiqf  kite  or  ercat  bUlcd  ra««n,  be  saw  00  other  bird.  t>n 
rcAcUag  a  hdglu  a  little  above  14.000  feet  be  stopped  aeain 


to  boil  the  thermometer  and  refresh  himself  with  a  little  lutkch. 
Throughout  this  ascent,  which  was  easy  to  climb,  be  suiTeTed 
absolutely  nothing  from  want  of  breath  or  roounism  ticknesi. 
although  his  three  Zanzilari  followers  lagged  l)chin<l,  paoi:nc 
and  exhausted,  r.nd  complained  much  of  their  lungs  ai»l  head. 
•'  Mounting  up  a  few  hundred  feet  higher  than  the  last  stofomg- 
place,"  Mr.  Johnston  said,  "and  rounding  an  unsuspecte.1  and 
deep  ravine,  I  arrived  dose  to  the  l>ase  of  a  small  peak  which 
h.id  l)ccn  a  continual  and  useful  point  to  aim  at  during  the  whole 
journey  from  my  station.  I  was  now  on  the  central  cunocdinf 
ridge  of  Kilimanjaro,  and  could  see  a  little  on  both  sides,  though 
the  misty  state  of  the  atmosphere  prevented  iny  getting  any  p>«>«l 
view  of  the  country.  This  ridge,  which  from  liclow  looks  *o 
simple  and  straight,  is  in  reality  dotted  with  several  small  moon- 
cults  and  cut  up  into  many  minor  ridges,  the  general  dircciioa 
of  which  is,  on  the  southern  side,  from  north-exst  to  s«juih-wc»t. 
To  the  eastward  I  could  see  the  greater  part  of  Kinuwcnii 
rising  grandly  with  its  jagged  peaks  and  smooth  ulUsides  <A 
golden  sand.  Westward,  I  still  lookcti  vainly  in  the  pOol  op 
clouds,  for  the  monarch  of  the  ch.-iin  stdl  remained  oUtinaiely 
hidden,  and  I  was  at  a  loss  as  how  to  be>t  approach  his  awfiil 
crown  of  snow.  .At  length,  and  it  was  so  :>udden  and  *•>  fleeting 
that  I  had  no  time  to  fully  take  in  the  majesty  of  the  tno«y 
dtjme  of  KilxN,  the  clouds  narted,  and  I  looked  on  a  blase  ..I 
snow  $0  blinding  white  under  the  brief  flicker  of  sunlight  thai  I 
could  sec  little  detail.  Since  sunrise  that  morning  I  had  caagbt 
no  glim|>se  of  KiU'i,  and  now  it  w.is  sud<lcnly  ptcsente-i  to  me 
with  unusual  and  startling  nearness.  But  before  I  conW  get  out 
my  sketch-lxwik  and  shar|>en  my  chalk  pencil,  thr  cloutU  had 
once  more  hidden  ever)'thing,  indeed ,  had  inclo-d  me  in  « 
kind  of  London  fog,  vcr)-  depressing  in  character,  for  the  de- 
crease in  light  was  rather  al.xrming  to  one  who  felt  himself  alr«iie 
and  cut  ofl"  at  a  point  nearly  as  high  as  the  summit  uf  Moat 
Blanc  However,  knowing  now  the  direction  of  my  gual,  I  r>*e 
from  the  clammy  stones,  and,  clutching  up  my  sketch-book  w*h 
iKnumlnrd  hands,  liegan  once  more  to  ascend  westwaidfc.  Setitvg 
but  a  few  yards  in  front  of  me,  choked  with  mist,  I  made  bol 
slow  progress  ;  nevertheless,  I  continually  mounted  along  a 
gently- sloping  huminocky  ridge,  where  the  4p.ices  in  between 
the  masses  of  rock  were  fillevi  with  fine  yellowi»h  sanil.  There 
were  also  fragments  of  stone  strewn  about,  ami  s<ime  of  theve  I 
put  into  my  knapsack.  The  slabs  of  r<Kk  were  so  slippery  with 
the  drizzling  mist  that  I  very  of^en  nearly  lost  my  fiK'ting,  and 
1  thought  with  a  shudder  what  a  spraine«l  .inkle  would  mean 
here.  Ifowever,  though  reflection  toM  me  it  would  be  better  to 
return  to  my  followers  and  recommence  the  chmb  to-morrow,  I 
still  struggletl  on  with  stupid  persistency,  and  at  length,  after  a 
rather  steeper  ascent  than  usual  up  the  now  smoother  and 
sharper  ridge,  I  sudilcnly  encountered  snow  lytn^  at  my  »erjr 
feet,  and  nearly  plunged  headlong  into  a  great  nft  <illc«l  with 
snow  that  here  seemed  to  cut  across  the  riJgc  and  interrupt  if. 
llie  dense  mist  clcare<l  a  little  in  a  parti.il  manner,  ard  1  then 
saw  to  my  left  the  black  rock  sloping  gently  to  an  awful  gulf  •  f 
snow  so  vast  ami  deep  that  its  limits  were  concealesl  *iy  fop 
Above  me  a  line  of  snow  was  just  discemable,  and  altogetber 
the  prospect  was  such  a  gloomy  one,  with  its  all-surToundiiig  car- 
tain  of  sombre  clcud  .ind  its  uninhabited  wastes  of  snow  and  roc^« 
that  my  heart  sank  within  meat  my  loneliness.  Ncvenheles*,  I 
thought,  '  only  a  litilc  further,  and  perhaiw  I  may  i««.ciid  ibe 
clouds  and  stand  ga/ing  down  into  the  crater  of  Kilmaajato 
from  its  snowy  rim.'  So,  turning  momentarily  north warvi*.  t 
rou-  dc<l  the  rift  of  snow,  and  once  more  dragged  myself,  now 
breathless  and  |>anting,  and  with  aching  limbs,  along  the  slipf^ry 
riilgc  of  bare  rock  which  went  ever  mounting  upwards,  I  c»>n- 
tinued  this  for  nearly  an  hour,  and  then  dropped  exhattsted  on 
the  ground,  overcome  with  what  I  supjxxse  n.is  an  orditjuy  al» 
lack  of  mountain  sickness.  I  was  miserably  vtild,  the  drivtn* 
mist  having  wetted  mc  to  the  skin.  Yet  the  tcinj«rature  recvjfded 
here  was  above  freezing-point,  being  35*  F.  I  l>oiled  my  ther- 
mometer, and  the  agreeable  warmth  <«l  the  --pirit-lamp  pot  lide 
into  my  benumbed  hands.  The  mercury  r>>se  to  iSj  'S.  Th»» 
observation  when  properly  coniputetl,  and  with  the  corrccii'Hi 
added  for  the  temperature  of  the  intermeiliaic  air,  gives  a  beicht 
of  16,315  feet  as  the  highest  point  I  attainol  on  Kilimanjarn. 
I  thus  came  within  a  little  more  than  jooo  feet  of  the  «unimit. 
which  is  usually  rttimated  to  reath  an  altitude  id  iS.Soo  (eel.** 
He  mode  other  ascents  during  the  month  be  was  m  high 
altitudes.  The  footprints  and  other  traces  of  bnflaloe*  were 
seen  up  to  14.000  feet,  but  he  never  caught  sigbl  0/  nOe 
of  the  creatures  nor  did  he  see  any  of  the  big  antelop*. 
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whrt  alM  wtoder  np  lo  tlie  mom  line.  At  ■  heij;ht  of 
l3,ooD  feci  he  Mw  ibfce  dephMrta.  and  tt  oigfat  the  ahriU 
tnmi{>ctiiii;  uf  tlicac  niBU  ooold  be  heeid  rairad  the 
station  tin  Oclobet  fS  he  found  himself,  mnst  unwil- 
lingly, (ihlig««J  lo  ICRVe  the  elevated  settlement  «id  re- 
turn to  Tii««it«.    Tlie  relatively  great  cold  Ihey  had  ex- 

E'eMeil  had  icaeleil  wcy  unfavoumhly  on  his  men\ 
lth|  nad  he  feared  thm  a  longer  delay  tnit^ht  render 
tbCM  qnhe  unfitted  to  carry  burdens,  lie  intended,  however, 
to  nnke  bi>  return  journey  entirely  through  a  new  an<l  hitherto 
mtnmseti  country,  and  this  |>rojLt;t  somewhat  consoled  him 
ibrleavint;  the  summit  of  KilimanJ.iro  s.till  unconquered.  Their 
dawowant  iourmy.  i>art  of  the  way  throu^jh  trackless  bush  an  I 
dense  dank  fiire>l.»  a>  not  without  adventure  a'ld  «<>me  reward 
in  (cenery  of  great  U-auty.  The  avera^je  elevation  of  thi» 
country  was  helwtxn  8000  and  7000  fef.  .ml  the  temperature  1 
consequently  aimosi  cool,  ranging  from  4 ;  nr  nipht  to  70'  in  j 
the  mid-day  warmth.  After  some  I mr  h.l^:^'  w-iiking  from  | 
their  campthey  ciO'Sved  the  long  ridge  il.n  in.ul.j  i  ilie  >>  iUthi-rn 
fi.ink  of  Kimawen/i.  and  l>f^jri  t  1  iI<  m  i  n  l  if  •  L.i^tem  sIoj)c  of 
the  mountain.  S<>on  iluy  tnucijiti  on  a  kind  of  hcath-Iike 
cvmntry.  and  then  l.i.ik<  .l  inuli  ,..1  x  spkndid  view  stretching 
from  Mwika  to  tlu  it»  >unt.iiii3  of  Hura  and  Ui»ainbani  (the 
Kmlu  range),  with  Jipeon  one  hand  and  the  River  Tiavo  on 
the  other.  AfiiT  some  enjoyable  excursions  from  his  settlement 
ntTa-.cit  i,  hndinjj  thai  his  funds  would  not  >u|)|>ort  the  cxpc- 
ditifin  t.t  v,.iHi  ihi-  end  of  November,  he  made  a  rapid  journey 
l<  '.h>  by  way  of  Pare,  L'sambam,  and  the  Rufu  river  to 

J'.inj^  iiu  A'.  Zan?il  ar,  Undine  there  were  no  fioh  funj^  to 
eri  ihjr  liini  to  return  to  Kiliinanjar  •,  he  paid  off  the  last  of  his 
liMhfui  follower^,  many  of  whom  had  accompanieil  Thomson 
on  til-.  ;;ieat  journey,  and  look  his  pasvage  on  the  British  India 
steamer  to  Sue/  io  <)<nfr  a  ^ulky  frnmcof  mind,  as  s  irry  to  leave 
his  beautiful  mouni..;!!  .1  mmy  (n-'.ple  are  to  <]uit  Lngland. 
Travelling  <>verhn  1  fi  un  Stiei,  he  arrived  in  London  not  much 
more  il m  mv  » c,  . .  1  fter  he  had  CMight  hii  bat  glimpse  of  the 
aoows  of  Kilimanjaro. 


A  SCANDINAVIAN  LAND  OF  OPHIR 

Ayi  I.  ;m  horn  A'WAtnM  that  theiinle  island  in  the  HarUanger 
I ,  r  ■,  known  «  Bommelden,  which  two  years  ago  wa«  an 
uninhiiUii»l  and  desolate  sjwi,  is  now  a  busy  scene  of  extensive 
Cotd'-di^pQg.  Numerous  English  arti/ans  an<I  Norak  brick- 
layers  and  oiTcnteis  have  for  months  l)ccn  actively  engBSied  In 
boring  ami  >inkin|4  shafts  into  the  ro-k,  and  in  preparii^ nouses 
and  abeiter  for  (ta<  men  and  machinery  that  have  heen  dinwn 
hither  by  the  re)>ort  of  ihc  diiicoverT  in  i88t  of  gald  in  the 
Storhaneen  mine.  Thi«  discovenr  had  been  anliciinted  in  1862 
by  the  find  of  s  ]>iece  of  pure  gold,  which  was  at  ooce  deposited 
fa)  the  mincalogical  muvnun  of  Christi.mi.t,  where  it  hn  since 
remained  apparently  unheeded,  although  the  place  end  time  at 
which  it  wa»  found  are  duly  marked  on  the  conoponding  i«l>d. 
Afl«r  twenty  yean  n^d  was  .igain  found  in  tSSs,  at  tfa« 
StorhMgCn  iniae,  which  was  thai  being  worked  for  copper 
Ofe.  Tne  result  of  this  discovery  was  the  purchase,  in  iSSj,  of 
llw  works  bv  nn  English  firm,  liudlag  nitdor  the  title  of  the  ' 
Ofctr  f  Md  Uinfaie  GMQpMiy,  which  is  worked  under  the  scien 
tific  duecttou  of  Mr,  Mnfdusan.  Coosidefable  amustrmcnt 
aecns  m  bnve  been  ocnted  among  Norsemen  by  a  somewhat 
ambttucus  slateiueiiti  set  forth  in  ih.  t:omp«n/s  circulars,  which 
oncduty  annouoces  that  "  the  ^  >1 1  finds  at  Bdnimeluen  are 
cMier  Nature's  |p«ate«i  wccess  or  her  greatest  illusion  "  ! 

The  geological  formatiM)  of  Uumniel<»en  is  similar  to  that  of 
other  auriferous  rocks  tlic  gold  being  found  in  quart/,  which 
occurs  in  strata  fwver  more  than  six  feet  thick,  although  of  con- 
siderable extent,  and  generally  underlying  green  (chloritic)  schi.st. 
The  greensiuoes  of  the  island  differ  from  lho»c  found  in  other 
|iaru  of  Norway,  and  contaia  glsas  and  various  typical  vulcaiuc 
proiucts. 

The  operations  of  ibe  Oscar  Mining  Company  have  gis'en  a 
new  »timubi>  to  the  search  for  gold  in  Norway,  and  we  learn 
that  Ilerr  ilakke.  Inspector  of  Mine  at  1  imnllii.  n,  .  itr  ci.-illy 
reported  the  discovery  of  virjjiu  gold  in  a  }.k->.c  uf  clilonuc  slate 
from  Stegcn  in  N  i  KiumI.  ii  1,  authoritatis-ely  state<l  that 

cold  ha-  been  I'ouinl  *vit!iii)  th^  la-t  \ij;tr  or  two  at  Sveen  in  the 
Uerjen-Ainl,  and  also  nt;u  .si  n  in^cr.  In  the  latt'-r  case  the 
discoverer.  Nils  I'erg,  .ui  "11  tx)y  iicii(\-.)  .Aiuiialiaa  gold- 
'^'sti'-""'  "ashed  the  gi'Kt  fio  n  ilic  i:uui  rcin.iniiti^;  at  the  Iwttom 
of  a  shaft  Uutl  liad  been  nmk  in  a  copper  mine. 


SCIUNTJFJC  SERIALS 

Wkdemamft  Aimmkm.  toL  lotiv.  January  i88s — O.  Lefa- 
mann,  on  the  nctting-ponts  of  bodies  in  contact,  and  on  the 
electrolysis  of  solid  iodide  ol  silver.  A  remarkable  paper, 
accompanie<l  with  an  clabniate  plate  describing  phenomena  of 
crystallisation  observed  chieBy  with  microscope  at  limiting  edge 
of  tw}  oTstallisable  Uauida  or  aolutiooa.  Iodide  of  sihror  pre- 
sents certain  cIo<ely-reiated  |4ienometra  under  electrolysis,  both 
in  molten  and  in  soliil  condition.  Regular  crystalline  iodide  of 
silver  conducts  an  electric  tnirrcnt,  the  silver  being  carried  in  the 
direction  of  the  nrjj.-iiisT  current  through  the  crystal  without  its 
structure  licing  liisturbcd.  In  iis  electrolysis,  however,  there 
appears  a  streaking  in  the  direction  of  the  flow  of  the  current. — 
W.  von  Bezold,  011  a  new  kind  of  Lohesion-figiires.  These 
experimental  rese.irche^  relate  to  the  i|'t.iM  11 ndritic  forms  ob- 
served when  one  liquid  descends  thr<Hi;;h  .iiiMiher.  —  1..  Lollz- 
mnnn,  on  the  p-  -.sil  ility  of  fniuiihu^  .1  kii  L-tic  ilieory  of  gases  on 
attractive  forcp-  il  inc.  'I'lii  i?>  an  aacmiii  ii>  dispense  with 
M.\\\M-li''  hv] '.■hi--!-  tli:it  molecules  repel  inu-  .u.  >thc:r  i;i  il  t- 
ins'crse  titil'  ] t  t  . ii  -.li,.  di^tince,  which  he  Ii.hih-'I  '.')  .ic^ouiu 
for  the  aptniLiit  ]>!■  (o  i  <■^^~•lLlty  exhibited  by  molecules  of 
g.xses.  I<'>lu!ii*insi  jjujjH,,!;^  .1  new  theory,  t>ase<l  on  attraction, 
ver)-  similar  lo  that  recently  independently  propounded  by  Sir 
\V.  Thoni'ion  (Kaiurk,  August  2S,  1884).  — O.  Chwolson,  on 
the  calibra'i  ri  nf  -he  plug-rheostats  of  Siemens  and  Halske. 
This  discu-^i-.  (  >ir.  rtious  for  the  resistance  of  connect  ing-pieccs, 
&c. — F.  K"hl:.iii-.cl; ,  the  L'lcctiic  conductivity  of  watiT  i!i;.tiil'.Hi 
»«f  twuc.  A  coluuiu  ot  pure  water  I  metre  l'>ng  atj  l  i  f  i  s  junse 
millimetre  section  has  a  resistance  of  about  4  X  10'*  ohm  - 
KirchholT,  on  th**  chsnf^c  of  form  whi.  h  an  elastic  l-i  ly 
experiences  when  i'  is  m \t;nctically  or  liieleclrically  polai  :>i' 1 . 
1  his  paper,  originally  publ!»h«>d  in  the  l\oc(<di»gs  of  the  Ikilm 
Acsilemy,  deals  analytically  wltli  the  phenomenon  of  clectro- 
striction  investi^ted  Hy  I  orherg  and  other*. — .-X.  Schuster,  on 
the  dischaii^'-  nf  clccuioiiy  through  gases.  Treats  of  certain 
iKiintK  in  livjH  ic  l>ctwefn  tlu-  author  and  Profs.  Goldstein  and 
}'..  Wii  ili  imnri.  'I'hi-  .mth  u  j  uintmnccs  in  favour  of  the  ^  iew 
ih.T  all  the  piicnometiii  of  eflect  of  magnetism,  &c.,  upon  the 
ills.  Isarge  of  the  negative  electrode  may  be  explained  if  it  be 
admitted  that  the  negalively-charged  portions  of  the  ga»eoui 
molecules  are  driven  off  from  the  kathode.— K.  Goldstein,  on 
electric  conduction  in  the  v.icuum.  Iliscusses  some  ex|>eriments 
in  which  a  carbon  liUmenI  lamp  was  employed  ;  the  filament 
forming  one  electrode,  a  platinum  wire  being  inserted  through 
the  glass  to  sers'e  as  another  electrode  for  the  discharge,  which 
was  obtained,  without  an  induction-coil,  with  electromotive  forces 
of  about  300  350  volt«. — Werner  Siemens,  contribuiioiis  to  the 
theory  of  magnetism.  Describes  experiments  on  nartially-closed 
magnetic  circuits  of  in>n,  giving  rise  to  the  opinion,  thit  the 
harder  a  specimen  of  iron  is,  Ihc  greater  is  tne  value  of  the 
magnetising  force  at  which  the  miximum  of  permeability  is 
oi>>erved.  Also,  the  magnetic  resistance  of  air  is  from  480  to 
JOO times  as  great  as  that  of  iron. — H.  Hertz,  on  the  dimen- 
sions of  unit  of  magnetic  pole  streng;th  in  different  systems  of 
me.xsurement.  —  E.  Ketteler,  the  optical  constants  of  magnetic 
media.  L)evclo|>s  ei|u:itions  rela'inj;to  Kundi's  recent  ma^ueto- 
optic  observations — M.  von  Flcischl,  the  double  refraction  of 
light  in  fluids.  Proves  that  in  optically-active  liquids  the  rota- 
tion is  due  to  the  existence  of  double  refraction.  Double- 
redacting  liquids  have  no  optic  axis,  and  the  wave  surface  con- 
sists of  two  oonoentrie  fpherical  sheets.  — W.  von  Voigt,  on  the 
measurement  of  the  refractive  indices  of  abs<irbing  media. 
Recommends  the  prism  method  as  niOrC  accurate  than  the  total- 
reflection  method.— W.  von  Voigt,  on  the  theory  of  reflectton 
and  refraction  at  the  boundary  of  crystallioe  media.  K«w 
equatioiM  based  on  the  author's  theory  of  the  reactions  between 
matter  and  ether  in  transparent  media,  and  leading  to  same  con- 
clusions as  KirchhofT's  older  thr  iry. 

yournal  di  Phynqti/-,  \  ivemKi  r,  iJiS4. — j.  Janiiu,  on  hygro- 
mctry.  The  author  .|".^is  lu  substitute  for  the  "relative 
humidity  "  a  new  coefticieni  termed  the  "hygrometric  richness," 
which  is  the  ratio  of  the  actual  pressure  of  aqueous  vap<3ur  of  the 
air  to  the  ilificrencc  between  the  total  atmo-pheric  pressure  an  i 
the  actual  vajxiur  pressure.  The  substitution  appears  to  be  Ivrth 
rational  and  instructive.— Ch.  Riviere,  essay  on  cooling  power 
ofg.xses.  Contirms  formula  of  I )ulong  and  Petit  up  to  400°  C, 
but  above  thai  temperature  the  observed  •■alue-are  lower  thaik 
the  theoretical.  Also  ap}>cars  to  prove  that  ni  very  low  pres- 
sures cooAUig  power  is  independent  of  the  chemic^t  cimposniotv 
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of  the  ga». — C.  Dccharme,  imitation  of  the  phenomena  of  electri- 
city ami  magnetism  by  means  of  litiuid  and  gaseous  currents. 
Summarises  num>>er  of  experimental  researches. — .\.  Kundt, 
electromagnetic  rotation  of  plane  of  polarisation  of  light  trans- 
mitted through  films  of  iron,  cobalt,  and  nickel ;  an  abstract 
from  the  Herlin  Rrrichte. — K.  Bazzi,  on  the  heat  developed  bv  a 
current  during  the  variable  period.  ExpierimcuLs  show  Joule's 
law  still  In  hold  good,  assuming  llelmholt/'s  equations  true.  It 
has  been  remarl^c(l  by  Ulascma  that  this  is  not  incompatible 
with  the  existence  of  oscillations  in  the  extra-current,  for 
Helmholtt's  expression,  though  only  a  first  approximation  which 
omits  the  terms  that  would  express  thc>c  oscillations,  is  probably 
not  fjr  from  the  mean  resuh. — The  remainder  of  this  number 
consists  of  abstracts  of  papers  by  Amagat,  B.iille,  II.  Pccquerel 
(on  infused  rays),  Cornu,  Witi,  and  l>y  Berihelot  and  Ogier 
from  th*  AnnaUi  lU  Chimit  el  de  Phys  'qut. 

December,  1884. — K.  Villari,  new  researches  on  the  elec- 
tric figures  of  condensers.  The  ramifications  ol>scrvc<l  in  the 
dust-figures  are  believed  to  lie  due  to  partial  internal  dis- 
charges.— E.  Villari,  microscopic  researches  on  the  traces 
of  electric  sparks  engrave<l  on  gla>.s,  and  on  the  diameter 
of  these  sparks.  Tinted  zones  are  observable  where  these 
sparks  have  parsed  over  the  surface  of  the  gl.iss.  These 
traces  vary  with  the  gl.iss,  not  with  the  nature  of  the  cleclroilcs  ; 
they  are  not  removed  by  acids,  and  are  probably  due  to  heat. 
The  cross  section  of  the  s|.ark  is,  for  a  constant  |Mtential,  pro- 
portional to  the  charge  which  produces  it. — E.  Villari,  on  the 
total  heat  developed  by  one  or  more  sparks  generated  by  the 
disch.irge  of  a  condenser. — E.  Villari,  singular  mechanical  effect 
of  the  electric  discharge.  Glass  plates,  even  siror>g  thick  ones, 
are  easily  broken  by  the  spark  of  a  I.eyden  battery,  providetl  one 
face  be  silvered.  —.\.  Kighi,  on  a  recent  interpretation  of  Hall's 
phenomenon.  Kidwcll's  theory  of  I  lall's  phenomenon  appears  to 
fail  in  the  cisc  of  bismuth,  in  which  Hall's  phenomenon  exists 
mo!>t  markedly.  It  is  .also  to  be  remarked  that  the  variati>m  of 
the  elect' ic  resistance  of  bismuth,  when  subjected  to  the  mag- 
netic field,  is  greater  than  tha'.  of  any  other  metal. — K.  Weber, 
the  electric  siren..  This  instrument  protliices  tones  in  a  receiving 
Iclephone  by  causing  rhcotomcs  h.aving  different  numbers  of 
peripher.al  c  )ntacis  rot.atcd  at  a  uniform  spseJ  to  interrupt  the 
circuit  of  a  battery.  The  author  draw'^  a  number  of  conclusions 
relatively  to  the  partial  and  resultant  tones,  which  arc  hanlly 
justified  whrn  one  considers  the  non-sinusoidal  character  of  the 
variations  of  the  current.— K.  .Meldc,  acoustical  experiments, 
al>^tractcd  from  WitJ.  Ann.—V.  dc  Heen,  determination  of  the 
general  law  governing  the  dilatation  of  any  chemically  definite 
liquid.  The  author  asNunies  that  the  molecules  attract  one 
another  in  the  inverse  seventh  power  of  the  distance.  \Vh.atever 
may  be  though'  of  the  hypothesis,  there  is  an  interesting  coin- 
cidence running  through  his  figures. — The  remainder  of  the 
numlter  is  fillol  « ith  al>stracts  of  pa|vers  from  the  Nun>o  Cimtnio, 
Ihc  most  im|K>rtant  of  them  being  by  E.  \Viedcm.ann,  on  the 
density  of  the  luminiferous  elher,  and  by  Profs.  Hcllaii  and 
Romanesc,  on  some  remarkable  thermic  properties  of  the  iodides 
of  silver  an<l  copper. 

KendieotUi  dtl  UfaU  htituto  l.em'xtrdxu  December  II.  1884. 
— Report  on  the  results  of  the  International  Medical  Concrc  s 
held  at  Copenhagen  during  the  month  of  .\ugust.  by  Prof  (1. 
Sangalli.— On  the  influence  of  high  tcm)>cratures  on  the  deve- 
lopment of  microbes,  by  Prof.  L.  Maggi. — A  study  of  the  earth- 
onake  which  occiirrc<l  .at  Ischia  on  Jul;^  28,  i.SSj,  hy  Prof. 
Giiuqme  Mercalli.— On  t'ne  secular  variation  in  the  elements  of 
terratnal  magnetism  at  Como.  by  C.  Chistoni.— Descriptive 
catalogue  of  sixty-three  hitherto  unpublisherl  Pontifical  coins  and 
medals  in  the  Royal  Numismatic  Cabinet  at  Milan,  by  E.  B. 
BiooJelll. — The  paintings  of  the  Italian  masters  in  the  public 
raaacums  of  Europe,  in  connection  with  Senator  Morelh's  recent 
work,  by  Prof.  li.  ' '  i  — Critical  notes  on  the  fourth  book 
of  the  pseudo  Thr  y  Prot  C.  Fcrrini. — Meteorological 

ohsrr  ,u  t!ic  ilrera  Observatory,  Milan,  during  the 

■»ri  l^rand  THxember  1884. 
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favourable  for  its  formation,  and  its  abundance  cxplaint  the 
cheapness  of  gunpowder  at  Khiva.  It  contain*  6  per  cent,  of 
azotic  anhydride.  The  remarks  of  the  author  as  to  the  connec- 
tion l>etween  the  formation  of  saltpetre  and  the  inundatioot  of 
the  Amu  arc  worthy  of  notice. — Review  of  the  Russian  cbcmicai 
literature  for  the  year  1883  and  first  quarter  of  18&4. — We  notice 
the  appearance  of  a  fifth  edition  of  the  excellent  manool  of 
analytic  chemistry'  by  M.  Menshutkin,  as  also  of  his  lectures 
on  organic  chemistry  (lithographc<lj,  which  are  now  in  print  ; 
a  third  edition  of  P.  .McxeyetTs  organic  chemistry,  aivl  s 
second  edition  of  the  principles  of  chemistry,  by  A.  P<*y- 
litsin,  not  to  speak  of  several  translations.  As  to  separate 
monographs,  besides  tho'C  already  mentioned  by  NATi  at,  the 
following  are  worthy  of  notice : — The  organic  compounds  in 
their  relations  to  the  haloid  salts  of  aluminium,  by  G. 
Gustavsnn — a  work  which  has  obtained  the  premium  of  the 
Chemical  .Society  ;  on  the  relations  between  the  c<.>mj«oMtioas 
and  refractory  power  of  organic  compounds,  publuhed  at 
Kazan,  which  nas  raised  a  serious  and  useful  discossioo 
between  Russian  chemists;  and  .on  inquiry  into  the  atoms 
and  the  measurement  of  their  size,  by  O.  Trovonorski 
(Warsaw). — On  the  electrical  discharge  in  gases,  by  M. 
Goldhammer ;  l>eing  a  series  of  experiments  for  deirrmmmg 
the  temperature  in  Geisslcr  lubes.  When  rarefie-l  air  n 
taken  for  the  experiment,  its  healing  does  not  dr|Kni!  00  its 
cLvsticity  vi  long  as  this  last  remains  withiu'the  limits  of  S'4  to 
38  millimetres  ;  but  it  decreases  with  the  decrease  of  ihe  elevtncaJ 
current.  The  distribution  of  temperature  on  the  surface  uf  the 
tube  is  shown  by  a  scries  of  curves,  .\a  interesting  ubsers-atioo 
m.ade  by  the  author  is  that  phosphorescent  light  on  the  surface 
of  the  glass,  such  as  Prof.  Crookes  considereil  .as  a|>p«anng  aoly 
at  pressures  equal  to  millionth  parts  of  an  atmosphere,  ap(>eareii 
also  at  pres>urcs  frox  I  "3  to  0  8  millimetres,  the  glass  of  the 
tube  not  belonging  to  the  category  of  uranic  gUs-.,  and  the 
phosphorescent  light  appearing  invariably  on  the  caloile,  e»«n 
when  the  direction  of  the  current  has  been  changol.  —  Prelimi- 
nary report  on  the  influence  of  compression  of  iron  and  «ieel  00 
their  m.agnclisation,  by  P.  Bakhmetieff. — On.  the  hail  r.f  July  11, 
1884.  at  Kharkoff,  by  N.  Pilicbikoff — a  description,  with 
figures,  of  the  hailstones. — On  the  shock  of  aksoluiely  ricid 
iKxlies,  by  N.  Joukovsky  ;  being  a  mathematical  criiique  of  the 
theories  .advanced  on  this  subject  by  .MM.  M.atson,  Prof.  Shiller. 
at  Kieff,  ami  M.  Garrigou- Lagrange. — On  the  dilatation  r4 
liqui<ls,  by  M.  Avenarius,  against  Prof.  MendeleetT's  formula 
and  in  favour  of  the  expression  r-  =  a  Clog.  \  T  -  /). — On 
the  regular  forms  taken  by  powders,  by  Th.  Petrushew^ki. 
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SOCIETIES  AXD  ACADEMIES 
London 

Royal  Society,  January  8.—"  Kxperimcnt.'l  Researches  10 
Magnetism."  Hy  Prof.  J.  A.  Ewing.  B  Sc..  F.K.S.E..  I  m- 
versity  College.  Dun<lec.  Communicated  f>y  >ir  Willisin 
Thomson,  F.  R.S. 

The  pajHrr  describes  in  detail  experiments  of  which  tirrlimmiry 
notices  have  already  been  publishe<l  in  the  /V*vr.//»/v'  "f 
Royal  Society,  vol.  xxxiv.  p.  39,  .md  in  the  PhUnofkual  M*^- 
tiuf,  November,  1883.  The  experiments  relate  to- 
ll) I  lie  magnetic  susceptibility  of  iron  and  sicel.  the  form  0/ 
the  m.a)^netis.at ion  curve,  and  the  changes  of  iiia^eiisoi  catncsj 
by  c)clic  changes  of  magnetising  force. 

(2)  The  influence  of  vibration  on  magnetic  susccpiibdity  and 
retenlivcness. 

(3)  The  influence  of  permanent  strain  on  magnetic  sn«<r|»ti- 
bility  and  retcntiveness. 

(4)  The  energy  cxpcnde<l  in  producing  cyclic  changes  c«f  mag- 
netisation. 

(5)  The  ratio  of  resiilual  to  total  induce<l  mjgncli-m. 

(6)  The  changei  of  induced  and  rcsiduit  magnrtMni  caii*ett  by 
changes  of  stress. 

(7>  The  effects  of  constant  stress  on  magnetic  tuscepiibiUly 
ancl  retentivencss. 

(8)  The  changes  of  m.agnelism  caused  by  change*  of  tem- 
perature. 

(g)  The  effect  of  temperature  on  magnetic  suscepu^rtlity. 

The  experiments  were  conducted  on  pieces  0/  metal  whlsK 
gave  as  near  an  approach  to  the  condition  of  uniform  mogixtiva- 
tion  OS  is  practically  altainaltle. 

Curves  arc  given  which  show  the  behaviour  of  iron  and  tteet 
in  various  states  of  temper  when  subjected  to  a  first  apphcaticm 
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of  magnet  I  r,^  I  ice,  anil  alw)  to  iubscqueitt  cyclic  changes  of 
maeneti^iitp  t  r>x,  micIi  a-  i.^nipK-tc  or  partial  removal  and  rc- 
f! publication,  01  icvi  i^nl,  I  lie  ruivc*  arc  drawn  by  plotting  cither 
t,  chc  intensity  "f  iii:i^;;K;i-.ati  iti,  or  15,  the  magnetic  induction, 
in  leHttVir,  to  ]5»,  tl;c  in.i^iu-U'-iti^  for>:o  :  the  characterislics  of 
these  cm vi.-s  arn!  tin  11  icl,ili"ii  to  (!n:  pliy-uMl  st.ili-  iit  the  |'.cfc 
under  exjunriaci.ti  .\w  luMntri!  imiI.  (.'urvc-'  '^n  ilr.iwn  in\ ;ii i.ibly 
cxllilnt  thf  -tatu  I.>^'.i.;"''>;  avtmn  :•_<  wlncli  tlic  .iuOimi  (in  ,1  iV.irm.-r 
papM->  guve  the  itsinie  "  hy».teirsi%,"  any  cyclic  clian",;e  of  jy 
givmi;  M-c  to  a  more  or  Icvs  nearly  closed  /«y  in  ilic-  curw.-. 
Attention  was  previously  drawn  lo  these  loops  by  Warburg,  who 
also  anticipated  the  author  in  jMiinting  out  their  important 
physical  meaning,  namely,  thai  the  area  of  a  loop,  or  -/JrfJI?, 
is  the  measure  of  the  energy  eipended  in  performing  the  cycle 
of  magnetisation  which  the  loop  describes.  In  the  pre^nl  paper 
tramerous  ab^ilutc  measurementii  of  this  energy  are  given,  e&pe- 
dolly  of  the  eorrgy  which  i»  lhu!>  dis»ip!ltL-^l  in  each  rercrud  of 
the  nmcDctiKn  oTa  piece  of  iron  or  si<  t  !  These  dMm  that 
while  (DC  dUtipMion  of  coergf  by  reversal  of  magnetism  is  very 
mnch  inwllcr  in  voXl  iron  than  in  lurd  iron  or  steel,  even  in  the 
latter  its  am<mnt  is  verv  trilling,  so  that  the  principill  |)art  of  the 
heat  which  i-i  pr<Kluce«l  in  the  corci  of  electro-magnets  must  be 
due  chiclly  to  other  causes  than  thL<,  static  hysteresis,  and  i<,  in 
tact,  due  almost  wholly  to  the  induction  of  so-called  FnucaiiU 
cnmnis  in  the  cores.  The  relation  of  this  hysteresis  to  Weber's 
theory  of  molecular  nia((n(t>,  a>.  extended  by  Maxwell,  is  dig- 
cnuedi  and  the  insufiiciency  of  Maxwell's  extension  noticed. 

By  vibratii^  a  piece  of  •>oft  iron  during  the  application  and 
lenoTal  of  magneliting  force,  the  effects  of  hysteresis  are  lUmost 
entirely  removed,  and  the  iron  is  then  found  to  p<MSCW  almost 
BO  Ktentivenesi.  But  when  the  application  aad  lenoval  of 
BUgDeliaing  force  are  eflected  without  mechanical  disturbance, 
the  lelentivencw  of  soA  iron  is  found  to  be  even  greater  than 
that  offtceL  In  tome  cases  93  per  cent,  of  the  whole  induced 
nafnetim  of  a  piece  of  annealed  iron  was  found  to  remain  00 
the  complete  Kdwval  of  the  magnetising  fone.  It  is  pointed 
out  thM  theie  h  no  diiCKpmxy  betweea  tliia  t«snlt  and  the  well- 
knoWs  that  a  alanr  Iron  core  of  an  dectio-magnet  retains 
daiaat  ao  magnetism  wbai  the  current  in  the  magnet  is  inter - 
inplcd.  In  that  case  llw  end*  of  the  m^jiiel  itself,  after  the 
iatenuptiflB  of  the  canent,  eacit  asnfkicnt  rtvened  oMgnetiHitg 
fcfce  10  deitny  almost  eatirely  ^  nndual  napietism.  But 
when  tested  nader  the  conditions  which  tnimai  ouDctisa- 
tion  and  avoid  the  demagnetising  isAiNnoe  of  the  ends,  sof. 
annealed  iron  is  more  feteative  than  «*«a  the  hatdcat  steeL 

Examples  are  glveo  diowiiy  that  lh«  inlloence  of  nermaoent 
Kl  in  the  curve  of  magnctitatiOD  i>  SO  markc<i  as  to  give  a  Crite- 
rion by  which  a  strained  piece  maf  be  readily  distinguished  horn 
KM  :iimc-:sle<l  piece  of  metal,  and  that  itniB  diminishes  very 
greatly  the  magnetic  rctcnti^'cnesa  of  IresL 

Numerical  valuci>  of  the  coettdcMs  oT  pcnacablKtjr  04  and 
of  susceptibility  («)  are  given  for  a  number  of  samples  of  iron 
and  ^leel,  and  the  relation  of  these  cocdidents  10  ]S  and  i  is 
cxhibifeil  v^nhicalty  after  the  manner  of  Rowhnd.  The  neatest 
value  i  l  ti'^jt.  '  >  soft  annealed  iioo  white  Older  meGbaaicail 
vibrali-jn,  aud  u.  about  20,000. 

The  next  part  of  the  |>apcr  deals  at  great  length  with  the 
eflccis  of  $tn:s>  (consislin?  of  longitudinal  pull)  on  the  magnetic 
.susceptibility  aini  iruiiiiv,  ne^^s  of  iron  ;  and  the  last  j  art  >l.  als 
more  briefly  w;tli  the  tit  ct  of  tenincraiure  on  ni.it;iu n-iu,  a 
subject  alrc-uly  largely  treated  by  G.  Wietlcmann  and  others. 

The  expciimcnts.  which  have  been  of  a  very  cxtende<i  charac- 
1.  r,  were  nuiiu  .lunii^;  iSSi  in  the  laboratory  of  the  Univcr- 
M'.y  of  'r.'k.i.',  h[iui.  wiih  tlic  help  of  Japanese  students, 
Mcs-iv  t  iiii.Liw.'i.  r;Ui,iV;ul.»c.  r.innk.i.  nnd  >:ik.ii,  Id  wli.im 
tlic  auUmr  la.  in  Ic^lcl  i-.r  niiicli  valuable  ;^^-l-l;•■rlce.  I  lie  icMilts 
have  been,  altrn      witln'Ul  ex»el'tMr>,  leducL'ii  1.1  iib^nlute  t:)e:l- 

suie,  and  are  for  thf  0>o»t  part  presenlc*!  grai'lucUly  111  k.un.c3 
which  accompany  the  paper. 

January  22  — "On  the  Origin  of  the  Protcids  of  the  Chyle 
and  thi  l  i  iivt'erence  of  Foo<l  Materials  from  the  IHtCStina  into 

the  Lattciiis.  '    IJy  E.  A  Schafer,  F.R.S. 

The  most  important  result  obtainc  i  by  the  nuthur  is  (he  esta- 
blishment of  the  fact  that,  duriiij;  ,il.->rpti>iii  d  foo.l  Iroui  the 
in'' vline.  llir  lymph  corpn  cl.-^  iii:^;r.i!e  in  \m^c  nnnii  er-.  into 
the  luCt'.aK,  and  for  the  mi>*l  part  bc».«liie  .ii^mt.vjr.ite  l  and 
dissclve  l  in  the  chyle.  This  is  the  ca>e  not  only  -ilicr  .i  meal 
containing  lat,  but  a?"!"  after  ffedinR  with  sui/^!.UlCe^  devoid  of 
that  alimentary  priiicij4  -  .  it  tlureiore,  a  j  heiiomenon  of 
general  occurrence  durug  abMirpilon,  and  the  carrying  of  iiuty 


pariiclo  ii  ir>  -he  lactoAk  .nfter  a  meal  containing  fiat  by  the 
immigratiti;^  K  ui  i>.)te.,  mast  he  regarded  as  metely  incidental 

to  a  more  j.;''Cier.il  hinc'.ii  iii. 

The  imnii;;i;itioii  .mj  Miluiinn  nt  riuinerou-s  Icucocjies  in  the 
contents  of  the  laeu.ili  mu-.\  be  tiie  iiKan  of  rnnvoymg  a  large 
amount  of  protciil  matt  I  1  11,  rlorived  from  ihi  ii  1.  olvcd  proto- 
lilasm  and  nuclei,  irito  the  chyje.  Atid  any  o;h.  r  material  which 
may  !j<-  ii;oi.  hanic a'ly  or  otherwise  incoj  jr' .rat '  .1  with  their  proto- 
jila>m  nmst  aiso  be  set  tree.  In  this  way  the  fatty  particles 
wh.ich  (hey  contain  during  absorption  of  a  meal  containing  fat 
become  re!cci"!<»«1  and  suspended  in  the  chyle,  and  it  i>  ]>robaMe 
that  ani)loi.|  niaiiers  are  also  in  part  thus  conveyed  to  that  fluid. 

A  fuller  a.  c  unt  ijf  the  whole  subject,  furni-shed  with  illuslra. 
tMt.s  aii'l  ronlainmg  the  necessary  references  to  other  articles 
deaiing  with  the  some  questioa,  will  appear  in  the  foitbcoming 
number  of  the  M«iMkfy  In^naHmm  Jtttrml  «f  Amattmy  amd 

Geological  Society,  Januaty  14  —  I'rof.  T.  t,  liunncy, 
F.R.S,,  Fresi.lent,  in  the  chaii.  -  Lwan  C'aniercm  (iali.jn, 
Henry  Brougham  Guppy,  Henry  G.  Ilankv,  .mi!  \Vill::in» 
Elliott  Howe  were  elected  Fellows  of  thi-  Society. — 'I  he  lol 
lowing  communications  were  read; — The  mriamor|ihism  nf 
ili'lente  into  hornblcnilc  SL-hist,  l)y  J.  ].  II.ii  ri";  'I  call,  I'.fJ.S. — 
.Sketch  of  the  geology  of  New  /ealami.  l-y  (J.iiii.  \  .  W.  Ilutton, 
F.G.S.,  Professor  of  Biology  in  the  Caiucrljiy  C"olle^< ,  L  ni- 
vcrsity  of  New  Zealand,    'ihc  japer  ci  nmieiac  !  with  .-ome 

feneral  retuark-,  on  die  importance  and  variety  of  the  geology  of 
■  ew  Zenlan  l,  ami  on  (he  j  rogrcss  made  in  the  inve-tis^.ition  of 
the  islands.  The  author  tlien  proceeded  to  the  qtiestion  r:,|  i),,- 
classification  of  the  sedimentary  strata,  which  the  author 
anaxig^s  in  the  fdkiwing  kcal  ayttemi  :— 


$yUiaM  ProkaUeage 

Recent  Recent 

Pleistocene  Pkistooene 

Wanganut  Newer  and  CMder  Pliocene 

Pareom  Miocene 

Dainani  Oligoccnc 

Waipara  Up|ier  Cretaoeooa 

Hokanui  Lower  Junusic  and  Triassic 

Maitai  CarboiuCgnns 

TttaIca  Silurian  and  Oidovieian 

Manapoiiri  .Archtran 


Mijst  of  these  systems  are  divided  into  several  local  series.  Th'p 
general  geological  Structure  was  then  treated.  I  he  south  i-lar.  l 
of  New  Zealand  was  shown  to  be  traver-,  il  from  near  the 
Southern  extremity  to  I  a-man's  Bay  by  a  eurN  e  i  Anticlinal,  con- 
vex to  the  we&tvvard  ;  anil  the  strata  to  the  e.i-i  of  this  axis  arc 
thrown  into  SeCoruiary  f-l^ls,  vvIikIi  m.iinly  .alTect  the  Vc'U  ifMei 
than  Tertiary.  .X  t;ri  ai  north  and  ^outh  fault  occui  -.  west  of  the 
anticlinal.  The  noitli  island  is  very  difiercnt.  [1  is  traversctl 
by  a  nnrT.)W  ridge,  the  country  noithwaid  of  uhich  is  broken  by 
three  great  Volcanic  cones,  MoiiiU  l'.i;n)ont,  ku.<iielui,  aOvl  Ton- 
gariio  neat  the  ceiUre  ot  the  i!>laiid.  Ihc  oktcst  KJtk-.  .seen 
iiHith  of  Cook'^  Siiaits  are  not  repeated  to  the  north,  and  a  fa jlt 
may  in»ver  e  the  Straits.  The  rock  systems  up  to  the  iiokanul, 
inclusive,  are  simdM  in  litholocical  character  throughout  New 
Zealand,  and  appear  to  have  been  formed  on  the  shore  of  a 
continent  with  large  riveis.  The  higher  svttems,  with  the  ex- 
ception of  a  few  coral-reef  limestones,  are  locally  variable,  and 
may  be  considered  insular.  The  relative  distribution  of  sedi- 
mentary and  eniptive  rocks  was  briefly  noticed,  and  the  occur- 
rence of  .some  useful  minerals  mentioned.  No  workable  coal  is 
found  below  the  base  of  the  Waipara  system.  A  description  of 
the  different  systems  and  of  the  series  into  which  tliey  are 
divided  followed,  commencing  with  the  oWest.  The  distribu- 
tion, litholojty,  and  thickness  of  each  system  were  noticed  briefly, 
and  lists  of  the  most  important  fossils  were  afldeil.  The  eruptive 
rocks  a.s.sociated  with  each  system  were  next  noticed  in  the  same 
order,  and  the  paper  concluded  with  notes  on  the  distribution  of 
volcanic  rocks  in  the  north  island,  on  hot  springs,  and  on  the 
rotnerals  found  in  Mew  Zealand. — The  drift  deposiu  of  Colwyn 
Bay,  by  T.  Mellard  Reade,  F.G.S. 

Zoological  Society.  January  20. — Prof.  W.  H.  Flower, 
F. R.S.,  President,  in  the  chair.  —  Mr.  Sclater  calltfl  attention  to 
the  breeding  uf  a  pair  of  the  Chine>e  Hlue  .M.igiue  in  t)ic 
So<icty's  Gardens  in  18^,  and  exhilutol  specimens  i  f  their  eggs. 
—  IVof,  Hell  exhibited  some  nvwIeU  ilhislratint;  llie  jiaper  of 

Rathke  on  the  developmeoi  of  the  great  blood-vcsseU  in  the 
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Sev«ti  wero  fffctcd  ill  1SX4.  '\\\c  l'< i- Irrr, ,  Mr.  K.  H.  ScotI, 
then  tli-li\oir  1  .I'ldri-^s,  in  whith  In;  stair. 1  hi-i  intention  l  i 
treat  of  ihc  gtricial  *tiite  of  the  sci-.-nci;  ni'  niL'i'.-ijrrilo^r  ov.ji 
globe  a<  com|>ar«  ;  wilh  the  proi;r,inniir  >^t:l(.-|ic<i  Mjt  i>y  I'rol'. 
James  Forbes  in  ib*"  h'ff^'fl  ^if  tlic  Hnti-.li  Ass-itl.Tion,  1840. 
He  Mill  th'jfL-  w  ?r'-  D.'.v  >ix  niL-lcDrolii 'ic.il  >.H:ipli<  -  •inhhshinj' 
journaK,  .m  l,  in  .nMuiiHi,  -.iv  ]..-ri<Klir.TN  aimn-t  I'xila^ively 
deVOtf'i  t"  •111:  Micnti-.      He  wont  .,n   tn  ^.ly  Wiih  (hi< 

wealth  of  li!<T.T!'.:rr  ihi-  c  is  nn<:  [intticui-ir  111  wliich,  in  this 
country  at  Km-i.  i  M  i.;nri-  l.iSrims  nn.lri  .1  );rc:u  .iisidvan!ago. 
So  ffir  1  am  ^iware,  mm  lu'-triaii  >ti  is  given  in  it  except  at 
\)v  kn\.il  Naval  Collcgi-,  <;itciiwich.  In  (Germany,  in  the 
Ctirrent  half  yc.ir,  no  less  than  eleven  course*  of  lecture*  are 
gnninncd  at  as  many  Universities  or  high  schools."  Mr. 
Scott  cKhibitccI  a  laryr  map  .showing  all  the  observing  stations 
over  the  k;l'>l>e,  ami  also  the  distribution  of  informaiinii  as  to 
ncean  meieorolojjy  as  contained  in  the  Meteorological  Office.  He 
then  nlliided  to  the  diffeten"  classes  of  observations  |)roi>oscil  by 
Prof.  I'orbes  for  difierent  classes  of  stations  and  the  degree  to 
which  his  su^estionv  ha<l  l)cen  carricil  out. — The  next  subject 
was  the  attc-mpts  which  have  been  made  by  balloon  ascents, 
mountain  stations,  &c.,  to  gain  a  knowledge  of  the  condition  of 
the  ttpi>ef  atnio»pbere  ;  and  Mr.  Scott  itated  thlll»  00  inquiry 
froiB  Ihe  TBiious  forei(;n  institutions  which  poeiewed  Affiliated 
noHBtun  stations,  he  had  found  that,  except  in  the  case  of 
Momt  Washington,  none  of  ihc  obserwtions  weire  practically 
nodi  t»*e<l  ill  forecasting.  No  telegrAms  are  received  from 
Pike's  Peak.  In  imt  particular  all  authorities  arc  agreed,  that 
no  one  lias  yet  suKRoicd  any  mode  in  which  the  baroineterical 
read  in  :js  could  be  iis'-d,  owing  mainly  to  the  unceriftinty  about 
their  reductions  to  stadevel  from  great  hcigUtt.  Mr.  Scott  con- 
clu'le<l  his  ixldrens  with  a  notice  of  the  imnortint  Wfork  hf  Pftdre  ^ 
ViAcs,  S.J.,  of  the  lUvaiioah,  on  the  West  IiidiiM  bamcann 
of  i876*nd  1S77  — The  followinfj  gentlemen  w«i«  elected  the 
Officers  and  Council  for  the  eraiung  year PfoMtnt  S  Robeit 
Henry  ScoU,  F.R.S.  ;  Vice-Presidents  t  WaUun  Blerri*  Uena* 
fon.  F.R.A..S,  John  Knon  LMichton.  F.K.A.a,  Edwatd 
Mnwlcy.  F.R.1I.S..  Chartca  Theodore  Willtam^  M.D. ;  Tren- 
wrer:  Henty  Peiwal,  P.R.AS. ;  Tkatlces:  Hon.  Francis 
Albert  KoUo  RwmD,  M.  A.,  Stephen  WilKnm  Silver.  F.K.G.S. : 
Seaetariet:  G«onp:  Junes  Syuons,  F.R.S.,  John  William 
Tripe,  M.D. ;  Foce^  Seentuy:  Geotge  Methews  Whipple, 
F.R. A.  S. ;  Canmnl :  Edniind  Doefhtt  Archibald,  M. A.,  Geot}^ 
Chatt«non«  M.1b9|.C.E..  John  Smford  D,uon,  P.R.G.S., 
Hwn  Stork*  Eaton,  M.A.,  W9Mbb  Etlii,  F.R.A.S.,  Charles 
Huduig.  Richeid  Inwards  F.R.A.$..  Baldwin  Latham, 
M.Isst.C,£.»  Robert  John  Lecky,  F.k.A.S.,  William  Maicet, 
F.R.S.,  Cttlbben  Edgar  Peek.  F.R.G.S..  Capt.  Hcnn- 
Tojnbee,  P.R.A.S. 

Stdkby 

Linnean  Society  of  New  South  Wales,  Noveml>er  26, 
1884. — C.  S.  Wilkinson,  F.  L.S.,  F.G.S..  President,  in  the 
chair. — The  following;  papers  were  read:— On  a  new  and  re- 
ni.'5rkn1>!t' instance  of  symbiosis,  by  William  .\.  Ilaswell,  M.A., 
1;.  s>  .  /'kcrjnii  itiis/r.i/i  1,  found  by  the  author  in  Port  JacksOQ, 
and  bnetiy  descril>ed  in  a  preliminary  note  in  the  /VivW/Vi/j  of 
this  Society  vol.  vii.  p.  (toO),  forms  colonies,  the  imttvi«luaU  of 
which  inhabit  cliatntiers  or  tulws  in  a  coMmon  soft  matrix 
formed  of  fine  felted  fdamrnls.  The  whole  OOloDy  grow»  round 
a  large  sea  aneino;ic  in  such  a  way  as  |q  form  •  complete  tubs: 
for  it,  the  I'lioroni^  doubtless  profiting  by  ihe  action  of  the 
ihread  celK  in  (he  tentacles  of  the  anemone,  in  killing  or 
stunning  any  rainnle  orjjanisms  that  come  in  contact  with  them. 
— On  the  Pycnogooid.T  of  the  Australian  coast,  with  descri|>- 
tioos  of  new  ^pccu-s,  by  William  A.  H.iswcll,  M..\.,  It  Sc.  In 
this  paper,  which  is  a  review  of  all  the  Aostralioa  si>ecies,  seven 
new  species  are  -describetl :  Nym^9m  wUidum  vnA  thfuidgi- 
fatum  ;  Xym/iAo/'hs  nrnufin,  a  new  genus  and  species;  .-im- 
tnolktit  loH^u\<llts  and  ,i^Mmi!is  ;  Ct>Uss  n  itis  tniuisiima  and 
PhoxichiliJium  ttt^*<rum. — Notes  on  the  Port  JackwnCniflaccat 
by  Charles  Chilton,  B.A.  Some  new  s|)ecies  are  heiedeacribed* 
and  ohserv.itions  are  made  on  the  sexual  and  other  pecttltarities 
charactetiMng  certain  genera.— DescriptionsofAiMraliaa  sdcio* 
Leptdoptera,  by  E  Mcytick,  B.A. ;  No.  xii.  OScophoiidie  (con- 
tinned).  This  paper  continoes  the  iEt^kpridit  aa  fiir  as  the 
ncniu  Oeyt'0!» :  fifty  additional  ipedes  ate  described,  of  which 
lorty-sta  are  new  to  sdenoit,— A  nMOoeniph  of  the  AustraUan 
Sponges,  Part  iii.,  by  R.  von  Lendeoleld,  ni.D.  The  Mtbor 

Sivcs  a  complete  description  of  the  known  Anattallan  apedea  of 
•tcnveotM  Sponger  finy^two  m  nomber.  To  the  ipedia  de- 


scribed by  Carter,  Haeckel,  Polqaeff,  and  U;.iii.y,  nutiRiuus^ 
u'.-»'  ones  are  added.  A  nu-^s  1 -^itit.v;<>iy  ^)v[^ln  V-  (_  -t.iMvshed 
in  tlii-  paper.  Tlic  v.'alcispongl.e  a..  a:i  oi-lcr  .iru  div.ilLil  into 
rulcj.acrfs  iw  )  suli-orders,  the  meaning  ui  wliich  h.\^,  hnw- 
cvcf,  been  Slightly  changed.  To  ila.i-i:kcl\  ll.rci:  f.iiiulici 
and  Carter'-.  'iVschonida;  three  new  f.^inilu  ^  .i:-  .iil  ltd. — 
Nutes  on  the  direction  of  the  hair  on  th>'  ■  u '.  .jI  *oiiic  kan- 
garoo*, by  N.  de  Miklouho  Maclay.  The  |io : n  ity  of  inverted 
hair  on  the  1)ack  of  some  of  the  kangaru.)  iuIjc  is  traced  by  the 
Haron  in  the  genera  /•ii:.  /J  n-fr,  .\i^:i<,  and  in  one  species 

of  OsfukniiiUriOspltriitfii  //i.'us).  The  paper  also  contains  some 
rcnin't.wiii  tlif  ..K:n;ni  .11  n{  DenJivlagut  Doriaatis.  —  NUtr  ..n 
T'-'<  <<i.  l!\iyiuu.  Ci  tritiTi,  M'Coy,  by  F  Ratte.  M.li.  Tiie  prc- 
vi«ij,  ikvLTii>Ui)a.  .>(  this  fossil  vvi-ie  takut^  horn  imperfect  inner 
casts  only.  Mr.  Kattc  has  now  been  en.tbled  to  describe 
thoroughly  and  illustrate  this  beautiful  crinoid  from  an  outer 
cast  of  the  calyx  in  the  Australian  Museum.  T.jc  most  imi>or- 
tant  addition-.  pievious  descripii  1:1^  .irc  the  ornaments  of  the 
surf;ice  of  the  caiyx,  the  attachment  of  the  first  brachial  article, 
and  the  plates  of  the  roof  of  the  calyx. — On  the  larvae  and  larva 
cases  of  some  Australian  .\phro  >horida',  by  F.  Katte,  M.t. 
This  paper  describes  the  larval  state  of  some  small  species  of 
Rkyitihifia  closely  allie<l  to  the  genus  A>hropKora,  and  belonging 
probably  to  the  genus  Ptytlus.  They  are  as  yet  imperfectly 
known  ;  but  the  description  of  their  larva  cases  and  of  some  of 
the  larvw  discloses  a  feature  proh.\bly  ■quite  new  to  the  science 
of  entomology.  Tiiesc  cases,  unlike  those  of  insects  generally, 
arc  true  shells,  containing  at  Icist  three-fourths  of  carbonate  of 
lime,  and  rc-icmbling  in  stiai>e  sumc  fos-sil  and  recent  serpulae, 
some  bein.;  conical,  others  serpiiliform,  or  helicoijal.  The 
conical  shells  are  hxed  on  the  branches  of  some  species  of  Euca- 
lyptus, the  mouth  turnc<l  upwards,  the  larva  being  placed  in  it 
will)  the  head  downwards.  It  introduces  its  suci-irial  apparatus 
into  the  bark  of  the  stem,  nicks  the  sa  i  of  the  tree,  and  emits 
from  time  to  time,  by  ABIi^  Axaai,  of  clear  water.  Thia 
property  of  emitting  water  i»  poasessetT  by  all  the  family. 

Pakis 

Acadetny  of  Sciences,  January  19. — M.  Uouley,  Presi- 
dent, in  the  chair. — On  the  approximate  degree  of  accuracy  of 
the  dilVetential  formulas  employed  in  Paris,  Lyons,  Kew,  &C.» 
intbercduciionofthe  mcri. Han  observations,  by  M.  .\f.  Ltewy. — 
Remarks  on  thcncrvms  ■•ystem  and  embryonic  form>  of  (.Jadinia 
Gamolil,  by  M.  dc  I^cize-Duthiers  —  <  'u  the  existence  of  gly- 
cyrrhidne  not  only  in  Clycyrrhu  t  glabra  and  G.  tcUmata,  where 
it  was  finrt  di»C0vere<l  by  Robi  pi-t,  but  also  in  F^lyfi'.iiun 
vulgarf,  and  several  other  families  of  |)lanis,  by  M.  E  (-iiignet 
From  a  protracted  study  of  this  substince  the  .luthor  infers  that 
it  plays  a  great  part  in  the  ve.;etable  kingdom,  and  i>  a~s.>cia*e  1 
with  the  principal  series  of  organic  chemiilr^'. — On  the  oscida- 
tior.s  oreiurinj  at  l>ng  intervals  in  maehlaes  set  in  nvition  by 
hydraulic  a^jency,  an-l  on  tli.'  U-st  means  of  preventing  these 
o.stillati  jHs,  l;y  .M,  II  l.i-aiitc,  — Statistical  studies  on  tlie  cholera 
epidemic  in  the  Paris  hospitals,  rind  cspeti.ally  on  the  circum- 
stances attending  the  otitl'reak  in  the  Asylum  for  the  -Aged  in 
the  .'\ venue  de  Hreteuil,  by  M.  Lmile  dc  Riv;.  r  -.     FiX)m  No- 
vember 4.  18S4.  when  it  ni.iile  its  first  appeal  ui  v.  :tll  Jantiary 
15,  1885,  when  the  last  patient  was  ilischaiKed,  tbere  were  re- 
corded altogether  loBo  cases,  of  wh  >m  636  were  males  and  444 
females.   Of  tbeie,  as  many  as  587,  or  54*15  per  cent.,  suc- 
cumbed, that  is  to  lay,  340  males,  or  53*46  per  cent.,  and  247 
females,  or  SS'tfj  per  cent    But  in  the  Aiylum,  out  of  315 
inm  itcs  79  were  attacked  (5$  men  and  24  women),  and  of  thoe 
65  pensbed  (47  men  and  18  women},  or  Sx'ayS  per  cent.  This 
excessive  mortality  is  attributed  mainly  to  the  groat  age  of  the 
pensioners  in  the  Asylum,  ranging  from  jS  to  90  yean.-^n  the 
ads-antage  of  destroying  the  winter  egg  of  Phj|rllozen  in 
vineyar:ls  infested  1^  thb  pniBiite,  by  M.  BalbianL  The 
paper  is  supplemented       a  note  on  the  emploiymeni  of 
a  wash  of  sulphate  of  hoHi  by  M.  Fandnii^  who  finds 
this  remedy  eatmnely  eAcneioos  In  deMn^ing  not  only  th: 
■winter  eggs*  but  abo  the  intects  adhering  to  the  pfaint.— 
On  Enek?i  Comet ;  observations  made  at  the  Ohiervatonr  of 
Algiers  with  the  0*5001.  telescope, M.  Ch.  Tripled.— Sup- 
plement to  two  preceding  notes  on  oie  theory  of  tne  figure  of 
the  planets  and  the  earth,  by  M.  O.  Calbmdreau.  — On  the  last 
results  of  solar  statistics,  by  M.  R.  Wolf.    The  p.ii>er  is  accom- 
panied by  a  table  and  diagram  showing  the  number  of  davs  in 
each  month  of  the  years  18S3  'and  1884  when  it  was  nmnd 
possible  10  take  aolar  obeennstions  at  the  Obaemtoryof  Znrieh. 
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•(Hbv  to  c^viiitr  Iti*  ■0*1  ■KT^fcil'H'-      iW  ititiinilc  tcUtdm 

iV  ifwillittrti .  f  iV  tiij^tiitii  iif'JIc.    ' 'n  r<w  irin- 

r>ir«iitll'im  |t>fl*illy-<k*ii*rtl  lim-v  r'|iiMi'«(rv  of  (hr  w.Hnn>t 
..nlrr,  lip  M.  K.  Lr-»»villr.— 1  In  ill.  \xm*  u(  i-racttii|.« 
w  •Ic.imiimit  \tf  \hv  «***<tit  iwni^  iri^xildl  willi  tiriinuy 
«V-»jwin>oi»lpr-  M  the  laif  «l>  tttt^ttir.-A-'irM  •twtl'ilt*.  ^-y  M. 
It»TtIicV*!  —**n  nxjctniLtA  wiltfr.  »ir  "  ll'.'l.t-4.  Ihc 
iCMltl  l*c  S'Mtt  <4  c-Ktit'iiiittilK  mt-lr  l-^  •ii*"!!  i^^^Ai-el 
itii^r  :i  rntmi'J  ;-»-t»im-  >  *  J  1  w  nf  nunm-  — "n  m  «a.y 
rtifflh>M|  iif  t.liiJiiftirt  »^»iinlik  ■■iy»i*U  "f  iV  itr'<M«l'- 
fiiMi.  <■»•'•       liy  M,   FtioWI.     Ilir  Mt.tti.i.1  II  ID  vjK 

nil'tin;  ihf  tiii^t  ililiiriV)  l-  t  lli<-  joKtn  -S  a  ^«rrtlil  <irni>«  t  nil 
In  tlif  MMtr  .r)<|>1l  1*11^  in  «-hli:h  ht<  llA-  i.lr't'ly  •(UiivW<l  m 
r4<iitliii)>  irliH.lil  1.iii-tiM,».i.f."' Itt  llif  (..m.itvfl  -4  till* 
ni|rsi«  irf  ■.rtnnHtkjI.-ticviii'iiii.  MM.  I..  l'*»)ll«.i  ."ti'l  It, 
Min-«i|. — I  *•  .1  wi-^ltxl  /uf  rr^iilstnu  tlir  ilr.iiili^l  (lil>4l  i«l 
vijtr  I  i>llAllf>n,  ttii  irrco'ity '-^  "tii.lt  i-  fiHtiwIy  »  kincinc '»n 
the  x-.ttiieid  ltK!riilS.  I')  M.  I  .  n|u>fr  — •  hi' iln  ^»ii(;m 
Iku  SlUrrwyiitj*  «rtl  «t|  tlic  \iliti  t-ii->y»l(nc  [ii^-rc  m 

llir  Un»i*T)iiT> ,  El  «a:tr,  .ml        ^futitt,  in  ^  mmucI^.-*!  mlli 

M   I  ■««'l3ii«'*  (oxiit  nmiiii  Mitiri,  I'l  M   A.  lu  .  liiMip  Th.- 

Jillht>f  Aigim  M  r/.-iciir  itt.M  itcv  »•••  i- 

Mtti^V  •«ii;ini^.  ««jt  m  llir  ur,  nlim-  llu-f  (Il*<^iii' 
xa\iA   hr  tt«r  wiii-l*.  Itit  in    thf   i^-'vatl  .ml  **l«t,  ulit-ic 

thry  MI'  .(♦j-fni'i •!  \>y  tht  ■IUtnu-;r»"l'in  il  ilir  ti  \:  ml 

toU>wi-4i  t.Kl^  la.l'l'y  'Iro-tnj.-tiiic  .tiilintl  ftr.'  ..-„t-i'J^ 
■Ml let  ill  iQ  Mr  till*,  Bfil  fi.  A  itiirr  liicithi,-,^-, 

lui  s-  a  <a*i  In'ion  nclKAlly  Jftosuiol  '-y  virkl  r-iMiuiuai:,  liy 
•lihoovoi.'l  t>)  lu«i«.tC  li^int-l  Mt\  •:  aiiolte^l  l>j  diMi't 
••f*|iotM;ti1k  i-f  \f  vli-ik-s.    Nue  •111  tlw  iltjiilj  •<{  lt(c  k->:m*  «■] 
wiitiilic- [«r1rr^«^  I  m  iliv  ui  uhiHi  Ibi7  Wfiv  •Wv<l<-t*i'l( 

i*t  f  .  (liM-juj^,  ri»i  (•-I'W^iiit  '4  |fn,-«?  Uditf  fur  »i^H"  I 
••I  iiA<rily  Mf  incni^  Uw  )vji>  k-  tU-iit^'  ^cicrAi'iK-l  'It^ 
i^£{|i<ii  •  K'^ntL&ir-  »<■■*« V  |i\t*k<V^ii.iI  ]4it.-M.nk-ui 
.-ut.'  i  w>h  iW  Irij'ili  tJ fi'Ttnin  iMH*  "fillr  minitl  "m.^ni-*:,  l^f 
\J  II  ,l«  V*.tuliy  0(iff<)4ll>4i  t"  itir  •»..'•  'il  II.*  tjli-^'l- 
ilctl.-a^  ^f)  •-J-,  .iirl     ilu'  «.i!ft  )k«iuhi  a  ibc  Cituily  ■>( 

lli(  (.ittitHi^aj.^  I'»!i-,  M,  Hi.  Ilnr-*-. — K*m.irl«<  mIi  ••^m- 
new  rivf<Hiil>#  i;*'*-  i^itiinly  >tlt*«ii..i  in  t_\Ti'»,il  A^iki-  1.  (7 
M.  F.  .ir  Mriiv-'.ti>>  - 1  m  •Miiffj*  itw  t^i'iFaK-Ai -At^-nnl  in 
i<<iilm.'«.ii<fi  «iili  iIh  tm-iil  t-jrli:|fUf(tH  iti  -hx  miiIi  nf  hfvitn, 
l.y  \\  \.  (••'iii.mi. — ii*Mi«v.iron«  ■■'I1'*imI  ••n  r;inli  ikiLc* 
iliiram  .1  r^-M'kfc-'     *  ■rii  i\         tfi  ^  M.  l>«iiK-yL>t.-* 

01><rf (iiiiirt*      III!  i.iHfK|mki>  iliii  ••<i(jin-l  in  .\«iLilu-i4  -m 

lliflli  —I  ihIi'i'kV'-  'Ii'».V'  Itlt  It  iltr  A.'.tn,-.  in  iHMtiilti  it 
■11X4.  I1  M.  Ax  I'laLv 

IIMI  ira  , 

"^'•.unrWA-iiT       ilic  i!'.*l»  «i*v  i  »iv  s*l  -tf  ilu-  tr.i^*-^  1 

jti  iniiri^'V>-l  Ni'<  iWi^'-c'*' ■  ■'■  v^Lxli  tti  iN  .'--•iiiM> 
II  •*«''>L'>I  ll"'  >  l<t        i;>nt',»it't,  •lifiriHC  U"n'  »  »     ■ '. 

«i^tel>l  of  tiKWIiv  OJ«n.i.tiit;;  (lit  ImiiiiI^  tU')  xill, 
•t(ir  iir>llHT.  ^n|*-  i>l  -ui  iiiii.n<i)iti  .ill>-y  witr  I  mt*.  ahui) 
*ii>l«i^l  fiLitct  iu««^-«ni>  •  Wit  t'uii  •bil  iIm  «u'*  III) 
rl(i1ii«t|n|u«    l»4*(    ii(  iln    g^■n«Tlf  *    l«l.-'.  )K<<|>^l|h.|| 

M\y  irsli       •t(iii'*ii)  <4  II.  t;.<  t.-n  iitm  l  li  Im  iIic^a 

t;  |«ii|i  Mil  n.lll)  HUll  the  Irniftt  J4«i  .  I'lif  (.liK  i-<  Mm  j 
rVilf*i«ii»tiVc  ftitm  I  11  •It.M^,  tin* ,  Jiiil  4r>v<  1  .1  U  l)  I 

Hilly  in  ]<niximiiy  %n  iKi  ttrt.iit»il  i>  Hj*  MlUfc.  ubitr  llK- 
nii'Ti^ic  yiru  'M%iU  !«  mt-Il      IV  it<t«l>lK'  xl  iW^iiwrJl  r, 

WTlr.'ll,    f    I^C    UilfVMlUK    ••(    llu-  t   •■tl^    JIR»'<IIU^il    I"    >l>«il  > 

Oi|  S«ciiKllk  a-aK,  ntMj   with  inoin-irt^*  a  *.f  }>|., 

m^brl  .1  m-iVEWjin  •/ j' oil)  I'S'^hitiitlt  •iiUliili  li-i  1  »  .»i.utii|'.  | 

t«.4l  uf  .iIk»«I  M  I'll  h  UK.  :ut  I  ilu-n.  -iruki  i  1  .>fi'<iiit|i  I 

t»u  1/  ICO  I  k   o*< 'Jilt;  l..f.i'4  t(i.'  »-'i»t  i.itui.     Iln  t"|t.'i  . 

tr*i  Afrl  tkc  (.^ivc  ft.)Mcr.    AHiT  »  iv|fi-^,  Ihiwctit.  uI  -«\vtj|  ' 
•\i\K  ilir  n-^-t.imr  ^cmb  |;rou  (•■•-Htr.  wiTlinni,  hiMvirf,  kkIc 
iiiC  iIk  v;ilic  »(  llic  tKU))  c%Mi<t»--t  Itillnv.    I^fi  J  lom- 
|or»i«Y  v^linue  uf  Ihr        • /f^ncMin^  >l(i.iiu  i:y  >t  nirAri«i<l  | 
.\  ll£l»>o^lirnl.«  JH'I.I  lliinoiMi  l-j«-|<;rf.  II         <*tirtJj-K'l  Hiil 
J  cuftnl  iif  I  irtitc-fv  i^f  tliiur  Willi  llir  ll'iiwn  Inllrry        alt  .m  I 
J  p(tnni|'«,  I  Ml  with  Itw  lfccrii»^hiTi<T^  .■fliy  ■nniim-Kil  *^tr  | 
I  ri».  rjiren  .rf  the  I>vrii»>  I'Uk-fy  |*i>-v<tl  il-«,-U,  in  | 

^■4i<.K**4i,  liicMf  ttinv.uA,  »>  tli.iiifir  n  Uir  viini  nt  liovcn^ 
torn  iitiMrtx*!  m  thv  ohw*!  .)f  tvc«iV  fmit  Itnnn'  VtMl.ttH^f.t-i  I 
Kcalwic  wiiV,  ibL-  lliiiiHn  Aiiiic.—rnir.  v-jft  Ilchnlmk  o.«fettirl 


tk'  hvi.nrnliiiiKtl  f^l.  V'f  |b*  [virtmif  (.|  Ihe  «lrciro1ytk 
(•iir^  Hufl  •|iiKl««itc«r,  K(  hiil  mule  incovut  u-^  fof  ^  fm^ 
nl^til  liitu  'if  *  iKcftix-liiiiciiF.  All  I  <iti  iiilvrralHinn  «  |[^i«arK. 
incKi  ^1.1  •llK<iV<iol  'Idly  im-4in<»^rr»liU  TAikUitA*  in  ihr 
nirn'm.  IW  •U-<i\\fA  ih-^  «afv<^  mtlW-li  lie  Ka'l  mitlrtrul 
•tf,  i-t  llir  <i>in)-ktc  |'«im<.^ii  >n  ul  •t».;L,»ilTffr,  .ill 
t^'ftcvcf,  Ijtfiot  >.til  i*ie|IciIv.-||.  till  al  ti4t  ht  .l-l'ililvil  tht- 
«k'«lf.<hiii  ocIIkmI.  x|i|>|yiii|;  il  la  the  Ml-wirif  Hitmrn^  ■ — 11m 
iin|Miit-  i|tjit^-Jiit  |>j  ii  lU  '-^loiti  III  t  (U>*  "c^l,  in>t  -m 
thr  '|i>KL-fllvir  iwini  1  wccn-t  vr»rl  rot  iff  i<-cr|iltfin  oT  \|ie 
|ttni;  iiKiiL  An  iMiliiti)  iitnibwK  win-  •Ii|i|k<1  ini>»  ilt* 
ol*wi. .  •nnrtliiic  il  *iiL  ••n*  |«.V  ofil^  |tA:ict>.  wliilc  thcutkir 
(Ilk-  (tmra-tU'l  wilh  A  [i  D'tifcin  (-laic  ^oiyJ  in  iKc  my<y 
iv-."  I  Hn  Vu'fcl  'Iiilt  »if>  rilV  I  wilh  nitrK  .iwl,  and  the 
limit  •■0<k-  U  «|iiiLV>U(i-i  «y«.-||  wn«  l<tr|ttTi|  («t&aM  iltvufi^ 

.-^^S  piT.*.  ■«  ihc  |4.)tLAidi  ^iij'.  In  (lie  r<t#m  l.titc 
•ihlih  -1li^f^-J  kni'.  tVs  .wimiiiinc  n        Af»1  alter  n^finj;  (lir 
UiUmt  in  I  .xlKrinc  by^r.  ii  i..im<.-<l  i|.cir  tlv  i-k,.^l<j>U.  al 
nhuh  llir  ii^^kolirf  f«i*liH  |ir«a|iiinK><l  it^-II.  — FVitl: 

S,>-fn  itixir^-l  itn  II  M;iif.  U  IK.'im.3-lulrt-ikc*  ftnS  pKjQi. 
rIt-tM'M.  «lit.li  lii*l  liivn  i|itttr  ri^t<Rjy  |iitrMnl  fm  l*tlWAf, 
itlild*  |ti*r.niti<l  nn  infpn.Tl'inN  kft  |'«in.'itilf  Ihc  .a3f  tVt- 
mrit  ■l'»r\m£2ny«lfv.it  nnlcrKs.  l'.nUf  .»<'.«ifMii^..rnnV^ 
ini|iiT^K.iIv  I  »llh  iif  ii.in,  «.ilBI..<n,l«Ji!i«i.||.  i.Tnun.  xLl 

n  .M,  *  ifiHniAl        I..  i.'m?in  'fmijt  i.iakLuu  f<^  mriK  lunral*. 
— tun  IMiiilcil/  n.-lAio!  Mm  iki,  ivll  KiJ  Wi« 
Itir  l'liy<«-)l  lnv|iu/r.  an-l        f»iii  in<>iith,  Hi<l  )<i.vc-t  M*clf 
I  rtfltf  .--ti-/.AM  r«  m-ilc  «-arTttiIv     l-.il|.^in|*  ttii.  illi.  bw  lU- 
«iilT>|ilic.iri.ni|;iB..'ni  Ih  IuI  trrr  ivii-nil>  tjivtifc (••  tlir  Ibwill 

riRliiTllH    .  •.ai..!  |l„||0.c.  l.(  llu   ll>>«g|„.j.  \f 

  ■*»  ikvl'Kl--  pilil.i  I/.V -I  .  .iiini  .jiiiil  >-.iBlK«rJ  ««k 

IH  t-i&itcH  flilinmn  wir<  in  'i  jil.,.  ttiU-  Al:<ivr  lit.-  .tiHalvw 
|.U..I  .  ...|iiiu...f  l,li,r,.,|,|T.v  «l,kh,x»ll  I.  hIM  in  »« 
niia..- '4  ^  riMcl  irii.liiii|;  t  .  lilt  l..li.un.  Hit  >aiilu>n  il 

.■i|.|..ill>  ll.r  liclil.f  «.He<  clcit  11.. I,  ..I  whiK  .oil.),,!, 
lll«l..<li«J.  I  iIk-iit.:  ,yhr,\„,     ,\  Mjihun,  lt<  .u:u't£  I 

wllirfi  u,i«  <lirfrr.l  fr  .'n  l»,|..w-  ii^iwjln).,  .1ii.^'«-r^i,  u« 
!■  I.  ■•  iIk  Uximla,:  ;Jui.:  i  (  llir  iwi  do,  -.  ilul.  Ml 
kllilii!  I  •iililU*.  ...Il  iV,  <,t„iatt  .4  «).il«  V11.1..I  In 
•..-liii.li  >(...,  III,.  |,|,„.  .,,..|«..i.,  1  .K,  i„i,ai„|  i,  il, 
l>.«,.l  ..If.  rii«  >n>n9!i„n,i  lu,.|  ilie  ,ir..;i  ^  ki..|.i»i  <ht 
.11.-.  Ill  J  i.o.l  inlly  HMci  rS,.,.  il„,„-|^  „  |,<.l   hi.t  ,  .f,fc, 

.••III.   

<i«Mi. 
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•BSCRiPTIONS  to  "NATURE." 

Ywly  a8  o 

Half-yearly  14  6 

Quarterly   76 

**n  ihe  United  States,  the  Continent,  and  all  places 
the  Postal  Uaioo:— 

Vekrty  30  6 

HalPjwyiy  ,5  6 

QMrteriy,  ..So 

riARGES  for  ADVERTISEMENTS 

Thr-re  LinM  in  Colamn  2/.  (sd.    f)J.  per  Line  after. 

Oiie  Kij,'hth  Page,  or  Quarter  Colamn  ...  o  18  6 

\,iuarter  f'.ige,  or  Half  a  ColaoiO   I  I5  o 

llaH*  Fafe,  ora  Colamn   %   c  o 

Whole  Fife   660 


/W  Ogkt  Ordtrt  fcyahte      MACMILLAli  A*  OP. 
OFFfCE:  29,  BBoroRD  Street,  Stkand,  W.C. 


LOffSON 


THVRSDAV.  jAxiARV  19 
.  u  '!ofl*TT,  •!  4-30- — f*n  'ome  Physical  Pnipcrtie<  of  Ic«  and  on  the 
\t.i(i«tn  of  (i|acicr>,  with  Mxcial  reference  to  ifir  Ute  Canun  Mn»r!,  y\ 
•  •■N^clMtiaMGnvtlalioii  Tneorie< :  Rev  Coutu  Troticr.-On  ihc  ^iruc 
•>«  MdRbjrthmorihc  Heart  in  Fishes,  with  e«pccul  Kcferen«  lo  the 
il'^rtolihtBcl:  Dr. J.A.MeVraiiMn.-OaihaStmeMi«aadI>M^ 
•It  •rUMSknll  in  AKMammKa.  Ptot  3.  lMccii««fa :  PnC  Parii^ 
'  ^ 

II  rv  Or  Aim,  at  8.— Conwruon  of  Heat  into  Work  :  W,  Andtnon. 
•««»•  ImmrVTiOK,  at  7.-OeolaKy  of  the  London  Sttceu:  S.  B.  J. 
«««rhhl«]r. 

•AL  iManTvrwir.  at  3-— The  New  OwarfMry:  FtaC  Omnr. 

ntOAY.  lusvMXt  ft. 

l<(snTtmoii,  at  9»— WMa  of  Livi^  CMpoant  Itar  the 
I  <or.  Pauer. 

SATUKOAY.JiiMVKtn  yx. 
^v*t  iNjTiTUTioK.  at  3.-GiMkScupnm :  Dr.  Waldtiein 

•  \  Kirii>  Ct  I  n,  at  6.}a.—AaaiialC*acial  Matting.— Addnsi  on  ibc  Life 
•fl  \\  ork  ofjoha  Ray,  and  ihdr  Ratuion  u  the  hvcNM  of  ~ 
'i  -r.  C.  S.  Houlgcr.   

WVDAY,  PiMtfAKV  a. 
■  't\<i  or  CHtuicAi  lyDvmnr,  at  a.— The  RvMian  Ptttalt 
>  K«i««id. 

•  >  I'HiutoaicAi.  Socmv.ai  t. 

TiMMA  ImnrvTi,  at  B. 
I.  -MiON  IwrrrvTtoN,  at  <.-s.,mr  PidumoT  the  Year:  M.  Black  bom. 

•^  'lAt  llMTtTOTtON,  AI  ;,  — i^citural  Monthly  MMtiag. 

Tl'£SDA  }',  Kei'RL  ahv  3. 
/<  OLOQICAl,  SonsTV,  at  8.30.  — nnnJ  ..f  Hlrii«  Collected  by  M.  Siol*- 
.iiann  m  Ecuador :  L.  Tacxanowski  anil  Count  H.  v.  Bertcpsch.— On  the 
l-rpo.vpicra  of  Bombay  and  lha  Daccaa.  Fartl.  Rhopaloean:  Liaat.- 
Col.  s»inboe  —On  EcMdaa  acamWoa  floa  NorthenQuacmlaad :  Kohcn 
CoUcit.  C.M.Z.S. 
Mi>*Ab  iMnnvnON.  at  3.— Coloiual  AnimaU  :  Prof.  Mosciey. 

lYJSD/fJBSDA  y.  FKt!»i  AKv  4. 
S  .cMrvor  An^ata.— Edacaiion  in  industrial  Art:  Chari« C.  Uland. 

THUKSDAY,  KahKtARV  5. 
J<OVAl  SociBTY,  at  4.30. 

I.I  ■•N RAN  SooiKTV,  at  e.— Morphology  of  1  rsi  111  Oloplcurus  and  .\rbacia  : 
l>  .f.  Duncan  and  P.  Sladen.— Burmese  Deamidea: :  V^.  Joshua.— Generic 
^  V  •.oiiymy  of  Orthoptcra  10  1839,  Kirby. 

VumHAt,  ^kHiKTV,  at  S.— Bafiot  for  the  Election  of  .Fellows.— On  the 
Chemical  Cliauges  produced  by  Micro.Oriranl«m«  :  T>r  Krank!»nd,  F  R.S. 

I  ONI»0!<  l-isTIti  ticiN,  aty  — l.ea\e«  :  Sir  John  Lubbock, 

-■•ciarr  or  Aars,  at  8  — Conversion  of  Heat  into  Work  :  W.  Anderson. 

ROVA&  IWITITOWOM, at  J.— The  New  Chemistry  :  PmI  Owwar. 

FRiDAV,  Febbuasv  6. 

Cvii.ar,\vn'  As«o(iArtoii,at>'30b— Aamwl  IfaMiag. 

KovAi.  Institltion.  at»— TnMBht,  aad  tha  Pheaom«aaaf  Natwa:  G. 

Johnstone  Sloncy. 

SATURDAY,  FeaatJAav  7. 
RovAt,  lHrriTi>TlON,  at  3.— The  Scale  on  which  Nature  Worki,  &c  :  O. 


HATHORN,  OAVEY,  &  CO., 

LEEDS. 

DOMESTic  MOTOR 

(DAVEVS  PATENT). 

The  most  economicil  small  motor  for 
pumpii^  water  and  driving  small  machinery. 
Cost  of  fiicl  oite  fiuthins  per  hone  power  per 
hoar. 

PBIGEB  FBOK  iEaOAMD  OPWAROB. 
Catsloftiet  on  Application. 


SANDERSON  &  Co., 

■ole  laventon  of  tha  Solid  Copper  Tap* 

LIGHTNING  CONDUCTOR 

In  Cooliouous  Lengths,  without  Joints,  as  supplied  bythcmioHer  Majesty  "a 
Covemment  and  the  Colonies  :  the  IialiAD  GovemmcDl.  the  Argentine  Ke> 
public.  ai>d  other  Forcisn  GoTcrnraents  ;  the  Royal  Courts  of  Justice,  Strand, 
the  Houses  of  Parliament,  ftc 

1  he  Jury  Commiifion,  acting  on  the  Reports  of  the  International  Juries  of 
the  Health  Exhibition,  have  awarded  a  Itronie  MccIaI  in  36  to  Moan. 

SaNOBKSON  &  Co.  for  their  Solid  Coptier  Tape  LigbtniiiK  Cnnductoi*  in 
Comumous  Lensths,  without  Joints,  and  of  Hich  Conductivity  Coppv. 

tEAPgWHAtl.  HviURK.  lai.  LEADBHMAU.  CTRRRT.  ZJC 

SECOND  EDITION, 

GRIFFIN'S 

CHEMICAL  HANDICRAFT. 

PRICE  41.  iJ.  POST  FRKK. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS, 

ILLUSTRATRD.  CLAssiFir.  D,  r  e    c  R  I  PTI VE. 

Demy  tvo,  48a  pp.,  Illustrated  with  1,600  Woodcuu. 
Afost  Complete  and  Chcaptst  Litt  of  Apparatus. 
TOHN  J.  GRlirFIN  and  S0NS»  sr,  GARRJCK  STRBBT. 
I  LOWPON,  W.C.  

:      A  GREAT  BOON  TO  AMATEURS, 

Photojrraphic  Appacatai  lad  MaMriak  of  tha  Hlgtat  QoaNty  lonBad 

at  City  Prices  from 

■      TMB  PHOTOGRAPHIC  ARTIST'S  STORX8, 

43,  CHARTERHOUSE  SQUARE,  E.C. 
(Close  to  Alders^ate  Station). 
COMPLETE    TOURISTS'    OtTTFITS.     EVERY  REQtnSITB. 

N«V  Hlu«t':i!rd  Vrioe  List  td.    Addresi  the  MA^^A(■K«.  

" AMATEUR 
PHOTOGRAPHY. 

AMATEURS  SI  PPUBD 

WITH  ALL 

NECESSARY  APPARATUS-' 
DRY  PLATES*  CHEMICALS,  &c. 

ImtrmHuu  Onwm. 

OBORaS  H0VOIIT01f~& 

89,  Hick  Holborii,  LokdoNs  W.C 


CHEMICAL   AND    PHYSICAL  APPARATUS, 

PURE  CHEMICALS, 
PRECISION    BALANCES    AND  WEIGHTS. 

PRtCB  LISTS  ON  A  P  P  L  /  C  A  T I O  If,  PRICE 


F.   E.    BECKER   &  CO., 

34.  MAIDE.X,  LANE,  COVENT  GARDEN,  LONDON,  W.C. 
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MUTUAL    LIFE  ASSURANCE. 

SCOTTISH   PROVIDENT  INSTITUTION. 

Kl)iNHUK<.ii— 6,  ST.  ANDREW  SQUARE.    Lo.ndo.s  Okhce— 17,  KING  WILLIAM  STREET.  E.C. 


The  ATTENTION  of  ASSURERS  is  direclml  to  the  Sphcial  Ahvantachs  obtainable  in  this  Society,  in  res^Kcr  of 

tCO.VoMV-Ef^L'n  Y— SAKtTV. 

ECONOMY.— The  Premiums  are,  in  many  cases,  jo  to  25  per  cent,  under  the  usual  rate*,  so  that  a  I'olicy  for  £,\TCO  or 
;f  1250  m.iy  pcnrrally  l>c  had  for  the  yearly  (  ayiiieni  which  would  elsewhere  a  sure  .^looo  only. 

EQUITY. — The  whole  Surplus  is  (  ivisihic  among  the  I'olicy-holdcrs  ihemsclvcs,  on  an  equitable  principle — 00  «li>r«bto»jj 
given  to  those  by  vhose  early  dealh  there  is  a  loss  to  the  other  Mcnil>crs.  From  this  source  large  addition*  have  l>een  ina<lc  la-l 
may  l)c  cx|>ecle<l  in  the  future. 

SAFETY.— The  Husine^s  (which  for  ten  years  has  exceeded  a  Million  yearly)  is  of  the  most  select  characier.  and 
ducte<l  at  the  smallest  co<>(. 

The  expenses,  which  are  less  than  in  any  Office  transacting  so  large  a  business,  were  last  year  under  9  per  cent,  of  the  mu 
Preniiums,  .ind  little  oyer  6  per  cent,  of  the  year's  Income. 

THE  FUN  US  acciimuLitcd  from  IVemiums  exceed  £5,000,000.  the  increase  last  year  being  £333.383. 

Only  two  Offices  in  the  Kingdom  (both  older)  have  a<  lar|»e  a  Fund. 
Claims  under  Policies  now  payable  a  Month  after  Proof. 
Ktporls,  with  TabUt  oj  Piemiums,  dfc,  o«  ApflicalioM. 
J.  MUIR  LEITCH,  London  Secretary.  JAMES  WATSON,  Moniker. 
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WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Stainers, 

All  THK  OmOINAL  MaICKII«  OF 

ARTISTIC  WALL  PAPERS,  Oaaranteed  Free  from  Arsenic. 

Sole  Address-tio,  HIGH  STREET.  MANCHESTER  SQUARE,  LONDON,  W. 

Mar  b«  obuined  of  all  Dceoraiori.  Special  Prtae  Medal,  Sanitary  InRitutc. 

Award  of  Merit,  loleraaiioaal  Medical  and  Sanilarr  CoacrcM.  Silver  Medal,  National  ilcaJiK  Sccmh  ■*-'> 

GOLD  MEIMI.,  INTER    ATIONAI.  HEALTH  EXHIBITION. 


PRIZE  MEDAI.! 
AWARDED  J 


r  HEALTH 

Lexhibition. 


\By  App^ntmtnt  to  thi  Royal  IntHtulion  of  Grtat  BrUain,  ] 
SUCCESSORS  TO  W.  LADD  &  CO., 
WEAK    STREET,    REGENT   STREET,    LONDON,  W. 
MANUFACTURERS    OF    SCIENTIFIC  APPARATUS   OF   ALL  CLASSES 
SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH. 

WIxMSHUR8T    AND    YOSS    INDUCTION  MACHINKS 

OF  IMPROVED  PATTERN. 


FOR 


In  Casks,  12  0  per  9  gala.  lu  Bottle,  3,3  per  doz.  ImpLPta.* 

•  P  -tilr*  tharsed  3  •  I'^r  tloj.,  and  allowed  M  the  >.inie  r-tc  il'  relumed  ;  bui  ihejf 
mu^i  \<         Tor  with  ihc  |!c«. 

Nriiiicr  sucar,  v-ucharum,  ti.ir  any  cf  the  many  new  Rrewing  Mairri.il-  axe  uted  in 
the  iti.inuractute  of  tKe  "  S.  N."  blout ;  it  i«  Brewed  entirety  fr.  m  iIk  liiie«t  Malt  ami 
H%T"> ;  it  is  5*^>  niore  ho[>f«d  ilian  Stout  i<  cencrally ;  iheref.  rc.  t«-:  :e-.  Icirn;  vcr) 
nuiriiiijut,  it  Ls  an  cacelleni  I  onic  and  particularly  tuiletl  for  int  aiid'>,  la^;:c^  nununc,  of 
aiij  irie  miuiring  a  g.xxl  »lrrnrfiheniii5  Ijev-erace.  It  ii  a  "Sound  Nulricioui"  iuoic, 
and  ttry  much  rccommendetl  by  Metlical  men. 

WALTHAM  BROTHERS, 

THE  *  H.\LF  uriNKA     .M.K    ItltKU  KKV.   LdXDOX.  S  W. 


INTERNATIONAL  HEALTH  EXHIBITION. 

niVISION-Kia'CA  HON. 

A  PRIZE  MEDAL  AWARDED  TO 
THOMAS  D.  RUSSELL 

7S,  NEWGATE  SIR!  KT,  I.DNIX^N.  EC. 
Por  Geological  Collections  for  Science  Teachinfr. 

Catti^C^fi  Pf:t  fret. 
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nrPAixiBLE 

REKEDT 

For  BAD  LEGS.  BAD  B&EASIs,  OLD  WOUlTSt,  80BBI  ui 
VliCIBt.  If  cActuIly  rabb«d  on  the  Heck  and  Chrit,  it  euTM 
BOlXTSlOAn,  BXOXCHTrU,  COUQHS  and  COLDS;  and  (or 
QOOT,  ISXVMAIISa,  aad  all  8Ua  DiaaaaM  It  la  BBO^saUad. 


E  P  P  S  S 

G&ATSFDX.  COMFO&TZirO. 

COCOA 


LANTERN 


READINGS.— DISSOLVING 
VIEWS. 

THE  NEW  (jl-ADkUPLICOJf. 
New  Sea«oa,         and         — Pofmlar  Sobjceti  foe  tivi*  5— >*.•* 
The  ChjuincI  I  sUnd»— The  W«r  in  the  Smdan — Itie  Rivet   r»v»«r«  — 
DcToiuliire  S.-eneiT— Hereford  and  the  River  Wjre— The  F^n^Inh 
Loodtn  P^<'r  aad  Ho<«  ITjer  lj»-e— Ecypt  >i>d  tl»«  Nile  txpeditkic — Xor. 
way— The  lifctwai— The   SicnftI   B««— The    Maidi  of  L««  — Poo«  P»'» 
TrvAtim— Shad  wvon  ihe  HIinds  Ac 

The  Urfoi  and  neaeti  Slock  of  Lantemt  and  Sbdca.  SoMtiik  aa4 
Ceacral,  on  Hire  and  Sale  in  this  oooatry  ai  the  Lowwi  Pnm. 

t  MARSHALL,  7!,  Victoria  StrMt.  Uodao.  C.C 
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MINERALOGY  AND  GEOLOGY. 

Mr.  HENSON  S  Arrivals  are  — 

Very  Kine  t  )i  il' lil.V- FfcR  M I  S  ATKO  CRVSTM.S  .f  ZIRCON, 
inchc.  l  -ii,  li  Kj,ij,c  .  HEKVLS,  DIOI'l  ASE,  I'WAROWITF., 
WAl.l  KWIl!  NAllVK  SIl.M  R,  HKRI'KRUF,  Wnv  Hkiiliant 
RUIILIS.  LHALCOSIKtKITE.  and  NATIVE  COPPER.  Coro- 
«r«U;  POI.I.SHf.fi  JAI'E  und  GKFEN  AVENTURINE.  GROt'PS 
and  SINGLE  CkVSTAl.S  of  VIIBNITE,  Ja|iM>:  "SHERRY" 
C  OLOURED  TOPA2£&  Sibwin. 

A  I  .rg«  SariM  ••'  ROCKS.  alM  MICROfOOPIC  SICTIOMBeriiM 

-an.« . 

L  iili  »n  AfflLatm         Kimmcn,  CliixU,  aiid  HamoMr  Stfap*. 

PRIVATE  LESSONS  AND  EVENING  CLASSES. 
■bOWPIPE  CASES  AND  APPARAIUS        CaUlcgnw  fiaa 

SAMUEL  HENSON, 

S77>  STRAND.  LONDON, 

AUTOTYPE  PHOTOGRAPHIC  BOOlC 
ILLUSTRATION. 

ADVANT.AOF.S. 
I»t.    Tlwy  l^raMal  fUUrfU  Reprevcnialiunt  of  ihc  Sub)r<  t«. 
(nd.  Printed  00  ih* paper  of  the  Buok  iitelf,  mniinting  not  rn^uircd. 
jrd.  For  Ediiiom  r\\  lono  and  under  ihcy  arc  cheapt 
Employed  by  the  Trustees  of  the  Britiiih  Muteum  aad  by  tha  Ltamcd 
SociaDV ;  alto  by  many  of  the  lcadii«g  Pubtithcr*. 

The  Typei  of  Cfrecit 


Amtmgti  Ikt  W»rkt  rrttnth  d—u,  or  at  present  in  Ihc  preM,  mar  be 
dtcd:  Lady  Braswy'n  "Tahiti^;  Prof.  Gardncr'i  "The  Typei  of  Grwk 
Coini~;  Hollxapffrll'i  "Practice  of  nnittirnlal  Turning  ;  Audsley'i 
" OmaineniJil  Art' of  J.'ijan  "  :  I^oikycr  j.  S[ir.  ira!  Analytit  "  ;  Rurgets'i 
"ArdueoloBical  Survey  i.f  India"  ;  "  Samuel  Palmer :  a  Memoir." 

or  thU  Imi  wedi  the  Alkrmmmmwitt>-^'t\AM  book  i>  adtairabW 
(miad  by  iDunaan  aatotype  reprmliicliaiM  tea  tovaly  aad  chanKlarUtic  i — 


FOR  THE 

ARTISTIC  DECORA  TluN  OF  THE  HOME. 

VISIT  THE 

AUTOTYPE  PINE  ART  GALLBRT, 

r«,  NEW  OXFORD  STREET 
(Twoiiy  Ouun  West  of  Mudie'i  Librae')- 
SPLENDID  COPIES  OF  THE  OI.D  MASTER^ 

From  the  mo*t  criebraltd  Gallcriei  of  Europe. 
REPRODUCTIONS  OF  MODERN  PAINTINGS 
From  the  Luxembourg,  "  The  Satoa,**  Royal  Academy,  ftc. 

TURNER'S  "UBER  SI  


FACSIMILES  OF  TURNER'S  "UBER  STUDIORUM," 
COPIES  OF  REYNOLDS  GAINSBOROUGH,  LAWRENCE, 

.\iid  ra/f?  uorlts  fryoj  the  Print  Room,  Bntiih  Miueutn, 
An  In.tMiiATH>  Pamiiilkt,  with   Frei*   Notices  from  the  Timn, 
Alktn^Hm,  AiaJtmr,  Pertji^'iit,  Art J,ium,il  .%c  ,  fret  per  Po^t. 

Hn<  Art  Ctftalficut,  1J4  f^gti.  friit  .'/i/cf. /•,  f'tr  ftr  Put, 

THE   AUTOTYPE  COMPANY, 

74.  NI  W  OXFOkP  .STRl  KT.  W   

On  the  1 -.t  i.tf  r\^r>  Mi.  c.th.  jiiKC  SixttrriLc. 

THE  ENTOMOLOGIST: 

AN  ILLUSTRATED  JOI  RNAL  OF  BRITISH  ENTOMOLOGY 
E£lcd  I1V  loHN  T.  Cahminctoh, 
With  the  A»»i«lance  of 
FMOBMCK  Bonn,  F.Z.S.         I       Iohk  A.  Pomil,  H.t>. 
Ebwarb  a.  Fitch,  F.US.       |      J.  Jekhkb  Ww«,  F,L,8. 
F.  ll.  i  HAKAN  Wtinn,  M.D. 
Cotilaiiu  Articict  by  mcll  known  Eutomologitl*  on  all  Branche*  of  the 
Science;  on  ln«ect«  injurious  oc  beneficial  to  Fanii  or  Gardes;  Notea  on 
Habiia,  Life-Hittorie* :  occiuweuce  «f  Rariliaa,       ;  there  are  Moothly 
I4*t*  of  Duplicatct  and  DcHdarala. 

Ntiioafoiu  WoobcvT  lu.WT«ATMNM>  t»  ik*  priaiiM  ti  «Mch  atpadal 
auamioa  U  civm,  aad  wuadmtA  LiTNOSBAtMBD  aad  OttM»LiTH^ 
G«*riiBi>  Platbs. 

SIMPKIM,  M  \RSHM  t  ,  .1  r>)  ,  'it.ilionen'HaU  On, 

THE  ZOOLOGIST  : 

 A  MOHWiLY  MAGAZINE  OK  NATURAL  HISTORY. 

nMSeria*.  Uiked  by  I.  E  Haitinc,  F.L.S.,  F.Z.S..  Maate  of  iba 

British  Orniihol  -  ji^t«*  t'oicn  ;  contains— 
r\Kginal  Articles  by  m-cll  tnown  o.iturali-.lt  io  every  hranch  of  aoology: 
mSiii  of  animls :  arrival  and  dcpanun  of  micraiory  btodai  aaeamoM  of 
rata  Mtd>;  dMOibwdoo  and  ai^gnwiaB     wiStt  Djifc  iwli  ' 


(lib :  local  amtarfo :  Biriiidi  raptilae:  BrfiM  taad  aad  freah- 

water  mollutea,  with  remarks  on  ihe  haimtt  and  habits  of  the  ^prcic* :  and 

■Khcf  m»tt«'-»  of  i;«i>eral  inlereM  to  tb  .?<-  «ho  ilelieht   n  D.4ii.r»l  history. 

iyah of faiportam and tmwawlac arddw faorioaaVaachaa  JtM^xr- 

Tncrc  are  oecatinnal  wnodcuti. 

 tOHN  VAN  VOiiRST.  1.  PalemoeleT  Row.  

THE  BREWERS'  GUARDIAN  : 

A  fanaigbtlv  Paper  dawatod  to  iho  PKtaeliaa  0/  RmrarflMimM, 
ueaaitag,  L«0al,  and  ParilasMMav  Itanan. 
RManvarymMAtarAMoHorTaAoaa:  AMDlFtamAMDSnwrTfeAM 

RacoKO. 

The  Orcan  of  ihc  Country  Breercrt. 
Tbo  nasal t'  Guardian    ianubliahed  on  the  ercaincs  of  every  ahetaalc 
Taesday.  and  is  the  only  jouraai  oAicfany  cnnnecied  with  bnnr' 
Subscrip'.i  n,  ttt.  6J.  per  annum,  poet  free,  dating  from  any 
Sntia  Copici,  i«.  each.   Rewialarad  far  WUHnteiao  abroad. 

. aMiSM^ WaAiwk, iMdao.  B.C. 


THE  CELEBRATED 
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Is  unrivalled  for  Gardener*'.  Forester*',  Farttiers',  Joioen.',  and  Amaleota 
use.  It  rerjuires  no  oil.  .Shar]>en  with  a  spittle  or  water.  INils  on  a  keen, 
sharp  edge  ;  no  humbuz  about  this.  Has  stood  the  test  of  luo  years.  Cut 
in  Hones  fur  .Axes,  Heiltfe  Knives  Raron,  Penknives,  anil  Plane  Irons,  &c 
Honourable  Mention,  Paris  Exhibition,  1878; 


and  Bronte  Medal,  ^ 

International  Exhibition,  18B4.    A>k  your  Ironmonger  or  other  retail  1  

to  gel  you  one,  and  (iv«  my  addrca* :  if  be  won't,  drop  me  a  nota, 

JOHN  C  MONTGOMERIE, 

Tain  0''SlMMar  8mm  IlaM  Weiha,  Pal—w,  ThMiw  St•tlol^  R.S.O. 

AyisMrBb 

PATBR80N  ft  COOPER. 

76.  LITTLE  BRIT.MV,  I  oxpov,  r  C. 
Electric  Light  and  Power  and  Telephone  Engineers. 
Hew  Electric  Light  Catalogue,  post  free  it. 

PATF.RSriN  &  COOPER  l<eg  to  jiw  not  ce  that  they  '     ijHiltMail  rf 

the  Piiilus.-,|.hical,  K<i'irati<*'nal,  ami  K-nj^  riincntai  i'arl    Y  their 
M-^.r.  J  an.l  T.  MAVHIEI.I'.  41.  <.>ucrii  V;aor>.i  Strcri,  E  C. 


a  Weekly 

PoUticib  Ularalwt, 
BoohaaDan,  aad  ai 


all jMteU  <f 


LA  SEMAINE  FRANCAISE 

Newspaper  aad  iUeiawia  ibaVtNMhl  _ 
Science,  Art.  Varledei,  Noua.  Prfei  aaf^,  tbrougb 
iba  Railmy  Btmbitallii  OSee,  441,  Stiaad,  W.C. 
LA  SEMAINE  FRANCAISE :  Journal  Fi;anqais  pour 

I'Angleterre  :  Politique,  Littwature,  Sciences,  Arts.  Vari^iifs,  No5;velle», 
et  Notes  Un  eiemplaire  par  la  poste,  t\d  .  m  riml c  ^Ci'^  AKoniK- 
aiaBI  fraoeo  par  la  potta — as  an,  toi-  toJ.  ;  six  mois.  51.  5^.  Pri>  aa, 
chMMHia  lot  bhtaiiaa  at  aaa  nras  das  chemiaa  da  far.  Oa  a'ahoaaa 
aaa  Iwrcaux,  441,  Strand,  Loadrai,  W.C. 
LA  SEMAINE  FRANC^AISE.— La  Scmaine  Fran- 

fAise  '  has  been  brought  out  in  London  for  tba  benefit  of  those  EagSsh^ 
readers  who  mav  wish  t  i  study  cootcraporwy  fVaBCb  from  aUj 
view,  instead  of  coafming  their  reading  f  . 
It  certainly  merits  SMCCcai.  —Crm/Atf. 

TwMt  9w  S0aKMrnoiir~         «.  ^• 

TlirceUoMlM  ^^^m.%mm>»9 
a»       „  ™     ~     «.    J  s 

.    Tmdf  ,  -  ••.      —  ta  w 

P.  0.0.  payable  to  A.  Caianii. 

 PMblkbtog  Ot&ee,  44s,  Strnd,  W.C. 

On  Ihc  tsi  Lif  <-ii  f>  M  niS. 

JOURNAL  OF  BOTANY, 

BRITISH  ANI>  KORElnN. 
Edited  by  jAMr*  BairrSM.  F.L.S.,  British  MuMum. 
OoMTBMT*:— Original  Ankto  bgr  hadiaf  ~ 
H oticee  of  Books  and  MeiBaln.-^Aiaeiaa  ia  Joi 

n<ceeeJini[S  of  Socielies. 

Price  i>  yi.    Subscription  lor  <  'ne  Year,  payable  id  advance,  isr. 

London:  WEST,  NEWMAN.  &   CO,  ,4.   Hatton  Garden,  E.C. 


MONTHLY 


THE  ENTOMOLOGIST  S 
MAGAZINE. 

Price  Sixpence.  Moaihly,  94  nagrs  8vo,  with  occ.^sional  Illustrations. 
Conducted  by  C.  G.  BAanarr,  J.  W,  Doi-CLas,  K,  .McLachi  av,  F.R.S., 
E.  C  RvK.  F.Z.S.,  E.  SADmaait,  F.L.S.,aad  U.  T.  Staimton.  F.R.S. 
This  Magaiioe,«oMi— cad  ia  1M4,  aaoiaiM  Maadaad  afiielM  andaataa 
on  all  subjects  CMBWettd  wMb  EMoaialocy,  aad  MfMlkllF     tbt  IWMH  of 
the  Hrliish  Isles. 

:~ui  .<  f'.ption— Six  Shillings  ptr  V  lu-nt,  paat  ftea.    Tha  WllMMa  OHt* 

mciKc  with  the  June  number  in  e.xch  year. 

Vol*.  1. 10  VI.  (strongly  bound  in  clmh)  may  be  oblaiaad by  poidNMH  of 
tbt  cadre  set  to  date,  at  the  increased  price  of  101  eadti  IM  lUllCaadillR 
vols,  may  be  had  separately  or  tfgcther.  at  71.  each. 

London:  JOHN  VAN  VnORSf,  «.  Pale moater  Row. 

N.B.— Communications,  ftc.,  shouhl  be  sent  to  the  Editors  at  the  above 
address. 


NORTH    BRITISH  AGRICULTURIST, 

the  only  Agrieultnial  Journal  in  Scotland,  circulates  extensively  among 

l,,andowDers,  Farmers,  Residrnl  .\K'e"'»,  and  other»  interested  in  the 
management  of  land  througlK  Oi  :hr  irmti  i  Kingdom, 
The  AGRICULTURIST iipubUsbcd  every  Wednevlay  afttrn  -  n  in  lime 
or  the  Evaainc  Mlllli.  anrt  1)1lll1f#rn  Reports  of  all  the  princitKal  Bntiih  and 

-n^espaeialattmlaaaf  UttdAcMabdbtrtadiO  iba  AGRICULTURIST 
a*  one  drSbaM«d«ii«vaF«Ar  AdvmMnrramlakaUtndbMaa 

fvf  Sala, 

AdM^Mtaaddiwifait  ihiiMiUii  la  Faracn  will  And  the  AGRICUL- 
TCTtWTa  tm  iJaaa  —dhwi far taatWag that  Class. 

'iSSav  CMcnpaiaUa  taOiAMw  AhMMOMi  I"^  UhtaBh. 
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PREPARATIONS  FOR  THEJICRO SCOPE. 

ANArriMv    t.uv,o,   W.    WATSON  c-^-w^^* 


II 1 1  >ii.:mh)  ,,r 
ANATOMY.  PHYSIOLOGY, 
PATHOLOGY.  BOTANY,  CKOL<3QV 
MINtR nl.rCY.  ENTOMOLOGY. 

*c.,  ac .  ftc. 

THE  BEST  AND  CHOICKST 
IN  KVERV  BRANCH 
OF   MICKOSCOPICAL   STUDY.   ./-v ,  ,  „ 

W.   M'ATSON   .V   SONS    .•{!:{  Ilirii 

THE    EXCELSIOE  '  —  »™is„t,.  .s,. 

PATENT  SPRING  M  ATTRESSm.  sKr  ^ 

ii  > 

'  CrnTiricii 
i>»  Mimi 


„    W.    WATSON    &  SONcT 

"■.m«  |  ,,r,:l,„<  I  ,„,  ,!p.„,.-.,  „|  M.  ,  ..'^^-'■No 

HORN.  1 

-  -    >  STAK|  isiltli 

THE  NEW  PATENT 

WOVKN  WIRI,  MATTRtss. 


T«.  .•.x.rrs;7.«^T::^.T^^K  o.r„.. 

—  _   CHORLTON   &  DUGDALE  MAN^'iiwow^'i'^'''' 
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aas  EnRino  per  brake  horse-powcr 

CROSSLEV8  PATENT  TWIK  HNOINFS- 

»!.  Il"lt'"ll'<  rivrv  Kt-ti.litii,.i, 

CROSSLEYS  ,ATI!NT  SKLF  STARTER- 

"";"""'i:  <•  r.t..iD,i  Sfiic 

  -       ""ry.  Ol-iBo- •  ID.  R,„((eU8<. 
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HEMPSTEAD, 

GA^  Engine. 

OVER  15,000  DELIV£fl£D. 


HERTS. 

«6  SILVER 
MEDALS. 


A   WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

'*  To  the  solid  groumi 
Of  Naturt  trust s  thr  mind  xohith  builds  'or  ayt." — WonnswoKTli 
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[All  Right*  are  ReMnmd 

PHOTOGRAPHY  SIMPLIFIED. 


hymuiuor  MAWSON  *  SWAN'S  Pho:oitnphic  Apparstut  and 

Iiry  Pble-., 

SUPERB  PHOTOGRAPHS 

Can  be  taken  bjr  AHATBUK8  io  ihc  mott  skilful  manner,  io  easily 
thai  any  inielligenl  youth  may  bcuucne  master  uf  the  Proceu  after  a  few 

Trialf. 

Dncrifitivt  Lists,  Book  of  Initruttion,  and  Cof>its  of  Photop-aphs 
taken  vrith  these  Sets  sent  by  Post  for  Six  Stamps. 


NUMEROUS  EXHIBITION  AWARDS 

Ha\c  >>c«n  givfti  fur  Photo^yApli^  taken  on 

SWAN    S     DRY  PLATES. 


MAWSON    AND  SWAN, 

MANUFACTURERS    OF    PHOTOGRAPHIC  APPA- 
RATUS  AND  CHEMICALS, 

MOSELEV  STREET,  NKWCASTLE-ON-TVNE. 


THE  "  LOISETTIAN" 

SCMOOL  OF  MEMORY. 

INSTAKTANEOUS  MEMORY! 

ART  of  NEVER  F(TRGETTINO  ! ! 

DISCONTINUITY  CURED!! 

A  Pkytiologital  System,  wholly  unlike  Mntmonits,  using  none  of 
its  •' Localities,"  "Keys,"  "Pegs,"  "Links,"  «r  "Associations." 

Dr.  ANDREW  WILSON.  F.R.S.E.,  Editor  of 
"Health."  says.— 
Pkopkssor  Loisettk's  Svstkm  is  Physiological  and 

SCIKSTIKIC  IH  THK  HlCKKST  DeGRKK." 

Mr.  RICHARD  A.  PROCTOR,  Editor  of  '•  Knowledge," 
in  No.  H7,  dated  January  25,  1884,  "sys  :— 

"  I  HAVE  NO  HKSITATION  IN  THOROUGHLY  RECOMMENDING 

THE  System  to  all  who  are  in  earnest  in  wishing  to 
TRAIN  their  Memories  effectively,  and  are  therefore 
willing  to  take  Reasonable  Pains  to  obtain  so  useful 
A  Result." 

Any  Book  Mastered  in  One  Reading. 
Great  Inducements  t.^  Cnrretpondence  Clas«e«. 
Prosptttus  post-free  on  application  to 

PROFESSOR  LOISETTE, 

W.  H»W  OXFORD  STRt ET(oppoiii«  Mudic'*  Library),  LOND  )N. 


BROWNING'S  PLATYSCOPIC  LENS. 


En(r,t^  tJ  Rritl  Site. 

A  NEW  ACHROMATIC  COMBINATION, 

OOMniNINO  the  OKFIMTION    OF   A    MICROSCOPE  WITH  THE 
portability  of  a  roCKF.T  LENS. 
'■  If  you  carry  ■  foiall  Plaiy«opic  Pocket  Lern  (which  every  observer  of 
Nature  ought  to  doX" — Ch*«t  Allkn  in  h'HetvitJgt.  _ 

The  Platyicopic  Len*  it  invaluable  to  bt-taniMi.  mioeralogitls,  or  ento- 
mologist*, a»  it  f^>cu^e^  about  three  timet  a>  far  frum  the  object  aa  tl>* 
Coddinglon  L«n«e».     Tbij  allows  opaque  object*  to  be  exainiftcd  easily. 

The  Platyscopic  Lens  is  made  of  f  iur  degrees  of  power,  magnifymg 
respectively,  lo.  15.  »o,  and  jo  diams.  ;  the  lowest  power,  having  the  largest 
6eld,  is  the  best  adapted  fnr  grneral  uve. 

The  I,cnte<  are  set  iu  Ebomie  Cell*,  and  mounted  in  Tortoifchcll  Frames. 
/'riee  of  the  Plalyscopic  l^s,  mounted  in  Torloistsktll,  magni- 
fying either  10,  IS,  20,  or  30  diameters,  \%s.  6d.  each poit^er. 
Illustrated  description  »ent  free. 

JOHV  BROWHINO.  63.  8TRAHD.  LOHDON,  W.C. 


NEGRETTI  &  ZAMBRA'S 

WEDDING  OR  BIRTHDAY  PRESENTS. 
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LADIES'  IVORY  OPERA  GLASS, 

Gill  Mounted,  with  Engraved  Monogram.     Prices  from  Ct  it. 

GENTLEMEN'S    FIELD  aLASSES, 

With  Monogram  in  Piercwl  Silver.     Price  from  £y  u. 
Opera  (ilasMss  mounted  in  .Aluminium,  Torloitcsliell,  or  PearL 
Microscopes,  M.1gic  l^mlenis,  &r,,  of  every  description. 
Illustrated  Price  Usis  posted  free  to  all  parts  of  the  World. 

NEGRETTI  AND  ZAMBRA, 

SciKNTtnc  Insthiimknt  Makpr"  Asn  Oitkiavs  to  tm«  Qirr«i», 
HOLIIOKN  VIADUCT. 
Branches  :— 

45,  Comhill;  tn,  Regent  Street ;  Photographic  Studio.  Crystal  **''*^QOgIc 
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UNIVERSITY  OP  LONDON. 

PRF-UMIMKV  «  II  HllfK  IV  H  .  IXAMIXAIION, 
Ir>.lmli>«       (U*a  >■  ■!!>«(  <»*    tV-o  I  utiMIU*  )1 

Clnt'a  ll--iiiir  il«mc        W>«ln  »%*\  X.—  -*^-    ft*  l.tra*  w 

SF 

CITV  AND  GUILDS  OF  LONPON 
INSTITUTE  for  the  ADVANCLMKNT  of 
TECHNICAL  EDUCATION. 

ibt  lU-t    f  |-k|Ni  11*^1     .  I'..  I  INiI  I  MV   It  ;  IfSIUAf.  OOl, 

U  llv-  i<|«rV.l  '.J  Ici   IC  «t>*lMltUM« 

■MOt  kJ.I  *tr.  i>,c»-xi  ■  I'll.— A»i*-a 

1  I  ^  4itA«f«l.  •  '  '»>it  it.«  I  tb-j^rr 


GNJufiiuMiii  I.I 

ROYAL  INSI'ITUTION  OF  GREAT 
BRITAIN. 

AUirUAitii  MKi.t  I.  rill  \Min. 

«ru.  K.«*I  IX.11.1  All.      %  \n  Kl*t\  NIlXI,  rfl^-ury  7. 

«l  l(l»»r  ..'ikpl.  n  ltH*<c  "I  IW«  lirMi**-!  "  r*»  *M 

•f|>t.\.>«>-»  k«->l>*  •/«**••!  Ilu  Clf...... 

tfcl«>.'^i>ii  M  t't.  4'.«t-,  If  ill  ^Jluw  ■  '  )■  lit  lU  I  in  rt).- 

ST.  THOMASS  HOSFITAL 
MEDICAL  SCHOOL. 

AI  I'KKI  KMl  \>kMI  M.  %**St>t*S,  M„ 

iwii  I  jrrmxM  '»j  ii  :^cl  •tIlou^KMtll•^     4.1...  4*1 

■111  K  ttth 


LIVING  SPECIMENS  FOR  THE  MICROSCOPE. 

ni  lMl  Ut.I>Al.i»at<t*>l  *i  tKc  FISHF  MK  S  I^X  H 1 1' 1 1  !•  >x  ^ 
IHuM.lS  llOLiON.  )T.  St.WH.\LL  S1i(l_l.T,  l^lkM I M.,hau. 
ftlw  te*  li-t  *ok  •(>■  In  A(t  Mjt*'.rA*i*  >^.u  \  .tf  B  vUi'a.  ^i, 
Milh  l<      «  N't-MOHi     \Wk  —  ^mM**  «it  |UtU<l...v". 

ntltM*  «>r.  IW.Ir«M,  Li«iAhI«»>  tT\*l«lhMh  I  t.-lvi'|Ji.n  ■»  liOJi.  Huk^lt. 
•I.vi...  ^_    l«lti   vw^.^n..    ^r^.l...  Mn.u,:  HjA-m.  V-^ta! 

A,.  ..  ■  .  <  ..iti  is  Ht*<>Mrt.t  iMlH^vkT  Mid  Mult.  ..  lUI«l^ 

1.1  .  -  .1  nr  ».iti-  *  ■ 

>t"i  .' .l^m'Ki *««'«)•  «(tl  br  «i*At  IB  thi*  lbc«wro*gm.t,.  r  ^ 

8|^*din«ii  Tiib*.  On«  SfakUlnc.  pott  tnv. 

—  f^f,'*.  -t\ftt  f'f  t<-t  '.J. 

r        ...4lir,.ir«-.1.».lrKM.  \. 

NEW  MICROSCOPIC  SLIDES 

;IM   IvfcCMi  lis 
l:t>W.\l<ll   WAKn.  J«<|.  IUr..Kl.  HtRLCI.  M%M:iiuiRfc. 

k.imI  !■ ......  n-.^.i .,  ./  BVrii.M-  ,.^.T.»,rit,qi,f.4  ii..«a« 
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ICROSCOPIC  OBJECTS  FOR  HIRE. 
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•  >il  II.  Wi 


BOOKS  (Sccondhandi.  MincelUncoua.  Re 

iki  I-.  -.\.,     r...  h,..,t  ,.„  '....1  *^ 
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  "tX  •»  IOlLI<t.\ll  M  li  '  I  ».*MiMti^».  of  tft* 

V->'-*  m  til !.,..(.«.  •«    •.I.   .  . 

|'*4a»<.i..4.  ifd  «Jl  ri'">-'' •  t       ,1^  it'.tk-U  •Mxr 

if.  Ki  - 


LANTERN  READINGS 
VIEWS. 

1  Ml    VI  H  .,.1  \\*\\ 


DISSOLVING 


lirj, 
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L«nJ>4i  I' 
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UNIVF.R$ITV  COLLEGE.  LONDON. 

«(«U^.M*  V>-  llv  I  A.  t  M  Ml\i..  ^  ■'M.*k'»  A|V^*'*>M  •!  KW 
ifirrr  41  ika  An*.* 

tnt<*r>*a-|>>  —  I  VI..  \V«.at  • 

lnt>W*»l>H%- l^ltMi*  ..I  I  . 'r<.U>  kv^.^l  |> 


PROFESSOR  r  H.  HUXLEY,  P.R.8.- 

tutui  V,  I    tl\Mi\-     .r.iti.  r  riiiii  >A  JiiMX  l.ll.k. 


ELECTRIC  LIGHTING, 

V  .   *'  '11'^' 

H  lii.-<<  I  "   ••    .  It'. •■I   .....  I 

II  I  I  I  k  II  \i  t    UK  -  -^t 


Maiiufiicturcrs 

.  ..I  l.iU.,:  )1.     W  .1 


11  \ 


i.»<    I  I  I'. 


INTF.RNATlONAL  MEALTH  EXHIBmOM, 

I-UI-IOK    i  |tV<  \ 

A  PRIZE  MEDAL  AV/ARDED  TO 
THOMAS  D.  RUSSELL. 

JV  NLU-  .  \  U    M  Kl  1.1.  I  •  -Mti  .N-.  t.C^ 
Fot  GcoIojCICjI  Cullcilion*  for  Sci<ncr  TcjclitTif 

SCIENCE  AND  ART  DEPARTMENT 


ELb  CTKIC  LIGHTING  AND  I-  i  ECTRO- 

H.IIIM.-   II.      MUMSN-   IIMIIrllU  t.oMI'.\M 

....T"  ...  -.ri'l-l  11,.  iMIi-  i*  (1,1— .J  .*  l  tY»r  ...  .Iw 
1-1  Ik  «l        MiK)     -i-liM.  I..         .u.  .A 
Ifjii..-.      ti-.ir..|        -  ...I        H>-.4  ti  a-  •'•..■■< 

HOMh  TUlTIOH.LONDONdrSUHUKBSL 

-SM-M  X*S  U  (.  ..  .  Wtii.  otito.M  ^  lUii 

fc.4>.'.|.|  .  M'jh  «1  t    M  >.      .#11.-)  I.  k  ».  .Xp.Ml 

MISb  MARK*  •  LINE  DIVIDE!*  I'ricess. 

t'-  r   n  \i'  ll  ■      (    I.  ».     ir-  IT  Ir*  lit.  jJ  I  k         II.  (•'i.in.^  mvmiI 
.  .  .  .1.  .       Ml.    ...  l...|Jr,.  ^,  t 

UAiHl  M  VIK  M.  IN  .  V  Ml  MS  u  p.ij^  ^ifiuJ. 

i-iht.      ^  ^  ...  ,/  M  -  ■/  /it^. 

>I^VI  K>.  ).  Il.il. *»,«*|  1  ICiita.«y.inva.>.h. 

I .  Iblivr. 


.1  |i»KM4  .••  vteft  it> 


t'^K  ( I  M  tili  i<<h  I  Hi:  I" 
iinl.t*  tlt»S-*  AM-  iri'AiiMt  tn 

ANI*  MIM  M^l' -.t^-  I.I.IN 

THOMAS  J  DOWNINa. 

|l,  WirflKIN  ^I  HI  IlT    I.  •S|i  IN  IL  ^.  r>*t  <.*'>'i*t  t»  •Or*^' 

SILVER   MEDAL  AWARDED 

r..  JAMFS  R.  r.Urr.OKV  fnr 

riH'c.\THiN.M.  (.ni-ir  i  r  i*tss  of  r,|rt|.'»r,v  aM' 

MINKkALfMiV 


iWiiy.- — 

0&H«<(lli  ,\l.  XKtv  IIINl  kAiniiirAI.  rdl.l  Tl  Tinttt 
Ft*  M.w).«...  i.JUj...  Lr<*«R*. Stutoi<;<.  *<- 

CjlaliJUi-  MA  l.».|%  .«  ((^Km**  Id— 

J  AMKS  R.  GRKGORV. 
SS,  Charuh-ik  .stb»;rt.  Kfi3»(iv  SguAhE,  W. 
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PROCEEDINGS     OF    THE  SOCIETY 
FOR  PSYCHICAL  RESEARCH. 

MKTVn.  DBCBMBBR  tN4.  PRICE  m.M 

Or  a  Telenailui:  KxplaittiioQ  of  loaa  M<iUM  Sairiciuliitic 

Phenomena     iW  FraMc  W.  H.  M]r«c 
AbMract  of  the  PKiuta|l>  OpMMlK  AMaw  ar  lla  BiMMMk 

Gnicral  Mrtiing. 

~'  '   '  "        ~        '  ibThoucht  TVambicDc* ;  Now  oa 
[.iMlB      Mr.  AIM  Udge. 
Hy  BdniidOanir. 
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M.  Richei't  R«ocni  R«Mlch 
Ihr  Same.    By  Prof.  O.  J. 
n»c  ProMem^  of  !!«'«»<"''■'". 
Cat  alosue  of  the  Libnr>  . 
Lut  or  Manbtn  and  Auodatev 
Rulci. 


:  TRUBNKR  &  CO.,  Ludsaic  Hill. 


Ha»  llMdy.  Fan  XXVIII..  Svo.  ptioa  3*.  6</. 

BRAIN: 

A  JOURNAL  OF  NKUROLOnY. 

KbiTEii  nv 

J.  C.  BUCKNIM.,  M.I)..  F.R.S..  I.  CRICHTON  BROWNE,  M.D., 
r.R.S..  D.  rFKRIKR.  M.D..  F.R.S..  I.  HUGH  LINGS-JACKSON, 

M.D.,  F.R.S..  aitd  A.  oa  WAITKV  ILLK.  M.A.,  M.D.,  B.Sc. 
COXTSMTS  >-Onjina!  Anidc*— On  Aphaaia.  Br  L  LichtbcSm,  M.D.— 
Oa  tW  Ntfwout  lx'<ir>n<  (nxxiuccd  by  LTad-Poivnilng.  By  Arthur  Robin- 
Ma,  M.K,  CM. — Clinic*!  Caw«  — Ca»e  in  which  Altackt  of  Intermittent 
'I'onic  MitM-uUr  Si*.x*m*.  follottrfd  by  JVmporary  ParJily^is,  have  frc<:^uenlly 
ottiinrd  ilurinfi  Life  of  i'aiient,  &c  lly  A  H.  Bennett.  M.I>  — .\  Caie  of 
Multijilc  Tubercular  Tumours,  liy  J.  Roi»,  M.l>- — C'a»e  of  Injury  to  Right 
Si<!c  rif  Hcail,  followed  by  Paraiyu*  of  Right  Arm.  lly  Clco.  'IhoiiiiMun, 
.M.n  — Critical  UictM— On  Vcni|p.    By  C«oii*  Paikcr,  U.A..  M.D. 

MACMII.I.AN  ft  CO,  I.ON'DOl». 
Price  One  Shilling  Mooihly. 

II  AC  MILL.  AH 'ft  MAGAZINB. 

No.  »i.  Tor  FF.BRUAKT. 
CONTENTS. 

t^THK  LIFE  OF  CEORCE  ELIOT.  Bv  IOmrilOlH.Ey. 
•--OM  AN  OT.O  SO!»G.  By  W  F,.  H.  I.ECky. 

>— A  CANADIAN  HOI.iriAV.    Ity  KK}:OEmCC POIXOOC 
4  -THF.  cm*  CO>rP.\MFS 
s.-VILLAUe  UFE  IN  SOUTH  AFRICA. 
S-UIBO  ISNMWamr  MCKCT.** 

i-REviBw  OP  THB  Moinr. 

 MACimiAlf  >  CO..  LOItPOW.  

AUTOTYPE  PHOTOGRAPHIC  BOOK 
ILLUSTRATION. 

ADVANTAGES. 
IM.  Thay  ptaitnl  FailhfitI  RepreM:nLation>  of  the  Subject*. 
Md.  Mbmo  M  Iha  paper  of  the  Book  itteir,  utooatinc  iwl  inahrt 
yd.  9vi  Bditiona  of  loao  and  under  they  are  chnp. 
Xnleyad  by  the  Tru^tco  of  tha  Britiih  Miueiua  aod  by  the  [..aamed 
SoeianM;  alto  by  many  of  the  leading  Pubtiibcn. 

Amtmrtl  tlu  W^rkt  r*ttntbf  damt,  or  ai  piaatnt  ia  the  preaa,  may  b« 
dUdSlldy  Braue/e  "  Tabid"!  PMT.  0»£il^  'Tfgm^  Creek 

CeiM":  Holtnpfleir*  "Praetlca  of  Oraaaaoial  lMa/*j  AiMbley's 
"Omamcatal  Art!  of  Japn"":  l-«rV-yer'«  "Spectral  AnalySa'J;  Burse»«'» 
"  Archsological  Sunry  uf  luijia  "  ;  "  S.tinurl  Palmer :  a  Mcnov." 
or  Ihi*  laal  work  the  Atkemmmm  tay* :— "  Thi>  book  U  admirably  illiu- 

*  MloMllwndalwMnifai^h 


FOR  THE 

ARTISTIC  DECORATION  OF  THE  HOME, 

VISi  r  THK 

AUTOTYPE    FINE   ART  GALLBRY, 

74,  N!  \V  OXKORI)  STRKKT 
(Twenty  Doom  We»t  of  Mudic'i  Library). 
SPLENDID  COPIF^  OF  THK  OLD  MA.STRRSi 

Froin  the  laotl  celebrated  (.alleries  of  K.uropa. 
RFPKniii  n  iON.S  OF  MODERN  PAINTINGS 
Frutn  ihc  l.uirmboufT,  "The  Salon,"  Royal  Academy,  ftc. 
FACSIMILES  OF  TURNER'S  "LIBER  STUDIORUM  " 
COPIES  OP  RBVUOLDS,  OAINSBOROUOH,  LAWRBMbi, 

AadfWaweiltt  Bom  tba  Print  Bomb,  Britlali  Mniwim, 
An  lLLt;sTKATaD  pAM^MtJir,  with  Pr«*f  Notices  from  the  Timri, 
Atknumm,  Acadtmy,  P»rtfelie,  An  J»urnml.  Sic,  frrc  per  Po»t. 

Fiat  Art  CatnUgut.  i  n  ^gri.  /nV/  Siif*Hir,/m  ftr  P»tt, 

THE   AUTOTYPE  COMPAWY, 
 M.  NEW  OXFORD  STREET,  W.C.  

\m  Pcapt  tee.  Print  %^  ML 

BLBMENTARY    LESSONS    IN  THE 

SCIENCE  OF  AGRICULTURAL  PRACTICE.  By  H.  TANNER. 

F.C.S..  fcl.R.A.C,  Eiaminer  in  the  Principle*  at  AjpiMlnM  Mdar 
tbe  Governmeot  Department  of  Science,  somclima  AvAnW  •(  Agri* 
ntkmal  Sdaaca,  Uniimtqr  Cellcfla,  Abafyitwiih. 
MAC%ftLLAN  *  CO. 


For  Oeiiertl  Readnx,  ro*  fyrf  ,  Ilhrilrated: 

MAMMALIAN    DESCENT.      The  Hun- 

leriaii  LcLiure*  f^-r  iSi!^.    By  Prof.  W.  KITCHEN  PARKER,  F.R.S. 

"  A  reaorkaUe  book.   Our  advice  is,  get  it  and  read  it ;  you  will  first  be 
iuterealed,  then  abnorbed,"— tSiee/MMM. 
"  TMa  tMfy  Mrikiag  book  .  .  .  aa  readable  aa  a  book  of  tnveli."— 

CHARLES  GRIFFIN  ft  CO..  Exeter  Streal,  1 


Mca  Siipace.  By  Ant,  Eighlpcoca. 

THB  ENGLISH 
ILLUSTRATED  MAGAZINB. 

CtnltMtt/tr  Fttmmrf,  ilfls. 
t.~'*lll  the  Nut  Tree"     Engraved  k)r  O.  taflWr  htm  •  DMwfalB  tp 

IVwey  Kaiei.  Prt>nti«tiieoe. 
^ — "Shak«]>ear«'»  Country."    By  Rose  RingfUey.    With  IlluOrationa  I9 

•Mfred  Parwn*  (Concluded.) 
i — "  Nawurth  Ciitjc."    By  M.  Creighton.    Wiih  llIu4lnttion»  by  George 

Howard. 

4. — "  ITie  Dramatic  Otitloolc."    By  H.  A.  Jonet.    With  IlluMraiiom  by 

Hu^h  Thornton.  (Conclucled.) 
S'~"  In  a  South  Italian  Tavenia."    By  Charlex  Grant. 

6.  — "The  Girl  at  the  Gate."   By  Wilkia  CoUiM.  (Candaded.) 

7.  - -A  Family  Affair."  By  B«i|k  Onamy, AwboT oT •* CkIM 

(To  be  c«tilinucd>) 
3.~"ACMiMiSii«,"  ByRodMNoek 

 mqiitLAW  It  00,  toiiDoir.  

NORTH    BRITISH  AGRICULTURIST, 

thr  t_tnly  Agricultural  J'n:mal  in  Scotland,  ciroilaIeK  rxtea^valy  ffTIHH 
I.antlnwnrm,  r.irmi-r«,   Kcii.lrnr  .Agrjit*,  and  others  ialMHItad  ts  IIm 
niana^cmcni  of  land  throughout  the  United  Kingdom. 
The  .\i  iKICU  I,  l  UR  IS  i  is  published  every  Wednesday  afternoon  in  tllH 
for  the  Kvening  MaiU,  and  ooatain>  Reports  of  all  the  priiKipal  i<nti>h  ud 
Irish  Markrii  of  tbe  week. 

ThofpecialattendeaorLaadAcenttikdireeiedio  the  AGRICULTURIST 
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SiR  »ENkY  COLE 

Fifty  Ytars  ofPnbUc  Work  efSir  Henry  CoU.  Two  vols 

(London  :  George  Bell  and  Sons,  18S4.) 

THIS  hoi^k,  though  chatty  aiul  discursive  enough  in 
parth,  will  disappoint  those  who  want  to  learn 
something  of  thr  pcrstmalily  .itid  life  of  ;i  <l<ni^lit> 
champion  nf  some  dozen  reforms.  The  first  part, 
from  die  racy  pen  of  Sir  Henty  Cote  himself,  teems 
with  lively  comments  ;infl  thrusts,  more  si/o.  The 
vigour  of  a  man  who  believed  in  his  mission,  and  re- 
joiced in  the  work  of  bis  own  hands*  appears  on  every 
page.  No  mark  is  required  to  indicate  the  transitir.n 
from  the  dashmg,  animated  narrative  of  the  chief  actor  to 
the  catehd  and  cauttons  chapters  written  by  his  children. 

We  do  not  sef-  how  eiilier  roiild  give  us  what  wc  rhicfly 
want  without  offending  against  certain  rules  of  delicacy 
which  we  are  gtad  to  know  are  not  yet  quite  obsolete. 
Tht  life  of  Sir  Henr\'  Cole,  the  inner  history  of  his 
strui{t{lcs,  his  iutccibcb  unti  failures,  the  motive  power, 
and  an  impartial  view  of  the  man  in  relation  to  his  work 
— this  has  yet  to  be  written.  What  he  and  his  children 
between  them  have  given  us  is  a  valuable  collection  of 
facts  and  documents  bearing  upon  the  most  important 
progicsaive  movements  of  our  century. 

To  not  a  few  the  second  voltnne  wilt  be  more  interesting 
than  the  first  The  plan  of  the  woik  is  ti)gi\  c  in  tlic  first 
volume  a  series  of  chapters  which  take  in  Sir  H.  Cole's 
principal  work,  and  the  corroborative  and  sopplementaiy 
documents,  with  many  ciirl(>ii>  illustraiions,  make  up  the 
second  volume.  The  whole  concludes  with  a  most  thorough- 
fohig  verbal  illdc]^  wbidi  would  have  rejfrfced  Sir  Heniy 
Cole's  heatt,  for  to  bin  nothing  was  complete  without  an 
index. 

Heny  Cole  bad  to  fine  no  ordinary  difficulties  in 
carrying  out  his  work,  but  then  he  was  just  the  man  for 
difficulties.  He  would  have  been  nowhere  in  piping 
times  of  peace.  His  appetite  for  a  task  grew  as  the 
0|>position  and  hindrances  grew.  Probably  no  one  ever 
knew  him  to  be  fhint-bearted  or  broken  in  resources.  At 
last  it  canic  to  be  felt  that  he  would  in  any  case  c.irry  his 
point,  and  timid  natures  gave  way  before  the  impetuosity 
of  a  knight  whose  sword  had  no  scabbard,  and  who  left 
hiiri'ielf  nn  retreat.  You  could  only  beat  him  by  mttin^; 
him  to  pieces — there  was  no  other  way.  At  the  Pans 
ExhibitioB  of  1855  he  was  known  to  die  officials  as  ct 
tcrribti  Ciih  ■  a  man  who,  regardless  of  t!ie  methods  of 
red  tape,  took  the  shortest  way  to  his  point,  and  did  not 
know  when  he  was  beaten  by  all  the  rales  of  officiaUsm. 

Associated  with  this  indomitable  pluck  was  another 
quality  which  the  English  people  love  well.  He  had  a 
never-failing  flow  of  good  spirita  which  burst  forth  in 
rollicking  good  humour,  confusing  and  sometimes  irritat- 
ing to  his  opponents.  We  suspect  that  not  a  few  of  the 
enemies  be  made  bad  suffered  in  their  self-esteem  from 
the  sharpness  of  his  common  sense  driven  home  by  his 
reckless  love  of  fun — at  least  of  what  was  fun  in  him. 
Once,  when  giving  an  address,  in  a  provincial  town,  on 
public  libraries,  aa  he  was  advocating  the  setting  up  of 
Vol.  stxRi.— No.  797 


reading-rooms  where  smoking  uould  be  allowed,  a  loca' 
magnate  on  the  platform  tesdiy  internipted  him  with  a 

formal  protest  and  the  remark  that  there  was  a  public- 
house  across  the  road.  Sir  Henry  Cole,  pausing  in  his 
discourse,  surveyed  his  critic  for  a  moment  with  a  curious 
air,  .ind  then,  himinp  fn  the  .ludicnce,  said  in  a  loud 
"  aside  "  and  with  tiie  most  perfect  good  humour : — 
"  This  |;entleman  seems  to  be  a  kind  of  pope  down  here." 
The  cause  of  his  antagonist  collapsed  amidst  inextin- 
guishable laughter.  OtI  another  o  c.ision  the  Education 
(  ode  was  under  consideration,  and  fine,  not  remarkable 
for  herediuir)'  wisdom,  suggested  that  the  poor  children 
should  be  taught  "  legal  economy,"  meaning  thereby,  as 
was  expl. lined,  a  know  k-ilt^c  of  tlie  l.r.vs  of  the  l.ind, — 
"And  the  Ten  Commandments,"  interpolated  Sir  Henry 
Cole  in  a  stentorian  voice  People  do  not  readily  forgive 
>  ich  netting  forth  of  their  folly,  but  it  w  as  a  temptatita 
which  an  impulsive  enthusiast  could  not  resist 

In  the  short  space  allotted  to  this  notice  it  would  be 
im^vise  to  indulge  in  extracts  If  we  take  one.  it  is 
because  it  sets  forth  in  Sir  Henry  Cole  s  own  words  the 
works  of  a  public  nature  with  which  be  was  connected. 

"  riie  |>rincipal  subjects  which  1  now  deal  with  are  the 
reform  of  the  system  of  preserving  the  inestimable  public 
records  of  this  country,  dating  from  the  time  oC  the  Nor- 
man Conquest,  and  unrivalled  in  Europe ;  mjr  work  to 
expediting  the  successful  introduction  of  Rowland  Hill's 
penny  postage  ;  the  administration  of  railways ;  the 
applicatiun  uf  line  art  to  children's  books  and  then  to 
manufactures,  which  led  to  the  transfer  of  mv  duties  to 
the  no.ird  of  Trade  ;  the  Great  Exhibition  of  1851,  ard 
its  successors  ;  the  reform  of  the  I'.ttent  Laws  ;  the 
e^ablishment  of  schools  of  art  and  science  classes 
througlkoot the  United  Kingdom;  the  .South  Kensington 
Museum  ;  drill  in  public  elementary  schools  as  the  basis 
of  a  national  army  ;  national  training  schools  far  music 
and  for  cookery ;  .the  Society  of  Arts,  and  public  btaltk." 

To  begin  with  the  public  rernrds.    Fntcrinp  thi?  office 
as  a  mere  youth,  his  spint  w.is  ilirrcd  within  him  when 
he  saw  the  utter  carelessness  as   regards  documents 
"  dating  from  the  time  of  the  Norman  Conquest  and 
unrivalled  in  Europe."    For  daring  to  call  attention  to 
the  jeopardy  in  which  these  precious  records  were  placed 
j  he  was  dismissed,  and  no  doubt  it  was  thought  the  insig- 
I  nificant  youth  was  extinguished :  btit  in  the  end  young 
Cole  dragged  the  affair  before   I'.irlianunt,  and  was 
1  triumphantly  reinstated  with  something  like  ftiil  powers 
I  to  carry  out  the  mnch-needed  reform.    Our  Public 
Rei  onls  OiTicc  is  iiou  a  credit  to  the  adrnlmstr.itiori  of 
the  counuy,  but  fifty  years  ago  (so  it  was  slated  in 
Parliament)  public  reCMds  were  boiled  down  for  glue, 
and  the  clearer  and  better  sort  converted  inti)  j'  llii  ^  by 
the  confectioners  (Mr.  Charles  Buller's  speech  on  Public 
Records,  vol.  ii.  p^  86). 

While  nt  the  Records  ( 'ffice,  Hcnr>-  Cole  threw  himself 
into  the  uniform  penny  postage  movrmciu.  I'lie  par- 
ticular task  he  undertook  was  to  rouse  popular  enthusiasm 
for  the  reform,  and  we  have  Sir  Rowland  Hill's  testimony 
that  "  he  was  the  author  of  almost  innumerable  devices 
by  which  in  his  indefatigable  ingenuity  he  contrived  to 
draw  public  attention  to  the  proposed  measure."  There 
is  an  amusing  cut  in  the  book  (vol.  ii,  p.  102)  representing 
(me  of  these  device  .  Mr.  Cole  obtained  a  pn/.  of  100/. 
from  the  Treasury  for  an  essay  on  the  best  method  of 
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carrying  out  some  parts  of  the  reform,  and  ultimately  he 
was  taken  from  the  Records  Office  to  assist  in  remoddiing 

the  postnl  --\  sti  rn. 

His  next  dealings  were  with  railway  administration,  and 
\»  took  iHut  in  the  ''baUle  of  the  gauges,"  but  this  work 

was,  we  should  rhink,  somewhAt  out  of  his  line.  It  is 
dull  and  heavy  reading  after  the  fun  and  energy  shown 
over  postal  reform.  At  length  he  emerges  from  dealings 
with  railways  and  docks  into  the  more  pic.tsant  paths  of 
art.  Under  the  notn  tie  plume  of  Felix  Summerly  he 
produced  handbooks  on  art.  In  this  connection  he  threw 
himself  into  wood-cnpraving,  and  so  "mastered  the 
technicalities  of  etching  on  copper  that  my  wrorks  obtained 
admission  (vol.  i.  [k  103;  to  the  Royal  .Academy."  In 
Summerly's  handbooks,  also,  essays  in  bookbinding  were 
made,  and  the  beautiful  designs  of  Holbein,  as  well  as 
the  fifteenth  ( n  tui  v  patterns  for  leather  si  ll  lemaining  in 
Durham  Cathedral,  gave  suggestions  which  were  used. 
The  Summerly  tea'servtce,  which  won  a  priie  offered  by 
the  .Society  of  Arts,  is  still  much  admin  d.  An  (Mii;r.i\  ini; 
is  given  in  voL  ii.  p.  178.  Out  of  his  work  under  this 
head  sprang  his  connection  with  the  Board  of  Trade  and 
their  School  of  Design. 

Hcnr)  Cole  as  Felix  Summerly  strove  to  "make 
art  common"— a  reproach  he  would  have  accepted 
ioyfully.  .'\s^isted  by  the  best  art  of  his  day,  he 
produced  artistic  hooks  for  children,  prepared  descrip- 
tive catalogues  of  the  art  trc.isurc^  of  the  country,  and 
endeavoured  to  realise  Ciibson's  ideal  p.uu-l,  in  which  is 
represented  the  marriage  of  Art  and  Commerce.  His  next 
move  in  this  direction  was  to  persuade  the  Society  of 
Arts  to  get  up  a  national  exhibition  of  British  manu* 
factures.  Prince  Albert  was  the  active  President  of  this 
Society.  It  w,i>  he  who  ili-\cl<<pcd  the  idea  into  a  uni- 
versal exhibition— the  Great  Exhibition  of  1851.  At  this 
part  the  notes  are  particularly  full  It  is  as  if  Henr)  Cole 
had  never  ilone  in\ iI'Ill;  n  inarkablc  before  or  since.  If 
this  gigantic  undertaking  was  a  gigantic  success,  the 
credit  is  largely  due  to  the  eneigjr  and  ability  of  Henry 
Cole,  wIm  «as  rrwnrdfd  with  the  dccor.ition  nf  C  Vi. 

The  w  ork  of  the  (  .reat  Kxhibition  and  the  other  exhibi- 
tions which  followed  interfered  for  a  while  with  the  deve- 
lopment of  the  two  greatest  iinrlrrr  iMiil^s  of  this  husv 
creati\c  life.  \Vc  refer  to  the  Sotitii  (vtioiui^iuiv  Mus-cum 
and  the  Science  and  Art  Depamncnt.  The  Museum 
Stands  by  ^meral  ailmi'^sion  first  of  such  inMitutions. 
Here  the  dc-:^'ncr  the  artis.ui  may  study  a  vast  col- 
lection of  the  products  of  human  nij,'cnuity.  The  idea 
seems  to  have  sprung  naturally  from  the  (;reat  Kxhi- 
bition  of  18$ t.  If  such  a  show  be  >;o<h1  for  the  deve- 
lopment of  manufacturing  and  mechanical  ingenuity  and 
for  creating  artistic  taste,  why  not  have  one  in  perman- 
ence ?  When  the  question  arose  what  w«s  to  be  done 
w  itfi  ;ln  r])lus  profits  of  the  Croat  l^xhibition,  if  occurred 
to  the  I'riiice  Consort  and  the  £xecuti\-e  to  found  a 
mtt«eum  for  a  permanent  exhibition.  Accordingly,  on 
.icrpptinL;  fr.im  the  H<i  ud  of  ']"r;i(lr  'Am:  I  '^k  of  refonnin;.; 
art  instructiuii  ihrouKhout  the  land,  Cole  recomntended 
the  purchase  of  art  olijects  frum  the  Exhifaitifm.  The 
(isu  il  <i()i(  <  tions  of  rril  i  i;'<.-  si.i|i[K-(i  (he  way  for  a  time, 
^ut  the  isidifalig.'ililo  lefonnrr,  l)ark.r<.l  b)'  the  Prince 
<-  onsort  and  I/>rd  <  ininvillr,  triumphed  as  usual,  and  a 
Committee  was  appot^|r'    '^i|HMred  to  spend  a  sum  of 


5000^  This  transaction  is  the  real  origin  of  South  Kca>- 
ington  Museum.  The  coHection  then  purchased  (iB$c) 

was  the  nucleus  of  a  museum  <pf  art  nLirrif.. flutes  "  'vluch 
should  have  its  connection  through  the  whole  country  and 
help  to  make  the  school*  of  art  a»  practical  in  (hdrwodtinK 
as  th'><.f  of  Frnnce  and  C ^ermany  "  'vol.  i  p.  rSV'  ^Ve  may 
here  remark  thai  thi>u<;h  there  is  a  cirtulaUiig  dtp^rtmcnl 
at  South  Kensinghiii  .Museum  it  is  by  no  means  tn  • 
forward  slate.  A  few  pictures  are  lent  for  six  weeks  at  a 
time  to  local  schools  of  art,  and  whenever  an  exhibition 
is  jjot  up,  Soutli  Kensington  contributes  specimens  with 
not  too  liberal  a  hand  ;  but  Mr.  Mundella  has  proauaed 
more,  though  in  indefinite  terms.  Wheiew  a  local 
museum  is  maintained  in  fair  efficiency  there  should  be  a 
division  suppHed  c<mtinuously  from  i>o«tb  Kensiogtoo. 
It  is  not  enough  to  wait  for  local  action.  The  department 

slio;iUl  in\ iif  ajiplirations  .ind  r.iisc  p;i\i!i':  .iltf-m  1 1 1-\  by 
means  of  a  letter  (not  circular)  sent  now  to  this  mayor 
and  now  to  that.   The  subject  would  then  probably  be 
liroui^ht  foruaid  in  the  Town  Council  and  discussion  and 
inquirj-  would  result.    This  proceedii^  would  be  drea«i- 
fully  unoflidal  no  doubt ;  but  South  K«nsin|ton,  whicb 
inherits  the  tr.iditions  of  a  sagaciniis  chief,  is  perhaps  th* 
most  MutuuM  of  all  government  departments.  It 
Sloop  to  consider  ideas  from  outside.  Poanbly  steps  hsvw 
been  already  taken  in  this  direction  as  re^'sird'^  the  l.'vr^ 
pools  and  Birininghams  of  our  land,    ihe  wnicr  :s  a.^- 
rience  with  much  smaller  towns  has  led  to  the  conclusi>'>n 
that  temp(>rary  aid  of  the  kind  above  indicated  is  much 
needed  in  the  interests  of  art  development ;  Um^nuj, 
for  with  regard  to  the  Government  and  focat  cflbit,  the 
aim  should  be  to  throw  the  dependency  oa  mob  as  pradant 
on  its  own  resources.    First  the  child  it  named  and 
coddled,  then  he  is  placed  "  under  tutors  and  g-ncrnors,' 
who  harden  bun  off,  and  at  last  he  is  left  to  manage  far 
himself  and  to  pick  himself  up  when  he  falls.  A  v^orouk 
^Mfi  of  ilic  luirtli,  wliose  heart  was  in  this  work,  laid  lhi> 
down  as  the  best  policy ;  "  First  a  stick  and  then  a  ktck." 
It  is  rsmaHtable,  indeed,  bow  small  a  pan  of  the  aid 
f^ivcn  by  the  Government   reaches  the   in-titntion  f»>r 
which  it  is  intended.    For  scientific  apparatus  teacltcr» 
have  again  and  again  gone  into  die  open  marfcet  and 
flnne  Ixjttcr  than  with  the  Government  aid  of  ^-t  per 
through  accredited  agents.    In  books  we  have  known  a 
great  part  of  dke  aid  given  by  the  Science  and  Art 
partmenl  to  be  swallowed  up  by  insufficient  deduirtmn 
from  the  published  price  and  by  unusual  charge*  f«.>t 
packing.    The  supply  of  .ut  specimens  also  is  faulty  in 
this  respect    It  is  probable  that  competition  would  m^f 
permanently  remove  these  objections.    The  Department 
should  in  our  opinion  ^/tv,  and  give  not  needful  thirn.-^ 
but  accessories— not  the  beef  but  the  condiments  aid 
having  thus  evoked  a  more  cultivated  appetite  sbould 
leave  it  to  seek  its  own  gratification. 

Those  who  wish  to  know  with  what  paiofbl  steps  aod 
slew  the  magnificent  collection  at  South  Kensington  wa^ 

T  f.>_;t.  tl'vi ,  w  ill  find  full  p.irticulars  in  l  iccr  |>.<:!  tv; 
the  first  volume  of  this  interesting  memoir.  It  was  siartaU 
at  MaHboroogh  House,  beginning  with  the  art  apectRMii^ 
whif"!)  Ii;id  Tir-en  nillfr  tet!  f(,r  tlir  old  Schools  of  T')>'-i^i 
and  the  purchase*  from  the  Great  Exhibition.  .Sub»e 
qucndy,  grants  wm  made  by  PaitiameiK  fitr  pwchaMDi 
specitnens  of  artistic  spedmena  of  all  aigaSf  and  the ! 
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to-be-baffled  Director  gave  his  superiors  no  peace,  and 
pralHibly  would  have  been  equally  importunate  and  equally 

unsatisfied  if  he  had  rcachrd  the  n;;c  of  Mc-lui >.ileij. 
This  worrying  may  have  been  verj-  unpleasmt  for  the 
l>oli'.i(  il  heads  of  the  department,  bat  it  has  been  a  good 
thing  for  the  coiintr)*.  \Vht>e\  cr  i-i^its  South  Kcnsinj^tnn 
Musciiin  and  profits  by  his  viatl  ihuulU  bltst.  the  ptr- 
Unacity  of  Hcary  Cole.  Not  only  the  (iovemmcnt  was 
waylaid,  but  the  Queen  and  I'rince  Albert,  and  other 
Cotlectors  and  possessors  of  art  objects  were  invited 
and  persuaded  to  ^ive  the  pubhc  an  opportunity  of  seeing 
them  for  a  time  in  the  Museum.  I  o.m  exhibitions  of 
ftirniture,  &c.,  weieformed,  and  ^  hoingr.iphs  casts,  and 
elcrtri»ty|)es  were  made  of  the  finest  objecis  which  thus 
caxne  temimrahly  into  the  possession  of  the  Museum. 
This  system  of  reproduction  has  helped  to  develop  im- 
mensely certain  V  ms  of  tlie  Mn^tutn,  and  is  likely  to 
be  of  immense  benefit  to  niuseums  generally.  Witness 
the  splendid  electrotype  reprodnctions  of  Corpora- 
tion anc}  rfvllrt;r  plate  in  South  Kcn>itiL;ton  Mcisciim. 
Purchases  were  made  from  the  Bern;d  Collection  and  that 
of  >f.  Soulages  WHS  added  to  the  treasures  of  South  Kens* 
in;,'tiin  after  an  iii!r'-:ur  ■•■jrc;  of  nr'.;n:i,iri,>;i<.  Tlir 
pic  t'ircs  whh  h  the  K<.v.  JuUii  Sheepshanks  betjucathed  to 
the  na;i<)it  .ilso  found  a  home  here,  but  his  desire  that 
they  should  be  on  view  for  the  worlvinj;  people  on  their 
day  of  rest  has  not  been  respected.  The  Editors  note 
the  condition  on  which  the  bequest  was  made,  uul  <iiyiy 
add  that  after  the  arrival  of  the  collection  at  South  Kens- 
ington it  was  inspected  on  many  successive  Sundays  by 
members  of  the  Legislature  and  their  frinuls,  but  it  was 
hardly  their  Sundays  in  particular  that  this  public  bene- 
factor desired  to  refine  and  brighten.  South  Kensington 
M  i-c'.nn  Miccccdcd  to  Marlborough  House  in  ,  oul 
It  continued  under  the  rule  of  "King  Cole"  tdi  1873, 
when  lie  retired  on  fiitl  pay,  not  aHog^ethcrr  willingly,  we 
believe.  N't)  doubt  he  was  .1  dfs[i  u,  Sm  !n  the  early 
stages  of  uni>|ue  institutions  a  despot  is  necessary.  As 
it  stands.  South  Kensington  Museum  ia  a  lasting  monu- 
ment of  h's  fr  irr-.i'^rir.  h's  rldight  in  work,  and  seal  for  the 
material  prosperity  of  his  country. 

But  the  Science  and  Att  Department  is  Sir  Henry 
Cole's  greatest  work,  and  the  greatest  monument  of  hi«; 
genius.  How  he  t  cpt  on  teasing  the  (lovct ninciU  for 
money  and  spending  more  than  was  allowed,  till  at  last 
he  bad  put  together  a  nobie  collection,  and  the  Museum 
was  a  fact— this  is  generally  known  ;  but  the  history  of 
the  Science  and  Art  Department  h  i-  >ih  to  be  told.  It 
was  conceived  and  constiucted  by  a  dogged  inventive 
genius  which  knew  how  to  lam  difficulties  into  stepping- 
stones  to  success,  and  to  wear  out  stolid  opposition  by 
vivacious  pertinacity. 

This  Department  was  formed  as  a  bnnch  of  the  Edu- 
cation Dep.irtincnt,  with  Henry  Cole  as  its  head,  its  hands, 
and  its  feel,  under  the  nominal  control  of  the  successive 
Presidents  and  Vice-Presidents  of  the  Privy  CounciL 
The^e  ^t.itrMiicn  uill  vontuic  to  s.is'  h.id  little  idea  of 
what  was  being  done  in  their  name.  The  grunts  which 
the  manager  was  able  from  time  to  time  to  obtain  wete 
iit;etly  jn-.ufni  lent  fur  ordinary  lines.  We  knou  the 
old  jog-trot  idea  which  a  cunimonplucc  mind  would 
have  formed :  First,  to  train  teachers,  and  then  to  found 


and  maintain  schools  in  the  different  towns  of  the  land  ; 
but  Cote's  plan  was  to  bribe  teadiers  to  qualify  them- 
selves hv  ]ii'>i;ii-.;ti;:  t!iem  p;iy!ncrits  on  the  rp<?ii!ts  of 
examinations  in  various  centres  sujipJicd  with  papers  from 

London  to  be  worked  out  under  local  commktees  at  a 

minimtim  of  expense.  Soon  the  land  was  covered  w  ith 
sehoois  of  art  and  science  cl.i>ses,  to  the  ai>toni&bmcnt  of 
the  statesmen  who  supposed  that  they  had  been  holding 
the  rein>5.  .\s  rt  re^r.Ii,  tlu  r  ;l:sh  people  were  converted 
from  l^hili-.iinihi»,  and  bLCunc  .irtlcnt  lovers  of  art.  In 
the  {Kwrest  cottages  may  10 a  >.l'  found  vessels  of  artistic 
design  and  other  delights  of  the  eye,  as  cheap  as  the  ugly 
patterns  which  obtained  everywhere  except  in  the  houses 
of  the  richest  a  few  years  ago.  In  the  recent  debates  in  the 
French  Parliament  on  the  proposed  renewal  of  the  Com- 
mercial Treaty  with  England,  the  French  Minister  stated 
that  when  that  treaty  was  first  made,  in  1859,  France 
suppUed  Jingland  with  almost  all  its  objects  of  art,  but 
that  in  the  Interval,  owing  to  the  woifc  of  the  schools 
of  .irt.  tliL-  t.ihlcs  !i  id  hecn  turned,  and  it  was  now 
England  that  was  pouring  these  articles  into  France.  It 
was  ee  ttrrBh  Cole  who  had  stuck  to  his  woik,  undeterred 
tiv  lb  I  f  id  ippositioti,  til!  he  had  redeemed  England 
from  Its  dependence  on  the  ingenuity  of  France, 
Sir  Henry  Cole's  retirement  fn»m  office  in  1873  did  not 

me  m  re*ire:iient  from  \>,  nrk.  Hut  of  office,  be  set  himsrlf 
to  do  for  music  and  (  ookci  y  ,111(1  -.mit.iMnn  w  b.i;  he  lu»d 
i.irgcly  done  for  art,  ri.iine'-  ,  '.o  iii.ikc  their  principles  and 
practice  common  and  }>  )|i ;!  :r.  He  pictured  an  England 
whose  toilers,  admittctt  to  participate  in  the  benefits  of 
civdisalion,  found  relief  in  refined  enjoyments  from  the 
depression  resulting  from  the  minute  division  of  labour 
into  dreary  monotonous  tasks,  without  variety.  The  part 
he  bore  in  est.ddishing  the  Kensington  Training  School 
of  Cookery  and  the  School  of  Music,  and  his  share  in 
promoting  the  Albert  Hall,  will  best  Aow  the  eameat 
work  of  hi->  later  yeais.  His  work  and  his  life  in  fact 
ceased  together. 

Whoever  will  read  the  list  of  the  tasks  whkh  Sir  Henry 
Cole  ^et  Mmsclf,  as  enumcr.ited  at  the  beginning  of  this 
article,  will  not  find  it  hard  to  discern  running  through 
the  whole  of  this  busy  aggressive  life  one  constant,  con- 
tin'tous  idi  i  Like  the  y^rm?  I'n;,lish  reformer  who 
vowed  th.u  he  would  make  t.luni;  j  p!  nn  for  a  ploughman 
which  had  lx.'en  reserved  for  the  untlcrstanding  of  a  cul- 
tivated few,  Henry  Cole  lived  to  make  the  poor  sharers 
in  the  best  benefits  of  modem  civilisation.  He  set  him- 
self to  make  common  those  refining  agencies  which  tend 
to  cheer  and  sweeten  the  dull  monotony  of  excessive  toil 
and  hopeless  poverty.  Hence  his  efforts  to  stimulate  the 
creative  farulties  <if  the  nation,  to  make  known  our  art 
treasures,  to  cheapen  specimens  of  art  and  to  call  out  the 
dormant  sense  of  delight  in  the  beautifiil,  so  as  to  reach 
and  raise  men  through  their  higher  faculties  if  cnim  tni^nt. 
He  who  sets  himself  to  "  level  up  *'  and  to  destroy  privi- 
l^s  by  making  them  common  will  have  enemies  enough 
in  his  time.  I'robably  Sir  [J'^my  Cole  had  his  full  share 
of  abuse  and  misrepresentation.  liut,  unlike  many  of 
the  world's  benefhctors,  he  lived  to  see  much  good  liruit 
resulting  from  his  {>ertinacious  toil  for  the  piihlir  '-fMid. 
and  he  will  not  soon  be  forgotten  by  a  grateful  country. 
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EARTHQUAKES  AND  FIRE-DAMP 

On  the  Observalion  i>/  Larth-shakfs  or  Tremors  in  Onit-r 
to  [•'ore tell  the  Isfue  0/ SuM.  it  Outbursts  of  l  ircditnip. 
By  M.  Wallon  Hrown,  Kxcerpt  Minutes  of  Proceedings 
of  the  North  of  F.ngland  Institute  of  Mining  and 
Mechanical  Engineers,  vol.  xxiii.  1884. 

A  Theory  of  Mine  W  ntilation.  liy  M.  Wallon  Ilrown. 
(Printed  by  Lambert  and  Co.,  Limited,  50,  Gr^  Street, 
Ncwcastlc-on-Tync,  1S84.) 

THE  first  of  Mr.  Brown's  two  papers  contains  a  pro* 
po^^nl  to  in>t:tiite  the  -1,  :ilftn.»il<  oh-.<.T'.  .(t;fMi  of 
earth-tremors  for  purposes  which  he  describes  as 
follows : — 

"Whntever  may  be  the  cause  of  the  issue  of  sudden 
otitbursts  of  firedamp  the  'r  r  ty  of  gas  produced  is 
extremely  variable  and  \xxvj,\\\a\.  Many  theories  have 
been  from  time  to  time  .i(l..uiccd  with  the  object  of 
defining  the  laws  which  guvciii  these  sudden  outbursts  of 
frooi  coal  and  adjacent  strata. 

"  k  would  appear  that  there  is  some  cmmection  between 
sudden  outbursts  of  gas  and  the  motions  to  which  the 
crust  of  the  earth  is  subject ;  in  nrhcr  (Minis,  that  slight 
motions  of  the  earth's  crust  may  be  followed  by  more  or 
Ifett  violent  outbursts  of  gas.  Thus,  if  there  were  a  large 
body  "f  IS  pent  up  in  a  subterranean  reservoir,  and  son»c 
roovcmcul  of  the  earth °s  crust  took  place  forming  fissures 
of  varying  depth  and  width,  affording  cfaaimels  for  the 
escape}  cif  ihi-i  gas,  upon  surh  n  tl-snri-  I)(  iiv4  :c.i' lied  tis 
the  workings  of  the  mine,  a  blower  would  be  the  result, 
the  volume  and  duration  of  which  would  depend  upon 
the  volume  of  the  resi  r\ oir,  pres-^urc  of  the  pas,  nnd  widtli 
of  the  fissure.  If  this  theory  is  the  true  solution  of  the 
problem,  it  follows  that  the  systematic  and  regular  obser- 
vation of  earth  n»ovemcnts  would  eventually  prove  a 
reliable  means  to  some  extent  of  foretelling  when  out- 
b«rstsofgas  sh  .uui  Ik  anticipated.'* 

If  gas  existed  in  subterranean  reservoirs  such  as  tho^ 
imagined  by  Mr.  Brown,  then,  undoubtedly,  when  the  ! 
workings  of  a  mine  reached  a  fissure  communicating  with  | 
such  a  reservoir  all  that  Mr.  lirown  anticipates  would  ' 
happen.   Suppming  it  possible,  however,  that  a  fissure 
could  1'<-  fornicil  by  an  earth-tremor  at  the  depths  at 
which  firedamp  exists  in  a  suthcient  state  of  tension  to 
give  rise  to  an  outburst  when  upped,  it  does  not  by  any 
means  follow  that  the  observation  of  e.irth  movements 
could  as»9ist  us  in  furelellmg  when  such  outbursts  would 
be  likely  to  happen.  For  the  position  of  any  given  fissure, 

leTitivrlv  t<»  that  of  ttic  n  >  frkTi:^;-,  must  obvif  jusly  tw-  .v.\ 
unknown  quantity,  so  that,  lor  anything  we  could  know  10 
the  contrary,  the  fissure  might  either  be  broached  on  the 
day  of  Its  formation  or  rot  for  rn  tny  years  afterwards. 

This  paper  is  illuaSr  iitJ  b)  1*0  plates  ;  one,  a  seismo- 
graj'li  i  iiiJipof  Western  Europe,  sltowiag  the  distribution 
of  earthquakes,  copied  front  the  map  prepared  by  the 
Messrs,  Mallet ;  the  other  a  diagram  showing,  by  curves, 
the  relative  tre  |jency  of  earthqu.i  ;es  and  fatal  explosions 
uf  firedanip,  and  the  mean  height  of  the  tNuometcr 
monthly  f<K:n  l  u^  i.iry  of  one  year  to  April  of  the  fol- 

lowni',;    \i  The  evpl.itiatton    tif   the   second  plait 

apptar^    ■  ■••  iin  otnplcic.    As  rcgarU^i  the  barometric  . 

curvCfj'*  'Mc^       ^  go4id  opportunity  of  remarking  ■ 

tha»  currelaie  tnetii  barometrical  observa-  J 


tions  extending  nver  longer  periods  tlian  .1  few  ho«ri 
with  explosions  m  mines  appears  to  us  to  be  labour  Igctt, 
and  similarly  we  are  satisfied  that  the  bald  statement  «» 
often  met  with,  t1i.it  ilio  b.iromcter  was  rising  or  filling  at 
the  moment  any  particular  explosion  happened,  is  devoid 
of  value, 'and  leads  simply  10  confusion.  This  subfect 
was  most  carefully  investigated  by  Mr.  R.  H.  Scott. 
F.R.S.,  and  the  writer  some  years  ago,  and  the  result* 
were  published  in  various  papers  at  the  time  /v.*..  Rfv. 
Soc,^  1873;  Qitart,  Journ.  Met.  S"f ,  (^•'3  and  1874). 
The  diagrams  which  accompany  thcst-  j>.tpi.>rs  show  very 
liistiiirtly  that  the  barometric  cur\(  oi.^hi  to  be  known 
accurately  for  se^xral  days  before  tlie  occurrence  oi  an 
explosion  if  it  is  desired  to  form  a  true  opinion  as  to  the 
probable  influence  of  atmospheric  agencies  in  the  case. 

In  bis  second  paper  Mr.  Brown  docs  good  sctvice  b>' 
calling  the  attention  of  the  English  reader  to  the  manner 
111  which  the  problem  of  ventikuln.;^  nvnr'.  has  b«r<7i 
simplified  by  the  recent  researches  of  M.  Murgue,  the 
able  director  of  the  Bess^es  Collieries  in  France.  M. 
Murgue's  articles  were  rnntritnitcd  to  the  RuileiiK  li^  .'.j 
Sodit^ tU  i'Jtiiiuiint.  MmeraJe,  isccoixil  scries,  vols.  11..  n  . 
and  ix.  ;  and  his  views  are  also  very  cle.»rl>  ^ci  fortli  m 
the  second  volume  of  M.  Haton  de  la  Coupilli6res's  excel- 
lent and  concise  "  Cours  d'Exploitation  dcs  Mines,"  y^w. 
published. 

It  is  evident  from  the  nature  of  the  case  that  the  detaiils 
of  no  two  mines  can  be  exactly  alilce  as  rqpurds  the 

resistances  which  tlies  o{)|>osc  to  i!r-  circul.itioo  of  vcnti- 
latiAg  currents  through  them.  The  diameter  and  deptk> 
of  the  shafts,  the  lengths,  areas,  beods,  ascents,  and 
descents,  and  comparative  roughness  of  the  ->iJes.  i.f  tbf 
air-ways,  the  temperature,  tension  of  water  vapour,  Aad 
the  velocity  of  the  air^urrents,  must  all  vary  with  cmy 
varvin;.;  circumst.ince  Accordinj^ty,  riny  .ittcni'it  tc  com 
pare  the  total  resistance  of  one  mine  with  that  ui  mother 
by  finding  the  value  of  each  element  in  the  calcuJatioo 
and  summing  up  the  results  could  produce  aothiwig  bol 
complication  and  disappointment. 

M.  Murgue  has  solved  die  problem  by  referrinig  the 
sum  total  of  all  the  resisunces  to  one  single  and  very 
simple  resistance,  namely,  that  of  an  orifice  in  a  thio 
plate,  which  he  calls  the  efuii  ahnt  oriji<e.  He  describes 
it  as  tiie  «mi  in  sf$uuv  muins  of  tk*  ^r^dy  Unmx* 
which  the  same  nmnomttrkai  depressUn  wiU  t*mu  the 
same  volume  of  iiir  to  pass  in  the  same  time  us  in  ikr 
mine.  This  area  is  found  as  follows :— Let  a  be  the  area 
required,  ^  the  quantity  of  air,  v  its  wdocity  in  pasvmj; 
through  the  ori6ce,and  0^65  as  the  value  of  vena  titmtn^ia 
Thta— 

f^o^S  nv. 

'I'aking  u>  the  specific  i:;r.u  itv  nf  rlic  lir  r:>tint  itcl  b% 
M.  Murgue  at  I'a  kilo,  per  cubic  metre),  and  h  the  rnain^- 
metricat  depression  <«icproised  in  kilograms  per  aqvare 
metre,  or,  what  is  the  same  thing, in  mitlimctres  of  water  1% 

wc  have . 

whence 

I  heii  by  iairoducing  the  numerical  value*  of  ff  aa 
above,  and  of/'  as  9  8088  metres,  we  get— 
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tj  =  ;  63  rt  v'/r, 

whence 

n  =  0  38  .  'a. 

But  wc  c;ui  always  ascertain  by  observation  the  values 
of  q  and  k  in  any  given  case,  so  that  the  value  of  the 
equivalent  orifice  can  be  easily  found. 

M.  Murgue  has  determined  this  value  for  a  large 
mimber  of  mines  and  has  given  the  results  in  tables  in 
his  lecond  aniclCj  already  referred  to.  The  values  vary 
somewhat  above  and  below  a  square  metre,  bat  a  large 
number  of  them  arc  very  little  ditTerent  from  tliiit  unique 
area.  The  author  calls  those  mines  whose  equivalent 
orifice  ia  gr««t«r  than  a  iqiiare  metre,  ttuMr,  or  roomy, 
and  those  in  which  it  is  lesi  dian  *  aquare  metre,  jm*vww, 
or  confined. 

M.  Morgae  has  appNed  tiie  same  mode  of  comparison 

to  the  resistance;  which  the  air  has  to  overcome  in 
passing  through  the  vaiious  kinds  of  ventilating  machines, 
and  in  this  case  he  distinguishes  the  corresponding  orifice 

by  the  name  of  orijue  of  passiii^i.  The  manner  in  which 
its  value  is  found  is  similar  to  that  of  the  equiv,Alcnt 
orifice. 

In  Mr.  Brown's  paper  will  be  found  a  table  containing 
a  summary  of  experiments  made,  with  six  diflerent  kinds 
of  ventilators,  by  a  Committee  of  the  Soci<^t^  de  I'Industrie 
Mia^k,  in  wUch  the  tianalator  has  reduced  the  French 
measures  to  their  English  equivalents.  He  also  gives 
two  diagrams:  one  showing  the  volumes  of  air  produced 
by  the  same  ventilators  kept  running  at  a  uniform  velocity, 
white  die  eqoivBlent  orifice  is  gndually  increased ;  the 
other  showing  the  curves  of  useful  effect  for  four  of 
them.  On  the  whole,  we  consider  that  the  contents 
of  this  paper  deserve  die  carefiil  consideration  of  those 
who  hnive  not  an  opportunily  of  constilting  the  original 
articles.  W.  Gallowav 


MACNETO-  AND  DYNAMO-ELECTRIC 

.\fAcin\ts 

Atagiiet0-  and  Dynamo- EUctric  Machines.    From  Uie 
Gennan  of  Glaser  de  Ccw,  by  F.  Kiuha.  Specially 

Edited,  with  many  Additions,  by  Paget  Higgs,  LL.D.^ 
D.Sc.   (London:  Symons  and  Co.,  18&4.) 

THIS  book  is  issued  as  Volume  I.  of  "The  Specialists 
Scries,"  to  be  edited  by  "Dr."  T'npct  Hipgs  and 
"  Professor "  Charles  Forbes.  From  what  University 
Mr.  Higgs  holds  his  degree  of  Doctor  of  Science  does 
not  appear.  Presumably,  he  is  the  same  person  as  ih* 
"  Kev.  William  Higgs,  .M.A.,  D  D., '  who  formerly  edited 
an  electrical  periodical  in  London,  and  afterwards  left  bis 
cotmtry.  Rciders  of  the  admirAbIc  volume  on  the 
"  Tran&tts  of  Venus"  in  the  Nature  Series  know  the 
name  of  Prof  GeoigeForbes,  and  appreciate  his  scientific 
standing.  They  are  not  likely  to  confound  him  with  the 
Mr.  Charles  Forbes  who  appears  as  joint  editor. 

The  present  volume,  translated  and  "  specially  edited," 
gives  to  the  public  little  that  it  did  not  previously  possess. 
Of  books  on  electric  lighting  there  are  enough  and  to 
spare.  Dr.  .Schellcn's  work  on  "  Magneto-  and  Dynamo- 
Elearic  Machines"— an  excellent  translation  of  which  is 
now  appearing  in  New  York— was  the  first  good  work  of 
the  kind,  and  it  has  run  to  a  second  editiim  In  title  and 
in  matter  it  is  greatly  resembled  by  the  present  work ; 


but  Schellen's  work  is  far  more  elaborate  and  complete ; 
whilst  the  one  merit  of  the  (Ilasfr  de  rew-Krohn-Hi^'gs- 
Forbes  volume  is  that  it  includes  a  brief  chapter  on  accu- 
mtilators— too  brief,  considering  that  the  various  types 

.ire  well  .ind  nmriselv  cxpliincd.  For  the  rest,  the  addi- 
tions arc  chiefly  scissors  and  paste  work.  Chapter  VII., 
on  Constructional  Laws,  is  largely  taken  from  Prof  S. 
Thompson's  "  Cantor  Lectures  " ;  Chapter  \'I  II.  gives  the 
old  set  of  tests  executed  for  Trinity  House  in  1877  on 
obsolete  types  of  machine ;  the  only  addition,  relating  to 
the  later  and  far  more  perfect  tests  made  at  Paris  in  18S1, 
Munich  and  Crystal  Palace  ^London.,  ui  iSS2,.and  \  lenna 
in  1883,  being  an  editorial  footnote  five  lines  in  length. 
Chapter  X.  is  extracted  from  l)u  Moncel's  book  on 
"Electromagnets  ;  Lhapier  XI.  (on  Instruments  for 
Measurement)  is  apparently  amplified  from  the  price  list 
of  a  certain  firm  of  electrical  engineers,  whose  instruments, 
exclusively,  are  described.  Chapter  XIII.  is  an  abridgment 
of  Clausius'  theory  of  the  dynamo-machine,  reprinted 
verbatim  from  the  absttacts  from  foreign  journals  io  i^e 
Proceedings  of  the  Institution  of  Civil  Engineers.  The 
index  is  most  elaborate  :  it  occupies  nearl\  a  twelfth  of 
the  whole  book.  There  are  several  glaring  errors  in  the 
woric  Of  these  is  the  statement,  on  p.  100^  that  in  a 
compound-wound  dynamo— in  which  it  is  desired  to  pro- 
vide a  current  varying  exactly  proportionally  to  the 
number  of  lamps  that  are  connected  to  the  maias-'there 
must  be  maintained  "a  constant  magnetic  intensity." 
On  p.  143  it  is  elaborately  set  forth  that  the  ratio  of  the 
part  of  the  eflective  electrical  energy  which  is  converted 
into  real  work  to  the  total  electric  cncr^;\  of  the  riirrent 
can  "never  be  greater  than  \'' ;  and  or.  p.  147»  equally 
elaborately,  that  "  the  maximum  efficiency  of  an  electro- 
generator  i-i  obi.iined  when  its  internal  resistance  is  equal 
to  the  resistance  in  the  external  circuit."  If  the  latter 
statement  were  true  the  maximum  efficiency  could  never 
exceed  \.  The  fact  is  that  both  statements  are  untrue 
and  misleading,  as  are  several  of  the  statements  relating 
to  efficiency  on  p.  144.  Apparently,  either  the  translator 
or  the  editor  does  not  understand  either  the  English 
meaning  of  the  Cerman  word  Nutseffekt,  or  die  technical 
meaninj;  of  the  l"nglish  word  efficiency.  On  p.  173  the 
shifting  of  the  neutral  point  in  the  rotating  armature  is 
referred  to  the  alleged  fact  (?)  that  "the  magnetism  of  Ae 

iron  Cure  and  the  <  urrent  in  these  tiiiiis  of  wire  (which 
have  passed  the  poles)  remain  at  the  same  intensity  for  a 
few  moments."  The  statement  is  misleading,  and  the  su|^ 
posed  explanation  of  the  shifting  of  the  neutral  point  is 
well  known  to  be  a  ^lacy.  Still  more  extraordinary  is 
the  statement  made,  apparently  with  scientific  serious- 
ness, on  p.  174,  that  the  heating  of  the  iron  core  of  the 
armature  is  anoiiicr  "  consequence  of  the  fact  that  the 
maximum  magnetism  does  not  immediately  disappear.** 
There  are  several  mistakes  in  the  definitions  of  the  elec- 
trical units  as  given  in  the  last  page  of  the  prefsce.  The 
'a>atl  is  given  as  the  tmit  of  work^  instead  of  the  unit  of 
activity  ;  and  the  extraordinary  statement  is  made  that 
the  untit  of  potential  difference  "  exists  between  two 
points  when  the  unit  quantity  of  electricity,  in  moving 
from  the  one  point  to  the  other,  rtquires  a  unit  font  to 
overcome  the  electrical  repalsion,"  thus  making  the  defi- 
nition of  potential  de))end  on  fi>>\e  instead  of  work- 
Moreover,  the  static  units  are  called  the  "  C.G.S."  units 
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without  any  mention  of  the  mag^netic  units  of  the  C.G.S 
system,  leadin.4  'he  reader  to  conclude  that  the  ^>olt  is 
equal  to  10°  of  the  static  C.G.S.  units.  These  are  jfravc 
errors  in  a  book  designed  for  specialists.  On  p.  94  the 
author,  or  editor,  announces  the  insertion  of  some  "  data 
given  .  .  .  by  physicists  kniytvtt  for  their  veracity."  Are 
there  any  others  ? 


OUR  BOOK  SHELF 

Key  to  Afitj^nus's  C/ass  Iiiwk  of  Hydrostatics  and  Pneu- 
nttitict.  (London  Science  Class-Hooks.)  IJy  John 
Murphv.  67  pp.  (London  :  Longmans,  (Jrcen,  and 
Co.,  1885.) 

Mr.  MuKruv  has  rendered  useful  service  to  science 
teachers  by  the  publication  of  the  solutions  of  the  exer- 
cises and  problems  given  in  Mr.  Magnus's  widely-known 
volume.  Tiiese  problems  cover  the  whole  groimd  of 
elementary  hydrostatics  and  pncun>atirs  ;  and  the  solu- 
tions arc  intelligently  worked  out  in  full.  The  work  has 
had  the  benefit  of  NIr.  Ma;,-nus's  own  revision  ;  and  this 
should  l>e  a  guarantee  of  the  goodness  of  the  methods 
followed  and  of  the  correctness  of  the  results.  The 
only  fault  we  have  to  notice  is  a  tendency  to  Uxweness 
in  the  use  of  certain  terms  about  which  there  ought  not 
in  physical  science  to  be  the  slightest  \agueness ;  we 
refer  to  the  misuse  of  the  words  strain  and  pressure 
where  the  proper  word  should  be  force.  .-\  strain  is  an 
alteration  of  shape  or  volume,  and  ought  not  to  be  con- 
fused with  the  force  which  produces  the  strain.  A  pres- 
sure is  a  force  divided  by  an  area  an<l  cannot  be  specified 
except  by  naming  both  the  force  and  the  area  on  which 
that  force  acts.  Vet  on  p.  5  of  Mr.  Murphy's  Key  occurs 
the  statement  that  "  the  pressure  or  whole  strain  to 
which  the  sphere  is  subjected  equals  the  weight  ...  of 
the  liquid.''  It  is  greatly  to  be  desired  that  this  am- 
biguity between  pressure  and  force  should  as  speedily  as 

Possible  be  removed  from  this  and  all  other  elementary 
ooks,  as  it  is  misleading  to  beginners  as  well  as  in- 
correct. 

Electrical  Units.    Ily  Dr.  R.  Wormell,  ^LA.    (London : 

T.  Murby,  m  date.) 
This  little  work  of  48  pp.  is  apjiarently  issued  as  an 
appendix  to  the  author's  class-book  of  "  Electricity  and 
M.jgnctism."    It  contains  a  concise  and  easy  account  of 
the  units  in  ordinar>-  use,  and  of  the  notion  of  dimensions 
of  units  so  puzzling  to  beginners.    A  number  of  useful 
data  of  constants  arc  given,  and  there  are  si»me  numerical 
problems  for  calculation  added.    Dr.  WormcU's  genius  as 
a  teacher  comes  out  in  several  points  :  the  transition  from 
magnetic  to  elect ro-m.ignctic  units  being  particularly 
iirally  brought  about  on  p.  10.    A  few  slips  should  be 
c«>rrertcd  at  once.    In  the  table  on  p.  1  the  cleclro- 
fheinical  equivalent  of  hydrogen  is  given  as  •00001055, 
and  on  p.  14  as  -iwooios.    .\ccording  to  the  late  results 
of  Kohlraust  h  and  Lord  Rayleigh  it  is  00001035.  On 
p.  t>  the  horsc-iMjwer  is  wrongly  slated  as  74^  kilogramnie- 
tu<  uv\  jK-r  second.    On  p.  15  there  is  a  curious  muddle 
>it.'.iii  iinilo  of  rapacity,  arising  partly  from  a  confusion 
brt«r>ii  rhrtrostatic  and  electromagnetic  units.     It  is 
fririiiily  lu'l  true  that  a  sphere  of  one  centimetre  radius 
ki*  a  I  .tpa*  II V  about  equal  to  that  of  "  the  whole  Atlantic 
»  ililf ";  fn  iihrr  is  the  fuad  the  millionth  part  of  the 
ttilin>f>ir,id.    It  also  must  strike  the  practical  electrician 
«H  r.«th#T  M  luriiHiH  statement  that  fp.  33)  the  Swan  lamp 
i<  ii..iMlly  r<<|  by  ilio  (;ordon  dynamo.    We  were  under 
the  niiprr .  .Kill  i|i;it  only  one  Cordon  dyn.imo  had  yet 
been  bmli,  iind        n        not  Inen  used  since  last  winter. 
The  coiiiKi  iHiii^  of  ilic  llrush  armature  on  p.  37  arc 
wrong  ;  .tnd  ilu-  .iiiili<ir  Miould  not   describe  Edison's 
»rin.-»ujrc  as  being  like  that  of  Ciainme,  when  the  fact 
.    U  that  tt  pays  royahy  to  Siemens  as  a  Siemens  armature. 


IVeekly  Problem  Papers,  with  Xotet,  intemi/d for  tk*  Use 
of  Students  Preparing  for  Mathemaiicat  ScholarjJufn 
and  for  the  Junior  .Members  if  the  Universities  «•*.' 
are  reading  for  Mathematical  Honours.    Hy  the  Ro 
J.  J.  Milne,  .M.A.    (London  :  .Macmillan,  i8!J5.) 

Mr.  Walter  Bks.^nt  in  a  recent  work  entitled  "  Id 
Luck  at  Last,"  makes  his  heroine  (a  .Maria  d'.Agnesi  or  a 
Somerville)  remark,  No  life  can  be  dull  when  one  is 
thinking  about  mathematics  all  day.  Do  you  n^udy 
mathematics?"  For  such  a  one  this  handy  voluine  of  a 
hundred  papers,  each  of  which  has  at  least  seven  ques- 
tions, some  of  which  bifurcate  or  trifurcate,  will  be  a 
charming  companion.  Though  the  range  is  limited  in 
the  retjuirements  of  a  I'niversity  scholarship— this  by  the 
way  is  f.iirly  extended  at  the  present  day — y«  thrr*  is 
sufficient  "  variety  "  in  the  selection  of  problems  lo  make 
it  what  we  state  it  to  be  above,  "  charming."  Tlie  bjok, 
as  such  a  work  ought  to  be,  has  been  printed  with  \cr\ 
great  care,  and,  after  a  close  perusal,  we  have  detected 
only  two  or  three  slight  clerical  errors.  The  compiler, 
who  is  to  be  congratulated  on  his  successful  achievement 
of  a  somewhat  (litVicult  task,  proposes  to  bring  out  at  a 
future  date  a  second  volume  containing  his  solutions  to 
the  exercises.  Wolstenholme's  collection  is,  except  undcf 
the  guidance  of  a  judicious  tutor,  too  hard  and  too  full  of 
tricks  for  the  class  whose  wants  this  manual  is  designed 
to  meet ;  the  boy  who  has  mastered  this  collection,  or  j 
fraction  of  it.  will  have  realised  what  sort  of  questions  he 
will  be  called  upon  to  "  tackle  "  when  he  has  .in  examma- 
tion  pai)er  before  him. 


LETTERS  TO  THE  EDITOR 

[  Tkt  Editor  doti  mot  held  hiwutlj  reifonsible  for  tt/h'mifiutgprtutJ 
by  his  e«rrtsf><mJtnti.    Neither  tarn  he  mndertaie  l»  ram*, 
or  to  (orrtspcmd  vnlh  the  writers  of,  rtjtettd  tuamnstrifl 
No  iwtur  is  t»Jttm  ff  amtMiym<mj  commumieatiom . 

{The  EJttor  urgently  requtils  corttsponaentt  lo  ktrf  their  leOer . 
at  short  ai  fossible.  The  prtnutt  on  his  i/^iee  ii  10  grtti 
that  it  it  im/^stiblf  otherwite  to  inimrttki  apptcrarm  rrr* 
0/  commmmieatient  eoHtaiMtttf;  inlerejtinc  •tiJ  ntftt  fa;U. ) 

Free  Hydrogen  in  Comcis 

Towards  the  end  of  an  ndmimhlc  m.ilhcmaiica]  paper  or 
the  theory  oflhf  furnis  of  cornels,  received  ihi^  morning  l^y  fit-J 
fi<nn  M.  Hredichin,  ih.it  very  able  Pirfiior  of  ihe  Inqicnx: 
Oliscrvatorv  of  Moscow  Specifying  himself,  lo  •,  in  h'n^ltth  ai 
the  head  of  a  pamphlet  in  ihc  I  rench  L-uiguac^c  a«  "  A^xacia'r 
of  the  Roy.nl  Astronomical  .Society"),  iliavk;.  the  couckisi.>n  th. 
the  great  comet  of  l8Si  w.is  a  -luuturc  of  compounii  hydn.- 
cirbon  ga^,  while  Halley"*  historic  comet  wa«  "of  a  type  whkh 
corre>}>on<U  lo  |>ure  hydrogen." 

The  •li>tinguisheil  author's  |K>siii()n  with  reg.trd  to  ihr  cixor' 
of  iSSi  I  pre>unie  will  l>c  c  >nlci.!c<l  hy  no  one  ;  for  aJI  th- 
siHTctroscopci  of  the  time  provcil  <o  almndnntly  that  the  lich* 
that  comet  wa.s  of  the  kind  familiarly  known  among  ic<iumi> 
at  "the  caii<lle-s))ectrtim,"  or  the  s)>eclrum  uf  the  cuinp«.>uii<i 
g.v>  CI  I,  in  the  form  of  acetylene,  pcrhj(«,  but  entirely  fx-v-ulxn 
to  carI>o-hydn>geri.    Who.  however,  can  help  Ihe  theorr«t 
Moskva's  whitC'Stune<l  city  and  golden  domes  to  ettabliOi  the 
pruKibilty  of  a  spectrum  of  pure  .ind  elemental  hydrogen  %^ 
fur  llalloy's  c»)inet,  t)cfnre  thit  wanderer  in  far  off  >pacr  ^^'l 
return  in  tin-  hcginning  i-f  iifti  century,  and  then  inuantly 
testify  its  chemical  coni|Kxilioa  lo  the  i|)cctruin  analyns  t<i 
that  day  i 

<  »nc  of  the  (linBcnJties  which  M.  Hmlichin  ha*  to  ileal 
UIC.H1U  lull-,  seciiu  to  l)c,  that  no  trace  of  a  pure  ' 
sfiectrum  h.is  ever  yet  hcen  MttJHiflHMPtBct,  h''>wrvi 

Cll  then-  may  have  Iwen 

II,  or  In  '1  • '  t  1  '1 
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avoidtUe  imparity  ooljft  m  usuAJIy  the  most  incUivc  ami  hi illiani 
part  of  the  dupliif  . 

Tn  a  pap«r,  however,  an  "  Micromctrical  Measures  oT  Gaseous 
S|)cctra."  kindly  printed,  but  not  yet  pttb(i«hod«  for  me  by  the 
Royal  Society,  Edinhurgh,  there  i«  a  full  description  of  «  case 
wluch  will  l>o  roumi  to  supply  exactly  the  pnctical  dielaib  that 
mmr  Mrenj^ihen  M.  Hredithin's  vicwn. 

After  having  had  tii)>es,  and  tid>eH,  and  tubes  again  of  CM 

fas,  tt(  vari<ius  varieties  uf  CM  and  at  various  pressures  made 
ydilVerent  makers,  and  having  found  theii  CH  spectrum  (und<  r 
the  electrical  incaodeacence  which  M.  Uredichin  also  a.<>>uiiic>  for 
hb  comets)  always  more  or  lets  imperfect  and  more  and  more 
hiuMltadt often  overpowered.by^cbrilliant  lines  of  pure  hydrogen, 
I  followed  out  the  indications  of  lea^t  f^iilurc  by  fvcniuaUy  having 
nia<1e  «  •O'Callcd  vacuum,  but  really  four  inches  of  luercun' 
pre>siiTe  tube  of  oleliant  g^.  It  was  consirucied  for  me,  with 
Tcry  peculiar  attentioa  lo>  and  pcecautioon  for,  purity,  by 
Mr.  Ghirles  V.  Cusc11«»  of  I47»  llcMbori}.  and  attained  absolute 
■uecess  al  last,  for  b»  liue  (rf  any  impuiily  whatever  could  I 
djioow  in  it  fron  one  cod  of  the  spectium  to  the  other. 

Met  oohr  *o,  too,  bul  die  apectnim  which  it  did  ahew  wns  the 
moat  biiltnnt  and  peKeet  one  of  CH  that  I  have  ever  heeid  of. 
Eveiy  one  knomlhe  five  diversely  coloured  bands  of  CH,  faor 
of  them  lint  well  described  by  I'rof.  Swan  ia  iSjjfi ;  each  band 
beriuiiog  towaida  the  red  with  alfoiig  liaca  aod  bright  haze, 
whieb  faain  off  towards  the  violet  aide  taio  bladt,  vacant  space 


long  before  the  next  Ivind  tx>;Tia<i.  And  aMOy  petto ns  know 
tint  with  K^^'>'<^'^  spccirosutptc  power  that  bate  Is  capable  of 
being  rc^ilved  intu  a  system  of  jsmaller  lines,  and  far  doier,  or 
lincit  (s,  bu!  still  coming  to  on  end  comiderably  short  of  where 

the  next  band  begins. 

But  on  this  occasion,  with  the  extra  hca\7  olcfiant  tas-tube. 
strong  induction  sporlu,  and  a  s|>ectri)Ncopc  having  24'  dispersion 
from  A  to  H  of  solar  spieclrum,  a  teleM:oi>ic  magnifyinij  power 
of  14,  a  very  n.irrow  >lit  an<l  excellent  definition  of  prisms, 
the  linclet-,  usually  v)  ditTicult  to  iilentify,  were  as  «haq>  anil 
clear  -is  luminous  needle-,  and  conliniu-d,  in  a  series  of  regubrly- 
increasing  spai'ts  ap^irt,  the  whole  distance  from  one  CH  b.iiirl 
to  the  next.  This  eunipletcness  was  distinctly  prove  l,  first  with 
the  Or.iiiijf  biiiul  .^s^^l  its  needlc-likc  scale  of  linelets  (after  all 
its  Nil.  11..  li.'iL-  Ik  i;  l,:f;  'n_)innii,  cNtending  up  so  as  (o 
touch,  i-s  it  V.LI1-,  tiic  l  iiliiinl  begiiiiiiiig  of  the  t'ilron  band. 
Then  c.imi:  i/t  bright  lines  and  closely-i»acked  hin  l  t  -  continii;dly 
wiilcning  in  >Ust.irnc  apart,  but  losing  nothing  ill  stiaij  t)c  s  and 
(Ulinitir>ii  until  ibr  Cnen  band  was  reached.  With  the  'It  i-n 
b;ind  was  its  leader  (the  sti  called  "  (irecn  (iiant  of  Carl") 
hydrogen  ")  homing  like  a  pillar  of  elrrlric  (iic  ;  then  its  lIo^.^ 
linelets  ;  then  its  s'-...Tid  tine  and  linelets  rather  wider  .T)>ait  ; 
Its  tliii''  In-  ind  lint  If  t-  siill  vvidir  ;  and  onwarrls  linrli-ts  wider 
yi  f,  but  jji'  -  rvins;  adiniril'lrt  reL;ulnrity  of  series  all  the  way, 
all  the  lor^;  w-i-.,  without  nnv-,ini;.  or  shirring,  one  step,  the 
Ythole  distance  iij;lit  Uj>  to  the  l>eRinning  of  the  ISlne  band. 

^'et  over  one  part  of  that  lengthy  road  something  exlinne<->U4 
did  apjMjar;  vaguely  at  first,  or  as  a  mere  fnint  gho^it  of  a 
b.ircly  petce]"<tibltf  r  I  gray-colmin  •  I  t  ;t:  .stratti<  cloud  .' 
Could  it  be  5ubjccti\c  only  ?  possibly  ihu  icfltction  from  a 
fati};iietl  ^art  of  the  retina  of  the  observer's  eye.  Nw  that, 
for  the  linelets  of  CH  were  still  brilli.ititly  sharp,  thin,  .md 
nariow  everywhere.  What  then  ?  I,  who  had  c<"ndenincd  scores 
of  vneuum  tul)es  of  all  the  gases  for  being  filled  with  H  lines, 
hail  ncvi-r  Ht  rii  anything  like  that  floating,  filmy  cloud  liefore  ! 

But  thou[^!.l  is  qiiitker  thnn  ■'ipht.  A  suspicion  of  the  truth 
tl.iibi'd  in  il  iiii  ini  n:  11  tnr  .  imi  on  luiinrig  to  the  kesl  end 
of  the  Spectrum,  there,  1  ^  t  (he  known  plnrt-  "f  llydxigen's 
kcd  line,  was  another  f nn  t  road  region  <  1  I  ;iu  ly  visible 
lurninous  ha/e,  but  re<!dish,  in  place  of,  like  liie  other,  »  bluc- 
^;r.iy.  (■'■1,  .1-    !    v.ihiii'.l  tliiii:.   fri'in   ifi.il   :iii>;ni.iil  "ii 

thiMiijdi  nil  Ih'V.r,  'iiniiiiL'  in  dm  niiil  iIkii  Im  (Jv  i'IIki. 
ihiL'^c  SaJe-i'l'>i:rls  n-.iif 'l^ '-'^  iii'l  n.iri'iwnl  ['mnrJs  iS,;i  i,r.ir.ii 
|(,,.   v|,:ii;.  Iiuck'ts   iif  1)11;  i.'l]   /,>ri  f\i 

■  p  I'  xl'  r.  irriiil  :a  i;i-'   llicy  only  i unmin--.  I  x  iMtnr' 

hon-l  of  tht  bi^i;(  r  liiii.-s  Lirrl  sunn^;  t-i. ;;irmiri;; , 
tivc  Um  l-.  liy  td.Li  mill.-  ifiL-  nncr  f.i;ri. 

the  t;ray.  li;b'l  l>ovOtne  lrLir;s('',riin':l  ini<.  \  w. 
I  of  Hyiliiigen  tii;hf,  the  ffiirt-Feni  ,ii i v  cs  Mf 
_Wbi]e  the  t,-irb''n  <.rf  the  C  ll,  isljids  t|j.- 

Ihc  action  of  ilie  e]i.%  :ric  spark, 

ho  Uthe  aii  .1  brown  f^I^i^i . 

icnt  oliBerv.itn-n  s^ljisli 

1,  hcliuviag  tt  l9 


(1)  In  the  coniiition  most  suitable  for  showing  the  CH,  or 
ordinary  conii-tic,  spcetnim, — no  II  should  appear. 

(2)  Ifa  little  'kx  iishould  be  introduced  into. 1  full  atmosplnie 
of  CH,  the  charncteristiclineBof  llareatfifst  yo.^x// I  broaden  d 
—thougli  sc-cn  under  the  same  circnimitances  that  those  of  t.  H 
are  n/fra  narrow  and  defined  in  -as  to  be  weakened  thcri  l/y 
befow  visibility,  unless,  indeed,  the  CH  spectrum  at  the  time  be 
almost  infiaitely  brighter  than  it  has  ever  yet  been  found  In  any 
Comet. 

(Jl  I  he  longer  the  incan<lescing  electric  inlluence  is  at  work, 
tile  grcali:r  is  the  evolution  of  pure  II  on  one  skic,  imd  depositioB 
of  solid  C  on  the  uher,  out  of  CH  ga.s.  Whence  we  may 
)H)vsc's$  for  the  future  ao  indicator  for  the  comparative  age  of 
Comets ;  or,  at  least,  may  pictty  certainly  coiKlude  HaUey's 
Cuinct  to  be  older  than  that  of  tsSi,  if  bnght,  narrow  lines  ul 
pure  ii,  with  or  withoul  CH  bands  acoompanymg,  shall  ;lie 
visilde  in  the  apectnim  of  (he  former  at  its  next  return :  that, 
in  itself  a  coiManinwtiaa  long  most  earnestly  wished  for,  but  now 
more  than  ever  to  be  desired,  to  lest  the  peoetiatlng  tbeofy  of 
a  Russian  Astronomer  and  Mathematician. 

C.  PlAZZI  Smvtk 
15,  Royal  TemtOC,  Edmbiu-gh,  January  19 


Iridescent  Clouds 

On  pp.  148  and  140  of  tile  current  volume  of  NatUKB  there 
nretwo  letters  describing  "iridescent  clouds, " and  the  idea  is 
conveyed  that  (hti  phenomenon  is  only  of  laie  ocouneoce.  That 
this  is  hardly  justifiable^  the  following  account  from  a  diaty  will 

show  :  — 

At  Knoxville,  Tennos-;ec,  on  the  afternoon  of  February  16, 
I S78,  after  many  days  of  cloud  and  driiile — soniething  unuso.Ai 
i a  that  country— the  sun  being  al>out  to' high  and  the  sky  par* 
tiallv  covered  with  laig^  haie-clou<ls,  there  was  noticetl  in  the 
south-west,  against  one  of  iheso  clouds,  a  slightly  cuive<l  hand 
of  priomatic  colours  about  90*  in  length ;  which,  but  for  its  pose 
t  ion  In  the  west,  might  have  been  mistaken  for  a  rainbow — concave 
toward  the  sun,  the  sun,  however,  not  at  the  centre  of  curvature, 
and  about  39*  distaot  from  It.  The  green  was  most  strongly 
inarkeil ;  this  shade<1  offon  each  siilc,  and  on  the  side  of  the  band 
next  the  sun  wait  red ;  upon  the  op(X)%ile  side  the  colour  wnt  leiis 
distinct,  but  there  it  sccmed  to  be  reddish. 

.\gain,  <luiiii  :  Si.  pt ember  Of  Ocloi>cr  tS82  (this  from  memory), 
at  tlM  same  j  l.i'  .^Umt  sunset,  with  a  patcherl,  cloudy  sky,  tlie 
sun  not  vi«il>ic.  the  prii-matic  colours  were  noticed  in  the  south- 
eit  near  a  break  in  the  ch  m  id  .  Thn  time  the  colours  were  hi 
the  form  of  an  elon^ted  i  llipse,  with  indistinct  edg<>«,  between 
2'  and  3*  in  grralcsl  length. 
>  Then,  dunng  the  fall  of  1 S83,  t  lie  prismatic  colours  were  once 
no;ii:c<l  under  luiuilar  circumstances  to  those  mentioned  here  in 
Virginia.  W.  O.  BrOWN 

Univeisity  of  Virginia,  Viri;lni  i,  CS..\.,  Janu.tiy  12 

In  our  northern  as  well  as  insular  [Position,  with  i^e.ikcne^l 
sun:shine  and  an  atmosphere  always  more  or  less  darkened  by 
coal  stnokc,  we  must  l  i-  prepared  to  allow  much  for  what  is,  and 
IS  to  Im-,  -  11  1:  the  grander  meliucs  of  mclcorf'logy  in  the  more 
southci  r.  I.u.liile,  clearer  .lir,  an<l  inti  tisi'ifd  tliiiiate  of  the 
Virgini.ui  ;  tiuii  of  so  great  a  continent  .is  America.  Hut 
before  any  oat  thtre  can  claim  to  I'lcqiienily  ih.it  very  phe- 
nomenon of  the  itidcscent  Llouds,  comimini.  .itcil  Ki^t  December 
to  N'AlUKt  by  v.iriour.  persons,  imt  l.y  mysill'  [..jrhips  .xs  the 
ehief  culprit,  he  must  l  e  ijiiile  smc,  mir  I  the  civ>vvi|  of  known 
and  already  descriln-il  narhclia,  mdck  suns,  brokr'i  rninbows, 
A:.:.,  that  what  he  sec  '  '-s  lii-  same  di^crillltn.^tin<4  i|.-ir.i;  cha- 
ricteriilics  as  those  p.irlicui.ir  cloud-  now  in  iptcsiion  ;  and  that 
.my  one  of  his  crises  w.is,  in  Anieiica.  so  iu;usually  brilliant  a 
il:sl>Iayi'f  thpRi.  ,ind  so  widespread  an  instance  of  it,  that  from 
■me  end  i  t  tlx-  Stales  to  the  other  i>  was  on  the  same  ^lay  kind- 
Iroly  sc-en,  woiulertd  al,  and  dti  laied  even  l  y  gray-headed  old 
nn'n  to  1h-  new  to  tht  in,  in  at  Ic.i-t  anything  approaching  lh.it 
.1  loiiishing  degm-  of  sphiidoui  :\nd  |)eifenion,  though  by  no 
i:i-  ans  new  t<i  crcilinn  over  .1  log  ger  lapse  of  time. 

fhc  Virginuin  leiicr  wriler,  !i  \vover,  s],eaks  merely  of  what 
I' himself  saw.  destnlws  the  ei •lours  as  piisniatic,  in  place  of 
le  anti  prismatic  afraiigcnicnt  witne>se<l  here,  and  alludes  to 
.  r:ccascof  a  curved  hand  "alniut  90'  in  length,"  which  oon- 
triuu  exceedingly  with  the  forms  and  sites  noted  in  this 
counlty. 
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N  \ TURE 


tlicy  mncvwtmlljr  MWiml  ctp  mkI  coveted  witii  snow.  This 
m*  lta«e  betore  iMcn  ittartedi  but  seemt  to  nw  to  le 
1  piolMbte.  K.  BUSE 

Pdmuuyx 

Onr  Future  Clocks  and  Waiebei 

Ir  cloditafetoatrtkeatall,  surelv  onoeper  honris  inmiEcient, 
white  fber  liawi  ii  exeeaWe ;  the  hieh  bouT'niniben  cma  now 
are  inoooveolent  to  eonnt,  and  with  the  qnarten  heeid  alone  it 
iipoadMt  to  make  a  niMalce  of  an  hour.  C  «aimot  but  (hin1>, 
theai,  on  the  wbole,  that  the  necmitia  of  A^life  have  long 
driven  aMdoen  bito  the  very  b«9t  nedMid,  free  fion  ill  diK- 
eultlM*  «Bd  thM,  whatever  our  ww  of  mting  boan,  we  could  do 
no  better  than  adopt  the  naval  haU^bour  •tiixinga  Ibr  iaiMl-dock.*, 
feooamMBcing  with  each  four-hour  waich.  Soineoonfuslon  with 
the  eiirting  ways,  as  as  they  survive,  is  iae«4^bte»  and 
equal  whetevcr  chaqn  i*  OMde. 

A  n^tahcof  feorlMUis  bjtist  as  ualitcelj  ■■  one  of  twelve. 
We  Aoold  |»fDbal>ly  soon  (ii  d  names  for  the  diflcrent  fimr'hour 
divisions  i  for  example,  we  nii(,'ht  denote  each  half-hour  by  some 
tetter  or  cypher.  Edward  L.  C'.arbktt 

IHS  UFE'HtSTOR  Y OF  THE  L  YCOPODFACEM 

' I "H E  arc. I  witliin  which  really  not.ible  ^li^co\ crits  arc 
•  possible — at  any  rate  amongst  the  higher  plants— in 
the  field  of  vegetable  morphology  is  oecoming  ver) 
circumscribed.  For  some  time  the  complete  life-nistory 
of  the  Lycopodiautf  has  been  a  missing  c:hapter  in  our 
text-books.  Hofineister,  like  others,  bad  uDsuccessfully 
sown  the  spores,  and  he  could  only  speculate  as  to  the 
pro!).ibiIi'.y  of  their  ptodui  1114  if  the  proper  conditions 
cdiild  be  known— ,t  pro'.liailnin  hke  ferns.  And  Spring, 
the  monographer  of  tlic  ;;rr>iip.  had  li.iz;irdcd  the  extra 
orilin;iry  theory  that  the  CMStmg  representatives  of  ilie 
j,'r«>ifp  were  only  represented  by  male  plants,  the  females 
having;  been  lost  in  some  remote  geological  catastrophe. 

De  Bary  made  in  this,  as  in  so  many  other  fields,  the 
first  real  advance.  He  deicribed  in  1858  the  early  stages 
of  the  germination  of  the  spores  of  Lycopodium  imtn- 
datum.  But  just  as  Hofmeister  had  failed  to  fjpt  the 
spores  to  germinate  at  all,  so  De  Bary  failed  to  get  the 
development  of  the  protli.ilhum  to  advance  beyond  a  very 
e:ir1y  stage.  Thus  matters  st<wHl  till  1872.  when  Fank- 
h.iuser  had  the  good  furtunc  to  tuul,  in  a  botan:i  al  excur- 
sion, young  plants  «if  I  \\  "podium  annotinumy  still  united 
to  their  parent  prothallium. 

For  my  own  part,  I  have  always  felt  that  it  might  be 
the  chance  of  any  wide-awaiic  observer  to  turn  the  next 
unread  pofe  in  this  curiously  rcserw  l  history.  Aiul  1 
have  never  lUled  to  remind  the  youiv.;cr  botanists  who 
have  consulted  me  as  to  a  proiiii>iiivy  direction  for  work 
that  th»s  was  a  possiliihiy  they  should  never  losc  sight  of. 
Within  the  last  feu  days,  Ilo.^evc^,  two  fresh  Contribu- 
tions to  the  subject  have  come  into  my  hands. 

t  he  first  number  of  the  Botanisches  CtntralhlaU  for 
this  year  contains  a  paper  by  Bruchmann,  who  has,  if  1 
mistake  not,  already  none  some  good  work  in  the  vegeta- 
tive morplnjloay  of Lycopodium.  I  Ic  has  had  the  good 
ludt  to  repeat  TankbanMf'$  happy  find,  and  to  have  come 
across,  at  the  end  of  August  last,  living  prutfaallia  of  the 
?.ime  species. 

Ddt  the  [),ipcr  '  \\IiirliivilI  in, irk  iis  epoch  in  'he  history 
of  Lycopoduitn  is  that  for  .1  separate  touy  of  which  I  am 
indebted  to  ni\  ftiond.  Dr.  Treiib,  the  accomplished 
director  of  the  renowned  Bounic  Garden  at  Buitenzorg 
in  Java.  Six  years  ago,  when  he  had  no  thought  that  he 
would  ever  l>c  able  to  prosecute  botanical  research  in  the 
tropics,  he  al^o  made,  as  so  many  others  have  done,  un- 
successful attciiipts  10  iihtain  the  development  of  Lycopo- 
diam  spores.  Qn  his  arrival  at  Buiteiuor-^,  he  lost  no 
tir.i'-  iii  i;jiil".i-.  (.;irii,.,  '  ■  riid  ihc  protliallia  of  tr<»pif  ,d 
.specie^,     lie  sfeini  h'  h  *■.«.•  all  but  succeeded  in  dis 


covering  those  of  Lycopodium  ctrnuum — but  for  an  acci- 
dental circumstanrc  uhicli  threw  him  otT  tlic  scent— in 
the  first  yea.r  of  his  residence  there.  .Suhset|uently,  he 
sowed  the  spores  on  the  trunks  of  trees,  atid  after  a  del.iy 
which  led  him  to  abandon  an)  ho[)c  of  success,  he  ob- 
tained satisfactory  residts  from  one  of  the  sowings.  Now 
he  is  acauainted  with  the  prothallia  of  three  species  of 
Lycopowura,  and  hopes  to  be  aUe  to  describe  even  a 
fourth. 

!n  the  present  paper,  which  is  illustrated  with  nine 

admirable  plates.  Dr.  Trcub  gives  an  exhaustive  account 
of  the  prothallium  of  Lycopodimu  it  i  ituitm.  It  is  curious 
to  obscr\c.  however,  (hat  in  artificial  cultures  he  did  not 
succeed  in  carrying  the  development  further  than  Dc 
Bary  liad  done  some  time  ago  with  L.  inuudatum.  Fortu- 
nately, prothallia  which  be  discovered  under  spontaneous 
conditions  of  development  exactly  fitted  in  where  the 
others  stopped. 

The  adult  prothallium  is  a  very  singular  structure,  con- 
sisting of  a  sort  of  short  cylindrical  a.tis,  half  immersed 
in  the  soil  al  one  end,  where  it  is  furnished  w  ith  root- 
hairs.  The  upper  extremity  l)ears  a  tuft  of  small  Icaf-hkc 
lobes.  The  archcj^onia  and  antliendia  are  found  on  the 
tipper  part  of  the  cylindrical  axis,  forming  a  kind  of  rin^j 
or  crown  near  the  tufl  of  lobes.  The  prothallium  therefore 
presents  a  type  morphologically  more  differentiated  than 
is  met  with  elsewhere  amongst  the  vascular  cryptogams. 
While  this  is  the  case  with  the  sexual  generation 
(ooph<Mre),  the  spore-bearing  generation  fqtotophore)  in 
its  embryonic  stage  is  less  differentiated  wan  is  the  case, 
for  example,  in  the  fern.  The  embryonic  r  ;  •  i  sup- 
pressed, and  tlie  w  iiole  embryo,  which  is  wholly  paren- 
chymatous, approximates  in  its  morphological  chancten 
to  those  of  the  prothallium. 

W.  T.  THtSELTON  DVBR 
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JOHN  GWYN  JEFFREYS 

T  is  with  much  regret  we  have  to  announce  the  death 

of  this  veteran  conrhologist.  Dr.  Gwyn  Jeffreys, 
who  was  in  his  usual  health  the  day  before,  and  in  the 
evening  attended  at  the  lecture  gi\  en  by  his  son  in  l.iw, 
Prof  Moselcy,  at  the  Royal  Institution,  w.is  seize<i  on 
Saturday  morning,  January  24,  with  a  (it  of  apoplexy, 
and  at  five  o'clock  on  the  same  afternoon  passed  peace- 
fully away.  He  was  the  last,  or  almost  the  last,  of  a  band 
of  marine  soolognsts  of  a  former  generation  who  had  been 
his  friends.  Diiwyn,  Cocks,  and  Couch  ;  Fleming,  Gray, 
Forbes^  Aider,  and  Albany  Hancock;  Johnston  and 
William  Thompson  ;  Bariee  and  Waller  are  names  of 
the  pa^t. 

Dr.  liwvu  (elfre)s  was  born  at  Swanse.a  on  January  iS, 
iScx),  :  lui  had  thus  ju>t  ciunpleted  his  scvcniy-sixth  year. 
Whiie  a  buy  he  showed  a  taste  for  natural  history,  col- 
lecting the  insects  and  shells  of  South  Wales.  When 
only  nineteen  he  contributed  a  paper  to  the  Linnean 
Transactions,  "  A  Synopsis  of  the  Pneumonobranchous 
MoUusta ef  Great  Btitain"  and  from  that  date  until  the 

E resent  time  he  has  been  adding  by  his  writings  to  our 
nowU  d^e  of  the  molluscan  fauna  of  Europe  and  the 
North  .\tl,iiuic.  His  most  important  works  are :  "  British 
Concholoiry"  in  five  volumes,  and  a  series  of  papers  un- 
fortunately unfinished)  in  the  Proceedings  of  the  Zoo- 
logical   Society,  0:1  "  ■//</•  Mi'!iii  -,a   nf  titf  '  /  t^ltttting' 

and  ^  Porcupine'  Ex  peat  Horn,  186S-70. '  At  the  age  of 
twenty  he  was  elected  a  F.L.S.,  and  in  1840  F.R.S.,  and 
he  was  an  honorary  LL.D.  of  St.  Andrews.  He  was  one 
of  the  most  regular  members  of  the  Royal  Society  Club, 
and  took  great  interest  in  the  meeting  of  the  British 
As>i»ri.it!on,  which  he  almost  always  attended,  taking  a 
niotc  atii'ic  jiart  in  l34's,  when  Loc.il  Treasurer  at  the 
first  meeting  at  Swanst  a,  111  18S0,  w  hen  a  X'lce  l'resident 
at  the  last  meeting  held  in  the  s.ime  town,  and  in  i  '^??, 
when  Presulent  of  the  biolt^ical  Section.    For  many 
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years  be  was  Treasurer  of  tlie  Lionean,  and  also  of  die 

Geological,  Society. 

Dr.  Gwyn  [t:::rf -.  -  ;  '  fession  was  the  law.  He  pr.icti^cd 
as  a  soixitor  ai  .Sw  it.  ^-.i  until  1S56,  in  which  year  iie  wis 
called  to  the  bar,  hut  ^0  :1  ..f  erwards  altogether  retired 
from  business.  He  then  ich  London,  and  went  to  reside  at 
a  fine  old  house.  Ware  Prior)-,  which  he  had  purchased 
ID  Hertfordsbire.  Here  it  was  bis  delight  to  hospitably 
cntertaiii  bis  scientific  friends  and  any  foreign  naturalists 
of  kindred  tastes  Co  his  own  wbo  might  be  visiting 
London. 

He  may  be  consiflend  perhaps  as  the  father  of  drcdg 
ing  in  our  seas.  When  jiractising  as  a  solicitor  he  was 
diliifcnt  in  his  profession,  and  could  only  sparo  himself 
short  holidays  ;  yet  as  early  as  1841  he  paid  his  lirst  visit 
to  Shetland.  Through  a  number  of  years,  when  unable 
to  give  mucb  time  lumseif  to  collecting,  he  joined  Mr. 
Barlee  inoannership,  and  while  his  friend  gave  his  whole 
time  to  oredging  and  coUecting,  Jcffirieys  sbared  tbe 
expense  and  the  moTlusca. 

Shrirtly  nftcr  I'.irlcc'-,  death  Jeffreys  was  enabled  to 
devote  htm,sclf  nioic  e\f  Ki^ivcly  to  scientific  work,  and 
fiom  iliis  time  comment  cd  an  iin[)oi  tarii  series  of  dredg- 
ing operations  which  couiiaucd  lu  the  His  friends 
were  now  the  late  Mr.  Waller  and  the  Kev.  A.  M.  Norman, 
and  in  company  with  these  naturalists  explorations  were 
made  of  the  most  important  parts  of  the  British  coasts. 
A  yachtf  the  Osprty,  at  first  lent  by  Dr.  (]wyn  Jeffreys's 
1>rother<jn-Iaw,  Mr.  Nevill,  but  subsequently  purchased  by 
him,  was  employed  in  these  investigations.  The  summers 
of  1861,  1862,  1863,  1864,  1867,  and  1868  were  spent  in 
dredging,  down  to  170  fathom'?,  the  ^ea  around  the  Shet- 
land Islands  ;  in  iS^s  tjuern-,ey  and  Jersey  were  visited  ; 
in  iSfiO  the  Minch;  and  in  1.S70  the  deep  water  off 
Valentia  on  the  south-west  of  Ireland. 

Private  enterprise  now  gave  way  to  Government  expe- 
ditions. In  1869  H.M.S.  Porcupihf  was  sent  to  explore 
that  portion  of  the  Atlantic  which  lies  off  our  western 
shwesy  and  Dr.  Gw^n  Jeffreys  had  chaige  of  tlte  sdeotific 
work  of  the  first  cruise  off  the  west  of  Ireland.  In  the  suc- 
ceciling  year  (1870)  the  same  •M.  ^-el  \vas  scur  to  investi- 
gate the  great  depths  off  the  soulhcrn  toasts  "f  10iro()c, 
:iiid  Ji  lVrcs  -.  \\a-  the  naturalist  on  board  during  thr 
cruiMT,  whitii  was  olf  the  Spanish  and  Portuguese- co.tsts. 
In  1876  he  went  in  H.M.S.  Valorous,  which  accompanictl 
the  last  Arctic  Expedition  as  far  as  Baffin's  Bay,  when 
verv  successful  dredging  was  carried  on  in  Davis  Strait 
anJ  the  North  Atlantic  Ocean  during  the  homeward 
vo)agc.  In  1880  he  and  his  friend,  Dr.  Norman,  by 
invitation  of  the  French  Government,  took  part,  with  a 
staff  of  naturalists  of  that  country,  in  drcdgmgs  in  great 
depths  off  the  Hay  of  liis  ay  in  Lt-  I'tavailUu' .  In 
1878  and  1879  Ors.  Gwyn  Jeffreys  and  Nonnan  went  to- 
gether to  Norway  and  dredged  Oster  Fiord  to  the  north 
of  Hcrgcn,  the  Hardanger  Fiord,  and  at  Drobak  on  the 
ChriNtiania  Fiord. 

Besides  all  this  direct  scientific  collecting  Dr.  Jeffreys 
for  many  years  has  been  in  tbe  habit  of  taldng  a  tour  on 
the  Continent  for  the  purpose  of  carefully  examining  all 
leading  and  typical  collections  <rf  European  molhisca. 
.'ind  iiiorr;  e.|)(  (  i.dl;.  the  products  of  the  varioitts  deep-sea 
expeditions  of  other  n.aions. 

lie  III  irneii  a  daughter  of  the  late  R.  J.  Ncvill,  F.sq., 
of  Llangenncch  Park,  Cannartlien^birc,  a  talented  ai^d 
arcoinpKshed  woman  who  predeceased  hiro,  and  has  left 
•ix  children. 

Dr.  Gwyn  Jeffreys  was  J. P.  for  the  counties  of  Gla- 
morganshire, Ureconshire,  and  Hertfordshire,  and  for 
the  last  county  was  also  a  D.L.,  and  served  as  High 
Sheriff  in  1877 

It  cannot  but  be  a  matter  of  deep  regret  to  all  British 
naturalists  that  Dr.  Gwyn  Jeffreys's  ni  i^  ntl.  i nt  .md  un 

**Ucd  collection  of  European  ntollusca,  amassed  with 
*b  labour  and  toil  and  expense,  rich  to  overflowing 


with  type^  not  r-nly  ot  species  described  hiraitlf,  ixn 
b\  ,t'.inf>si  every  author,  should  go  out  of  tliis  countn 
Two  \  ears  ago  it  \»a>  |i.;ri  based  b)'  tbe  Anienna 
Govetnment.  Wc  congratulate  our  TranitaUanttc  covnia 
on  having  it,  but  it  wmdd  have  been  of  far  gmiet  vahe 
in  Europe. 

ALEXANDER  MURRAY,  CM,0. 

BY  the  death  of  Mr.  Akxandcr   Murray,  rsaadiwi 
geologv  has  lost  one  of  its  veteran  pioneers,,  Tin 

estimable  man   belonijed  to  a  ^'rM>d    i'crihshire  familr. 
and  wa--  born  at  t>is  father'*  ei»l^te  of  Doliene  in  iSlt. 
He  went  into  tiie  navy  at  the  age  of  fourteen,  serrtt}  in 
the   Mediterranean  and   was  present  at  the  battle  of 
Navarino,  was  subsequently  employed  in  the  West 
Indies,  Halifax,  and  other  sutions,  and  bnifly  •^u^ued 
the  service  in  tSty.    There  being  no  prospect  of  Us 
advancement  in  ttie  pursuit  of  wari  he  turned  b  s  attco 
tion  to  the  arts  of  peace,  w«nt  to  Canada,  and  boujib) 
I.ind  there  with  the  mca  of  settling  a<  a  farmer.  Dunag 
llie  rebellion  which  brukc  out  soon  .tUer  his  eint;;riti<« 
he  had  once  more  an  opportunity  of  seeing  active  stt 
vice.    But  he  had  not  yet  found  the  proper  field 
exercise  of  his  powers.    His  attempts  at  farming  fai.cr^- 
and  his  prospects  were  rather  blank,  when  at  last  he  tn*if 
the  acquaintance  of  Mr.  W.  E.  Logan,  then  surtiR(t  tbt 
Geolo^cal  Survey  of  Canada    He  bad  bad  no  uh^^h 
in  science  of  any  kind,  but  the  mode  of  life  otTrred 
the  Surs-ey  seemed  just  what  he  longed  for,  and  be  gM>) 
accepted   the  proposal  th.it  he  shonld  join  the  ftll 
liefore  ai  liially  befjir.tiin;;  his  new  di'.tic>  hi    :ewlvtt  ' 
do  what  he  couKi  to  qualify  himself  for  theui.    Ht  rt 
turned  to  this  eountry,  studied  geology  thcorettluil^  a: 
Edinburgh,  and  afterwards  practically  m  Wales.    In  lu;- 
beweotoack  to  Canada  aita  at  once  began  w»ifk.  roir^f' 
ing  at  his  post  for  twenty  years.   He  w.»s  one  of  tbe  pt^^ 
and  ablest  of  tbestralignphers  with  whom  U^sa  tracn 
out  the  general  geological  stniCMfe  of  the  l>onu9M>- 
His  explorations  extended  m  er  most  of  the  settWjMrt* 
and  over  a  latv;e  ate.i  of  fore--:-I.ind  in  WcsJem  '^^f^'** 
where  he  laid  down  tlir  in.iin  Iini  ^  of  strnctute  jni  U* 
area-,  of  (h-.tribiitii>n  of  the  rocks.     lie  likeu ise e.winiacJ 
parts  ol'  Gasp<5  and  other  tracts  in  tbe  eastern  pomar  ■J 
the  I  toininion.    But  his  most  imponaiit  labours  »creof- 
voted  to  the  investigation  of  Newfoundland,  of  the  CiwJ'^ 
gical  Survey  of  which  be  had  charge  from  |S<:'3  >  >  '^y 
From  1866  onwards  he  prepared  an  Annual  Kepo':  n(  u< 
progress  of  his  work  in  that  colony.   These  Rep""^  ' ' 
lected  by  him,  and  republished  as  a  voluHK  i« 
contain  a  summary  of  all  that  is  known  ref  jrding  S* 
geological  structure  of  Newfoundland,  and  will  rdoaJ*** 
a  lasting  monument  of  Mr.  Murray's  skill  a*  ""JJ 
graphical  geologist,  and  of  the  cour.tnc,  piiiicn'*. 
tact  with  which  he  overcame  all  phvsital  and  i"*!''!*^" 
difficulties.    One  of  his  last  labours,  w.is  the  OJ*"!'-"'"* 
and  puWication  of  a  geological  oiap  of  the  »tMk 
Newfoundbnd-a  work  at  once  beautiful  <n  cxtrm,<>" 
and  of  the  first  importance  in  regard  to  the 
growth  of  the  colony.     Verj-  few  of  our  eolo««« 
possess  Complete  ;^'eolo^;  ical  lu.ip.  .md  hardly  '■**f,''' 
they  so  laigclv  ihc  woik  ot  one  man  as  lb  1*.  out 
foiiiull.ind  has  never  .nU'<|uatcly  recognised  'i  ^'*  ^ 
stands  indebted  to  Mr.  Murray  for  liis  sliare  m 
foundation  on  which  its  future  dcvdooiueni  muil 
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research  and  speculation,  it  was  in  tracing  the  histof)'  of 
the  younger  formations  that  he  did  his  best  work  and 
spent  the  chief  part  of  his  scientific  career.  Since  the 
year  1864  he  has  been  unwcariedly  engaged  in  investi- 
gating the  histor)-  of  the  Pliocene  and  Post-pliocene 
deposits  of  the  East  of  England.  Taking  up  this  subject 
in  conjunction  with  Mr.  Harman,  he  soon  became  con- 
vinced that  no  satisfactor>'  progress  could  be  made  in  it 
until  the  deposits  in  question  had  been  actually  mapped 
in  some  detail.  Accordingly  the  two  observers  began  to 
trace  them  on  the  one-inch  Ordnance  Map,  Mr.  Wood 
taking  the  southern  half  of  the  area,  including  Essex  and 
nearly  the  whole  of  .Suffolk.  This  survey,  which  for 
minuteness  and  accuracy  has  seldom  been  equalled  by 
the  work  of  any  private  workers,  remains  unpublished, 
though  a  reduction  of  it,  on  the  scale  of  four  miles  to  an 
inch,  was  issued  in  1872.  Mr.  Wood  eventually  gave  up 
his  business,  which  was  that  of  a  solicitor,  in  order  to 
devote  himself  with  more  uninterrupted  zeal  to  the  prose- 
cution of  his  favourite  science.  The  bodily  feebleness 
which  debarred  him  from  much  active  work  out  of  doors 
seemed  only  to  quicken  his  energy  for  literary  labours. 
Some  of  the  best  fruits  of  his  life-long  devotion  were 
gathered  into  his  two  long  memoirs  on  "  The  Newer 
Pliocene  Period  in  England,"  published  in  1880  and  1882 
by  the  Geological  .Society.  Hut  his  friends  anticipated 
much  useful  work  still  to  come  from  one  who  had  pursued 
his  studies  with  such  intelligence  and  zeal,  and  who  had 
only  reached  his  prime.  In  his  death,  at  the  age  of  fifty- 
four,  they  mourn  one  who  was  ever  ready  cheerfully  and 
helpfully  to  impart  to  others  the  knowledge  he  possessed 
himself,  who  never  hesitated  to  admit  an  error  when  he 
recognised  it,  and  who  leaves  behind  him  a  notable 
example  of  qaict  fortitude  and  enthusiasm. 

A  SUNSHINE  RECORDER 

/^N'  June  2S  of  last  year  I  had  the  honour  of  bringing 
before  the.  Physical  Society  a  preliminary  notice  of 
a  new  sunshine  recorder,'  and  as  we  have  now  had  more 
tlian  six  months'  experience  of  its  working,  it  is  possible 
that  some  of  your  readers  might  be  interested  in  hearing 
of  the  results  obtained. 

The  apparatus  is  of  simple  construction.  It  consists 
of  a  glass  sphere  silvered  inside  and  placed  before 
the  lens  of  a  camera,  the  axis  of  the  instrument  being 
placed  parallel  to  the  polar  axis  of  the  earth.  The 
whole  arrangement  will  be  readily  understood  by  an  in- 
spection of  Fig.  I.  The  light  from  the  sun  is  reflected 
from  the  globe,  and  some  of  it,  passing  through  the  lens, 
forms  an  image  on  a  piece  of  prepared  paper  within  the 
camera.  In  consequence  of  the  rotation  of  the  earth,  the 
imajjc  describes  an  arc  of  a  circle  on  the  paper,  and  when 
the  sun  is  obscured,  this  arc  is  necessarily  discontinuous. 
The  image  is  not  a  point,  but  a  line,  and  in  certain 
relative  positions  of  the  sphere,  lens,  and  paper,  the  line 
is  radial  and  very  thin,  so  that  the  obscuration  of  the  sun 
for  only  one  minute  is  indicated  by  a  weakening  of  the 
image. 

in  the  actual  apparatus  the  sphere  is  an  ordinary 
round-bottomed  fl.isk  about  95  mm.  in  diameter,  and  the 
lens  a  simple  double  convex  lens  of  about  90  mm.  focal 
ieneth.  The  sensitive  paper  employed  is  the  ordinary 
f'  r  now  so  much  used  by  engineers  for 

This  vras  selected  in  consequence  of 
which  the  impression  is  fixed,  for  the  paper 
r..  >ic  u  v-lifri  in  a  stream  of  water  lor  six 
iry.    When  the  paper 
i  .Mten  them  angles  of  15" 
L«  !  the  circular  impression, 

time  of  apparent  noon 
ang  throjgh  the  plane 
i!>'-  '.  1  cord  of  June 

p.  I4t. 


27,  1884  ;  in  the  morning  the  sun  shone  brightly,  towards 
noon  clouds  began  to  form,  and  in  the  afternoon  the  sky 
was  hazy.   The  field  in  which  the  instnmient  is  placed  is 


r.;. 


surrounded  by  trees,  so  the  ci      of  the  Itace  are  cut  off 
sharpiv  bv  shadows. 
With  llie  alteration  of  declination  of  the  sun,  the  light 


entering  the  camera  is  reflected  from  different  portions  of 
the  sphere,  and  an  aheration  of  the  position  of  the  focus 
results.    This  may  be  corrected  in  three  ways :  by  moving 
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(I )  the  paper,  (2)  the  lens,  or  (3)  the  sphere.  In  the  pre- 
sent apparatus  the  first  method  has  been  adopted,  and 
now  the  camera  is  about  twice  as  long  as  it  was  in  June. 
As  a  consc<|ucncc  the  circular  image  is  enlarged,  and  the 
light  therefore  weakened,  and  that  at  a  time  of  year  when 
i(  can  least  be  spared.  If  the  focus  is  altered  by  moving 
the  lens,  the  winter  circle  is  small  and  the  summer  circle 
is  much  larger.  This  would  perhaps  be  too  much  to  the 
advantage  of  the  winter  sun.  If,  however,  the  lens  and 
paper  are  maintamed  at  a  constant  distance,  and  the 
sphere  alone  moved,  the  circles  are  more  nearly  of  the 
same  diameter  throughout  the  year,  the  winter  one  still 
remaining  the  smallest.  This  seems,  therefore,  to  be  the 
most  advantageous  arrangement,  and  the  one  that  will  be 
adopted  in  future.  It  may  be  possible  also  to  find  positions 
for  the  sphere,  lens,  and  paper  such  that  the  intensity  of  the 
image  is  a  true  measure  of  the  intensity  of  the  sun's  light ; 
at  present,  hnwcver,  this  has  not  been  done,  the  want  of 
sunlight  and  the  press  of  official  work  having  prevented 
the  carrying  out  of  the  necessary  experiments.  A  more 
sensitive  paper  might  also  be  used  with  advantage,  and 
in  obser\  atorie5  where  photographic  processes  are  carried 
on  daily  there  would  be  no  difficulty  on  this  score,  but 
my  principal  object  was  to  devise  some  economical  instru- 
ment requiring  only  easy  manipulation,  so  that  at  a  con- 
siderable number  of  places  the  instruments  might  be  set 
up,  giving  a  more  useful  average  of  the  duration  of  sun- 
shine than  can  be  obtained  from  only  a  few  stations.  The 
instrument  also  gives  a  record  when  the  sun  is  shining 
through  light  clouds  ;  in  this  case  the  image  is  somewhat 
blurred  and  naturally  weakened,  and  it  may  be  difficult 
or  impossible  to  employ  any  scale  for  measuring  the  in- 
tensity under  .such  conditions,  but  it  must  be  remembered 
that,  even  when  the  sun  is  shining  in  this  imperfect  man- 
ner, it  is  really  doing  work  on  the  vegetation  of  the  earth, 
and  deserves  to  be  recorded. 

It  may  be  well  to  say  thai  the  instrument  is  in  no  way 
protected.  .Sonic  friends,  wlmse  opinion  I  highly  value, 
urged  me  to  patent  it  ;  but  as  I  strongly  hold  the  view 
that  the  work  of  all  students  of  science  should  be  given 
freely  to  the  world,  the  apparatus  was  described  at  the 
Physical  Society  a  few  hours  after  the  advice  was  given, 
lest  the  greed  of  filthy  lucre  should,  on  further  delibera- 
tion, cause  me  to  act  contrary  to  my  principles. 

Cooper's  Mill,  January  20  '         Hkrbert  McLf.od 

NOTES 

Prop:  Prf.stwicii  lia<  Iwcn  electc<l  a  Corresponding 
Mcmlier  o'  the  I'ar  s  AcaHeny  of  Sciences  in  the  place  of 
t'lc  late  I(»1iai  gc  >l<'gi>ii,  <,)uineino  Sella. 

Sir  William  Thomson  o|)ene'l  the  l.ilH)rat()rics  at  Univer- 
sity College,  Rangur,  on  Monday,  wiih  .m  adilrc**,  in  which  he 
referred  to  the  spread  of  the  lafwratory  system  and  the  good 
resulu  which  thereby  had  accrued  to  science  and  '«'Cicntific  edu- 
cation. We  hoyif  in  an  early  number  to  give  a  detailed  report 
of  Sir  William  Thomson's  ad«lrcss  wiih  a  description  and  plan 
of  the  lahoratories. 

The  honorary  degrece  of  LI-I).  has  l»een  conferred  upon 
Prof.  Ray  I  ankesler  by  the  University  of  St.  Andrew's. 

We  understand  that  Dr.  Mallingrr,  F.R.S  .  will  take  ilip 
opportunity  of  hi.<>  |>resideniial  aidrciis  tu  the  Roy.il  Micntsoi  ical 
Society  to  give  an  account  of  a  new  septic  or^.iiii*m.  The 
adilress,  which  will  be  fully  illustrated,  will  Ik-  <U-livcrid  on 
Wednesday  next  at  8  p.m. 

The  Paris  Academy  of  Sciences  has  decided  to  sen«l  a  mi^Mon 
to  explore  the  districts  in  the  south  of  Spain  whrrc  ihc 
earthquake*  took  place.    M.  Kouquc,  Professor  <>f  (IcoKj 
the  College  de  France,  is  appointed  chief  of  the  iiiissiKn. 
to  Icare  Paris  la.st  week.    The  other  members  arc  \\. 


m'ni  g  engineer  and  sub-director  of  the  geological  la)  oratory  of 
(he  College  of  France  ;  M.  Itertrand,  mining  cngiaerr  ;  M. 
Hamiis  of  the  Faculty  of  .Sciences  at  Lille;  and  MM  KiUiao 
and  f  Ipprct,  of  the  ColleRe  of  France. 

AmijVc.st  the  hnnorary  me'iiSers  clecte<l  to  the  Italian  SncjetJ 
of  Geography  at  its  meeting  of  the  25tb  uliimo  wa«  Mr. 
Joseph  Thomson. 

A  MEtTiNC.  of  much  interest  was  held  at  the  Rooms  of  ihr 
.Asiatic  Society  on  .Monday  in  connection  with  the  estalilnhmeni 
of  a  Rritish  School  of  Arch.-eology  at  .Athens.  .Mrcady  Germany, 
Fr.inc»,  and  the  United  States  have  l>een  in  the  fie'd  for  Min>e 
time  ;  hut  though  the  Greek  (Jovemment  ha*  f're<enied  10  the 
luiglish  Society  a  choice  site  tif  consiilerable  extent  for  4  »chii 
funds  are  lacking  wherewith  to  erect  the  building  and  carry  00 
the  work.  We  need  not  insist  on  the  value  of  archxuk^  ui 
historicil  research, — all  the  speakers  <in  .Monday  were  agreed 
a.s  to  that  ;  fur  a  sciculilic  Unowledgr  of  the  j^st.  11  Wxrs  the 
same  relation  to  acndcniical  study  as  ihe  researches  camrd  i»n 
liy  the  Naples  st.-iiion  do  to  the  home  study  of  biology.  At 
present  only  4000/.  are  in  the  hands  of  the  Committee.  Iiot  four 
or  five  times  that  a-nount  is  required  ere  the  .School  can  siari 
wiih  any  hope  of  efTi-ient  work.  There  are  several  Icaroe*! 
societies  with  ample  nie.ins,  interested  in  the  varied  work  wbiti: 
would  he  carried  on  by  sr.,"h  an  insiittition,  and  to  these,  and  t< 
individ  aU  who  have  money  to  sp.-ire  and  wish  to  put  it  \'>  a 
gooil  use,  we  c  tmniend  the  scheme.  The  treasurer  is  Mr.  Walla 
l-eaf.  <  )ld  Change,  F.C. 

We  regret  to  learn  of  the  death  of  M.  Uupuy  de  Lumr  11  th*- 
.Tge  of  sixty-eight  years.  M.  rie  Lome  was  well  known  a>  j 
naval  engineer,  and  his  name  is  inii  nately  associated  with 
moilcm  ballooning. 

The  Council  of  the  Royal  Meteorological  S<x-iety  hn»e  ar- 
ranged to  hold,  at  25  'irca  tieorge  Street,  S.  W.  (by  pcrmittion 
o'  ihe  President  and  Council  of  the  Institution  of  CiviJ  Engin- 
eers), on  the  evenings  of  .March  iX  an<l  19  next,  nn  Kxhibitioo 
of  .Sunstiiiie  Keotnlers  and  Solar  and  Terrestrial  Radiation  In- 
struments. The  Kxhihition  Coinmiltcc  invsic  ihe  ci>-o[>erali'-* 
of  those  illtere^ted,  as  they  are  anxious  to  obtain  ai  largr  * 
c  illeiiiun  as  possible  of  such  initruments.  The  Committee 
will  also  he  glad  to  show  any  new  meteorological  a|ii>«rata» 
invente<l  or  first  consinicted  since  last  March  ;  as  well  as  photo- 
graphs and  drawings  jiossessing  meteorological  interest. 

I.\  his  inaugural  address  as  Lord  Redor  al  Si.  Andrew's  Uvi 
week,  Lo-d  Reay  slated  very  forcibly  his  idea*  of  whai  a  nnt- 
versily  should  l»e  at  the  picst^m  d.iy,  encouraging  every  form  'if 
culture  and  research.  Rclerring  10  science,  LonI  Reay  asked  : 
"  Are  we  to  have  a  separate  Faculty  of  Science  }  I  should  «ajr 
certainly.  Juit  look  al  the  field  cns"ere<l  by  a  Faculty  of  Scieoce. 
It  is  preparatory  for  luetlical  science,  and  our  eogineets,  oar 
ni.inufacturers,  our  analysis,  our  botanists,  our  roologisis.  uur 
astronomers,  our  naval  corutructors,  our  geolrtgists,  oar  bioiu- 
giita,  our  physiologi-ts,  our  mineralogists,  our  agricnltnrnrft. 
thould  ol>tain  scientific  degrees.  I  do  not  see  why  a  facidiy 
having  such  an  immense  area  should  remain  linketl  with  aootlMs 
which  has  quire  di()cri.-nt  oljject-<  lo  pursue.  The  ume 
done  fjy  the  Frcrr  h  fn  le  Poljrtcdmiqoe  I  wish  to  acc 
the  universitie> ; 
on  a  new  C'  l' 
In  ask  wha!  , 
teaching  in  Scoll 

■  •     ■ ifi  I,:;*  f 
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Philistine  tj  grant  tiovcmment  aid.  Wuh  rcfcicntc  to  the  .science 
facalty,  I  slioulil  like  (0  make  a  remark  which  applies  also  to  the 
other  focvllki,  but  v«t7  specially  to  this  bcnlty.   J  ihonld  wish 

10  gWe  it  cfRKiderable  power  to  otabliih  lectufethip*  on  any 

special  siilijcc!  for  wliicfi  n  vprcialfy  j^Iflcd  in.in  ■ifiniit'!  1>e  firjnd. 
Tboi^h  (he  aumbcr  o<  his  puptl^  might  be  very  limited,  the 
publication  of  the  result*  of  hu  research,  carried  on  «^  the  Uni- 
venity*  tmuld  mite  it  io  what  I  shoald  like  to  call  the  inter- 
natioBal  leale.  Besides,  tlie  knowledge  of  sndi  priaei  being 
iilainnWe  would  ^(imiil.itc  oti^inaT  research  among  the  mnst 
brilliant  undergraduates.  I  wish  those  lecturers  to  be  incor- 
ponied  ia  tbe  Vahfefsily." 

Wb  have  rcreivei!  the  Report  of  the  Board  of  Managers  of 
Vale  College  Obserratory  for  1883-84.  Dr.  Elkin  is  doing  good 
work  with  the  bcliometer.  The  principal  lines  of  iomatigatiMi 
to  which  attention  has  been  directed  are  as  fallows  : — "(0  The 
Irisngulaiion  of  the  Pleiade*.  The  interest  attaching  to  this 
work  will  lie  both  in  ihc  new  and  indej.endent  rletermination  of 
(be  relative  positions  of  the  stars  of  (hli  important  zodiacal 
groap  and  in  the  ooaiptrfmi  wllli  the  similar  delenniBatton 
RMde  with  the  Konigsberg  heliometer  nearly  half  n  century  ago, 
«'  well  as  with  the  later  Paris  results.  The  ^lan  adopted  wOl 
furnish,  it  is  ho[)ed,  tmst worthy  tests  of  the  reliability  of  the 
iostnunent  both  ior  abaolatc  and  relative  distances  and  angles  of 
posldoB.  rVom  Fclwnfy  H>  tbe  date  of  tlw  arrival  of  the 
reversing  ejre  pieces  from  Messrs.  Repsold,  fn  .'\pril  12,  after 
which  thf  stais  are  lost  in  the  sun's  niys,  about  one  third  of  the 
proposed  plan  has  been  accomplished.  As  the  group  will  come 
into  (aTonrable  poiitioo  for  observation  during  the  last  four 
ibobAs  of  Ike  year,  (heiv  ii^  therefore,  all  reHonaUe  hope  to 
finish  the  work  during  that  time.  (2)  A  considerable  amount  of 
lime  hu-!  hem  devoted  to  !hp  determinflfton  nf  places  of  the 
raoon  relative  to  stars  within  measuring  reach  of  tlu'  heliometer. 
'lite  pnoci|i.^1  object  in  view  is  the  dctcnaination  of  the  paral- 
lactic  ineqti-ility  in  the  mooa'taiotioa,  (be  dedacHon  of  which 
(r'ltn  nienili.-\n  and  othci'  "tiscrvations  is,  .t.s  is  well  known, 
;ittiriiie<!  With  bonie  difTiculty.  (j)  AcivimlaRC  h.i>  1>ecn  taken  of 
ihc  favoin.iMe  «.[ii<ari  unity  iiffordctl  tiy  the  aj-jproatdiin^  inferioi 
conjonctioa  of  Venns  for  a  series  of  obeervalioas  on  the 
dianeter  of  this  ptanel,  of  wUdi  a  Mmbcr  have  b«ea  alrts  ly 
secmw)." 

A  riKCtl  AH  from   Mr.    II.  H.  \V:iiner,  of  llie  Rocliester 

11  S.  )  .AsiroiiDmic,-*!  Siitiely,  givt»  the  following  infurniation  ,t5 
to  ilic  W  .irncr  Astrnnomital  Mmb:— Fint.  Twohnndred  doJ- 
Ian  for  r.ich  .md  every  dbcoveiy  of  a  new  conet  onde  frooi 
Febroary  i.  1885.  to  February  i,  \9,%b,  subject  to  the  following 
conditions  r  -(i)  It  must  lie  discovered  in  the  Unitcl  St.ites, 
Lana.Iii,  Mexico.  West  Indies,  Sonlb  America,  Great  Britain, 
and  Ihc  Au^trali.in  Coatinest  and  Mandivdlber  If  llie  naked 
qrt  ot  tdeicope,  and  it  amst  be  nncxpecied,  exeept  at  to  the 
eomet  of  tStj;  wUdt  is  CTpeeted  to  reappear  this  jfear  or  neitt. 
(2)  Tile  discoverer  must  send  a  prepaid  telegram  immetti.iicly  to 
I'r.  I^wii  Swift,  Director  Waiaer  Oteervilory,  RodieMer 
(K.Y.),  giving  the  lime  of  die  (^HvHiy^  dw poaitiao  and  direc- 
tion of  motion,  with  aulRcient  csaclnc^u,  if  possible,  to  enable 
an  kaat  one  other  observer  to  And  it.  (3)  This  iniellijicncc  must 
>w<  f'r  r.'w;'.ii;.r lipiutyotktr pttrty»r  fArtifi,  either  by  letter, 
lelegnpl),  01  ollir  rwi  je,  until mch  time  as  a  telegraphic  acknow- 
ledgmmi  ha.^  [y.^,,  itoaiTed  by  the  discover  from  Dr.  Swift. 

''fcfliild  be  oh*civcd  rejj.-.rdint:  ;h.  ■  ■  Mil  Ulion,  a.s  it  is 
lraiutnissii>[>  <if  I  1a-  (li  ;.tuif«ry,  with  the 
1*1  lo  the  variou>  parts  <:lthe  world,  which 
Or.  Swift-    I  ):^»mm  in  Great 
ItlaiAljig^ert  Indies, 
utriclions  in  cr.v. 


of  201  doU.  in  gold  to  .my  person  in  the  world  who  will  write 
the  he't  3000-word  paper  on  the  cause  of  the  atm-wpheris  effecis 
("red  light,"  ke.)  accompanyiag  sunset  and  sunrise  during  the 
post  sixteen  months.  It  is  desired  that  these  papers  be  aa 
original  as  jio^^ihle,  bo'h  in  facts,  observations,  .inJ  treatment. 
Essays  must  lie  exclusively  sent  prepaid  to  Dr.  Lewis  .Swift, 
Director  Warner  Obaervalory,  Rochester,  New  York,  must  be 
written  in  English,  on  one  side  of  the  paper  only,  with  ink,  and 
must  be  in  the  sioipleat  ontechniot!  phrase. 

Wk  learn  from  Scienct  that  Mr.  Henry  Lomh.  of  Rochester, 
New  York,  has  offered,  through  the  Americaa  Public  Health 
Awodation,  the  snm  of  3800  dot-:.,  to  be  awarded  as  fiivt  and 
sTond  pri^e,  for  papers  on  the  following  ^uhieit.'-  :  -f  1 '  Healthy 
homes  and  foods  for  the  working  classes  :  first  prize,  503  dols,  ; 
second  piiae,  aoo  dots.  Essays  to  be  of  a  practical  cbafacter, 
devoid,  as  far  as  possible,  of  scientific  terns.  Thqr  tnnit  be 
within  the  scope  and  understanding  of  all  clause*,  and  designed 
e^littially  for  a  [xipular  work.  (2)  The  sanitary  i-  in  l;;ions  and 
nccessitie<  of  schoolhouse^  and  school-life :  first  prize,  500  doli*. ; 
second  piiie,  aoo  dots.  (3)  DiiinfeclioB  aad  individual  propliy- 
lasis  .igainst  infections  diseases:  first  prize,  500  dols.  ;  second 
priie,  200  dols.  (4^  The  prcvenLiblc  causes  of  disea.sc,  injury,  , 
and  death,  in 'Anieiican  manufactories  arni  workshops,  and  the 
best  means  and  appliances  for  preveatiog  and  avoiding  them  : 
inst  prise,  500  dols. ;  seeond  priae^  JOO  dols.  AH  essays 
written  for  the  alsovc  prizes  mnjit  be  in  the  hands  of  the 
secretary,  Dr.  Irving  A.  Wation,  Concord,  N.H.,  on  or  before 
October  15,  1885.  It  is  expected  that  arrangements  can  l>o 
made  to  have  these  essays  widely  distributed  to  the  public,  and 
to  the  peisoot  mostty  ieteitsted  ia  the  respective  subjects  ia  the 
United  Sutes.  The  AmoriLin  PuWic  ITciUh  .As'joiintion 
enmesfly  apr>eals  to  those  able  lo  comjwte,  to  take  part  in 
thi^^  work,  which,  it  is  believed,  will  do  much  to  aUgOMfU  the 
health,  rr.info'"  ,\nd  happiness  of  the  people. 

We  .ire  gla .  lu  nuiicc  that  classes  for  'the  instruction  ami 
study  of  elementary  astronomy  have  been  established  hy  tin- 
Liverpool  Astronomical  Society,  and  will  meet  every  Tuesday 
in  the  AsMctatioB  Hall,  Iffonat  PteaiaaL  The  opeoiog  meci> 
ing  of  ihc  cli-ss  was  held  on  Wednesday,  January  21,  at — we  are 
inf.>rnicd— twenty  o'clock  (eight  p.m.),  when  Mr.  Isaac  Roberts, 
}  .R.  A..S.,  F.(i.S.,  presided  and  addressed  the  students  The 
cLiss  throughout  the  course  will  be  cooducted  by  Mr.  Jame^i 
Gilt,  of  the  tilverpool  School  of  Kavigatkm. 

TitK  distinction  of  .\ssOi::,i;'j  of  t:ie  Linne.in  .S  ■iirty  has 
recently  been  conferred  on  Mr.  James  E.  Bagnall,  of  Birming- 
ham. Mr.  Bagaall  is  oae  of  tlie  Viee-Pretidents  of  the  Biym< 
ingh.im  Natural  History  and  Microscopical  Society,  of  which 
ho  has  for  something  like  a  quarter  of  a  cenluty  been  one  of 
the  most  useful  and  hard-working  members.  He  has  devoted 
his  principal  attention  to  the  study  of  botany— stmctuial  and 
systeoMlie.  Hia  moat  inprntaat  pubKihed  ivorit  i«  die  latest 
and  by  far  th^  best  "Flora  of  Warwickyhire,"  which  has  ap- 
peared by  insi..liucnis  extending  over  several  years  in  the  Mid- 
Un^  Naiuralist,  This  work  will,  wc  are  informed,  shortly 
appear  ia  a  thoron^iy  revised  form  as  an  independent  publica- 
tioo.  Mr.  Bagnail  beloi^  lo  the  daas  of  natinaltstf  criT  wliidt 
I'lioiiiis  Edwards  is  the  type. 

AT  the  last  meeting  of  the  China  Asiatic  Society  at  Shanghai 
an  iaatiauieut,  wliich  was  a  apedes  of  primitive  tdephone,  was 

jirescntcd  for  inspection  by  Dr.  Macgowan  of  Wervchow.  It 
consisted  of  two  bamboo  cylinders,  from  to  2  inches  in 
diameter,  and  4  inches  in  length ;  one  end  of  each  was  closed 
by  .1  tymp.inum  of  pig-biadder,  which  was  peifiimUed  for  the 
transmitting  atriag,  the  biter  betag  kept  in  place  by  beiiq[| 
kii.  :  V  ■     This  rude  instrument  is  called  the  "  listening  tuhes,' 


abo  give  a  pri/i  »a  employed  for  amusement  a*  a  toy,  conveying  whispers 
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53 

July 

...  36 

50 

August 

...  87 

73 

.Septcnil>er  .. 

...  15 

43 

Octob-r 

...  47 

S« 

November ... 

SI 

40 

December  .. 

..  60 

40  or  50  Tect.  It  is  unknown  in  many  ]iarts  of  China,  the 
province*  of  Che-ki.ing  and  Kiiingvu  being  the  only  ones,  so  far 
n%  cm  be  a.sccrtaincd,  where  the  listening  tubes  arc  employed. 
Besides  this  toy,  Chinese  ingenuity  produced,  about  a  century 
and  a  half  ago,  the  ."  thousand  mile  speaker."  This  imple- 
ment is  des<:ribe<l  as  "a  roll  of  copper,  likened  to  a  pipe, 
containing  an  .irtful  dcTicc  ;  whispered  into,  and  immediately 
closed,  the  confined  message,  however  long,  may  be  conveyed  to 
any  distance,  and  thus,  in  a  battle,  recent  instructions  may  be 
conveniently  communicated.  It  is  a  contrivance  of  extra- 
ordinary merit."  The  inventor  of  the  "  thou.sand-mile 
speaker,"  one  Chiang  Shun-hsin,  of  Iluichou,  flourished  during 
the  reign  of  Kang-hsi,  during  parts  of  the  seventeenth  and 
eighteenth  centuries.  He  wrote  on  occult  science,  astronomy 
and  foreign  physics,  and  the  above  description  of  hb  invention 
was  Copied  from  his  work.'i  into  a  provincLil  encycloponiia.  At 
the  time  the  latter  work  was  published— in  the  reign  of  Kien 
Long— there  was  no  longer  an  in'^trunicnt  of  this  kind  in  the 
province,  as  the  ingenious  invention  appears  to  have  perished 
with  the  student  who  contrived  it. 

The  following  very  interesting  table  has  been  compiled  from 
the  records  of  the  meteorological  observatory  at  Tokio.  It  gives 
the  total  num(>er  of  recorded  earthquakes  which  occttrre<l  in  the 
respective  months  during  the  ten  years  ending  December  lO, 
1884  :— 

January 

February  ... 

March  

April  

.May   

June   

The  lL>t  would,  of  course,  need  lo  be  in  full  detail  for  each  month 
of  each  year,  in  order  tluu  any  safe  deduction  might  be  made 
from  it  ;  but  the  general  notion  that  thr re  are  more  earthquakes  in 
winter  than  in  summer  receives  some  su;>port  from  this  table.  The 
average  jw  month  for  the  ten  years  if  45  ;  that  for  the  six  winter 
months  (October-March)  is  56  ;  and  for  the  six  summer  months 
J5,  or  about  40  per  cent.  less.  An  important  element  of  dis- 
turbance in  the  figures  would  he  the  great  improvement  in  scis- 
Rinliigical  irrslrumenis  since  1874,  and  the  consequent  rcgistra- 
lion  of  movements  which  wonld  previously  have  passed 
unnoticed. 

There  have  been  a  number  of  earthquake  >hocks  during  the 
past  week.  .Another  severe  shock,  actnmpanicd  by  wli.nt  is 
described  as  a  tremendous  report,  occurred  at  Alhama,  on 
Jnraary  27.  By  the  fall  of  a  house  one  person  was  killed  and 
two  others  were  injured.  On  the  a7th  and  2.Sth  fresh  shixks 
occurred  in  the  hot  spring  district  of  Southern  Siyria  ;  also  at 
(bur  o'clock  on  the  morning  of  the  27th  a  severe  and  prolonged 
shock  was  felt  at  Valparaiso.  On  the  31st  a  shock  occurred  at 
Algiers,  destroying  eight  Arab  hou*es.  The  shock  wa<  also 
felt  at  Setif. 

\Am..  James  Jack&on,  ot  the  Pahs  Geographical  Society,  has 
{mH  a  new  and  much  extended  list  uf  various  speeds  in  metres 
per  asoood.    It  begins  with  the  Mer  de  Glace  at  0*0000099 
par  utond.  and  conclndcs  with  the  current  from  a  l^yden  jar  in 
•  copper  wire  of  0  0017  m.  at  443,500,000  m.  })er  second. 

Wb  aie  glad  to  see  that  the  Utaltk  Jeumai,  the  first  number, 
trf  which  we  noticed,  is  still  continuing  to  do  good 
coonectiaa  with  saaitaiy  science.     We  has-e  before 
twcnly^rst  number,  wbkfa  cooUins  several  useful  arttcl 
ea— cod  the  y^mmal  lo  the  notice  of  those  interest 
Mfafect.    It  is  published  by  Ileywood.  of  Manchester. 

The  ycurindiU  Saiml-PHmbQurg  states  that  the  first 
■chooi  for  Muanlmaas  has  been  opened  at  I'ashkcnd. 

bdonged  to  the  families  of  native  notables,  nui 


bered  iorty-one  at  the  commencement, 
schools  of  the  same  kind  elsewhere. 


It  is  propossd  to  opeo 


When  M.  Rarral  died  he  had  written  the  larger  part  of  a 
"  Diciionnaire  d'.\griculture."  The  first  number,  which  con- 
tains 350  pages  large  8vo,  two  columns,  closely  printed,  has  jiua 
been  published  by  Hachettc  and  Co.  About  twelve  similar 
parts  will  follow  in  the  course  of  fo'.ir  or  fi»'e  years. 

The  additions  to  the  Zoological  .Society's  GaHens  during  the 
past  week  include  a  Malbrouck  Monkey  (Crr.o/s/iirw  ty*^ 
surui  <J  )  from  West  Africa,  presented  by  Mrs.  East ;  a  S«mbar 
Deer  {Cerz'us  arisMelis  £  )  from  Madras,  presented  hjr  tlM 
Officers  1st  Battalion  Essex  Regiment  ;  a  Long-carol  Owl  iMiif 
otuj),  a  Tawny  Owl  (Sjrrmium  aJiuo),  Uriti!>h,  presented  by  Mr. 
Geo.  E.  Crisp  ;  a  Malayan  Tapir  (  Tafirm  tm/uns  i  )  trjin 
Malacca,  a  White  .Stork  (Cieonia  all<<t),  Eurofican,  two  Magpies 
(Pica  rustifa),  British,  deposited  ;  two  Calandra  I.aiks  ( .V/vm*- 
eorypha  calandra),  European,  purchased  ;  five  Striped  Snake:s 
(  TropiJjmlus  sirtalii),  born  in  the  Ganlcns. 


OUR  ASTROSOMICAL  COLUMS 

The  Occult ATios  of  .Aldebahan  ox  Febkuary  2s. — It 
the  occultation  of  Aldebaran  on  the  22nd  of  the  present  month, 
the  immersion  lakes  place  while  the  sun  i«  aba\-e  the  hnrir-xt  ta 
this  country,  ami  the  emersion  soon  after  sunset.  The  follow- 
ing time^  and  an^lc^  are  fuunilej  upon  the  data  uf  the  ..VWaAi^' 
Almanac,  the  angles  bciti^;  reckoned  a«  in  that  woik  ;  the  Liiaet 
are  Green '<  ich  mean  timci  at  the  rcsj>cclivc  observatories  :  — 


Greenwich... 
Oxfonl 
Cambridge 
Dublin 
Liver|x>ol  ... 
Gla!l^uw  ... 
Edinburgh... 

Variahi.f.  Stars.— Pr.  Gould  notifies  the  detection  of  three 
new  variable  '<:ars  at  Cordoba,  which  he  calls  res|>crtiTely  K  luips. 
K  Piscis  .Ausirini,  and  K  I'hrrnicis.  In  his  communicarioa  \n 
the  Ailrifni^miichc  N>uhtuhttn  he  refers  to  his  recently  publi  Se-i 
zone*  for  their  positions,  which,  brought  up  to  the  bcginotBg  U 
the  present  year,  will  be  :  — 


Angle 

Immersion 

Emeroon 

N  |iuinl 

h.  m. 

K.  m- 

e 

5  166 

..     36  .. 

S  49-6 

3*4 

5  >3-3 

..     40  .. 

S  49  7 

.UI 

5  149 

41  .. 

5  52  ft 

.^59 

5  «« 

..  52 

s  y-o 

12Q 

5    7  3 

49 

5  53  3 

•  3>» 

5  37 

..    60  .. 

5  57  9 

..  3X> 

S  S3 

•■    59  .. 

5  59  3 

321 

R  Lupi   

R  i'iscis  .-Vustrini 
R  I'hicoicis 


R.A. 
h.   m  a, 
15  46  I 

22  It  2S 

23  SO  29 


-35  $7  * 

-30  107 

-  so  a$-6 


By  ArgcUnder's  formula  of  sines  the  last  masimua  of 
should  have  occurred  on  Januar}'  28,  but  the  maxima  andi 
of  the  1.1st  four  or  five  years  appear  to  has-c  taken  place  f 
a  fortnight  and  three  weeks  c.trlicr  than  the  dates  am^ncd  bf 
the  formula.    Perhaps  some  render  of  Natitre  may  he  able 
fix  the  time  of  the  recent  maximnin  from  bis  own  1 

Woi.r'S  CoMEf.— TllC  f  .llnwir. 

of  short  j>eriod  is  deduced  frjm 
depends  upoa  aooMl  Dtaces  1  v 
ofaacrved 


which 
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TRMPBt.s  Comet,  1867  II. — Reference  has  been  already 
marie  in  thu  column  to  the  impossibility  of  m.ikini;  nny  reliable 
pre'iiction  of  the  track  of  this  comet  at  its  approaching  return, 
without  a  coIcuUition  of  the  perturliatioius  since  it  was  last  ob- 
served in  1S79,  owing  to  itt  having  passed  pretty  near  to  the 
planet  Jupiter  in  1881.  It  appears  from  a  communication  to  the 
Astron-miiukt  Nathri(htfm\\\ix  M.  Kaoul  Gautier,  of  Geneva,  is 
engaged  upon  a  determination  of  the  effect  of  the  planet's 
iittraction,  and  hopes  to  furni»h  observers  with  an  cphcincris 
which  may  crtahle  (hem  to  find  the  comet  without  <iifliculty. 
M.  Ciaulicr  states  that  up  to  the  time  of  minimuu)  distance  of  the 
two  IkxUcs  (0-55)  in  Octol>cr  1881,  a  retardntion  of  thirty  days 
in  the  epoch  of  next  |)erihclion  passage  had  iK^cn  causetl  by  the 
planet's  action,  and  it  is  not  to  l>e  expected  that  the  comet  can 
arrive  at  (vcrihelion  before  the  end  of  June  or  beginning  of  July, 
though  wtthoni  perturbation  it  would  have  been  due  at  the 
beginning  of  May. 

ASTRONOMICAL  PHENOMENA  FOR  THE 
/»  EEK  1 885,  FEliHUA A'  >'  8  14 

(For  the  reckoning  of  time  the  civil  day,  commencing  at 
Greenwich  mean  midnight,  counting  the  hours  on  tn  24,  is  here 
employed. ) 

Al  Crtttrwuh  en  Fthrtiary  8 

Sun  rise*,  7h.  29m.  ;  southx,  I2h.  14m.  25 -e*. ;  sets,  I7h.  om.  ; 
dccl.  on  meridian,  14'  50'  S.  :  Sidereal  Time  at  Sunset, 
2h.  16m. 

Moon  (2  days  post  Last  Quarter)  rises,  ah.  20m.  ;  souths, 
6h.  S9m.  ;  sets,  iih,  34ro.  ;  decl.  on  meridian.  16'  44'  S. 


Mercury 

Vcnu* 

M.irs 

Jupiter 

Saturn 


Rile* 

h.  nu 

6  39 

6  38 

7  36 
18  I* 
II  46 


SouUu 
h.  tn. 
10  45 
10  48 
12  t8 

I  6 
>9  49 


Scu 
h.  in 
14  52 

14  5« 

17  o 

8  II 

3  51* 


Uccl.  on  Meridian 

...  21  26  S. 

..  30  49  S. 

..  15  39  S. 

..  II  48  N. 

..  21  33  N. 


•  jiHlicalct  lhal  the  ri«ms  \x  that  of  the  pRcediaB,  and  the  wtting  thai  of 

ln«  followinK  nominal  day. 


Phenomena  of  Jupiter  s  Satellites 


Feb. 

9 


10 


It 

II 

12 

12 

»3 
»3 


h.  Ri. 

4  27  I.  cel.  disap, 

6  59  occ.  reap. 

19  53  III.  occ.  reap. 

I  56  I.  ir.  ing. 

4  t6  I,  ir.  cgr. 

22  55  I.  eel.  disap. 

1  25  I.  occ.  reap. 

2  45  II.  cel.  diMp. 

K 


Feb. 
II 


12 
«3 

•4 


h.  m. 

6  5 

20  22 
22  41 
19  SI 

21  26 
o  21 


II.  occ.  reap. 
I.  tr.  ing. 
I.  tr.  egr. 
I.  occ.  reap. 
II.  tr.  ing. 
II.  tr.  egr, 
S  54  III.  tr.  ing. 
9  12    II.  occ.  rcjp. 


Mars  in  conjunction  with  the  Sun. 
Mercury  in  conjunction  with  and  o"  44'  south 
of  Venus. 

Mercury  at  greatest  distance  from  the  Sun. 
Venus  in  conjunction  with  and  5*  9'  louth 

of  the  Moon. 
Mcfcur)'  in  conjunction  with  and  5*  58'  south 
of  the  M(M>n. 

AoC/.— In  the  two  preceding  weeks  the  word  Ufl  in  the  head- 
ing of  the  last  column  of  the  "  Occultations  "  should  have  been 
rt^ht.  The  angles  arc  understood  to  apply,  as  usual,  to  the 
inverted  image. 


12 

O 

9 
10 

II 


T'M  r, 


GEOGRAPHICAL  NOTES 

iNsmn  which  was  originally  appointed  to  invcsti- 
litv  of  a  maritime  canal  across  the  isihiiiiis  of 
n  (ti     r  he  Malay  Peninsula,  has  continued  its 
I'  iwn   region.     It  is  comuosetl  of  M. 

'    Taul  Macey,  Mr.  Davidson, 
•it'-  incse  coinmi>siuncr.  Their 

and  sumiMi  r 
lit  the  isthmus 
ijij,  iJic  .Sitniuil  Islamis, 
frchipclugocs  in  the 
insula  tn  the 
vered  the 


existence  of  a  State,  Sam-.Sam,  composed  of  mcstiros,  or  half- 
caste  Malays  and  Siamrsc,  the  former  haunt  of  pirates  and 
semi- independent  of  Siam.    By  wide  and  deep  channels  which 
enter  far  into  the  country,  the  party  were  conducted  to  a  large 
inlanil  se.T,  (.tiled  Talc-Sab,  which  they  were  the  first  Europeans 
to  visit.    This  w.ts  found  to  be  almut  6  metres  in  depth,  and 
45  miles  long  by  12  wide,  of  a  curious  conliguratinn,  with  small 
islands  covered  with  the  nests  of  sparrows.     The  water  is 
fresh  during  the  north-east  monsoon,  out  brackish  during  the 
soulh-wc-t  ;  it  separates  the  peninsula  properly  so-called  from 
the  island  of  Tantalam  (or  Ko  Vai  in  Siamese)  by  a  number  of 
arrt'yo.'!,  which  stretch  from  .Singora  in  the  south  to  I.aeon  in  the 
north.  The  p.irty  landed  at  Taloimg  on  the  west  side,  at  7"  40'  N. 
latitude,  where  a  Sam-Sam  r.ijah  supplied  them  with  elephants 
to  cross  the  peninsula.    They  crossed  a  large  plain  under  rice 
cultivation  to  the  borders  of  Klong  Taluung,  then  reached  the 
chain  of  Louanfj  Mountains,  which  forms  the  end  of  the  penin- 
sula, and  then  <lesccndcd  the  Tsang  River,  which  flows  into  the 
Kay  of  Heng,\l.    Three  visits  in  all  were  roaxlc  to  these  regions 
during  the  year,  and  the  States  of  Tsang,  Taloung,  Lacon, 
Singora,  and  Stouil  were  thoroughly  explored.    The  engineers 
have  already  made  their  geological  re|>orts  of  the  whole  regions, 
and  certain  specimens  which  have  been  analysed  at  the  School 
of  Mines  in  I'aris  shows  that  deposits  of  aunferous  (juartz,  tin, 
and  iron  cvist  in  this  terra  ifuo\^nita.   Numerous  ethnographical 
observations  were  also  made  on  the  Sam-Sam,  their  government, 
and  habits  of  piracy. 

Mr.  .'\.  R.  Cui.Qt.'lloHN  has  publishctl  a  notice  in  the  Eastern 
journals  with  regard  to  his  projected  cxplorati.m  of  the  Shan 
States.  Ills  colleague,  Mr.  Ilolt  ilallett,  after  consulting  with 
him  concerning  the  further  exploration  and  survey  of  Siam  ami 
the  Shan  country,  has  left  China  for  Bangkok,  in  order  there  to 
hold  an  interview  with  the  King  of  Siam  on  the  subject.  1  le 
will  thc>:cc  procee<l  to  Rangoon  and  Calcutta,  to  rcfM>rt  to,  and 
consult  with,  the  Chief  Commissioner  of  Uritisli  Uurnuli  and 
I..ord  DnftVrin.  From  Calcutta  Mr.  Hallctt  will  proceed  to 
London  to  submit  his  reports  to  the  Royal  Geogra|)liical  Society 
and  the  Chamlwrs  of  Commerce  which  have  supported  the 
exploration  survey.  Any  exploration  on  the  southe.-n  frontier 
of  China,  such  as  was  intended  to  lie  included,  is  for  the  present 
out  of  the  question,  owing  to  the  unsettled  condition  of  the 
frontier  regions.  The  continuation  of  the  explorations  in  Siam 
and  the  .Shan  country  depends  on  the  result  of  Mr.  Ilallelt's 
visit  10  Si.im  and  India.  .A  preliminary  report  ha-,  been  drawn 
up  by  Messrs.  CoKiuhoun  and  ll.illett,  dealing  with  the  tirst 
year's  operations,  which  will  be  published  on  .Mr.  Ilalletl's 
arrival  in  England. 

At  the  meeting  of  the  Geographical  Society  of  Paris  on  the 
23rd  ult.,  M.  Mascart  president,  M.  Thouar,  known  for  his 
journey  in  search  of  the  remains  of  the  Crev.wx  expedition, 
announcc<t  that  he  is  about  to  start  on  his  fourth  jonrney  in 
South  America.  His  project  is  to  ascend  the  Paraguay,  and 
study  the  delta  of  the  Piicom.iyo,  where  Crcvaux  pcrishccl,  .•utd 
then  to  investigate  the  possibilities  of  a  trade  route  l>etwecn 
Bolivia  and  the  l'aragu.ny.  M.  Thouar  will  then  carry  out  the  mis- 
sion with  which  he  is  ch.irgcd  by  the  Bolivian  Governnvent — vi/.  in 
company  with  some  engineers  and  naturalists,  to  study  the  whole 
of  Bolivia  from  scientitic,  industrial,  and  commercial  points  of 
view. — M.  Cabrcs  described  soineepi  odes  of  a  j  lumcy  which  he 
recently  made  to  Bokhara  ;  and  M.  Rey  presented  to  the  Society 
a  new  map  of  the  north  of  Syria,  designed  by  M.  Thaillicr. 

U.NDtR  the  title  of  "  U^j'  Estate  in  Silicria  fra  Ostiacchi, 
Saiuoicdi,  Siricni,  Tatari,  Kirghisi  c  Bask  in  "  (I'lorence,  1SS5), 
Signor  Stephen  Sommicr  describes  a  voyage  which  he  made 
down  the  Obi  from  its  contluence  with  the  Irtish  to  its  mouth  in 
iliu  Arctic  Ocean.  He  made  during  the  journey  interesting 
observations  on  the  course  of  the  river,  and  on  the  temperature 
of  ilie  water.  Towanls  the  cml  of  July  the  mean  teiiiiM.-rature 
w.i-i  18'  above  zero,  even  at  the  mouth  of  the  river,  and  in 
.August  it  was  still  +  10'.  These  have  much  im^xjrtancc  for  the 
i]iu-stion  of  the  navigability  of  the  Kara  Sea.  Under  the  influ 
ciice  of  these  masses  of  warm  water,  the  coast  ice  should  melt, 
and  consequently  the  icebergs  which  have  in  recent  years  blocked 
the  straits  giving  access  to  the  Kara  Sea  cannot  Ik:  of  great 
exti-nt.  The  most  important  port  of  the  volume,  however,  is 
th.ii  devoted  to  the  anthropology  and  ethnography  of  the  Ostiaks 
aii<l  Samoyedcs.  On  the  course  of  the  Obi  arc  groups  of  hahita- 
tiuiLs  where  travellers  are  supplied  with  rowers,  and  each  time 
Signor  Sommier  changed  hiii  men — about  a  hundred  limes  in 
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•11 — he  nu'le  anthrr>pr>|n(rical  ol>*crTalioir»,  an<l  collected  ethno- 
^ratihical  ohjetit.  'Hietc  are  now  in  the  Kthnographical  Muicum 
in  r  I'trence,  an<l  illuvlraliont  of  a  conti<lerable  number  of  ihem 
arc  foun<l  in  hi*  work.  Be<»idtt  thcK  tribes,  the  IkjoW  alv)  deaU 
with  the  i(Mhkin  an<l  KirghUe<,_whoni  the  author  visiteti  in 
rriuming  to  Europe. 

The  latt  /iullttin  (No.  6)  of  the  Geotpiiphical  Society  of 
itrlKium  contain*  a  )>apcr  b)'  M.  Otcar  koyer  dcscridini;  hU 
journey  on  the  Congo  ;  nolet  on  a  journey  in  Texa*,  by  Mr. 
Lancaster:  also  ".Some  words  on  Atlantis,"  by  M.  dc  Bloek, 
who  rcKarrli  this  fabulous  region  as  merely  one  of  tht>v:  invented 
by  the  ancients  for  the  purpose  of  working  out  in  imagination 
their  social  and  political  theories.  Finally,  a  study  on  the  fir^ 
narrative  of  Columbu'«,  and  the  old  printed  e<]ition*  of  it,  with  a 
fac  simile  of  the  fint  "  Epistola  C.  Coloni,"  printed  at  Antwerp 
in  1493. 

THE  INSTITUTION  OF  MECHANICAL 
ENGINEERS 

n^llI.S  Institution  hel<l  its  annual  general  meeting  in  I^>ndon 
*•  last  week.  The  list  of  papers  to  be  read  we  have  alreadv 
({ivcn,  though  M)me  of  them  were  not  rca'l  ;  the  only  one  cali- 
mg  for  special  notice  at  our  hamls  is  that  of  Sir  Frederick  Abel 
on  a  "  Final  Ke|iort  bearing  upon  the  (^ucntion  of  the  Condition 
in  which  Carlton  eiiists  in  Steel."  The  following  are  the  con- 
clusions which  Sir  Frederick  Inlscs  on  the  prc<>cnl  and  on  the 
two  prece<ling  re|x>rts  : — 

"  1*he  result*  of  the  cxprriinenial  work  described  appear  to 
warrant  the  following  conclusinns  in  regard  to  characteristics, 
recognisable  by  chemical  examination,  which  are  exhibited  by 
different  (Kirtion*  of  one  .iii<l  the  same  sample  of  steel  presenting 
marked  physical  ilifl'cronces  cunM-qucnt  u|>on  their  cxixisurc  to 
I  he  hardenmg,  annealing,  or  tempering  processes. 

(1)  In  annealed  »tecl  the  carlion  exists  entirely,  or  nearly  so, 
in  the  form  of  a  carbide  of  iron,  i  f  uniform  com|KMition  (Fc,C 
or  a  multiple  thereof),  uniformly  diffused  through  the  mass  of 
metallic  iron. 

The  cold-rollcil  samples  uf  steel  examined  were  closely 
similar  in  this  rcs|>ect  to  the  annealed  steel,  doubtless  because  of 
their  having  l>een  nnneale<l  t>etwcen  the  rollings. 

"(J)  Inliardencd  stcrl  the  sudden  lowering  of  the  temperature 
fn>m  a  high  leil  heat  apjicars  to  have  the  efToct  of  preventing  or 
arresting  the  scjmration  of  the  carbon,  as  a  definite  carbide, 
from  the  mass  of  the  iion  in  which  it  exists  in  combination  ;  its 
condition  in  the  melal  lieing,  at  any  rate  mainly,  the  same  as 
when  the  steel  is  in  a  fuscil  slate.  The  presence  of  a  small  .ind 
variable  pn>|>urtion  uf  Fe,C  in  hardened  steel  is  probably  ilue 
to  the  unavoidable  and  variable  extent  of  imperf^tion,  or  want 
of  suddcnneso,  of  the  hanlening  o|>enition  ;  so  that,  in  some 
slight  and  variable  degree,  t'ne  change  due  to  annealing  takes 
place  prior  to  the  (i\ing  uf  ihecarlion  by  the  hardening  process. 

"(4)  In  lcm|)ercd  stevi  the  ctmdilion  cf  the  carlMin  is  iiiter- 
mciliale  l<etween  that  of  harilenc<i  and  of  annealcti  steel.  The 
maintenance  of  hardened  steel  in  a  modeiatcly  heated  state 
causes  a  gradual  sepaialinn  (within  the  mass)  of  the  carbide 
molecules,  the  extent  >A  which  i*  regulated  by  the  degree  of 
heating,  vi  that  the  melal  gi.idually  approaches  in  character  to 
the  anneaJcii  cn  liiion  :  bitt,  even  in  the  l>est  result  ubLlinei) 
wub  blue  tempcre^l  surl,  thai  appi>>.-ich,  lus  iiidicatc<l  by  the 
j^t-^portKio  of  «4-|>aratc>l  1.  jrbitle,  is  not  more  than  aUiut  half-way 
'.osrard*  the  c>iHltti.«n  of  aniicalcil  suel. 

••  S»  The  cart>ide  >ep.nratcd  by  cheuiicxl  treatment  from  blue- 
sad  iaraw-:e::ipcretl  •tcel  li.is  the  same  cunipusition  as  thai 
■y.f.UKti  U  -a  annralol  •tccl. 

"  It  does  a  <  ap|<ar  th.tt  this  ini)uir>'  can  he  further  exten<lo<t 
•iA  the  prvMpect  of  ot>4amtng  in)  .iililiti..n  il  r»i:s — cbK■|•I.U!^^; 
tke  oaauioa  0/  the  CJr?>in  in  steel  eshiliiiin^  various  physinil 
illiifliiiMii  i — the  s'aiue  of  whith  would  In-ar  any  pro|Miitii>M  to 
tbe  very  Uborioa*  nature  '-f  the  neC'-ssary  rxiK-rimcriial  work, 
wbcA  M>  to  be  cooiluaeii  with  small  ipiantities  of  material  on 
•omBt  6(  the  DecciMty  of  carT)-ing  out  the  annealing,  hardeii- 
ns,  ad  temperm^  pruc«»e*  with  very  thin  pieces  of  sleet. 

"I  bdievv  it  wiH  \k  admitted  that,  although  the  daia  ot.iame  l 
tiasv  not  led  to  :hc  iliscoscry  of  a  ready  chemical  mrth.-l  of 
diBsinaHiatmg  *^»r:ween  dificrent  de-,;rres  of  tcni|>cr  in  steel  \a 
"  of  rvj-T.-T:i'i'->r:  which  Pr  f.  Hughe*"*  intercsling  results 
•In  •  -cesvaryl.  '.hey  have  at  any  rate  con- 

-f  our  kno«ilc>ige  of  " 


THE  INFLUENCE  OF  DIRECT  SUNLIGHT  ON 
VEGETATION 

'T'lIK  influerce  of  direct  sunlight  00  relation  ts  generally 
known,  but  surely  deserves  to  be  a  sah)ect  of  special  study. 
In  the  following  paper  we  shall  only  endeavour  to  .Jetcribc  some 
facts  with  relation  to  this  influence.  In  the  <ir«  place,  the  effrct 
of  the  sun's  rays  in  the  tropical  re^orw  ivill  be  traced,  asd  tha- 
w.\rds  in  the  temperate  and  arctic  zones.  The  coostaat 
temperature  within  the  tropics  is  the  cause  of  the  pUnts  bna( 
le*s  <lependent  on  the  direct  solar  heat  than  is  the  case  in  'he 
greater  part  of  the  temperate  and  cold  xones,  but,  nolwilstind- 
ing  this,  there  are  plants  even  in  the  tropical  regions  rciqnin*^ 
for  a  luxuriant  growth  the  direct  ray*  of  the  sun. 

Of  the  tropical  monocotyledonous  plants,  the  palms  are  douh<- 
less  the  most  important,  ami  of  these  the  date-|«lra  of  the 
Sahara  Desert  {Pk<rnix  dacly'.ifera,  I..)  fomishei  daily  food  to 
the  inliabitants  of  this  part  of  Africa. 

It  is  known  that  the  subterranean  wells  are  the  only  cause  of 
vegetation  in  this  desert.  \\T>en  a  well  is  discovered,  in  a  shurt 
time  an  oasis  arises,  ami  the  date-palm  appears. 

Considering  that  the  first  condition  for  the  growth  of  palms  Is 
a  humid  soil  wherein  the  mots  may  vegetate,  there  seems  to  be 
at  first  something  strtngc  in  the  fact  of  the  iJreat  Desert  pro- 
ducing species  of  this  family  ;  but  the  .Arabs  say  that  this  "Ouces 
of  the  Oasis  "  puts  her  feet  in  water  and  her  head  in  the  nrr  of 
heaven  ;  an<l  this  is  the  cause  of  the  rapid  growth  of  the 
plant  (dreisbacli,  "  Pie  Vegetation  der  F.rde,"  Theil  li.  p.  87)  ; 
the  water  ascends  by  the  roots  into  the  tissue  of  the  tree,  and 
communicates  its  temper.iture  to  ihe  inner  parts,  so  that  the 
influence  of  the  sun's  heat  is  tempered  ;  the  evajv^niion  of  the 

f>lant  also  causes  a  lower  temperature  ;  thus  it  withstar>ds  a  dif- 
erence  of  98*  (from  126*  to  38*),  as  occurs  in  the  I)c«efl 
(Martins,  "  I^  Sahara,"  Revne  lifs  dfux  Mmda,  1864,  vol.  In. 
p.  613). 

Though,  as  we  have  said  above,  these  plants  require,  in  the 
first  place,  water  for  their  roots,  the  fact  of  the  stems  gro«  ing  in 
their  wild  state  at  a  considerable  distance  the  one  frrmt  the  c»ther, 
and  never  funning  dense  forests,  proves  that  they  require  also 
the  light. 

But  the  date  palm  is  indigenous  to  the  (Jrcat  Desert  ;  mwhere 
else  does  this  plant  s'egetate  so  rapidly.  When  cultivatol 
with  success,  it  is  also  in  a  desert-climate.  a<,  for  instance, 
in  that  of  Murcia  in  Spain  (the  date  forest  of  FIche),  the  high- 
lands of  .'Afghanistan,  &c.  'ITie  cause  of  its  culture  l>eing  with- 
out fruits  in  the  Mediterranean  is  the  dry  summer,  there  being 
no  fubtcrmnean  wells,  as  is  the  case  in  the  Sahara. 

The  Migar-canc  {Sacthixrum  officinarum,  L.)  is  also  a  plaat 
requiring  the  direct  solar  light  ;  moist  climates  are  dtsaasran- 
t.-igeous  to  its  cultis*ation.  'Ilius  the  climate  of  China,  with  r» 
heavy  rains  in  May  and  June  ( Dove,  "  Klimaiolo^tischc  Keitra^je." 
vol.  I.  p.  ioi\,  but  less  precipitation  in  autumn,  when  the  fmitk 
ripen,  is  suited  for  the  culture  of  this  plant.  It  is  known  thai 
the  quantity  of  sugar  iie|>ends  on  the  quantity  uf  suashine. 

Turning  to  the  warm  temperate  tone  we  see  the  speoea  <i 
(Urns  cultis'ated  in  the  sunny  climate  of  .Southern  Italy,  «»d 
even  by  cultivation  pro<lucc  the  delicious  fruila  generally  Vnow-a, 
l)ecause  they  are  in  summer  uncler  the  almost  constant  indue  ce 
of  the  sun's  rays  in  ojwn  localities.  In  the  Malayan  I'cniiiscU. 
the  supjH>scd  native  country  of  these  plants,  they  .■slso  grow  la 
oiKn  spaces  and  not  in  the  jungles,  re<{airing  a  m  list  tod,  ^ati 
also  the  solar  light,  lo  ri|ien  their  fniits  ;  this  exptan-s  why 
finest  and  largest  orangc^  are  tilMaincd  when  the  trees  ajc  IraiUri 
against  walls,  as  is  the  case  in  some  parts  of  Southern  Fe^Laivl 

The  vine  {I'itit  fini'fr.i,  L.)  i*  also  a  plant  requiring  heat  la 
the  al^er  summer  to  ripen  its  fruits  ;  the  climate  of  Sa«tltct« 
Fiance  .ni  l  llalv  is  thrtcl'ore  well  ailaptcd  for  its  cutttrsliiiik 
In  the  I  >ntini.Tiial  climate  of  liokhara  in  Tutkolan 
with  it>  hot  suinnu-r- (in  the  sandy  desert  on  the 
the  s,.i|  was  foun  t  to  have  a  tem|>cnUare  • 
'•  Keise  durch  die  Kirgiscnstcpt<e  n«ch  tThha 
cull  ivatetfJMlttMM^Mdl  a  it 
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climate  with  sudden  dianges  rif  tcntiierAture,  as,  for  instance,  in 
ihc  Unitc<l  St3t(.-s,  docs  not  suit  this  plant.  On  the  bank*  of  the 
Ohio  Rirer  the  fruits  are  rotten,  or  fall  ilown,  before  they  arc 
ripe,  notwithstanding  that  the  nuan  temperature  of  all  the  montti:! 
at  Cincinnati  is  hit;1ier  than  at  Pcsth  in  Austria  ;  but  the  Ameri- 
can «pecie«  are  cultivated  with  success. 

In  Califurnia,  with  its  equal  temperature,  the  vine  is  culti- 
vated, ihouj^h  the  niMii  tcm|>erature  at  San  Francisco  is  much 
lower  than  in  Europe  in  the  same  latitude  ;  but  the  dry  Cali- 
fumian  summer  is  not  to  be  found  throughout  the  United  States, 
where  heavy  rains  occur  at  this  season. 

Everywhere,  in  the  warm  a>  well  as  in  the  temperate  regions, 
corn  is  cultivated  with  success  where  there  is  in  summer  direct 
kunli^ht  enough  to  ripen  its  grains  :  on  the  highlands  of  Af- 
ehamsian,  in  China,  on  the  plains  of  .Southern  Russia,  on  the 
highlands  of  Mexico,  \c.  —for  these  plants  re<juire  also  the 
direct  solar  warmth. 

On  highlands  the  influence  of  insolation  is  very  m'lch  in- 
creased. At  Leh,  in  Tibet,  altitude  about  I2.000  feet,  the 
thermometer  rose  in  July,  in  the  sun,  to  144°,  and  in  mid-winter 
to  84"*,  though  the  mean  summer  temperature  is  only  61°,  and 
that  of  the  winter  16*.'  Uarlcy  is  sown  about  May  18  and  har- 
vested on  Scptcmlier  12;  Imt  in  the  valley  of  Pituk  (attitude 
about  11,000  feci)  bark-y  wa^  sown  and  harveslcil  in  tuo 
months. 

Hut,  in  the  Arst  place,  the  solar  warmth  of  the  a/ltr  summer  is 
necessary  to  ripen  the  fruits  of  the  most  important  plants  ;  for 
the  vine  a  September  temperature  of  at  least  59*  i»  thought  to 
be  necessary  (Gieisbach,  "Die  V'<^eta;ion  dcr  Krdc,"  theil  i. 
p.  lib).  Now,  if  we  compare  the  mcanii 'if  this  month  of  certain 
places  in  Southern  England  (Cireenwich  57',  Penzance  57', 
Chiswick  57%  Isle  of  Wight  58')  with  others  on  the  Continent 
(Liege  61',  Mannheim  62'},  we  see  it  is  clear  that  the  cloudy 
sky  and  ram,  and  not  the  mtan  temperature,  are  the  causes  of 
the  vine  being  cultivated  without  success  in  England. 

The  limit  of  com  cultivation  asccnd^  on  the  Continent  gene- 
rally ftuther  to  the  north  than  on  the  Nhorcs — Fort  Norman 
(N.W.  Territories  of  Canada)  65",  Ia'<ui-.k  62'. 

The  fact  of  its  reaching  70*  N.  lal.  in  Norway  (.Mten),  an<l 
the  impossibilitv  of  agriculture  in  Greenland,  even  under  60',  and 
in  Iceland  (Keikiavik),  notwithstanding  the  mean  summer  tem- 
perature of  Allen  and  Keikiavik  bcin;;  about  c<iual,-  can  only  be 
explained  by  the  continual  clear  sky  in  summer  at  .\lten, 
and  by  the  powerful  insolation  here,  which  is  not  the  case  in 
Iceland.  'I  he  continu.il  wet  climate  .ind  absence  of  sunlight 
make  the  grains  rut  on  the  st-ilks  1>cfore  they  arc  n^e 
(Martins,  "  Kssai  sur  la  Vegetation  ilc  I'Archipcl  dcs  Fcrof," 
pp.  388,  392).  The  period  of  svgci.ilion  at  Alten  is  the  same  xs 
that  in  .Sitieria  (Jakutsk),  though  the  mean  summer  temperature 
is  9*  lower. 

Hut  a  climate  such  as  that  of  Northern  Norway,  where  the 
shores  arc  free  of  ice  even  in  mid-winter,  caused  by  the  north- 
east branch  of  the  Gulf  Stream,  is  nowhere  to  be  found  on  the 
globe  under  such  a  high  latitude.  On  the  north-east  shores  of 
Asia  corn  cannot  be  cultivated  even  under  50*  N.  lat.  The  same 
latitude  is  its  limit  on  the  eastern  shores  of  America  ;  on  the 
western  it  reaches  about  57'.  On  the  north-cast  shores  of  .'Xsia 
the  cause  is  the  ice  in  the  >ea  of  Odiotsk,  the  wind  in  summer 
Iteing  mo^tly  south-east  or  south,*  thus  coming  from  the  sea  or 
along  the  shores,  and  causing  much  lower  summer  temperatures 
than  in  the  interior,*  and  cloudy  sky.  On  the  north  east  shores 
of  North  America  the  corn  limit  reaches  50"  N.  lat.,  the  cause 
being  here  the  ice  in  Hudson  Bay  and  along  the  shores  of 
Labrador  and  Newfoundland.''  Out  again,  it  is  not  alone  the 
low  mean  tcmpctaturc  which  causes  the  com  limit  to  descend  so 
far  southerly,  but  want  of  sunlight.* 

'  FroM  k  obwrved  in  Scplembcr,  and  Ust>  (ill  Ihc  eotl  uf  M.t)  .  See 
Mootcroft,  "Tiav«Uin  tiie  Hijn>lA)-An  Proviuns." 

'  SumcMt  icmpenuura  ml  Alua  <]',  tA  RctUavik  54*.  Sn  Dova,  "  Tcm- 
IKniiuruMD." 

^  Onaocnuoi  of  tb* hanMMliicsumiiMT miaiaramovrr  ihc  Aiuitc  continent. 
*  Tcaptmiuv  ofOdwlak,  Ul  m*  11':  June  46',  July  jj",  Aujtuii  5c. ; 
■bar  47'.   Toapinaiu*  of  NtoolijcCiK .  Ul  sj"  H  :  June  54'.  July  ('i  , 
Itt*,  Scpteniti« $0*.    SMSchmck,  '*  ReUeirn  Amur  Londc,"  Int.  iv. 

.  S       F    ■  •  .  Ut.  57' :  Juuc  49'.  july  37'. 

Kurt,  (Jnlano.  Ul.  51   \<>  . 
>«c  Kfforl  of  the  Mclek>i\> 

of  the  Amur  :  Jaoc  5B,  July  ^t, 
I  MtAr'  W.  IV.  p.  476.  Per- 
JutM  66,  July  63,  .\ui;u>i 
,  August  aix   Sm  Kt/.H  of 


In  the  vicinity  of  the  arctic  zone  the  influence  of  insolation  is, 
in  the  first  place,  observed  on  the  Continent.  .\t  Turochansk, 
lat.  65°  5s',  gourds  arc  cultivated,  though  of  a  small  size  (Mid- 
dcndorff,  "  Sibirischc  Reisc,"  band  iv.  theil  i.  p.  701).  The  mean 
temi>eraturc  in  1881  was  :  Of  June  48',  of  July  59',  and  of 
August  55",  the  two  last  months  being  aliout  equal  in  tern- 
l^erature  to  the  means  of  Valentia  in  Ireland,  Int.  Si' 55' (July 
59^  .August  59^)  ;  but  at  Turuchansk  there  were,  in  June,  7 
days  with  the  temperature,  at  I  p.m.,  ranging  between  68*  and 
73  ;  in  July,  15  days  ranging  lictween  68*  and  82'  ;  and  in 
Augtist,  16  days  ranging  between  62'  and  75*.  Number  of 
days  completely  clouded  :  June  6  ;  July  9  ;  .\ugust  3.  Snow 
did  occur  till  June  15,  and  was  observed  again  on  August 
29  (AHHalen  Jer  PAysikalischtu  Central  Oisenat>ninms,  St. 
I'etersburg).  In  Norway  the  cultivation  of  gourds  (CiuMrbita 
/•</<»,  I^)  reaches  59"  55'. 

In  North  .\merica,  at  Cumberland  House,  Lit.  53*  57',  a 
sugar  harvest  is  collected  from  Ne/^nJj  fraxinijolium,  Nutt. 
(^Actr  HtgunUo,  I,.),  by  means  of  cuttings  in  the  trees,  but  the  flow 
of  the  sap  is  greatly  influenced  by  the  action  of  the  sun's  rays, 
and  is  greatest  after  a  smart  night's  frost  (Richardson, 
"  Search  Expedition  through  Ruperts  Land,"  vol.  U.  p.  236). 

In  summer,  the  influence  of  the  direct  sunlight  causes  the 
tropical  mid-dav  temperature  so  common  in  the  interior  of  both 
continents  in  the  tempterate  tone  ;  hut  in  .\merica  the  days' 
difTereuces  are  much  greater  than  in  Asia  ; '  cs-cn  near  the  eastern 
shores  (Montreal,  (Quebec,  &c. )  daily  differences  of  are  of 
common  occurrence  in  midsummer. 

The  Asiatic  continent,  reaching  to  the  .\rctic  Sea,  without  in< 
tcrruption  presents  to  the  sun's  rays  a  much  greater  surface 
than  is  the  case  with  America,  where  the  melting  ice  in 
Hudson's  Hay  and  the  Arctic  Archipelago  con.>umcs  the  greatest 
part  of  the  solar  warmth,  being  at  the  same  time  the  cause  of 
the  sudden  low  tcm|>eratures  occurring  when  the  wind  turns  to 
the  north  or  north-west. 

Notwithstanding  this,  the  European  vegetables  and  corn  are 
cultivated  with  success  in  the  United  States  and  the  interior  of 
Canada,  but  some  of  them  cannot  stand  the  sudden  changes  of 
temperature,  as,  for  instance,  the  vine,  and  also  the  orange-tree 
(C'ur/ti  aiinm/iiim,  L.,  et  varr.) ;  the  general  cultivation  of  the 
latter  docs  not  reach  beyond  30"  N.  lat.  (Florida). 

Nowhere  else  U  the  influence  of  insolation  more  distinctly 
observed  than  in  the  arctic  regions.  It  is  known  that  in  high 
latitudes  the  heat  of  the  sun's  rays  in  summer  is  oRen  very 
great.  Richardson  remarks  that  (licing  under  about  60'  N.  lat. 
near  the  Slave  River)  he  had  never  felt  the  heat  within  the 
tropics  so  opprcysive  sis  he  experienced  it  on  some  occasioiu 
in  these  arctic  regious  (Richardson,  ".Search  Expedition," 
vol.  i.  p.  1441,  though  the  sun's  rays  arc  here  always  horizontal 
instead  of  vertical,  a*  L>  the  case  in  the  tropical  countries.  The 
enormous  multitude  of  mos(|uitoes  suddei\ly  appearing  in  spring 
when  the  ice  is  thawing,  and  in  places  where  tncrc  ii  water  for 
their  larvx  (swamps,  pools,  &c.),  is  also  ni«ch  greater  than  in 
Iiulia. 

The  observations  on  the  following  page  may  give  some  idea  of 
the  difference  between  the  tem|>erature  in  the  shade  and  iliat  in 
the  sun's  rays. 

At  Fort  Franklin,  Great  Bear  Lake,  North  America,  lat. 
65°  12',  the  mean  temperature  in  the  last  part  of  March  or  the 
beginning  of  .-\pril  is  about  0°  F.  ;  the  efTcct  of  the  sun's  rays  on 
the  blackened  bulb  of  a  thermometer,  however,  is  sufficient  to 
•  raise  the  mercury  to  90'  (Richardson,  "Search  Expedition," 
vol.  ii.  p.  254). 

Comjwing  these  obscnatioiis  with  those  within  the  tropics 
we  see  that  the  difference  Lctween  the  maximum  temperature  in 
the  sun  in  these  regions  and  the  northern  is  relatively  small. 
Maximum  temperature  in  the  sun,  1882 :  Calcutta,  162' ; 
Homlay,  151';  Colombo  (Ceylon),  157';  Barbados,  156^  But 
in  dry  climates  the  difference  is  greater  :  McUjourne,  169° ; 
Adelaide.  180'.  The  rncin  humidity  at  .\delaide  was  only 
58  per  cent.  ;  highest  temperature  in  shale  U2*. 

Even  in  the  North  American  Arctic  Archipelago,  in  Smith 
Sound,  lat.  78'  30',  where  the  mean  summer  temperature  is  only 
33'  (June  30',  July  38',  August  31^'),  Kane  s  observations 
with  the  black  bulb  thermometer  gave  the  following  results  : — 

'  GrcAIMl  difference  at  Winoipeic,  Ut.  49"  5»'.  Julv  niajiiiii_uin 
98'.  inininiiim  45":  difference  53".  At  PopUr  HeiKhu,  ManitolM,  lat.  50"  5', 
maximum  on  May  jo.  S6',  ntinimiim  27"  ;  llius  difference  59°  At  Bl«|[owc»-.hl- 
•clierisk,  Siberin,  l«i.  50'  15',  on  .May  jj.  1881,  maximuni  j^,  Dunimum.43  ; 
diffrtence  31".  At  Akinolmsk,  Ul.  51"  li',  on  May  15,  miuumum  68',  mini- 
rautn  yt" ;  diflerence  1 8 ' 
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From  May  16  till  Scptemt>cr  4  llie  temperature  in  the  sun's  rays 
was  constantly  above  the  freezing- |H)int  (with  exception  of  May 
32,  *hen  this  was  not  the  case)  ;  on  June  15  it  rcachtd  48^,  on 
the  26lh  54",  on  July  5,  yC,  and  on  August  11,  66". 


Oburs-ations  at  Pawhw  si,  Rusi  in,  Lat.  59*  43' ' 


Date,  iBSt 

Feb.  8 
18 
21 

•t  24 
25 
28 

March  14 
«6 
22 

May  25 
June  8 
29 

July  2 
Aug.  to 
Sept.  8 
iS 

Oct.  10 
Nov.  4 


Temp,  in 
ilude 
o 
2 
21 
12 
12 
18 

9 
20 

27 
20 
68 
82 


Temp,  in  nifference 
the  ^un  i  niy» 


64 
66 
62 
52 
3» 


70 
88 
88 
91 
97 
9« 
106 
III 
109 
12S 
140 
'33 

«3' 
124 
124 
107 
86 


(A 
67 
76 
79 
79 
82 
86 
84 
89 
60 

S8 

60 

5S 
67 
58 
62 

55 
54 


Humidity 
•/. 
75 
74 
82 

76 
7> 
73 
73 
66 

65 
39 
40 

33 
30 
72 

57 
66 

63 
78 


It  is  clear  th.it  the  influence  of  the  sun's  rays  increases  with 
higher  latiiodc,  becnuse  the  sun  in  summer  rests  above  the 
horiron. 

"!  Now  we  come  to  the  msin  point,  viz.  the  effect  of  the  ilirect 
sol.ir  heat  on  vegetation  in  the  northern  n-^ions. 

In  Novaya  Zeinlya  the  vegetation  (consisting  chiefly  of  hcrlici- 
oeous  pl.-ints)  is,  in  pl.ices  expose<l  to  the  sun's  r.iys  (at  the  foot  of 
mountains),  like  an  arctic  flnwcr-ganlcn,  the  surface  of  the  soil 
not  being  covere<l  with  grass  as  is  the  case  in  the  temperate 
regions.  The  flowers  are  here  of  a  n\«ch  greater  size  than  the 
leaves.  In  ihi*  i»lanil,  ami  even  in  Spitrl>ergrn,  the  <inow  <)is- 
apj>cars  in  summer  by  the  action  of  the  sun  from  hills  exposed 
to  Its  li^ht  ;  but  on  Hen  Nevis  in  Scotlatul.  bring  a  diflTercnce 
in  latitude  of  more  than  20'',  the  snow  rests  sometimes  the  whole 
year. 

In  the  Tundra  of  Siberia,  on  the  declivities  of  hilU  sheltere<l 
from  the  winds  and  exposed  vertically  to  the  sun's  ray*,  the 
same  herbaceous  veget.ition,  with  its  large,  splendi<l-colourcd 
flowers,  isolHerved  (MidilendorflT,  "  Sibirische  Reise,"  Ixl.  iv.  th. 
.'•  P-  733^.  but  this  is  not  the  case  in  plains  where  the  sunlight  in 
its  horirontal  <lirertii>n  cannot  have  so  much  influence  on  the 
vegetation  of  the  frozen  grntind  ;  ther-.-forc  these  plains  are  in 
general  really  deserts  only  coverc<l  with  moss. 

Insolation  is  also  the  ca»*e  of  the  rich  vegetation  in  some  parts 
of  the  nionnl.nins  in  the  fmiprmte  zone  (.M|>s,  Ac). 

Even  in  the  most  nnrthrm  rr-^inns  there  can  be  a  rich  vegeta- 
tion where  the  planis  in  slulli  ri'<l  loc.ilitics  arc  e\p'>sed  to  the 
nn.  Tarry  ("  Atlrnipt  to  rt  r-th  the  Norlh  Tole  ')  found  the 
•curvy  gras-,  (r ivh.'f.irnH  on  Walden  Ivland  under  80°  30'  N.  lat. 
in  such  a  luxuriant  gi(>w;h  bs  lie  had  nt-vcr  sci-n  it  Ixrforc. 

Middemlorfl" observed,  under  74"  30'  N.  lat.,  on  the  Ixirders  of 
Lake  Taimyr  in  Sil»eria,  on  August  2,  a  temiKrature  of  52*  in 
the  shade  ;  but  a  hclio'.hermometer  under  glass  p1acc<l  in  the 
sun's  rays  stoi>l  at  104";  an  nncovcrc<l  one  marked,  in  the  sun, 
70*.  The  pitch  on  his  boat  w.is  not  only  melted  by  this  tc-n-- 
perature,  but  rtowc<I  ( Vfiddendorff,  ".Sih  Reise,  "  p.  657). 

But,  as  is  the  case  also  in  lower  latitudes,  the  greatest  differ- 
encc  between  the  temi>emtiire  in  the  shade  and  in  the  sun  occurs 
in  early  spring.  In  June,  MiihlendnrflT  w,>s  travelling  in  the 
Sianowoi  .Mountains,  and  saw  a  rhodtxlenilron  in  full  flower  ; 
when  he  was  alwut  to  gather  some  flowers  of  this  plant 
he  found  not  only  the  roots,  but  even  the  stem,  frozen  h.ird 
in  the  soil.  The  tem|>eraturc  of  the  air  w.vs  l)etwecn  54' 
«»d  43*,  but  at  night  it  w.-u  some  ilcgrees  below  freezing- 
point. 

The  assertion  of  some  hotnnists  that  the  contents  of  the  cells, 
as  soon  as  they  arc  frozen,  make  the  latter  burst,  thus  causing 
the  death  of  the  plants,  has  I»een  alre.nly  refuted  by  N.igcli  ; 
but  the  important  oWrv.itions  of  Mi  lden  l<>rtr  h.ive  showed 
clearly  that  the  severest  fronts  of  the  .Vsiuic  cold  |k>Ic,  by 
which  the  innermost  parts  of  the  trees  are  frozen  as  hard  as 

^Amm^fm  dtt  fkjuiht/iuitm  Crntrmi  Oftrtnltrimmj,  Su  Pctentmtx. 


iron,  have  little  influence  on  the  tissue  when  the  cold  )<ciiiiies 
graJutit/y  more  intense;  oxA'j 'ivhtn  the  Um/tralurt  sinki  tmJ- 
drnly  hilmo  lh(  /rftun^-/\'>int  cf  Ike  mercury  the  wood 
with  a  thun<lcring  n  )isc.  These  crevices  have  a  disailvantigeoos 
influence  on  the  veget.ition  of  the  tree  in  summer,  because  in 
the'C  places  the  pl.mt  often  begins  to  nit. 

The  trees  rest  in  a  frozen  si.itc  till,  in  spring,  the  sun's  ny» 
reach  the  upper  parts,  and  here  vegetation  is  rat-scd,  thi.oj;h  ttw 
roots  and  l<(wer  parts  of  the  stem  arc  still  in  a  frozen  state. 

Hut  the  most  inlcre-tiiig  discover)'  on  this  subject  ui>  made 
by  MiddendortT  under  6<)"  30'  N.  lat.,  r.n  April  14,  near  tt>e 
village  of  l>udino  ;  notwithstan<ling  th^.'  clear  sky  and  inccsunl 
brilliant  light  of  the  sun,  the  temperature  at  miil  day  rangeii  f'"m 
-4"  to  -  13",  yet  lieforc  and  after  this  time  from  -  24'  lo  -  Jj'. 
While  going  over  the  glittering  snow  he  was  suddenly  *inp)<>l 
by  the  sight  of  a  willow-t.itkin  peeping  about  an  inch  out  ol  it. 
The  calkin  « as  wholly  developed,  yet  the  branch  on  which  it 
wasoliscrvcd  was,  one  >'\  two  inches  down,  soliilly  fruzen  ;  thh 
was  also  the  case  with  the  other  parts  of  the  pbnr  hidden  mder 
the  snow  (Middcrulorft,  p.  653).  Thus  this  little  part  of  a 
branch  was  called  to  life,  for  souic  hours  only,  by  the  direct  sotai 
rays,  in  wh  cli  it  wa.s  thawed. 

In  the  beginning  of  August,  under  lat.  74*  yi,  Middcndorfl 
found  the  soil  exjwsed  to  the  sun's  rays  heate<t  to  S6\  though 
the  temperature  aliout  four  inches  below  the  surface  wa«  <in!y 
39*,  and  at  the  ilepth  of  .-iLuul  one  foot  the  ground  was  co  istaruly 
frozen  (MiddcndorflT,  p.  Mi). 

It  is  clear  lh.it  plants  in  the  high  northern  regiofv*.  when 
they  vegetate,  receive  more  warmth  by  insoliTion  than  l»  often 
supposed  -I*  by  the  direct  solar  light  itself,  an<l  2'  by  h^alfl 
surface  of  the  ground.  llie  snow  an<l  ice  being  mcllnl  by  the 
sun,  the  neccssa  y  w:;ter  anil  humid  .aimosnherc  never  ixi".  :  evn 
this  is  the  c;iusc  of  the  luxuriant  growth  of  gr.is*  on  vime  pUces 
of  the  Tundra.  The  flowing  water  gra<lua1ly  ommnnicies  *» 
warmth  to  the  soil,  and  prevents  also  the  nightly  ratiistion. 

All  this  is  proof  enoU(;li  that,  when  the  mi-au  remprrataie  ia 
shade  is  known,  this  is  not  at  all  sulVicient  fi)r  a  knowl^lj^c  <i 
the  rc.il  tem]»craturc  by  which  the  vctiCtAtion  of  several  plantt  ti 
rai  cd.  Wh.it  might  have  been  the  temperature  in  theiis4«c<rf 
the  little  branch  and  also  in  th.ii  of  the  willow-catktn,  ol  «ti(h 
we  have  spuken  ?  and  tlii-  when  the  teinj>eraturc  in  t)ie  ihiitc 
was  sii  m.\iiy  degrees  Ix-l  nv  froczjnj-point. 

In  the  tcmi^cMtc  rr;^;sns  vi-^i-iation  commences  in  s|iri^, 
when  the  diflTercnce  of  t^-mpcrature  l>ctween  night  an-l  .lay  «♦ 
gre.itest  ;  in  the  high  nmih  this  diflereoce  is  often  in'^igrulioJV, 
because  the  srm  rests  abuve  the  horizon  ;  but  the  temiK-rAtiif*  trf 
the  soil  being  nt  this  time  very  much  lower  than  that  'rf 
the  objects  cxjNtsed  to  the  sun's  rays,  even  this  great  dillerencr 
is  the  cause  of  the  very  ra;  id  vegetation  in  shcltercil  l"calitie» 
and  undei  the  nfluencc  of  the  solar  light.' 

In  conclusion  we  mu^t  remtrk  thai  the  facts  thus  briefly  •4K0- 
tioned  show  hnw  much  a  new  system  of  liio-mcinir.>i' 
obscrs'.ilions  is  wantctl  to  ascertain  the  real  quantity  of  wamttk 
and  suiiligiit  neci'sory  fr>r  the  growth  of  planis,  miny  of  wfatch 
arc  of  the  utmost  ini|>orlance  in  the  life  of  man. 

M.  BmrsMAN 


XhH'  ORGA.XIC  SPF.CTRA^ 

'T'iW.  alisoqnion-»pcctra  to  be  describcil  were  HciecMil  ^ 
means  of  the  micro«pectioscope,  and  mou  <d  tlMw.«BC 
«itdy  fully  vi-i'ilf  in  1!.  .  •■  ll>e  dis|>ersnm  of  (Kc  chmical  i 
<ropeistiiogie.it  f'lr  ih-  detection  of  s  mi,   •><  lh«  mj 
lund-.     \   binocular  microsco|»e  provulol  with  » 
acbroip.ntic  conden«rr,  10  nhiih  are  fitted  two  dimpkr«|iniR, 
spi.i.illy  in.iile  li>r  ll.is  kind  of  work.     !•<  '  t'Vr! 
ad.iptcd  .IS  to  enable  1"  'ih  fiehLs  to  Iw  1 
any  poMi  i  up  to  the  one-eighth  is  used.    1  Ut. 
used  as  .1  "  liiider,"  :i>id  .is  a  meun  ^^^ft^' 
piiriiitn  of  the  ob;eil  intu  the  centre  of  theWkl  • 
tnim  iii.iy  bo  obtained  in  the  spcttmin eyepieceo/' ll. 
tii'n*.    In  this  w.iy  the  various  jxirti  'ns  of  ■  very 
(issue  ot  oig.in  in.iy  Ih:  readily  diffcrcntialcd  fran  cs' 

'  tti  so  N.  'at  ,  iiti  tlir.  btakt  nf  t!i»  Amar  V 
«i<li  ri'uanl  (••  iIh  l'oiuckI  h  r  in  spnag  is  I'lc  vunr 
.V,ii/«».'>»>«  ;iihJ  i  ,t/am<tcvitti  plant*  »»fr  pt»iris< 
f  H.i  <  vrry  .lay  {-tt  luil»i(t  ittr  Kfmmtmiti  Jrt  Kt 
>»tit         ^4;.  1,17 

'  .\tiwu.ii.i  III  a  (Mmniiiniaitioa  ncMk  M  iIk  iti" 
mrriiii,;  1,11  Iv.cnilicr       i9C4(aad  |mM>dtni1  m 
K-  I»r  r  >   M  irMiinn 
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ibpir  »pcctn«  observed.  Mofeover,  by  the  u*e  of  the  iri»  dia- 
plira^ni,  which  ii  plxced  bcIoMr  the  substage  coDdcnier,  the 
marginaJ  pari  of  the  field  can  be  readily  cut  off.  Another  piece 
of  apiwratus  is  indiniencable,  namely,  the  (om{>rt$sitnum,  as  by 
its  aid  tbe  MCtioo  »  •qnceccd  out  tbia  enough  to  allow  the 
spectnm  to  be  obienvd. 

N9  rm^mt  wIMmritnfiimd  for  tbe  detectioa  of  the  tpectrm 
lo  be  docribcd,  to  that  tbe  robitaooet  present  canoot  be  wiered 
iAaagrmjr. 

Sfyakmimtttt. — Ph)-s)olagiMs  havcacceplc  I  Kubm  s  s  .1  . n.  ni 
tint  nrascle  owes  i(»  colour  to  hamagloUn^  but  although  the 
Bugorily  of  voluntary  mu&cle>  do  owe  iheir  ooltar  to  it.  it  i^ 
■oeomfianied  by  myolia-malin  in  must  CMeil,  and  «oniciin>es 
entirely  replaced  by  it,  while  in  other  ca«««  it  mttrcly  rtplnces 
mvohxrmatin.  The  4aargf  muscle  of  every  venebrate  animal 
which  I  have  examined  jidids  myoheinaiin,  which  gives  a  very 
beautifully  defined  spectraiD  totiulx  dbtioct  from  aof  decompn- 
aittun  product  of  htemoglobin,  t^,  melbsraiogiobui,  acid  or 
alkaline  hsctnatin,  or  hxmatop  irphyvin.  All  one  ha*  to  do  in 
Older  to  detect  tnyohaematia  n  lo  oit  off  a  bit  of  heart  muscle, 
pot  it  whik  fre*h  in  tbe  coinpre$$Ofi«tn,  press  it  down,  and 
observe  the  •aeetnun.  th  rmnait  wkMemr  ii  rf^uiro/.  The 
spectfitm  eonattta  of  thioe  baoda,  two  of  whkb  are  veij  aanow, 
and  persist  after  the  hmogloUD  haoda  have  fonc  wbcB  the 
tiiane  baa  bees  aqeeaiaJ  eitt  to  ^nat  thbiiiesa  in  tbe  eompitS' 
aorieJB,  The  hnnaa  have  been  miHed  by  other  ohscmn  sinplf 
becaose  when  the  onrhmnoKloblii  biuids  are  well  nuuhed  th^ 
oower  and  aie  oierKed  Into  the  myohMnatln  bands.  The  fint 
bead  of  nydunnatin  occait  jast  before  D,  the  aext  two  (of 

Eit  nanewneis)  are  placed  between  D  and  E,  and  two  other 
I  bands  mw  be  present  nearer  violet,  of  whidi  the  lint  ooven 
E  and  iv  and  the  other  i*  between  ^  and  F,  dose  to  latter  line. 
Their  wavelengths  are  :  iNt  luand  X6i3-59i5-5,  2nd  hand  A  569- 
563.  3«d  band  K  556-549  (heart  of  dr>g),  and  they  liavc  been 
flMnrared  m  all  caaea  with  the  same  result.  1  find  myohiematin 
in  the  heart  nia«clc«  and  sotne  volontary  muscles  of  lite  following 


*,'— MmlHMtiics  AoM  Alar 


amiiclH  of  fftfa  TCnh»^> 
heart  nfLimt*  vmrtfgtttil. 


OUUnnals  s— Mas,  dog,  cit,  rabbit,  yuinu-pig,  hedgehog, 
sheep,  ax,  pi^,  rat  ami  linic.  In  bild*. .  in  pigeon,  owl,  iluck, 
gjooM-,  iiirkcy,  and  f<»i»I.  In  reptiles  :  in  t;rccn  lizard,  coiniiicm 
riogctl  ^nakc,  and  frLvh  waler  torloi^u.  111  HalidL'hi.iiiA  :  in 
tOM,  fnig,  MdamarKlcr,  a\i<l<>(l,  .md  trce  fro);.  In  fishes:  in 
bcniag,  nackcrdlt  tench,  roach,  eel,  plane,  whiting,  sad  c>hI- 
fiih.*  Hat  It  is  also  found  in  Inrerti-hr.itis,  in  which  I  tirsi 
detected  it.  It  is  fonad  in  the  tnu5>clc  from  thorax  and  in  kg 
inesdnof  the  foUowins  insect  genera :— DytiKUs,  Hydrophdu^, 
Lacanni,  Ccimntbya,  Ctwpbilaa.  Stapbyltnm,  Cicotntpes,  Cira 
bos.  Coceioella,  M«sc»  (three  apecies),  Tipnla.  tinrties^  Blatia, 
V(>sp.i.  Apis,  Bombns,  I'lerii^  Ennomot,  &c.  It  also  ooeun  in 
the  cc|.>bali>^afacic  nusdes  of  *pidcr»,  in  the  heart  of  tbe  crab, 
ioliMer,  aotl  cnyfiih  (end  not  in  their  volimtaiv  rauscka)  %  in 
the  heart  ai«d  bnocal  nvidel  of  Arlon,  Umax,  Helix,  and  other 
pttlmoaate  tuoKuliS,  wMle  lo  other  niolhukt  it  nppeart  to  be 
fe|4accd  bv  hientceloUn  In  ibc  ph.-uyngcal  muscle,  as  Prof. 
Laikketter  has  found  oot 

Two  altemi^f  have  been  made  to  isolate  it.   In  the  6fM  it 
^'li  iiui  i>r  the  jjui.lIi.'  \iy  A-^'^c Av.if,  ui  pepiine  aolufJon,  and 
W>*  llighlly  ehjn^C'l  ill  tlii.  ]■!■  »l .  ^s  ,  :ii  the  ^connd  it  was  fjol 
"II       itkc  froMn  hwait  I'f  a  rabbit  bv  [his-ihl;  nil  ;he 

pla:>iij.i  ff  btfe  il  wa*  !U4Xi.-<l  with  lra<«»  of  iia:u»oj;iulj.»i,  but 

>u1r|  be  'I'lktLii  i..:  I     II)  it:  Iioikv  il  probably  occurs  in 

"^fltatm.^  hi'-  ii.'.;-.  ;>!».-nioi:loliil). 

■  — 'I  hi-i  11  ill.'  I.i-  :eo  givfti  by  iinj  '.o  :\  lii  - 
_ln»Mi(Vl>:a U' 1  n ■-  name  jiij;nirii:,  ^*li:ih  .m 

ItCtiiJUh  :  .iii.ii.  '.l  '  a^duU).  My<fh.irii 

ftMiJy  V-   ^^•>»;.      'I'htV  .IIU  (■j;iil  I  Hi 

ler/ii>,        lu  I  ii!i  I  ,      liAiI),  III 
illy  Olc.i'-;':  -.  !  a:        'ii|ja;e  J 


with  spectra  yielded  by  various  organs  and  tissues  of  Vertebrates, 
and  no  difference  is  found  l>etween  those  of  Vertebrates  and  In- 
vcrtebraici,.  Jji  order  to  see  these  ^>ectra  in  the  higher  animals 
the  blao<l-ve«sdt  ere  washed  outwtth  salt  solution  tborooghly, 
and  then  the  orgBiB  and  tiiraca  etamined  in  the  manner  de- 
scribed. It  is  not  poarifafe  to  go  failo  thb  subject  in  an  abstract, 
as  the  CkIs  are  too  munerou^  to  be  campre»ed  into  such  a  small 
space ;  it  will  suflice  to  say  that  thebistolucmatins  arc  r<?spiratofy 
pigments,  as  can  lie  proved  by  oxidiMng  and  rc  luLiing  tlictn  in 
the  solid  organs.  Their  bands  occupy  almost  the  ^ann;  place  xs 
those  of  oiyohsBmatiot  except  that  the  second  and  third  bands  of 
the  myohienatin  apectram  appear  cooipreBied  into  one  in  mMr 

MyohKmatin  itsdf  is  also  nndottbtedly  «  respirBteirf  nb* 
■tanoe. 

Spielrmm  of  the  Suf>ra-rfnal  Rodies. — In  the  snpra-rcnats  of 
man,  cat,  dog,  t^iiioea-pig,  labbiti  ox,  sheep,  pig,  and  rat,  tbe 
medulla  gives  the  spectrum  of  bxmochromogeii,  while  the  cortex 
shows  that  of  a  histohiematio.  Wherever  we  find  hteniocfaro- 
m<>gen  in  a  vertebrate  body  it  is  probably  excretory,  and  I  hive 
only  found  it  in  the  bile  aiM  in  tbe  liver.  Heaoc^  »sA  owing  to 
the  remarkable  darknea  iti  bas^  in  the  medulla  oftbe 
adrenals,  it  nrast  be  looked  vpoa  here  as  excretory ;  if  so,  tbe 
function  of  the  adrenals  must  be  (at  least  in  part)  to  meta* 
moipbose  effete  biemoglobin  or  hieaiatia  into  hsmocbioinogien  $ 
if  frooi  disease,  or  after  removal,  ea  mTiniRi's  experiments,  the 
effete  pigment  is  not  removed^^p^iBcatation of  skm  and  mucons 
memnane  may  take  plaee.  The  presence  of  tauRMholic  add  in 
the  nednlla  (Vnlpiaa),  the  resembUnce  in  the  structure  of  the 
adreoals  to  that  oftbe  liver,  and  the  large  lymi>hatics,  with  the 
mnell-kaowo  resdu  of  diaeaae  of  the  adrenals  in  Addison's 
disease,  all  go  to  ahow  that  an  active  metabolic  process  is  tatchtg 
place  in  tbem,  and  I  believe  I  en  jutified  in  coDclndhy  that 
I  hey  have  a  large  share  in  the  dowBmid  atetamerphaala  ofellete 
c  li  <uring  matter,  and  that  these  ohsefvatlens  will  help  to  throw 
»orae  light  on  Addison's  diseasb 
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s.  uME  intere>ting  p.articulars  of  the  geojjraphy.  climate,  Ac, 
'  '  of  the  island  of  South  Georgia  have  rr  --  :ii[y  Llc-ii  piiblished 
by  the  mfmlHT^  of  the  Cjcinian  Expedition  wiiitli  wjjourned  in 
iSMj  at  il'.u  i  '..111  I.  They  arc  of  the  more  interest  a.>i  no  scientific 
ex|ii-dition  haii  previously  visited  the  island,  of  which  but  little 
lberel''ire  is  known.  The  Expedition,  :m  i  inun.iii  l  of  I>r. 
Schwilcr,  took  up  their  cpiarlcrs  at  Molil.t;  ll.itrii,  u-  R  lyal 
Hay,  which  i«  from  four  and  a  half  to  five  ii;il vsu!  .1:1  I  Imm 
^ix  to  cit^ht  miles  lon^  ;  here  observations  vu  ru  iri.i  le  It  in  >rp- 
leinber  15,  1882,  until  Sejitembcr  3,  18S3,  s\l;<.ri  ili-j  l.\;i  iiriun 
le!i  iu  A  (ierman  gunboat.  The  S473  otm:nrations  made  duri) 
ibis  perio>l  on  tile  teni|>cmturc,  ail^presSUte,  moisi 
i\:c  ,  are  of  great  inipori;ince. 

The  inland  is  by  its  position  (54"  31'  S.  lat.  and  36'  5'  W. 
long.)  not  an  Antarctic  island  in  the  strict  sense  of  the  word, 
but  its  appearance  stamps  it  as  such — Royal  Bay  being  sur- 
roiir4dcd  by  mountains,  with  enormous  glaciers  from  900  lo  I200 
leet  in  height,  which  further  inland  rise  to  6000  or  ^ax  feet. 
This  circuinstance  may  give  some  idea  of  the  climate,  and  it  is 
therefore  not  surprising  to  learn  that  the  mean  temperature  of 
ibe  whole  period  of  obscr»'a;ion  was  only  35"  F.  ;  for  February, 
the  warmest  month,  42',  and  for  the  coldest  (June)  26^  6.  >*o 
single  month  w.is  ficc  iVom  fro^t,  aod  jo  [ler  cent,  of  the 
hours  of  obscnatian  showed  a  temperature  below  freezing-point, 
in  July  tbe  miiiimani- thermometer  rmistered  26* '2,  and  in 
Febnutiy  the  maximum  thermometer  the  range  of  tem- 

perature amounting  t»  31*.  Clear  d.^ys  occurred  in  the  winter 
only,  the  total  number  being  8  ;  whereas  the  total  of  cloudy 
day*  was  127  ;  the  latter  were  less  frequent  in  July  and  August. 
During  December  not  a  single  day  wxs  dear,  and  the  total 
number  of  hours  of  cloar  sky  was  only  269,  against  3302  which 
were  cloudy,  vi/.  38-9  pL-t  cent,  of  the  total.  Consequently 
there  wr.<  much  rain  and  snow,  particularly  in  November  aod 
DecemU  I  ,  which  had  only  one  dry  day  each.  Most  snow  fell 
in  March  and  least  in  May.  Even  the  warmest  month,  February, 
had  13  days  with  snow,  while  the  coldest,  June,  had  four  dayi 
with  rain.  It  hailed  on  19  days,  principally  in  December; 
there  were  75  dayii  of  foj^,  but  it  did  not  last  long.  As  regards 
winds  and  storms,  the  observations  of  tbe  Expedition  teem  to 
Indicate  that  the  neii^bonihood  of  Cape  Horn  is  not  quite  ao 
I  ii  generally  believed.  At  Sontb  Gce^  there  were 
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many  days  of  perfect  calm  ;  the  <tummer  was,  however,  more 
Mormy  than  the  winter.  The  winds  came  chiefly  from  the 
west — thfwc  from  a  due  westerly  direction  l)eing  most  common 
— and  also  from  west-south-west  or  north-west.  The  westerly 
nod  5-)uth-wesierly  winds  were  during  the  winter  the  warmest, 
which  \\  a<CTil>cd  to  the  circumstance  that  they  passed  over 
mountains  some  6000  feet  in  height,  which  rendered  them 
"  Kohn-like."  Tlic  Iwrometer  readings  were  never  attended  hy 
violent  storms  ;  these  occurred  without  exception  when  the  glass 
stood  at  "  fair."  There  was  no  aurora  australis,  nor  were  tlicre 
any  thunderstorms. 

tlxplorations  of  the  island  were  undertaken  on  several  occa- 
sions, and  many  of  the  peaks  in  the  neighbourhood  of  Royal 
Hay  were  climbed.  The  slate  rocks  were  very  difficult  of  ascent. 
The  enormous  gl.iciers  in  the  mountains  of  the  interior  prevented, 
unfortunately,  any  thorough  exploration  of  this  part.  The 
mountains  often  sloped  abruptly  int  >  the  sea,  and  the  highest 
points  were  about  ten  miles  from  the  station  and  covered  with 
eternal  snow.  The  roar  of  avalanches  was  continu.i1ly  hcarrl. 
The  fauna  was  very  poor.  That  such  a  dreary  climate  should 
Ixjast  of  a  very  extensive  fauna  or  flora  was  hardlv  to  be  expected  ; 
nevertheless,  the  mosses  were  very  fine.  Dr.  H.  Will,  the  botanist, 
collected  about  thirty  varieties.  I'hey  show  what  a  climate  where 
the  vm  is  nearly  always  alnent  can  produce  in  the  w.iy  uf  plants 
which  are  able  to  resist  rapid  changes  of  tem|)erature,  but  the 
fauna  is  one  which  may  at  once  W  said  to  belong  to  more  Ant- 
arctic regions  than  Terra  del  Fiiego,  the  Kergiielen  Islands,  and 
more  northerly  places.  It  is  a  repetition  of  the  same  types, 
with  originality  in  .details  alone. 
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CARTOGRAPHICAL  WORK  IN  RUSSIA 

'^Y.  learn  from  a  recent  issue  of  the  Iu  fstia  of  the  Russian 
Geographical  Society  that  the  following  geo<lctical  and 
cartographical  work  was  done  during  the  year  1S83  by  the  officers 
of  the  Russian  (leneral  Staff.  The  first-class  triangiilation  for 
connecting  the  line  of  Warsaw  nnd  tJroflno  with  that  of  the 
Vistula  was  continued  ;  the  secondary  notwork  of  triangulation 
was  extended  in  Lithuania  and  Poland  ;  and  the  heights  of  262 
places  were  determined  by  circful  levcllinjjs.  The  most  useful 
work  of  exact  Icvel'ings  on  the  Russian  railways,  undertaken 
several  years  since,  wa^  continued  in  West  and  Siuth-Wcst 
Russia,  leading  to  a  precise  measurement  of  the  <li(fcrcnces  of 
level  between  the  Baltic  and  the  Hlack  Seas,  and  the  final  results 
arc  now  being  ca1cnlate<l.  The  Russian  survey  was  continued 
on  the  scales  of  1400  and  1750  fret  to  an  inch,  in  Poland, 
Lithuania,  Bessarabia,  and  Finland  ;  and  a  most  welcome  fea- 
ture of  it  is  that  great  attention  was  given  to  the  measurements  of 
heights,  so  that  a  map  with  level-line*  only,  35  to  70  feet  apart 
from  one  another,  may  be  publishril.  In  the  Caucasus  very 
accurate  measurements  of  the  latitudes  and  longitudes  of  Tiflis, 
Baku,  and  Shemakl.i  were  made,  as  also  pcnilulum  observations 
in  Trans-Caucasia.  Of  trigonometrical  measurements,  the  tri- 
angulation of  the  Trans-Caspian  region  w.is  continued  as  far  as  the 
Persian  frontier,  and  that  of  Akhal-Tekkc,  was  also  calculated. 
.\n  interesting  feature  of  this  last  was  the  measurement  of  two 
geo<lctical  bases  on  strings — which  metho<l  gives,  as  is  known, 
very  satisfactory  results— together  with  a  much  greater  economy 
of  time  Detailed  surveys  were  continued  in  several  parts  of 
the  Caucasus,  those  at  .\$kabail,  and  between  Kyiil-Arval, 
Kami,  and  the  .Sumbar  River  (two  versts  to  an  inch)  being 
especially  worthy  of  notice. 

In  Turkestan,  at  the  Tashkenil  Observatory,  Col.  Pomeran- 
tsefl"  continued  his  observations  of  minor  planetswith  the  refr.ictor 
of  the  Oliser%'atory,  and  the  measurement  of  stars  by  means  of 
the  meridian -circle  ;  and  his  assistant,  Capt.  Zalessky,  regularly 
made  measurements  of  occultatioH'' of  -:.ni-  l  >  tin- Mi'.'iti.  I  li.- 
work  of  the  Obsers-atory  will  soon  be  published,  and  will  cuntain 
an  elaborate  pa|>cr  by  Dr.  Schwarij,  on  magneii-'m  in  Turkcsian. 
Several  most  vajuable  determinalii)ns  of  latitudes  and  longitude- 
were  ma<lc  by  M.  Putyala  in  the  P.imir  during  M.  IvanofTs 
expedition.  Among  many  survey>  which  were  made  this  year, 
that  of  the  northern  s|o|>e  of  the  Turkestan  ri<lgc  was  especially 
interesting,  no  less  than  twenty-three  unknown  glaciers  having 
lieen  discosxred  at  the  sources  of  the  Sokh,  and  mapped.  The 
Shemanovsky  glacier,  eight  miles  long,  and  that  of  Ak-terek. 
twenty-two  miles  long,  which  joins  the  well-known  Zarnf  '  iri 
glacier,  are  especially  worthy  of  notice.  A  sorvey  of  th' 
oasis  of  Karshi,  and  of  the  Bokhara  dominions  on  tne  r: 
of  the  Zarafsh.m,  is  also  very  interesting.    Tile  map  of 


on  the  scale  often  s*trsi>  isevcn  milc-i  to  an  inch,  »»  alr«»  ti  - 
print,  and  .several  sheets  arc  nearly  ready. 

In  the  Omsk  military  district  we  notice  several  delenmsat*  • 
of  latitudes  and  longitudes,  as  .lUo  the  surrey  of  ih#  K»',-. 
Steppe,  on  a  scale  of  tive  versts  to  an  inch.  In  F.»»iero 
the  chief  work  w.is  the  further  extension  of  the  triar>(^lao  - 
Trans- Baikalia — a  mo^t  nece>sary  work,  on  acoitint  of  > 
scarcity  of  determined  points  to  fix  the  surveys  in  that  rep  - 
and  many  local  surveys,  those  in  the  I'ssuri  region  an*!  — 
Pacific  co.ist  l)oing  especially  interesting.  The  utniiH* 
determined  points,  very  few  on  the  whole,  hare  receir*-; 
seven  addition>. 

The  Hydrographical  Department  ha*  pursued  lis  wcw»  • 
Baltic,  the  Black,  nnd  the  Caspian  Seas,  as  also  on  «oair  '-.^ 
in  the  interior  of  Russia  and  Finland  ;  the  most  intesc*^; 
them  being  several  detailed  maps  of  the  IjXc  of  Oo(<(v  - 
the  Lakes  Piiyiinne  and  Pielis,  in  Finland  :  the  triaoguUiM  « 
surveys  on  the  Caucasian  coast  of  the  Black  Sea  ;  «»•  • 
survey  of  the  Gulf  Mortvyi  Kultuk  uf  the  Caspian. 

Among  the  publications  of  the  f  General  Staff  wc  ntns  m 
thirty-ninth  volume  of  its  MoiK^hs,  which  c  >ntain«  ibr  lc&*  . 
papers  : — On  the  triangtilation  of  Bessarabia,  by  Col.  LrV-  - 
on  the  difference  between  the  longitudes  of  Tashkend  asd  Vr- 
by  Col.  Pomcr.mtsefl' ;  on  .istronomical  determin*ti*«»»  m 
in  Trans- Baikalia  (lifty-two  places),  by  Cspt.  Polanov»k«  .  s.  . 
.\ltay  region  and  in  West  .Silwria  (thirteen  plac«*).  «' 
Miroshnitchcnko  ;  in  the  Trans-Caspian  region  (with  a  r— 
by  Col.  Gladysheff;  and  in  North  West  Mongiilia,  hy  1_- 
RafailofT ;  on  levollings  on  Kussian  railways  :  on  the  d*t«rar 
tion  of  time  by  means  of  the  meridian-circle,  by  M.  Ola»ly>»"' 
on  the  Trans-Caspian  triangulation  (ninety-two  place«<.  \r\< c 
Pervas,  in  which  it  is  stated  that  .Askal«d  is  827  (m.  ■ 
Mount  Riza,  on  the  Persian  frontier,  9741  feet,  alHTvr  ikr  w 
les-el  ;  and  finally,  a  description  by  Col.  AlcxaiulrofT  of  the  r  . 
from  Kungrad  to  the  (iulf  of  Mortvyi  Kultuk,  the  tiistancr^ 
300  miles,  of  which  alx-iut  90  miles  are  without  waier. 

The  .\nnual  Report  of  the  Hydrographical  ncpartmcar  cf 
tains  seven  small  maj>s  showing  the  e>;act  result-*  of  the  ajw* 
made  on  the  Russian  coasts  up  to  18^2  ;  and  a  paifxr  H  V 
Goloviznin  gis-cs  at  the  same  time  a  sketch  of  ihe  rt  - 
graphical  work  done  by  the  Kussian  fleet  •^mce  its  firs*  f-na'  . 
in  1696. 


SCIEXTIFIC  SERIALS 

Ix  the  y<>utnal  of  H.'iany  for  J.inuary  Mr.    II  N. 
describes  and  figures  the  extremely  rare  yumrut  t.ttmn,  a  •st- 
entirely  lost  to  Britain  since  1795  or  1796,  when  it  was  p^'"^ 
by  <;.  Don  in  Clova,  till  1883,  when  it  was  rediscnvrred  l»  U 
'lowndrowin  Herefordshire.     Mr.  W.  H.  Berby  rrvonis aa->'^' 
interesting  addition  to  the  British  flora  in  a  new  Sfi^rfm^ 
which  he  names  i'.  iifglfttum,  nearly  allied  to  S.  ramK>mm,  « 
probably  a  sub-species  of  it,  found  in  ponds  in  several  jato  * 
Surrey. 

The  list  p.trt  of  the  Brl^i^jut  IfortUolt  that  ha<  reacM  a 
that  for  May  and  june  18S4,  contains  but  little  that  is  or<'Sk 
the  substantial  articles  lieing  taken  from  French,  0<rnMa.  >.- 
Mnglish  journals.  The  coloured  plates  of  new  or  little-kf»*« 
plants,  with  accompanying  descriptions,  arc  of  their  luak.'  « 
cellence,  and  there  are  many  short  paragraphs  of  mirrer  » 
horticidturivts. 
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Royal  Society,  j.in.i.iry  29.  —  "''  ; 
ties  of  Ice  and  on  the  .Motion  of  (i 
to  the  Lite  Can'in  Moseley's  Objects 

By  Coutts  Trotter,  M.A..  Fell>w  of  

bridge.    Coromunicate»l  by  Prof.  Sinkes,  Sec  K 

Canon  Moadey's  theory  of  glaci«r  iBOti>>' 
1855.  has  nerer  been  accepted  by  per'  • 
glacien.     In  1869,  however,  he  po' 
furmi^l^lleciion  to        '  rem 
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li  'Mi  '<i  l'>  jui  osenti.il  |>art  of  ibc  motloft  of  a 

;  I'O  |ir>j.!iii.f<l  lij"  ijiAvily  alone, 
li        [KKiiiL-'l  liui  at  tlic  luiic  lUat  m  Mos«rlcy'-.  ■         nv  iu-- 

■  III  tliL-  -.liu.ving  utrenj^th  of  ice  the  clement  of  time  ii»4  Xk-oa 
liM  fL;;i!  l-vl,  and  a  nunilwr  (if  cx|>eriment<i  Inve  l>een  »itice  puli' 
li'.ht'l.  i  birfly  on  lh»>  »>cr»dinif  of  pieces  of  ico  iirKler  the  irifl-.u'ncc 
.  >t  (ti-,  1.'  OH  11  vvt-i_;ii',  wiui.li  ^h.r.vtii  ti  ■iicln  .11,  y  ilir.  the  tlun- 
t  tnu>>u<>  actioa  lur  a  cuuiiMCiablc  time  ot'  «.i>iu)N(rativeIy  sinall 
fo^ce^  will  pfoJatc  eft'ecu  upon  ice  whicli  the  s;unc  force*  are 

jtiitc  iucapaMe  of  pnnJuan-;  in  n  slwirt  tioie.  I  be  lUUiue  WiJ 
conJu.'.ii-  .>i  ihi'  tiv.ii.iii  V.  I  I,-,  !\<>w,.-rer, fferydifleKDtfnMBtlww 
whicii  wc  nhH-i    all  ui  1  ^Utici, 

Under  tfuNi-  > ;lr>  iim^Mntcs  it  scenieU  JciirjMe  that  frc-.li 

■  lirecf  rtpeniurriN  uti  ilie  shearing  ^trcn;;!!!  of  ice  shoiihl  be 
tn.nlc  t.ii  Itr  :  -l  iitioni  diifering  as  hiil'j  niight  l>c  from  thoie 
mvlci  wtjuh  icf  Tctit-illy  "shears  in  the  tiitenur  of  a  f>lacier,  and 
11  00  urfi-.l  iiiinctli.il  ~'i>  li  c\i loi itLu-nts  might  b«  advanta^euu'tty 
made  ui  lie  of  the  artificial  grot loci  which  are  now  excavated 
ycu  ii'icr  vear  for  the  benefit  of  i'>  JUii^  m  --cverrd  of  the  more 
acce«i*it>le  Swis*  glaciers.  It  <ecmi-d  that  it  would  be  |v*ssiblc 
in  lhi>  way  to  carr)'  out  ctpcriment*  ujioti  glacier  ice  at  a  nearly 
iiiiiforiii  tcm)>eraturc  of  about  0°  C,  and  under  condiUoitt  ai 
nearly  resembling  Ihoie  of  the  interior  of  a  jjlacier  a*  we  can 
ht>|>e  to  attain  to  in  experimenis  on  iia-id  sixrcimen^  of  ice. 

I  acertrdin^ly  S|)ent  pari  of  the  lunj;  v.ic\;ion  of  1S83  at 
*  irindelwald,  and  made  a  series  of  experiments  in  the  grotto  on 
I  lie  right  bank  of  the  lower  glacier,  in  order  to  see  whether  I 
eould  obtain  direct  evidence  of  s.hearin^  under  the  inflQeocc  of 
forces  comparaMe  with  those  which  Cation  Mi>seley  admits  to 
be  capable  of  being  prixluced  by  the  action  of  gravity  in  a 
moving  glacier. 

The  ex|)«rinicnts  are  fully  de>trib<-d  iji  the  paper.  Bar^of  ice 
were  p^iiscd  ihrou^;h  holes  in  ilir.  i.-  ivtrallel  Mocks  of  w  M»d, 
ueariy  iu  coniaet  witli  one  .a.n  rit .  ? ,  1  two  outer  bl(>cks  w*re 
bttOg  to  a  fmme  ml  a  wcii^Iil  «  .i  a^|).  11  ii  I  from  lh<  middle 
wne.  Aftei  (be  whole  had  bua^  for  !>omc  day«,  the  apparatus 
wa»  likea  Xa  piece*  and  the  tlicar  nieasure^l.  In  a  final  cxpcri- 
:  m.  AuM  of  about  ^075  em.  waa  observed  after  the  acti  to  for 
alMMt  tcwelBCB  dayi  of  a  shearing  force  of  rather  more  than 
MOam.  per  square  centimetre. 

Tm  shearing  force  cmploycii  was  indeeit  rather  more  thin 
double  (hal  which,  according  to  CanoD  Moieley's  calculations, 
exerted  hy  j^raviiy  in  the  Mer  de  tXace,  near  the  Tacul  (Phil. 
Ai^g.  XXX vu.  p.  364) :  but  it  is  atxxt  i/25(h  of  his  IsmoDeM 
valve  of  the  ^bearing  strciit^tU  uf  ice,  and  the  amouat  of  shear  iii 
larger  than  u  iinpliol  in  .my  of  the  ordiivary  cases  of  glacier 
motion. 

I  think  then  that  there  is  little  doubt  that  under  conditions 
closely  resembling  those  of  the  interior  of  a  glacier,  aod  under 
the  iiWtteaoe  of  forces  coin|)arabl«  with  those  which  giaviiy  is 
capable  of  exerting  in  a  glacier,  hand  specimens  of  ice  shear  io 
the  umc  maaoer  as  a  truly  viscous  solid  would  do. 

Reason*  arc  given  for  supposing  that  the  range  of  temperature 
through  whidi  icc  is  !icnsihly  viKous  is  small ;  the  tempenture 
of  the  iatotior  of  a  glacier  is  discussed,  and  it  is  pomied  Ottt 
that  the  pontloo  of  the  "  Beipdirund  ^'  lo  faviliar  in  Alpine 
litcraluie  eoncaponds  to  a  pobt  where  there  b  «  dtaoge  in  the 
lempemttine  of  the  lower  pait  of  the  gbcic]r»  atl  Mew  the 
"  Bogschittnd  "  beiqg  soR  and  viscous,  aU  above  it  haid  fioiea 
4ad  immovable; 

'tlie  general  teaeU  of  the  foregoing  paper  seems  to  be  that  the 
fullef  eonsiclcintloa  of  thephyncal  psopeitiei  of  clader  ice  lead* 
lo  emealielly  the  tene  condnsiooa  as  those  to  wmch  Forbe>  wa* 
fed  forty  yceis  age  by  the  study  of  the  larger  phenomena  of 
leader  modoa— that  is.  that  the  motion  is  that  of  a  slightly 
^scous  maas  parthr  sliding  upon  its  l>e<l,  panlv  shearing  upon 
it»el(  under  the  laouence  of  gravity.  To  say  this  is,  however, 
by  no  ii»c.mi  to  deny  the  importance  of  r^elation  in  the 
ecoooiiiy  of  u  glacier.  To  regelation  mainly  wc  mast  attribute 
the  gradual  passage  of  »now  through  the  form  of  m<^/  jtk'.o 
the  hcjiliiig  of  CTcvnsse*,  and  the  possibility  of  comiwiaiudy 
rnpid  and  violent  change*  of  form  in  portions  of  a  glacier  in 
Aliich  uiiu»ually  powerful  fuiccs  may  be  supposed  to  be  at  work. 
Mosekr'i  argument,  however,  seems  u,  li.j  iIccimvc  agumsti  the 
lH;Iicf  thai  Ihc  ordinary  comoarativcly  uuJi>iurbc(i  dcicenl  of  a 
glacier  along  a  moderaielv  sloping  beil  take*  pLicc  by  fracture 
and  re};eUnon.  Mo«clcy  *  value  cf  the  slicaring  sfren^h  of  ico, 
wIjivIi  liecn  khown  I>>  be  enormously  loo  .;n  .it  .is  x  tni  n  - 
of  th«!  i«  istance  of  tec  to  slow  she.iring,  would  BpiH;ar  on 
the  other  hand  to  )>e  an  inferior  limit  to  the  resislaaot  10  the 
'bearing  fracture  wluch  must  precede  regelation. 


Royal  Society,  January  J'),  —  "  On  lii.;  MrdCtureand  Rhythm 
ot  the  llviift  ui  Flslics,  ■  it^i  eSjK-cial  ri.fi.Tf ikv  to  the  Heart  of 
the  Eel."  Uy  .1.  A.  McWillnm.  M  IX,  Di  >ii~'i;Uor  of  i'li>  ,i.> 
logy  in  U(liver!>ily  College,  LoihIuu.  (l-'iom  the  Physiological 
Laboratory,  University  College-)  Pvetented  by  E.  A.  Schifer, 
F.  K.S. 

The  eel  s  heart  presents  some  |>cculiarii  ICS  in  structure.  The 
auricle  and  ventricle  are  ■sep.trncd  hy  a  cinali*  au'icularis.  The 
ventral  u.ill  of  the  sin  i.  \lii  i  ii>  lo;^  Hot  end  in  the  proper 
auricular  tissue  but  passes  uit  io  tie  attAclicd  dtrevlly  lo  ihe  veo- 
triLlc.  The  superficial  part  of  the  ventricttlar  WtU  it  Mpplkd 
by  a  sjH;cial  system  of  bfood-vesseU. 

When  the  ventricle  is  l.n  uiiscd,  it  isfoau  i  tin;  x  .Uiwly  nilft 
nipted  c"itcri!         3  [i-.r -.ci  nn  l  !  has  a  much  more  powerfully 
stimulat.iii;  tHr<j  th.m  .1  [.i]>ii|;y  itUi'iTupted  omoXU^,  50  per 
second)  ij|  pjeci>«.Jy  llie  »ame  slieiigth. 

I  he  inhibitory  eftV-cts  of  stimulation  of  th  -  vagu«  nerve-trunk 
are  very  powerful  ;  the  acceleratins;  after-c)Tet-t>  arc  silight  and 
variable.  Vagus  stimulation  exer(>  no  uiwi  iiilucnce  on  the 
ventricle;  i(  profoundly  aflTccts  the  auricle  aa  i  sinus.  It  tem- 
porarily abolishes  the  excitability  of  the  auricul.n  ui  ;selc  inJ  o( 
the  muscular  tissue  entering  int>>  the  composition  of  the  ostial 
part  of  tlie  sinus. 

The  m.inner  in  which  the  iicart's  action  reomimences  after 
vagal  inhibition  is  peculiar;  the  interju^ul.u  ;n\it  of  the  sinus 
and  the  ventricle  beat  before  the  auricle  and  the  ostial  part  ol 
the  sinus  licgin. 

The  passage  of  a  weak  inlerrupte<l  current  through  any  pirl 
of  the  auricle  causes  that  part  to  stand  still  while  the  rest  of  ilic 
auricle  goes  on  beating.  Curara  obviates  the  occtrreace  of  tlm 
localised  inhibitioo. 

Physical  Society,  January  .-4  I'rof.  (iuthrie,  President, 
in  the  chair. — Messrs.  J.  Rose  Innci,  A.  Kon  ard,  and  A.  \f . 
Worthmgton  were  elected  menben  of  the  Society.— Some  lec- 
ture experiments  on  spectrum  analysis  were  shown  by  Mr.  £. 
Clemenstiaur.  I'he  chief  point  in  these  experiments  was  the 
production  of  a  brilliant  light  without  the  use  of  the  electric  arc. 
A  small  quantity  of  a  solution  of  the  salt  to  be  experimented  on 
i<  put  into  a  fl.isT.  in  which  hydrogen  is  being  evolved  by  the 
action  of  2inc  ':|"iii  dilute  .sulphuric  or  hydrochloric  acid  ;  the 
bottle  is  provided  with  three  necks,  one  being  fitted  with  an 
acid  lunnel,  otie  with  a  jet,  and  by  the  other  is  introduced  a 
ciirrcut  of  coal-gas,  or  better,  of  hydrogen,  by  which  the  sire  of 
the  flame  can  tic  increased  and  regulated.  The  jet,  which  il 
al)out  one-eighth  of  an  inch  diameter,  is  surrounded  by  a  liir^er 
lube,  by  which  oxygen  is  admitted  to  the  flame,  the  result  being 
a  brilliant  light  giving  the  spectrum  of  the  sttfaatanoe,  whkh  tt 
carried  over  mechanically  by  evolved  hydrogen.  The  apectnt  of 
sodium,  lithium,  and  slrootitun  were  shown  upon  the  Mfeeit* 
and  the  absorption  of  the  sodium  light  by  a  Bauen  Heme  coO' 
taining  soilium  was  clearly  seen. — An  instntmut  (O Ulnstraie the 
conditions  of  equilibrium  of  three  forces  actng  at  a  point ' — 


exhibited  bv  .Mr.  Walter  Baily.  This  instrument  consists  of  a 
dieular  disic  of  soft  wood  from  the  back  of  which  an  axle  pro 
jecta.  The  diak  is  provided  with  a  gradoated  circle,  and  ita 
ocatre  nitrked  by  the  btenection  of  two  &ne  lines  upon  a  small 
minor.  Thite  compotind  tbieadi*  each  eonsiittiig  of  two 
threads  oonnccted  by  a  short  pkoe  of  daatk^  ase  knotted  to* 
gcther,  the  five  end  of  each  bong  fotteoed  to  *  pin.  Two  of 
these  pina  are  stack  inle  the  diak  at  tncb  a  dbtance  from  the 
centre  that  the  knotted  endi  cannot  reach  the  centre  without 
stretching  each  thread,  and  the  remaining  pin  u  then  adjusted  «o 
that  this  cooditiott  is  fiiUUled.  There  are  now  three  fonea  in 
rquHibrinm  acting  at  the  knot.  The  angles  between  their  dife6> 
tions  an  obtauMd  from  the  itedlasi  of  the  gyadeated  dtde 
where  it  b  craaied  by  the  thread*.  To  determine  the  magnitude 
of  these  forces,  the  aula  of  the  disk  it  held  hoftiontaHy  nod 
turned  till  a  thread  is  vertical ;  the  pin  is  then  removed,  «  aeale- 
pan  attached  to  the  eod  of  the  thread,  and  wei^t  added  till 
the  knot  is  brought  back  to  the  centre.  This  is  repeated  with 
the  other  threads.  It  was  found  posuble  to  show  the  ptanor- 
tionality  of  the  fi>rccs  to  the  sines  of  the  opposite  angles  with  an 
error  not  exceeding  I  per  cent.— Mr.  C.  H.  Hintonread  a  paper 
on  the  "  Poiograph. "  As  the  1  esult  of  a  procc«*  of  metaphysical 
reasoning,  Mr.  Idinton  has  come  to  the  conclusion  that  relations 
holding  alKiut  "number"  should  be  extended  to  space.  .Starting 
t'rom  the  premiss  thiit  the  relation  of  a  number  to  a  number  is  a 
number,  ^.g.  the  "  relation  "  of  6  to  2  is  3.  the  author  proceetls 
lo  carry  tht's<:  iirini:i];lrs  into  the  considor.uii)n  of  s]'.ice, 
conr'i^aes  that,  when  properly  understood,  the  relation  ot  a 
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(-.  sonifi  "f  it,  wi'h  .1  licoari,  sliail'jt!,  {jri;;ht  band  between  it 
'id  the  ri:ii;.  which  w^i  io  sh.vlcd  a-  to  ^'ive  ihc  appiarancc  of 
woUm^;  ri>nn<l  the  equatorial  part  nf  the  planet. — On  the 
<alL'5  of  aftalJsc^  of  milk,  cream,  and  ljuiier  at  a  recent  ilAwy 
ii>w,  by  R.  J.  Moss.  F.C.S.  Cream  obtained  by  the  -leparator 
:is  fouDd  to  be  very  much  richer  in  *'«olids,  not  fat,  than 
••.•am  'jt.itAiiied  hy  the  oi.lmnry  )ir.iv>--s  of  liLf.tcr  | 

'.ide  by  <li(ici L-nt  (hiiry  iiiii'U  frujn  ihe  same  trca  u  and  under  • 
^nlit.il  coii<liti()u>.         f>uiiili>i  vary  chiefly  in  casein.    The  I 
nimuii)  qii.ininy  of  I  .i>vin  irmn  1  in  this  butter  was  0"ja  per  | 
111.,  the  roiximum  117  ]>it  tont,    It  wa*  observed  th.^t  the 
'?cimeos  tluu  received  the  higlic^i  awards  from  the  judges  were  . 
>«e  that  contAiaed  most  cft&ein. — A  new  form  of  amnOBiam  ' 
hjride  inhaler  was  exhibilifl  by  A,  M.  Vcrckcr. 
N'aliiial    SuloiKc    .Si->i n m. — ni,    l\,uhia   Aastata  (Gossc). 
'T-t  i.,  description  .iml  hjhiis,  t.y  I'rof.  A.  C.  Iladdon  and 
V.  Dixon.     .\  lioi-i iiilion  of  the  f'niii.  colo  ir,  aiv.l  mirkni^s, 
I  the  variations  1)1  the  concluil-i  '.f  spfciniL-ns  n-contly  foumi 
Dul'lin  H.<y,  jti<l  an  ^icluiui!  oi       h.tliii>  sii | .|iK  tiicnting  that 
iVov^f.  -  -<  .itiii'li.in,  ArchJiiUt,  or  prc-Cambrian  rocks,  with  a 
ili.iriMm  with  some  of  the  Irish  mctamorphic  rocks,  by  G. 
-  Ktuaiwo,  M.R.I.  A.— Notes  on  apatite  from  Huckingham, 
tawa  Co.,  Canada,  by        II.  l^nahan,  M.K.I. A. — A  set  of 
'^ucat  stones  from  Cumt>criAiKl,  now  in  the  Science  and  Art 
iiseum,   were  exiiibited  and  descrilied  by  U.  H.  Mullen, 
'tcimens  showint;  the  mode  of  occurrence  of  SderoHum  varinm, 
rkeley,  were  CKhibited  by  T.  Carroll. — The  communicaiiuti 
.  HakMH^  Amdnuit  November  17,  was  by  (W.  A.  C. 
iddon. 

Sydxsv 

Royal  Soetetjr  of  Miw  Smith  Wales,  December  3,  1884. 
H,  C.  RuwO.  Fteiidcni.  in  tbc  chBtr.— Sir  George 

.I4dl  Aiiy,  1CCB.»  F.R.S.,  &c..  md  Frof.  John  Tyndall, 
Clot  F.R,S.»  Ac,  were  ciwtcd  Hoboimt  Members  ;  three 
w  ORHmiy  MaibcBiwere  also  elected.— The  Society's  mc<lal 
.1  35/.  were  awarded  to  Mr.  W.  E.  Abbott,  of  Wyncen,  for 
.  es&ay  upon  "Water  Supply  in  the  Interior  of  Hew  Sooth 
Noae  of  tb*  pmn  vw»  "Origin  and  Mode  of  Oocur- 
tc«  of  Geld>hwriiig  Vewt  and  i>f  the  awMiated  Minerals,"  or 
On  the  InfuMMia  Modiar  to  Amtralia,"  were  conudered  of 
Ticient  merit  to  be  awarded  the  prize.  No  communication 
received  upon  "Infltience  of  the  .Australian  Climate  in  pro- 

tng  Modifications  of  I>t9ea»es." — The  following  paper;  were 
id  :~Note«on  Doryanthu«,  by  C.  Moore,  F.1,.S.,  illustrated 

specimens  of  a  new  species. — Notes  upon  a  new  self-reKister- 
'  anemometer,  by  H.  C.  Ruiscll,  B.A.,  F.R.A.S.— Waler- 
•ply  in  the  interior  of  New  South  Wales,  by  W.  E.  Abbott. 
Mr.  C.  S.  Wilkinson,  F.G.S.,  exhibjtci  soiiu'  c )(()criinciit'.  to 
tstratc  the  nature  of  comets  and  to  explain  tho  reason  for  lite 

ln'inR  iisiuilly  tmnci!  Iiom  the  sun. 
L'vcenibcr  17.  i.S.><4.  — II.  C.  Ruvscll,  H..-\.,  rrt-.idcnl,  in  the 
.»ir.   -.Mr.  Coldwcll  cxliidiii.l  .jujcimcn:,  ilUislr.iting  his  re- 
.irches  into  the  embryology  wf  the  Marsupiala,  Monotremata, 

Paris 

AeadcUiy  of  Sciencea,  January  26 . — M.  Bouley,  Presi- 
rtit,  in  the  chair. — On  the  limit  of  accuracy  in  the  diiTcrcntial 
:mulas  employed  in  the  reduction  of  m end ianf  observations, 
»  M.  M.  Ixcwy. — On  the  chrni;i  il  neutrality  of  the  falls,  an(i 
,1  the  use  of  colouring  substanio  in  the  quantitative  analysis  of 
le  adds,  by  M.  Bertbclot.    In  the  present  paficr  the  author 
vOpOKt  to  generalise  the  results  .ilready  obtained  in  the  use  of 
■veral  new  colouring  substances  endowed  with  <:|>ecinl  ])roper- 
of  late  years  intnxluccd  into  the  ]>rocc«  of  chemical  analysis, 
ie  givea  the  thcnnic  interpretation  of  the  effects  disttngutsning 
ie?e  tnbstancrs,  which  are  adds  and  salts  whose  i>roper  reac- 
tins  arc  dclermtsed  by  the  laws  of  sntine  statics. — Note  on  the 
■yro-electricity  of  the  tona/,  by  MM.  C.  Fricdel  and  J.  Curie, 
mm  their  experiments  tne  aulhnn  coodude  that  the  ciystals  of 
poisse**  not  only  the  already  determined  pyn>>dectric  ver- 
,cal  axis  parallel  to  the  aM  of  the  pnsm,  imt  aim  a  hortnmtal 
.xb  of  pyro-eleciriciiy  present  at  least  in  some  spedmeeaexa- 
.lined  by  theia.   Bat,  owiiK  to  ibe  Umitcd  nnmber  of  theie 
.(•ccimens,  it  is  impoasible  dearly  to  dcflae  tbe  poaMon  of  the 
ioiriiontal  axit.  The  iaMadtjr  of  (he  cbcttidtT  devdoped 
afies  with  the  apednwot  fbenwdirei,  is  tone  of  wbidi  the  two 
:xt«eniiiies  of  ibe  axis  are  of  like  sbp,  whkfa  nay  be  emlalnad 
%r  the  cuiileMe  of  superimposed  benrimepfe  bunds.— NMe  on 
'lie  naodlicatkas  pradncedia  (be  chemical  ooaytwMonofceitrin 
«e«e<iona  mder  the  bdlacMe  of  cjndenle  dxrlen,  bgr  M. 


Gabriel  Pouchet. — On  the  deyelopnun;  of  tin-  c.;i;  o.*"  Phviloxem 
punctata,  which  infests  the  Qitercus  snsijhra,  by  NI.  \ .  L'.iuinie. 
— Chu'f  le^.ilt-.  ot  the  examination  m.uli-  .\t  I'oviIoum'  during  the 
ycirv  1876- iSM  ^  of  t lie  observations  of  .S.imrn's  salilliitr<.  )>y  M. 
It.  Haiihuni. — I)iscti-sion  of  the  results  ohtai.-ied  with  [lie 
Uajjiierrotypc  jnt  tiircs  of  the  I'rctich  Commission  appointed  l^^ 
ob-^r-rvc  thi:  of  \  cmis  in  1S74,  by  .M.  (  )bri'cht.  The 

,i;ilhor  coiirdiidcs  Ih:il  the  p.uiillax  of  t]ir  sun.  .-vs  de  lncod  fro:n 
the  ohserv.-vtiDiis  niatlc  liy  .\IM.  lUilh-  .md  (i.incl.  :s  found  tD 
TOry  between  S ''77  anil  .S"'  ^  5.  This  comcidt-s  with  the  8'  "66 
with  a  prolwihli-  error  of  o  "  cxi  alrcidy  obtained  by  M.  Bouquet 
dr-  la  (ioyc  from  the  same  data. — Results  of  the  observations  of 
ilie  solar  spots  and  faculie  made  during  the  last  iguarer  of  the 
ye.ir  1884,  M.  Tacchini.  The  results  for  thn  whoh'  year,  af 
compared  with  iSS^,  show  that  the  period  of  j^rcatesi  solai 
activity  o  im])rised  tlie  eisjht  months  frtim  ()rtoher,  iSji?,  to  .May, 
1SS4.  —  (In  a  class  of  partially  dcrivr!l  ei"|\iations  ol  the  first 
order,  by  M.  I'..  I'irard. — (  )\\  a  siH'cial  case  of  reiiuction  ia  linear 
equations  of  the  fourth  order,  l.iy  M.  I-^.  tjoursat.  — Dn  the 
forms  capalde  i.'f  inteiiralion  m  linear  eiiuatiotiv  of  the  second 
order,  by  .M  K.  Liouville.- -On  the  phenomena  of  condensation 
which  take  plaee  in  sleam-enf;ines  diirin;^  the  jicri  kI  of  admis- 
sion, by  M.  1*  .  I 'elal'onii.  —  Remarks  on  the  ddii:^'ers  incidental 
to  mechanical  i^eneratorv  of  electricity,  and  on  tlie  fiest  means 
of  avoiding  thi  in,  by  M.  A.  d'.Vrsonval.  —  ( >n  the  amnioniacal 
sulphates  of  /ine,  anil  on  a  means  of  separating  a  [Uirely  arjueous 
Wjlunon  into  two  distinct  layers,  by  .M.  (i.  Amipti.  On  the  heat 
of  formation  ot  the  sulphite  and  bisulphite  of  ammoniac,  by  M. 
de  Forcrand. — Remarks  on  the  cardiac  hypertrophy  occurring 
during  the  period  of  growth,  usually  lictween  the  yoara  eight 
and  twenty-one,  by  M.  Germain  S*c. — On  the  difovntial  mop- 
pholngical  characters  of  the  young  colonies  of  comma- bacillus 
cultivated  in  gelatine,  by  MM.  Nicati  and  Rietsch. — Ana. 
lysis  of  a  chry-ouile  (a  fibrous  serpentine  presenting  the 
appearance  of  asbestos) ;  a  silica  resulting  from  the  action  a£ 
acids  on  serpentine  rocks,  by  M.  A.  Tcrriel. — Note  00  the' 
geological  phenomena  produced  by  the  earthquakes  tlwt  took: 
place  in  Andalusia  from  December  25,  1884,  to  January  16, 
1885,  by  M.  A.  F.  Nogufe.  A  descdption  is  given  of  the  cre> 
vasses,  landslips,  upheavals,  sultsidences,  and  other  remarkable 
phenomena  accompanying  these  disturbances. — M.  Frestwich- 
was  dected  a  meniier  for  the  Section  of  Mmeratocr  ia  the  plaee 
oftbefarteSignopSdIa. 

BKRT.m 

Meteorological  Society,  lanuary  6. — Prof.  Muttrich  gave 
a  short  historical  review  of  the  ariangeinent!>  in  connection  with 
forest  meteorological  stations  in  Prussia,  seventeen  of  which 
were  in  operation.  They  were  established  on  as  uniform 
a  system  as  possible  over  regions  of  very  wide  varieties 
of  climate :  un  plums  .ami  at  different  levels  above  the  sea, 
in  districts  having  a  more  continental,  ami  in  districts  having 
a  more  oceanic,  climate,  and  in  leaf  and  pine  forests.  In  aU 
these  places,  moreover,  observations  were  made  according  to 
precisely  the  same  regulations.  Each  station  was  twofold, 
having  one  equipment  in  the  wood,  another  in  the  open  field  ; 
both,  as  a  rule,  at  a  distance  of  aoo  metres  from  the  edge 
of  the  wood.  The  observations  GOfflpdsedj  the  iatBKwphenc 
pressure,  the  temperature  of  the  airaadtM  thegroniMl,  the  wind, 
moisture,  cloudiness,  atmospheric  precipitation,  and  the  evapora- 
tion of  an  open  mass  of  water.  These  observations  were  made 
twice  a  day — at  8  a.m.  and  2  p.m.  l*he  observations  thus  obtained 
were  collected  at  the  station  of  Eberswaldc,  and  published  regn* 
larly  in  monthly  and  yeady  itpoits.  From  the  body  of  observa* 
tions  made  at  thirteen  stadooain  operation  since  1873,  Prof. 
Miittrkbhad  now  made  a  more  special  investigation  into  the 
ialhieaGe  of  the  forest  on  tempemture.  In  order  to  obtain  data 
Co  serve  as  a  basis  fordetennining  the  influence  emrdaed  faj  the 
forests  on  the  daily  march  of  the  temperataie,  be  bad  eaased 
observations  to  be  instituted  in  Eberswalde  every  two  hours 
throughout  a  period  of  fourteen  days  from  June  15  to  3a  'llio 
giaphical  representation  of  these  observations  showed  that 
the  curve  of  temperature  for  the  field  station,  starting  from  (be 
point  reached  at  midnight,  aaak  a  little  at  liiat,  then  rose  at  a 
quick,  bat  later  oo  at  a  sonewbat  abated,  rate  to  its  maximum 
at  about  two  o'dodc,  whence  it  saAk  a|aiii»  rapidbrat  lint,  then 
noM  slowly,  to  its  midnigbt  lewd*  Tnt  carve  ni  teiapeiatMn 
fortbe  forest  statieahad,  geMnDyapaaUaiB  an  analogo«a«o«iaa. 
At  BiMnight,  however,  itscamstanadatabigher  point  (baa  that 
olOaiaMstatioptaBBMlflw  bUar  at  5  a.n..  and  aftenrarie 
aeniiimaa  to  be  Inrar  dm  the  Md  canity  (ill  at  S  p.a.  it 
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I  the  field  carte  for  the  second  lime,  and  thence  con- 
above  it  tiO  Hiidnighl,    The  difTereoce  in  the  maxima  of 
two  C«rm  wms  coosidenibly  greater  than  the  diflfereooe  in 
dMir  adaiBM,  that  U  to  sa^,  the  wood  exercised  during  the  dqr 

 >|>iwnifiiJ  coolaie  lafiaence  than  it  exerted  a  wanniag 

~~  ' — the  liffA.  Tbe  muimum  of  the  fereat  carve, 
d  frsn  half  aa  honr  to  an  hosr  ktcr  than  that 
of  Ike  fidd  carve.  For  the  fiurtber  itoily  of  the  mflwewee  of 
CHMia  OB  tCBpcraiiiKi  the  data  of  tbenaidnnnn  and  ■riBinnoi 
tkcnMmtm  were  otiliMd.  Fkom  dMW  wwe  <afc«iaiad  the 
^^nriatku  o^^ta^gmlmv  for  the  ^ba^BMitthi  at  ^ 

eacbpaiticBiariddaidiBiertaiatiaaiiaacAihited  hyacanrc, 
the  aoKttm  of  wUdI  waie  the  months  and  their  orunlcs  the 
mcaa  daily  owiliarioM  of  tempentnre.  Ptom  the  curves  of  the 
wlooa  itatioMf  ipedal  corvee  for  the  open  field,  the  fir,  pine, 
and  beedi  famta  were  next  dednced.  Toe  onrve  for  the  field 
■tatioa  dHmed  that  tlie  deily  variatiooi  in  Jannaiy  and  Febniary 
were  witldn  narrow  timiti  and  pretty  simuar,  that  in  March  the 
cnrre  rose,  then  ntoonted  very  rapidly  in  ftprii^  and  up  tu  it» 
summer  maximum,  whence  in  September  it  dropped  ver>' 
rapidly,  a1>ating,  however,  its  rate  of  fall  in  October,  and  then 
creeping  down  verv  slowly  throng  November  and  December. 
The  curve  for  tbe  nr  forest  was,  in  January  and  February,  not 
'        "     "  the  same  month-. 


Boch  difiievent  from  the  fotcgoii^  in 
hot  the  variations  were  smaller  than  i 


field  alation.  The  curve  next  rose  rather  more  steeply  on 
to  the  month  of  May,  and  after  that  proceede^l  more 
slowly  towards  its  summer  maximum,  fmm  which  it  fell,  at 
first  quickly  and  then  slowly.  All  .ilimg,  however,  it  kept 
inferior  to  the  curve  of  the  held  station,  the  int<  iv.il  iM-twoen 
the  two  being  much  greater  in  summer  lh.m  in  winter.  In  the 
pine  forest  tlio  curve  ni.ukini;  the  v:«ri.itiiiii>  of  lciii|M:raturc 
showed  a  similar  coiitnc,  cxctpl  tli,it  fr-im  I.irm.ir)-  tr.  April  it 
aj'prii.Tt  litii  nuicti  nearer  the  curve  of  the  fielii  uiort  thm  ,;iil 
the  curve  of  the  hr  fore-t,  while  in  summer,  on  the  <>tht.r  lir.inl, 
it  kept  at  a  greater  i!i-t.iiu-i'  fmni  t!nl  nf  the  fu  li!  -uti-m,  imt 
joined  the  fir-forett  curve  in  :iiit'.;nin.  Thii^  t!iL-  curve  <>{  (he 
pine  forest  likewise  .ilon^  Vv\<'.  IktIow  that  I'f  ihe  titld  •.t.Hmn. 
The  difference  tn  tween  ihcni  in  winter,  .m  l  in  -■nrimer  it 

was  almost  just  prcat  a<  the  ilitU  ri  ncc  '  rlwecn  the  fuM  curve 
and  ihr  fir-forest  cur\e.  Altogcshcr  liiilerent,  however,  wa«  the 
c  tw;  f  ;riii;n  r:>i  lire  ami  it-  variation-  in  the  l>eech  r^cst.  In 
January  anil  l-ct>ruary  it  \^y  at  Init  a  very  little  inlet va!  l>clriw 
that  of  the  field  station,  came  up  alin  '  t  .juiic  level  with  it  in 
spring,  or  even  shot  jiist  a  very  little  heyond  if,  attained  it- 
maximum  for  the  year  in  May,  whence  it  a!  f'lrsf  rather  slowly, 
but  afterwards  very  raj^idly,  declined.  In  the  Ixrcch  forc'it,  there- 
fiiti-,  after  it  put  on  its  full  foli.-ige  irj  May,  the  variation-  of  tein- 
(xtature  lowered  considerablv,  shuwing  a  very  wiiie  <l!fTerence 
ihr.tughout  the  months  of  July  ,inil  ,\iigu-t  from  the  v.iiiali'in- 
of  temperature  obtained  for  the  same  iH:ri<Ki  in  the  open  ficM. 
The  disfoliaged  forest,  <m  the  other  h.irul,  sliowetl  hanlly  any 
sign  of  hasTPg  affected  Ihe  variation-  of  temperature.  The 
maxima,  a-  al-o  the  mininia,  of  ten>|>eratures  were  likewise 
calculateil  by  the  month  for  the  ililTcrer»t  -t;iti<>n-,  and  from  the 
data  thu- obtained  the  annual  curve  w  'Ira*  n.  For  the  open 
ficM  the  nitres  of  the  maximum  and  of  the  minimum  tem|>oratiit.-- 
sVi  ivscil  a  pie'ty  Mmilar  course,  the  maximum  of  both  uccuriing 
in  siiuitiH  I,  .III  !  the  ri-e  and  fall  of  the  curves  beinj^  likewi>e 
tolerably  un.:  rin  V":  tbe  f-  rrst  -tatitm  the  curves  of  the 
maximum  ami  of  the  tninimun4  tein]K-rature-  were  difTcrent. 
The  maximum  curs'e  lay,  on  the  whole,  lower  than  the  corrc- 
*j>'>nding  c-urvc  of  the  ojK-n  field.  It  m"rcover  altalncil  it- 
utmost  hcijjbr  in  May,  re-ting  there,  with  but  -light  change^, 
throughout  the  -ummer.  In  autumn  the  airve  sank,  rcachin;;, 
in  winter,  quantities  not  essentially  iliffercnl  from  those  of  the 
field  curve.  The  curve  of  minimum  tcm|KTatures,  on  the  other 
hand,  in  the  ca-e  of  the  forc^l  station,  showed  higher  values  than 
olrtaincd  in  the  case  of  the  free  station.  In  the  pine  forc-t  the 
course  of  the  minimum  curve  came  nearer  to  that  of  the  fieM 
curve,  and  there.  t<xi,  a  maximum  was  fourKl  in  -ummer  Ii 
the  Ix-cch  ffir'  '.  however,  the  curve  attained  its  maMmuin  n- 
early  as  May,  keeping  that  level  pretty  nearly  all  through  the 
summer,  but  -mkmg  more  rapidly  in  autumn,  and  descending 
lower  than  dnl  the  curve  of  the  pine-forcst  station.  As  a  result 
of  his  investigation.  Prof  Muttrich  had  arrived  at  certain  definite 
coni  hisi  ns  rMMOing  the  influence  of  the  forest  on  tempenUore, 
y  K  """TIm  follow  — ( 1 J  The  forest  exercised  a  poattive 
^^"Wttare  of  the  air  i  (2)  the  daily  variatioM 
>BadhytiMfiN«t.aBdhi 


will  b  rn.i 

infh^f 


than  in  winter;  (3)  the  influence  of  the  leafy  forest  wa»  c 
Mironer  greater  than  that  of  Ihe  pine  fore««.  while  to  witxter  ct^- 
tempcring  influence  of  the  pine  forest  preponderated  mrer  thai  oi 
the  disfoliaged  forest.  An  attempt  to  determinti^  tbe  inflttcaer 
of  the  foren  00  tbe  mean  aannal  temperature  led  to  do 
rcfldis. 

Stim-kholvi 

Royal  Academy  of  Sciences,  Unaarv   14.  —  Prof  Sira 
l.ostn  gave  an  account  of  the  work  done  (as!  -unuiu-i    n!  'he 
riKilogical  station  of  the  Academy,  and  tjf  the  -t»c<:ial  tc\'tr-- 
thereon  by  Dr.  Carl  Aurivilliu-  on  O-tracotla,  S\.   W  irvn 
Annelida,  and  M.  Fri-tctlt  on  -ponge-. — Pmf  lx>\ir\  als  > 
the  result-  of  his  studies  <in  the  sjievie-  of  cchinoid-  dcs^nh<*t 
by  l.innieu-,  the  fundamental  specimen-  of  which.  f,>rm<*Tl?  n 
the  cabinet  of  t^luecn  I  .ivh.i  Ulrica,  exist  still  in  (lari  -n 
Museum  of  the  L'p-ala  I  nnersily     Prof  ,\ordensk).>l.l  *p.... 
on  the  inland  ice  of  Grcenlan-i,  and  on  the  niincraJ  du*t  f •  ■  r> 
on  the  same. — Pr  -f.  Torell  exhibited  a  geological  m.-»i>    ->(  '> 
southern  part  of  Sw-e<len.  pul>li-hfd  to  the  (icd.i^vcal  -s_rv--v 
Sweden,  and  als<i  a  map  of  the  i.ortbern  p.art.  d^  !ine.'»te^'t  j:  • 
s.jine  institution.     He  alvi  de-tubi-i  ojhcr  t;''ob-nricaJ  m  i  • 
Si^cden.-  'Vof,  Sinit?  review c<l  the  travel- of  I >r    I  . mil  kit-t-  * 
ill  .\-ia  and  .\!ttc;i,  an  1  conimunicate>i  a  pa(>et  by  the  Kes  f 
llammargrcn  on  the  bleating  like  -oum!  of  the  1    oini<,ii  .011.- 
—  Prof.  \Viltrock  communicated  paper-.  (l)b\  ''I    1  I -nnirxc- 
his  travels  in  I lerjc-Vlalcn  with  ri-^ard  to  its  itij.Ml..^  ;  (ji  (•» 
M.  G.  Lagcrhcim,  on  hi*  algol<jgical  researches  in  th>-  provint* 
of  Boh  us  ;  .md  (3)  by  M  C.  J.  Johan-son,  on  Tapbrina. 
an.l  the  .Swedish  sjiecicH  of  that  genn-. — The  Secretary,  PrT>i 
Lmdhagen,  presented  the  following  pa}»: -s.  vii.  r — New  or  \m 
perfectly  known  l-  'p."l.i  d. -cnhea  by  I 'r    C.   ItarvilJuj.  .  • 
the  action  of  the  dioxide  of  hydrogen  on  earths  ;  00  the  cms 
binations  of  samarium  ;  and  new  researches  on  the  cooihuuia^ 
of  Jidymium,  all  by  rr.>L  P.  V.  Clevc  of  I'puda. 
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CHARLEY  KINGSTON'S  AUNT. 

A  Study  of  Medical  Life  and  Experience. 
By  PEN  OLIVER,  F.R.C.S.    Second  Thousand.   Crown  8vo,  6f. 

A  iM«d,  written  by  a  physician,  with  a  medical  student  for  its  hero,  wouM  deserre  a  few  words  of  notkr^ 

al  our  hands  even  if  it  were  of  Ics*.  conspicimns  merit  than  this  interesting  vohime.  .  .  .  The  plot  turns  uf^on 
a  highly  dramatic  incident,  but  it  is  well  worked  out,  and  the  interest  is  well  sustained  until  the  mystery  i&  tuliy 
explained.  .  .  .  The  scene  is  laid  in  one  of  the  best  known  of  our  medical  schools  of  London,  and  old 
stu'i'-r.ts  there  '.vi']  have  no  difficulty  in  recognising  the  truth  of  '•ev  cral  of  the  portraits  which  are  in<  identally 
sketcacd.  A[iafi  irum  its  technical  interest,  this  Ixiok  will  secure  attention  by  its  vigorous  writing,  its  nany 
well-toocbcti  ]jictures  of  life  and  character,  its  clever  incidental  use  of  a  picturesque  and  fading  rusdc  ttiilixT, 
and  its  side-refieieaces  and  just  compliment  to  some  of  the  social  traits  of  medical  character;  .  .  .  with 
teaches  indicating  v^  tnttmafee  knowledge  of  medical  society,  and  a  bright  insigjit  into  some  of  the  best  aides 
of  ft»t**««'">  \Si  and  character  "    Prili^h  Medical  Journal. 

**  ...  To  every  practitioner  who  wishes  to  renew  the  memories  of  his  youth  the  book  may  be  cooiiUenLiy 
reoomraended  as  the  companion  of  an  idle  hour." — Medical  Tims. 

"  •  I  want  to  make  your  flesh  (  reep,'  said  the  Fat  Boy  to  the  old  lady  at  Diiiijky  IVU.  That  is  whnt  Mr 
Pen  Olivet,  aulhoc  of  '  Charley  Kingston's  Aunt,'  wants  to  do  to  his  readers,  and  does  very  elfcctivcly  in  Yw^ 
early  chapters.  Buc  tbee  is  much  besides  'creepiness'  in  the  book:  cheery  descriptions  of  old-fiMbiooed 
mediod-sdident  life,  an  excellent '  interior '  of  a  common  lodging-house,  a  well-sustained  tracking  of  a 
and  much  of  the  soft  Suffolk  talk  by  one  who  evidently  knows  it  well.  This  single-volume  story  is  ona 
should  be  asked  for  at  Miidie's."     The  \V<"!J. 

"CSiadey  Kingston  has  one  of  the  most  startling  experiences  ever  accorded  to  a  medical  studcnb 
incident  is  placed  in  the  foreground  of  the  story  where  the  clever  Fkench  mystery  novelists  put  the 
Tlie  manner  of  telling  the  tale  reminds  one  a  little  of  that  of  Mr.  AVilliam  (lillicrt,  who  used  to  write 
realistic  and  powerful  stories.    This  is  in  our  opinion  a  favourable  and  flattering  criHuism." — Dmly  Nttm. 
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tntioai,  Ooth  ^It,  price  St/. 


EUROPE, 


THB  AMATBUIl'8  FN18T  HANDBOOK 

OF  PHOTOGRAPHY 

(lU-u^TBATFr)  irv  J.   H.  T  LI.LERBECK. 
A  tPmfkttOmideanii  Imtruel^r  in  tht  A.' Jem  DtJ'^att  Pmm. 

5itf>  Ki  I '  1 1  •     !'  -I  r  1 

PrMm    n     11     ■   ;  '  -    I  i  N  -     Mil  I  ■■ 

79,  BOLD  STREET.  LIVERPOOL. 
HAMILTON,  ADAMS,  ft  COl.  t  mifliin.  aDd  aO  BooltKUm  mod  Dcdcn 


Bv  F.  W.  Ri  nLER,  F.G.S.,  and  G.  G.  CHISHOLM, 
H.'Sc.    Edited  by  .SIR  ANDREW  C.  RAM.SAY.  LL.D., 
F.K.S.     With  Ethnological  Appendix  by 
H.  lULANE,  MiA.1. 

VUnoM  of  STANFORn-';  COMmrTMUM 

D  TXAVKI.  for  G««wral   Kc»Jmi.  »  S« 
pdMof  iht  GrcAi  Oiviiioa  of  ik*  CCk«.'* 


OPClibGltAPlIT  AMD  T1tA\-KI.  for  G«»er>i  Kuai^  »  S«M  «r 


LA  SEMAINS  FRANCAISE :  a  WeeUy 

Hcm^pcr  and  fte*i*«r  in  i)<*  French  L«nnuc*-  PoHliH,  LiMmMf*, 
ScicD«.  Art.  Vjmcti<«,  N'>tci.  Price  «^..  thnNifh  BookMOn.  and  at 
tlM  Railway  BaoknaUa.  OMcc.  441.  Strand.  W.C. 


Nori'. 

 volunw  on  "Kiiti.;.-    i»  lasrj.  like  tKe  others' of  lUr  S« 

HcHwald'i  well-known  "  Die  Enlc  und  ihrc  V.fllccr  .  "  but  it  iMa  I 

dc<irable  to  recast  a  great  part  of  tbe  orifiaal  work.  Tka   

being  mote  than  Sir  A.  C  Ramur  contd  rnnrriiii  iiil/twH(i»  OB  h.  it  wm 

hanaed  to  Mr.  RudUr  and  Mr.  i  ^)i^))o!m.     .Sir  KvAnw,  K.^wwer,  coe  1  < .  Le>3 
ihr  jiroofc 'if  ihc  cntur  rn^'Utioo  .lo^J  matlr  txtrrt«.iv<  .^'|..!it....'i*  ut  tK^  » 
adding  entire  cluipfen  un  tfic  subjects  in  which  he  was  spci'iAliy 


LA  SEMAINE  FRANCAISE:  Journal  Fnui<;ai8  pour 

I'AMMam  :  Politique,  litt^ure.  .Scienrei,  Art*.  Vaii&M.  Nomellca. 
•  Nmh.  Un  eietnpUire  par  la  poite,  jJj  .  en  limhrej  po«e.  Afaonne- 
■MtftlDCe  pair  la  p*«lc — aa.  tor.  10.1     tie  mutt.  t,i  Prix  %4, 

dMiiMu  lea  Ubniraa  at  aui  am  de*  chenuoi  de  feV.  On  I'abMM* 
Biu  buraaui.  441,  Strand,  l.Andrei.  W.C. 

LA  .SF.MAINE  FR AN(;AISE.— " '  La  Scmainc  Fran- 

;jiie  '  liai  beeabrouehi  oai  in  LunJon  fcir  the  banaftt  of  th<»c  l!lDi::>s>i 
reader*  vho  nuqr        loMdy  caaMai|nraiy  Ffth  from  aU  nainu  of 


By  the  recastinx.  (he  plan  of  the  .volume  ha»  bem  rrnviered  mvli 
tjtteoiaik,  and  a  larigc  portion  of  the  Phytical  |>*n  h.»  l>cen  rmirnat 

A  >~a)uaSlr  l-.^say  Kuropean  Kthnology  and  Phitntogy  Iku  ccm- 
tributed,  in  •,\k    'Mile  of  an  Af.pei>di«,  by  Prvf.  Kcan*.    T>tnAi^ii.j«u  ii« 

{trrat  c^re  ha\  ne-cn  taken  to  inmre  accuracy,  and  to  prucal  tlH 
additioDi  to  our  knowledge  of  Uk  varioiu  rakyecta  under  duouaM.  f^aal 
care  hai  been  taken  10  the  peejiaraiiaQ  of  iIm  Mtie*  of  mapi^  vkfck  taiJ^  i| 
i«  hoped,  be  fond  vahwU*  aceMpaaiBMU*  to  (Im  icjtt. 


LoDdaa:  BDWAltD  STAKIOSD,  si. 


.    CALVER  has 

AWARD  Ibr  "  F.aceUcnca  a«l 
aahibited  at  the  Intenuttioaal 

ksgnes.  twvW  «tanipt. 

C.  rAI.\'KR,  F.R.A.?v,  Widlbed,  C^tlnufor! 


HIGHEST 


Wiiii  nunicimif  IlluUralioa*.  Crown  In.  >i.  rW. 

POLARISATION  OF"  LIGHT.  By 


P.ao.  parabWiaA.  CaimH. 

1 441,  8tiiad»  W.C 


spomswoora.  LLD..kM 


MACMOLAH  *  Oa.  UNTSOK. 


W. 

Royal  SocieiT.  Ac 
{Itmtmw, 


Digitized  by  Google 
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In  Casks,  12,  6  per  0  gals.  In  Bottle,  3/3  pur  doz.  Impl.  Pts.* 

*  Iloltlct  cliargrd  i  -  per  dot.,  and  jUloorcd  M  the  ume  nte  if  relurncd  ;  bui  ihcy 
muM  be  naid  for  wtth  the  Ilcer. 

Neither  •ugar,  chanim.  nor  any  of  the  loajiy  new  Brewing  Malerialt  are  used  in 
the  manuricture  of  the  "  S.  N.  '  Sicmt ;  it  ix  Hrewcd  entirely  from  the  finest  Malt  ami 
llop<^  it  i<,  too,  more  happed  than  Stout  is  ccncnlly ;  therefore,  beMdo  keifi^  very 
niilrilious  it  it  an  excellent  Tonic  and  particularly  luited  (or  invalids.  Ladies  nurung,  or 
anyone  re<|uirin(>  a  Bood  ^ircnsthenin^  beverage.  It  is  a  "Sound  Nutritious**  Tonic, 
end  very  much  recommended  by  Medical  njctu 

WAI.TBA&X  BROTHERS, 

THK  '  H.^LFOriNKA"  ALK    BRKWKKY.  LONDON.  S.W. 


PRIZE  M£DAIa~| 
AWARDED  J 


r  HEALTH 

Lexhibition. 


\By  Appoinlmtnt  to  tht  Royal  Institution  of  Griat  Britain,] 
SUCCtSSORS  TO  W.  LADl)  &  CO., 
BEAK    STREET.    REGENT   STREET,    LONDON,  W. 

MANUFACTURERS    OF    SCIENTIFIC   APPARATUS   OF   ALL  CLASSES 
SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH. 

WIMSIIUR8T    AND    VOSS    INDUCTION  MACHINES 

OF  IMPROVED  PATTERN. 


FOR 


THE  CELEBRATED 


!•  nnrivallctl  for  GanJencn',  t-'orentrrit',  Kaimcn',  Joinen',  and  Amatcua 
Dw.  It  require*  no  oil.  .Shar|ien  with  a  ipittic  or  water.  I*ul>  on  a  keen, 
tlkaipcdgc  ;  r^o  humbug  alxAil  ihiv  Ha>  altx>d  the  Ictl  of  too  years.  Cat 
in  UoBct  for  Axe\,  licd|{e  Knives,  Kaivta,  I'raknivet,  and  I'lane  lron<,  &c. 
HoiMHurable  Mention,  I'arit  KihiUtiun,  1S78  ;  and  Brooie  Medal,  London 
International  tnkibitiun,  liii.  Ask  your  Ironmooger  or  other  retail  hooac 
to  gel  you  one,  aod  give  my  addre»  ;  if  he  won't,  drop  n>e  a  iMt«. 

JOHN  C.  MONTGOMERIE, 

Tain  CShanlcr  Stone  llooe  Works,  Dalroorc,  I'arb'llMi  Sutloo,  R.S.O. 

Ayrthite. 

BEST    BLACK    INK  KNOWN. 

DRAPER  S  INK  (DICHROIC). 

IHKFtKINi;  KKOM  ANVIHING  EI  SE  EVER  PR' >DUCKD. 
Wrttuig  be<:uDi*s  a  plr«>ure  when  this  Ink  ii  ttied.    It  ha<  b*en  adoMed 
by  the  principal  Elaii\>.  I'ublic  <  lAcea. and  Hallway  Coaifanki  throngnoiii 

Ireland 

fl  wriict  alnruitinslantly  Full  Glark.  j  FI  w«  ra^|>-froin  tin  Ten 

Doei  ool  C'  rTudc  Steel  Penn.  j  Blutin^-paper  may  be  -ippSeii  at  the 

laclMntytoutr.and  nntliahklnBlol.  I     nu'mcnl  of  writing. 

Can  be  ohiainrd  in  I>t<Ddo«,  through  M«<ra  Bakclav  A  Sons,  Farring. 
don  Street  :  W  EuwAaun,  old  Change  ;  K.  NawhaKv  ft  Son«,  Newgale 
Sirrel  ;  J.  AvtTin  &  Co..  l>uk«  Street,  Liverpool  ;  and  to  be  had  of  al' 

Staiiiintii. 

HEWLF.Y  ft  DKAPEk  Ximited).  Dublin. 

MINERALOGY  AND  GEOLOGY^ 

Mr.  HF  NSON  S  IjteM  Arrival,  .ire  — 

Very  l  ine  1)1  lUBl.V- I  KR  M I N ATKD  CRYSTALS  of  ZIRCON. 
1*  in.hc«  U>ng,  ijMuarr  :  IIKRVLS.  HIOPTASF..  I^WAROWITE, 
WALUKWIIE.  NATIVK  SILVER,  HtRDERI  II-,  V.av  KutuiANT 
RDI  Ills.  (II.MCnsiDFRITK.  and  NATIVE  COPPER,  Coni- 
wall:  lOLISHtn  lAI  L  and  r.KFEN  AVFNTURINE.  CROUPS 
and  SINC.I  K  CRVSIAIS  of  .S'lIBNllE,  Japan;  "SHERRY" 
COLOl  RLIl  TOPAZES.  Siberia. 

A  Large  i>«tie«  o.  KuCK.S.  alao  MICROSCOPIC  SECTIONS  of  tha 


Litli  »m  j1//ttfmti«n         ITammrr*.  Chitcb.  aiid  Hammer  Strap*. 

PRIVATE  LESSONS  AND  EVENING  CLASSES. 

BLOWPIPK  CASES  AND  APPARAITS.       Calalogoea  fr««. 

SAMUEL  HENSON, 

277.  STRAND.  LONDON. 

 Oppoutc  Norfolk  Strc«t. 

HOW  &  CO.'S  ~ 

Geological  Transparencies  for  the  Lantern. 

DeftcnptivF  Ciitalogiie  00  Application. 
WALKER'S  SPECIFIC  GKAVI  IY  BALANCE  FOR  ROCKS 
AM)  MINERALS. 
HOW  ft  r«'  *S  POCKET  MICROSCOPE  LAMP.  9t.  U. 
MlCRi  •  PETROLOGY.— Secliona  oi  PitclMtones.  Obadiaos,  Gtmniiet. 
Syenite*.  t)i  >rites   Gabbrot,   Dolerile*.  Baialls,  Tachylile*.  Trachytes, 
Andesiles,  Porphyrite*.  RHyoUtrs.  Lavas,  Ashe*.  Ga«i*s,  Schiit*.  Linr- 
Mooet,  Ac.  peic*  11  M.  each, 

JAMKS  HOW  ft  CO.,  73.  PA«aiNGt>oif  Stkut,  Lomoom. 


NON-MAGNETISABLE  WATCHES. 

WATCHES  which  cannot  be  "  MAGNBTISBD,"  consuvcted  at 
(he  racommrndaiion  of  W.  CaooiCB*,  Es^.,  F.R.S  .  and  as  exhibited  at  the 
Electrical  Exhibition,  Pari*. 

t.  DENT  ft  CO..  Maker*  ol  lha  Priaary  Standard  Ilmekeapee  of  tb* 
Royal  Obsarvalnry,  Greenwich . 

Only  Addresses     it.  Strand,  and  34.  Royal  Exchange,  London. 
N.U. — Watch** can  be  cuoverted  10  thi*  plan. 

O.  D.  AHRENSi 

PRISM  WORKER  AND  PRACTICAL  OPTICIAN. 
36.  GREAT  RUSSELL  STREET,  LONDON.  W.C 

SPEC /A/.  NOTlCESutkt  Nttp  Polarising  Prism. 

Can  be  used  over  any  A  &  D  Eyepiece.  Strongly  recommended  for  Lantern 
Work;  will  take  in  any  Object  Alto  >ee  the  New  Erecting  Micrxucopc. 
Any  Objecl-(!lat*  and  any  Eyepiece  can  be  used  with  it.  It  is  the  only  way 
of  ftcein^  the  Object*  in  tl'tirri^ht  shape  and  form.  Maker  of  the  l.argesl 
Nicol  t'nuro*  in  existence  for  the  Late  W.  Spottiswoode,  Esq.,  P.R.S.,  *c., 
&c.,  and  for  Frank  Crisp,  Esq.,  LL.B.,  B.A,,  &c.,  ftc. 

Tradk  surrLiBD  with  Prisms. 


FERNS,  A  SPECIALITY. 

The  largest  aod  moit  profusely  ILLUSTRATED  CATALOGUK 
ol  FERNB  ever  publithed,  containing  much  valuable  information,  many 
.Synonynn,  numerous  Description*,  and  lopious  yet  simple  "  Hint*  00 
Kem  Culture"  ;  representative  of  our  IMMENSE  STOCK  of  FERNS, 
which  it  probably  the  largest  in  the  World,  suitable  for  STOVE  and 
GREENHOUSE  cultivation,  for  OUTDOOR  FERNERIES,  and 
other  pnrposei. 

Afny  be  had  on  afplitalion.    PRICE  it. 

ABRIDGED  CATALOGUE  OF  OVER  lOOO  SPECIES  AND 
VAPIETIES  POST  FREE. 


W.    &   J.  BIRKENHEAD. 

FERN  NURSERY,  Sale,  Manchester. 


I'ritf  MfJal,  Caltutt: 


H.  &  E.  J.  DALE, 

MANUFACTURING  OI'TICIANS 
AND  ELECTRICIANS. 

PATENT  MULTIPLEX  CAMERA  to  cnrty 
t3  Dry  Plates. 
A  Pkiti  KcT  ArrAiATi'*  poa  ToORttT* 
(Chea^ier  and  better  than  Doubla  Backi). 

lUHilmtttt  CircMlar  Put  h'm. 

Complete  Pboiographic  Sets  of  High  (,fi.aliiy 
with  Multiplex  Camera,  from  £5  jr. 
Illustraied  Catalogue,  4  Stamps.  Electric 
Catalogue  (too  psgct),  4  Stamps. 

a6,  Ludgate  Hill,  London,  E.C. 


Digitizea  Ly  C^Ogle 
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ASTRONOMICAL  TEI.£SCOP£& 

FINEST  POssIBI.E  QUAI  ITV. 
2iin.  VViajr  Lens,  best  mounting,  (S:c.,  &c.   J[,%    o  |  j^in.  Wmy  Len&,  Ik»i  luouauo^  ice,  Jcc.  j^^is 
do.        do.        do.  J^i  lo  j  4U1.  do.        do.        do.  j£>5 

un.  do.        do.        do.  10  f  4|iii.        do.        do.        do.  x«o 

rue  STUDENT'S  EQVATORSAL,  wiib  jln.  I«a«,  ovr  o«a  aakc.  j  ErepwMi.      b  ,si  onal  Ma^    .  i%% 

Nev  fliastiated  CatalocM^  j  itiii»p*a 
THB  •^SOLAHGEAPH,'*  «  Phofciyphic  Ci»cfa«  with  XmuHmmbom  Shatter,  Md      adaptor  is  fi  it  to  aagr 

"wtugiaifcic Sohf  Spat«»  fc-,  ccmploe   ...     -       -  ^« 

tVElLLEOX  *  I  plate,  complete  dry  plate  apparataa   /  i 

**LE  BfERITOTRE"  i  pbte.  conpkfedry  pbteap^jamos.  doabUridiigfroal,»iriBgt»ack,nckto  lia^  i&l 
THE  '  INSTAKTOGRAPH,"  mth  beat  leas,  iastaataaetnu  Urattsr,  screw  awtioa  Coiail  boanl.  aad««c.y  rac 


■5 


as 


■  a 
■  I 


J.  LANCASTER  ft 


nivstiated  Photo  Catakgae  a  ktanps. 

SON,  Manupacturing  Optician: 


BIRMINCIIAM. 


The  BEHIirGTOH    Perfected"  TTPE-WBITEB. 


the 


•raia^  cirrr«p.ir<l<nec.  Xr.,  lunB(  l«M 
•ad  of  the  p«a  :  U  slvars  rcAdy  br  <uc 
in  e  'I -tr-i-rinn.  r.>c  EuMc  U>  j«t  Owl  rf 


r,J-r,  «i^tj-f  -J  ! 


It  d  otcd  ia  <K.« 
NUrcJusts.  BaakRib  Lav- 

"  tki  oCkcr  •iramiAjti  o/  tit*  mcMbc.  iksOT 

^fer»y   it,  w  ^!^-y     *   i   ~  c  a'ttlcm- 

■.jTi      l:^    *    •<   ;  .  ■  :v    1  K':  :       ■  -:      ■  ."r  *t 

,  aa  tiut         i  pun.  ud  btnnc  t.-.         t  a 
oC  pn^rcr.    1  kiM  worked  the 
tiar  «K^t laKcitfiMkMai without  r-  em 
■Sii  t^n  rn, route*'  iatrrRiftio«.  sad  at  ibc  i 
t^L'  :i-r,  ■  :3V  Hiid»  •.rr  i  j<  C->n*i;t  iju    i  '  - 
:e«u  Utsjae.    £*tnr  wtitn  I.  avar* 

BwacwMj.  C««m,  f.R.C  S  , 


"  The  c&acf  c*»       xbm  ryf  ' 

rapid  u>4  ksihic  c  pi( 
ti  a  of  ih  Ml  fcai  1 


^  ^-  '-  -i-ri^B      ti  a  of  ih  in  fcai  1  aaia  m  Ifea  ann 


•r  MMaa«a  l»  •» 

tht    1  I  II  B      jf  •  • 
(yp#.Miiar  awr   ti*    r.-c  •«»T 

^i9a  :  aaA  a«rt.  Ua>  r  '  <  'h,  f.~ 

iuct.    TKt  warfc  c/  dM  trv>-*.e«r 

t  .oke-i  in  ?  with  ijiff   u««  ^fcrar*  • 

b^a  with  s  -    .        Maa^^w^  ^  .Ti 

alatMl  {>r>ciMlT  lb*  OWiaKiMi  ■  4  V«l 


BZBaCD  PBICE8. 

BEEMAN  &  ROBERTS.  Sole  Agents.  6.  King  Street,  Cheipsule.  T  ondon. 


THE  PATENT  BOOK-SHELF  FITTINGS,  »  a-^i.n  the  public  libraries  of  livbr 

POOL   GLASGOW,  BIRMINGHAM.  \  .,  i-  -.      i  -    -  -     ;    aent  of  Shelres  to      niade  tnth  >a-  rr  ah>. 
HOOKHAM  S  PAT  ENT  PICTU RE  LINE  &  FASTEN  ERS  irf  r  i  the  Mo?t  Se<:ukc  aso  Easy nea  *  ^  ha.i«a^  n nii 
CURRALL'S  PATBNT  VENTILATORS  >«care  s  regular  sappiy     frch  nr.    ithoat  drao^ht,  at  •  aciy  aaafloHL 

/rrt:-.  tfttmi  and  Pjrii.  u:.:r:  :(,■;  FOST  FREE  an  AffUtstwm  U 

-WII-LX^IVX  -X-OZVKS  <SC  »01V».  MOSBLBT  STtBT,  BIBiniWiM 

 PXJZE  MEDALS—Lmdtm,  1851 ;  Pani.  1855 ;  i>adt>i».  1862  ;  Pari,  (Wvir\,  lUrj ;  Imim,  tt74.  

MUTUAL    LIFE  ASSURANCE. 

SCOTTISH   PROVIDENT  INSTITUTION. 

EniNiicrRCH— ST.  ANDREW  S'jL  AkK.    I  .np-  s  off;,  r— 17,  KING  WILLIAM  STREET,  F.r. 

The  Al  TKNTION  of  .\SSiURERS  is  directed  to  the  Sl>t<  ial  Advamaui»  obtiiaable  ia  thi*  Society,  la  respect  ot 

EO»>ujiv  -  ivciTT— sarmr. 

ECONOMY  — The  Premiuin>  ire,  in  nuajr  ca>cs  ao  to  25  per  ceaL  aivler  the  osiul  rates  10  that  a  PoUcjr  irr  £ naa  .  r 
£ttyi  tti  >y  v;.  i.rr:»!Iy      ha  1  for  the  yearly  (mymeot  which  w"'iM  elsewhere  asiore  >^iaoo  only. 

EQUl  X  Y.— The  whole  Sorplos  it  diviiiUe  among  the  PoUqr-hiiUeis  Ibcaudm,  00  an  eqnitable priacipic  aa  Aare haiOB 
^\\ in  to  thoM:  t  y  w  \•.^nc  early  death  thcic  b  a  /t<M  to  the  Other  Mcnben.  Fraa  thb  aooree  fame  addhioi  have  hcaa  aaitk  asi 
II!  >v  1<  i  v;t>.tf  i  in  "he  faiure. 

SA  FETY. -The  BosiiMH  (which  fer  tea  yean  has  eaoecdcd  •  MiUioo  ywly)  ii  of  the  aoit  adMt  dttnctv.  m 
ducted  St  the  ^nullot  cost. 

The  e\;«n««s,  which  are  less  thao  in  any  Office  tiamaetiag  •»  kcfi  a  htfaew,  «cre  btt  year  ladar  9  per  coiL  «f  i 
Piemivm*.  and  little  over  6  per  oeat.  of  the  year')  Inc->me. 

-     THB  FUNDS  accnaMdaled  from  Preiinami  exceol  £5,000,000.  the  increase  last  year  beiag  £U3,JH> 
Oalf        OAoes  in  the  King-lom  (both  older)  have  as  lai]^a  Fa^ 


CUiau  wMlcr  Policies  now  pcyabte  •  If  emk  after 

Rtfitrts,  talk  TMtt  0/  /^ammmi,        m  JMktHm. 

j .  .\I  r  1 K  1  F I TC  H,  London  Secretary. 


JAMES  WATSOM, 


WALL  PAl'EiiS  FREE  FROM  ARSENIC, 

WIUIAM  WOOLLAMS  ft  CO.,  Muohetorinf  Paper  Staiaoa, 

Alt  TMS  Otiai'VAiL   MaCIX  Ot 

ARTISTIC  WALL  PAP£BS.  Onaraateed  Fna  f rom  Anoal*. 
Soto  Addreaa-tio.  HIQH  STRBBT.  MANCBBSTBR  SQUARB,  LOMDOW,  W. 

May  b*  obcaiaol  of  a!!  Decisruon.  SpMiil  Pni*  Medal.  Saaitarf  taNlaHik 

Awatdaf  M«il.laNnur>^l  McliCAl  *i>4 '^.1  ]tarr  <;  nfTTAv  I       "11.  TTill— I  Hwhh  Ti  ttH|  a**^ 


GOLD  MFIiAI,  INTt  KN  ATION \L  HF\LTH  FXHlPinOV. 
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M AcaiUAs  AMB Co.. at  lha OAc^  mmk}^  8a4fai4  Smm,  C»»>a»  Cwlii  — Taifasaav.  r«W«Mf  1,  iMf. 
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AMATEUR  PHOTOGRAPHY. 

A  WINTER  AMUSEMENT. 
•KASIOIf'S  Britannia  Dry  riatss  are  .tba  Beat  and 

MAKIOW8  ritotocraphie  Ontflta.  Tha  Ziarsaat  and  Baat 

S<!i:i  II  'H  r^t  \hf  ruMn»t,  Afii>t.  HiTylisi.  Millijry  M  iri.  anri  oihcri 

■paelal  OntBta  for  Baglnnora.  Prlea  for  Complata  Bat, 

from  4 if  aii'I  ujLv.irili 

BKAKZOff'S  Academy  Camera. 
MABZOtff' 8  nilalatare  Camera. 
BKAKXOlf'S  Rogletered  Waahing  Apparatus. 
ICAKXOH'8  Rectilinear  and  Portrait  Zianaaa, 
BtABlOIT'S  Beady  Sensitised  Paper. 
MAJUOIV'S  Xnatantaneoue  Shatters. 

aCABZOIfS  BnlargrlnK  Ap '•arataa  and  Migle  LsBtarn. 
BlAJtlOM'S  Beat  Prencb  mounts. 

BKABIOlf'S  Seif-AdjastlnK  XolllnK Press  and  Bumistasr 
BKAJlIOIf'B  Practical  Oaide  to  Ptaotograpby.     A  Mew 

Work,  giving  i  Ir.ir -m.l  (K'v  ,     lii-iruv;ti  jiii  \-^t  I^miihii;  and  ri.nTi^iii; 

Tw**  X.sssons  In  PhotOffraptay  to  Porehassra.— Marlon  and 

Printing  from  Amateur.t'  NeK.itlTea,  EnL-irging. 
XKABIOIC'S  Alpba   Paper  Prints   by   OasUcbt   In  One 

Mlnut'-       Ihc  (  fj.'llli^  Jif  ,H  c  »A       tlic  fMdir.r      *>,4liH'l'-  1'Ai.kcl  S' 

Pbotograpbs  Mounted,  Arranged,  ft  Bound  intoVoinmes. 
Cbemlcala,  Mounts,  Albums,  Scrap  Books. 

PKICEO  LIS  IS  SEXr  FKFH  <>.V  A  n' LICAT  lOS. 

MARION  ft  Co..  22  ft  23.  Soho  Sauare,  London. 

.>5HOW  kOOM-JiKOl'NI)  H.OOR. 

THE     LOISETTIAN  " 

SCHOOL   OF  MEMORY. 

INSTANTANEOUS  MEMORY! 

ART  of  NEVER  FORGETTING  !! 

DISCONTINUITY  CURED!! 

A  PkyiieLgual  Sysitm,  tohMy  H»ltke  Mmmonus,  utin^  noue  of 
Ut  "Lotaiitut,"  "Keys,"  "Pegt,"  "Links,  "  «r  " AsiJtiHiomi.  " 

Dr.  ANDREW  WILSON,  F.R.S.E..  Editor  of 
••Health."  says  :— 

"  Professor  Loisette's  Systkm  is  Piivsiulogical  and 

.SCIB.NTIKIC  I.N-    niE  IIli:iltST  DEUREE." 


Mr.  RICHARD  A.  PROCTOR,  Editor  of  "  Knowledge," 
in  No.  117,  dated  January  35,  1884,  says  : — 

"I  HAVE  NO  HESITATION  IN  TICOROUr.llI.y  RECOMMENDING 

THK  System  Tt»  all  who  ark  i.n  earnest  i.n  wisiiinc;  to 

TRAIN  THEIR  MEMORIES  EPFECTIVELV,  AN D  ARE  THEREFORE 
WILLING  TO  TAKE  REASONABLE  PaINS  TO  OBTAIN  SO  USEFUL 
A  RtSULT." 

Any  Book  Mastered  in  Ont  Reading. 
Great  Inducements  (o  Correspondence  Clas-te*. 
Prosftilut  fost-frer  on  application  to 

PROFESSOR  LOISETTE. 

IT.  NEW  OXrORD  STREET  (oppotUc  Madie't  Library),  LONDON. 


BROWNINGS  PLATYSCOPIC  LENS. 


^^^^  << 


A  NEW  ACHROMATIC  COMBINATION. 

COMBl.MNG  THE  DKHMlliiN    OK   A    MICKOSCOfE  WITH  THi 
PORTAIIILITV  OF  A  I'OCKF.T  LENS. 
'  If  you  carry  •  »mill  I'laiyM:  p.c  Packet  l.en»  (wh.ch  every  ubicrvci  of 
Nature  ought  lu  do)."— C.mam  Alirs  in  Ki^  if-igr- 

'I'he  PUtyKoiHC  t.en<  is  involuabie  10  b>  taniM>,  miecralugi*Lv  or  enl"- 
inulo^iut,  »  it  focuMt  atmiit  ihrtc  t.mct  a*  far  frum  the  ubjcci  u  tl-e 
CoJJinijIon  Lcnw».     1  hu  allcw*  i  |!a<|U«  oljrtl»  10  b*  <r»amincd  eawly. 

The  PU<yicii|>ic  I.en>  i»  made  .  f  f 'Ur  drgrm  of  p-ocr.  puanifyini: 
rnprciivcly,  i<>.  15,  ao,  and  90  diam».  .  the  luwtti  f'owcr.  having  the  largr-l 
field,  ii  the  bed  adapted  for  icocral  u  e.  •  . 

The  t.cD«e<  are  »et  in  Ebonite  Cell*,  and  mouiMed  in  Tortoite»nell  Frame*. 
/yice  0/ the  rialyuopic  l^ni,  mounlni  in  Tortoi$t  shell,  mogm- 
fying  either  10,  15,  20.  <»•  30  Jiamelets,         6</.  each  p</ti'er. 
IlluNlrated  <lc  crii'li.iti  vciit  free. 

JOHN  BROWNING.  63.  STRAND.  LONDON,  W  C. 


NEGRETTI  &  ZAMBRA'S 

WEDDING  OR  BIRTHDAY  PRESENTS. 
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LADIES'  IVORY  OPERA  GLASS, 

Gill  Mounted,  with  Kni;ravtil  Miinogram.     Pricrt  from  £t  ST. 

GENTLEMEN'S    FIELD  OI.ASSE8, 

W  ill   M    i  .;r.uii  :  i  I'lrn  i  J  sjU-rr.     Price  froa-.  Z  ,  .■. 
Opera  OUttrt  mounted  in  Aluminium,  Tortoitcatwil^  •  r  I'earL 
Micro*c<>pe>,  Nfa_i;ic  I->tticrii<,        of  every  tSeecnpt  ion. 
Illiulralcii  Price  p<>«ied  free  to  all  p«rt«  of  the  Worid. 

NEGRETTI  AND  ZAMBRA. 

SclKNTiriC  I.^ST»l.lMrsT   Makhc^   AI»I>  OrllCIANI  TO  TMB  Qv, 
HOLBORN  VIADUCT. 
Braochci  :— 

45,  Girahill ;  tia,  Rc(«nl  Street :  PholocraphSc  Sfstfie,  Cryttal  Pklact 


m 


CXIV 


NATURE 


{Feb,  12,  1885 


GEOLOGICAL  SOCIETY  OF  LONDON. 

The  ANMVKKSAkV  MKKI  INi.  of  ihi«  S.«:;>;iy  will  he  htid  ai  iht 
Socirty  j.  \{»riroem»,  liufliiigiou  Huu^r.  ua  FKiDAY,  Fabntary  20,  m  One 
u  clock  :  and  ihs  ANNL'AL  PINNKR  will  Ukc  phcc  ihc  Eicninc 
ni  the  •>(  juRs*  Hall  Rcsuunm  <R(«eQi  Suwt  tiittnuMe),  u  Su 
odock. 

«t  tft*  Socw>y'»  Apwrtiuttm. 

VICTORIA  UNIVERSITY. 

Tilt  (  AI.KN'DAR  for  r3^',,  ooni:»iiiiii^  iht:  St.Ttuteii»  KxA<iifa,i(iu»  l-t*l4, 
f  \aini;i.niijii  l'a|^rN,  i<;r  .  .vr  .  i»  imv*  fi  itilisln  j.  and  cin  In  oUaiiici)  from 
Mr   r  f-  I  .,,-,,  .,,    Ma-itiic-icr,       -Mi.-).>r>.  M     MILIUM  &  Co  ,  London. 


GAS   SPECTR  A.'-Set  of  Six  Tubes. 

O,  H,  N,  m„  a.  and  llr,  by  LmM;  ii(io  Smid  fcr  lana  iJi^hUy 
tr.>iiir.;,d.  Pnw  jof  — Mr.  Riooi'T,  1,  Falaowh  TtirMMb  Ifancnc*, 


s.w 


tl.M.  \  N  1        ll.N  1  il  Ii 

FACSIMILES   OF  THE 


MOST  CELE- 


RKATKI)  IHAMONPS  (Whii.:  a>u( 
Clau  of  (real  lit  irr.  .n  H :>n<fsi.n<c  \l 
Ottalognc.   Price  ^'1 J  I3J. 

k.  IIAMOS,  K.U.S  ,  Weymouih. 


tonWor  Bel 


COPYRIGHT  FOR  SALE  OF  AN  ESTA 

BMSHBT>  SCIF.NTfriC  MAGAZINh,  taiuWe  of  (jtiat  devrU^p. 

mcnt  ;   al  j.rfs.-,  t  rlr.jr.n-  .--r'^lx;.    Good  fWOO*  \0%  dlUOul,  KflCC 

tuar  to  .in  iiniiK -Ji^ilr  T  ■<  I  .    r  •  PMitcolaH  uf  S.  M.i  MoM.  Vliu in  f 

H-  7-      1    •    .:        11:11    :    I  • 

W  A  N  T  ii  D    i  M  M  E  D  I  A  T  E  L  Y.— An 

AMiMaiu  N»twaU'<  10  carry  on  invcMisaiiani  id  a  Marint 

Appty  R.A.,  N  \T('«r  Oflic* 


'•  *.;uc  wiih  dcKiipuve 


ELECTRIC  LIGHTING.  —  Manufacturers 

and  tiihrr*  |>i>s\«^*irK  *piirc  powf  r.  an:!  Jevtr^ut  <>f  li^hlinc  ihcir  Woll^.^ 
economically  bv  KlniriLiiy.  »lu  uld  .ipiily  fur  I'litr  I.iM  u^^)^n.^nlo^  and 
Awuauiainc*.  for  Arc  jr  InondeiwcnK  Uakning,  toth«  "JAKMAN  ~ 
BLECTRtCAL  COMi'ANV,  Mackiiiiiteli  Laae.  HoBMtton.  Uadgn, 
E. 

ELECTRIC  LIGHTING  ANDELECTRO 

PI.ATING-The  -lAKMAN  "  ELECIRK  \I,  COMPANY  *fc 
i>rf|>.arrfl  1.1.  SJipl'I  V  I'VNAMOS  for  LiKhiine  or  Plating  on  ihe 
Pi  RCHASK  HIKE  SVSTtiM.  10  Mil  ih«  <m>vciiiea<«  of  may 
purvhoarn    Mecoo-piUMK aad  Elccti»gildiB|,  older  aaw  ge«d(tM 

juy  <|iianuiy. 

HOME  TUITION,  LONDON  &  SUBURBS. 

— STUDF.N  IS  in  t  Lnvic^  jnd  Mmhrnialic*  jileivded  At  ihrir  own 
l»otl*»*bya  HikIi  Wtjiinler,  K  K  S  ,  01.  very  reiiMjnaW*  lerm*.  Special 

MISS  MARK  S  LINE  DIVIDER,  Price  5s. 

(See  Xai  ;       J.inoary  jj,  p.  375.) 
?'iif  "1"^  Nt<  \I  !  S  r.<perifn<nt<  in  Kni  lional  K.lrctririly,  prepared  accoexl- 

I       1     :       Hum  of  Mr.  (.'urTRKI  L.     Cuniplele  Sel.  la/ 
MATHfMAiUAl,  I  NSTKir  M  KM  .S  fpr  r.,llege»  an.l  PuWic  School.. 
Liiti  nnA  fttttii  ttl,irt  of  the  <»A>re  f^it  /rrt. 
ST\N[  E\        Greiii  l  urn^ulc  II..'*  r  i  -0  1  i  ;    Railway  Approach. 


BOOKS  (Secondhand).  Miscellaneous,  Re- 

a>ai»<lrr<.  &c -C  HKKHI  KT.  KnEli»h  «nd  F«r«lta  Biwluclicr,  319. 
Go* witll  Road,  LondoB,  E  C  Caiakagua  tt*%  tm  MccilM  of  Mo  muBpt. 
tRmrici,  OM  IkelM,  and  PaicKawai  I 


LANTERN  READINGS.— DISSOLVING 
VIEWS. 

THP.  NKAV  (.)1;APRIIP1.IC<)N. 
New  Season,  iSAt  and  iSi;.— Ptmilar  Sotaccu  (m  (bU  Saaaoa. 
Tka  Chanatl  lilanda-Th*  V^'ai  in  Iha  SoMlaB— Hie  River  Ttenw*- 
Devoirthire  Sc«<«v— Henftmi  and  |]M  RivcrWya— The  Ea^bh  Um*— 
l»ndon  P-  or  and  Mow  I  ive-  t\(rpl  aad  rke  Nile  EapeOllipll— Nor- 

way—The  l.ifeUmt— The  >ii;iul  Hiui->TiM  Haid*  of  Lea  Paqr  Pa'> 
TmoMTk— Shadvv>  00  Um  tilinds  lie 
TiM  lanait,  aad  ncwcM  Siock  of  Uaioaa  aad  Slidci^  Sdcatifc  and 

Geaoai.  on  Hiiv  mh^  ^aV  in  ihi«  rotiiMry  a(  the  1.oWr4l  Prwaa. 

F.   MARSH \I  '  •        V  .  -a  <:-r^r-,  1   n^nn,  F..C. 

"^INTERNATIONAL  HEALTH  EXHIBITION. 
DlVtStON-BDVCATION. 
k  PRIZE  MEDAL  AWARDED  TO 
THOMAS  D.  RUSSELL. 

78.  NEWGATE  STREET,  LO.VDON,  E.C., 
For  Oeolo(ical  CoUecUon^Jor  Bdtne*  Teaehin|c. 


LIVING  SPECIMENS  FOR  THE  MICROSCOPE. 

GOLD  MKDALawanledal  the  FISHERIES  KXHiniTlON  10 
THOMAS  BOLTON,  S7.  NEWHALL  STBKr.T.  hlRMINGHAM- 
who  h»«  last  week  sent  to  hi*  wWriber*  vario«i  \  ..nicenisL*  arj  K.  iifm, 
with  ".ketch  of  a  Nul'imnuila.  Heh.n  alto  sen)  out  l'^»lTacKi-.(*r»niii«i  tr-  •■■ 
lif^jriTwr.  var.  J'-nifoni,  Lop)i<ti  uftrry.tallinuK  (*ordvl''phr'ni  U(M.tn«,  Spot^i'-i 
fluviatitii.,  L'vclU  vimccn*.  Analaa  fotiaMaa;  alao  Hydn,  Vwacclla. 
AiBotba.  Cnyfrdi,  aad  elkar  SfwaiMaa  for(Binlfyaa4  Hatda'a)  Ipla^ftl 
I^boraiory  work. 

Weelly  Annuuitcemenli  will  be  made  io  ihia  place  of  OrxaatoaaT.  B.^ 

iuppl^tng. 

Spcdin*!!  Tab«,  One  Sbllling.  pott  flrae. 

Tmtm^htUe  Tuttitm  *»mru  t/Si*  Af^-tAs  /*r  Sttiicri/eitm  tf  £t  ««., 
•r  TW/ri  Tiff  I  /tr  tod  6rf. 
PottfoKo  of  Drawiiic,.  Ten  Partk,  i<.  each. 

FT  g.   CUTTELL.   Preparer' of  ROCKS. 

MINr.RALS,  KO>slLS.  .\.  .  f.>r  M>cro*<"i"c  KcantiiuiKitt  ht0-  ^ 
h.it.d  *e««Ql  ROCK  .«iKCI  IONs  <  I  I  IIMi  MACHI.SfcV  Ha«« 

am!  rmuflF,  M  cuppKed  t,\  li  in   lu  the  v  ti.x,I  of  5./-ef!.-e. 

K.   -■••■.<'..'.  _A-Wr«...  f.,  1  ■-!  :'  ...I  I?  oj.) 


M 


ICROSCOPIC  OBJECTS  FOR  HIRE. 

Hi.iolijjic.'i!,  UnJiauical,  Oeulo.'ical,  hr  the  br»l  M'jiii>r»ri.  l^t 
out  on  mo.*i  niuderate  (rrni*  Particular*  «f  13.  WtLi-S,  I>Wuaw« 
Ro»d,  Kottsl  Hill 


NEW  MICROSCOPIC  SLIDES 

JLsr  tSStTRO  BY 
riDWARI)  WARD,  249,  OxroRn  mkii  t,  MANciitsTr.ii 

Briiuli  P..  l)7:ia  (  P  Jypd  m  o(  BicclUrii  cil(ii«>,  Opaque  fm  Hm 

„  ..      Uui»aaaf<  T  ' 

FaftMte  of  Fmu  (Niemn*  droniav-u»).  in  lialvxm 

Price  One  Shilling  each,  oi  p<»t  ftxe  for  ,«  Slampt  each 
Miir  \r,-ipic  Slitte*  in  K'e^t  variety  *cni  .  tu  cin  .eleeTi  . 
New  Se'i       :  '1  tiiHinlei'  OVijecl*.  IJ  I  >i»i.ection»  of  ihc  (.  i>.  kr-»cu^ 
I><>.t  tree  for  ».  iJ   

MINERALS    AND  STONE 
IMPLEMENTS. 

MK   liRVCK  WRir.ll  I  Ug*  W oil  itatitMfaa «f  lh Ciiiali  aad  Aa 

Puhlit  lu  In^  lar^e  Scrie*  .if 

MINF.RAI.S  AND  S  i  ONE  IMrUMEllTS, 

wtuch  .iritfle  .|ie<itnrn*  *:an  he  .elected. 

Ilai>  tion.  of  Minei.il.<,  KosiiU,  anrf  K        d  m  Zi  uf* tr 4a 

y.B.^ritM  C*lltttinu  »lUum*4  Ikt  I'nt*  Mtdtl,  i{«a. 

Gi:Ms  AND  PRECIOUS  STONES  OF  EVSRV  DESCIUPTIOII. 

BRYCE-WRIGHT. 

.}fiii:-r.:'.^:-i't  ins!  F.xf>frt  im  Pif.iem  Stfmri, 


SGI£NC£  AND  ART  DfiPABTMENT 

en  PFR  CENT-  GRANT  FOR  THF  Pl'RCH^SF  OF  srANDAUD 
COLI.KCriONS  ANO  APPAKATl  ^  KDk  11  Ai.  lliv<,  r,f.OLOf;v 
ANI>  MINEKAl.OCiV.  NEW  LIS  is  and  K>kMS  o« 
ApHiottloai*  lo  he  made  iupplied  by 

THOMAS  J.  DOWNING, 

Geelo^ul,  <!r'f., 
j$.  WHISKIN  ?;TREF.T,  LONDON. FC  f.^w  0"a»ttr  .  t  , 

SILVER   MEDAL  AWARDED 
To  JAMES  R.  GREGORY  for 
EDUCATIONAL  COLLECTIONS  OF  GEOI  <  vf  .v  AND 
MINERALOGY 
By  tha  Inlaiaaiioaal  Maiaih  and  Edacaftk*  E«hWtioa^i«l«; 
Madah  abe  A««tM  ia  iM*.  tKy.  iBr*.  and  tttj h  L«ii*t~ 
and  Lciodon. 
i,,.>fi 

Gl  H  or.KM    ANO  MINERALOCICAL  COLI  KCTIOXS 
Y\.:        i;ri..,  <  illetel,  Schciob,  LaciMWkSiadaaiv  tt, 
Catalpfuu  and  Ltijs     application  to — 

JAMES   R.  GREGORY, 

88,  CHARMjmt  .Street,  Fmntov  Square*  W. 

1  .tahli.lwd   


A  GREAT  BOON  TO,  AMATEURS. 

iraphic  Appafawa  and  Mataiab  «l  Aa  B||hial  Q»«y  taWBaa 


PholoerapliK 
MOty  Prion  frool 

THE  PHOTOGRAPHIC  ARTIST  S  STORBB^ 

Clf  ARTTR  MOUSE  SljUARK, 
^L'l.^.'  Ill  \ l<!t-ncM« Siaiaaa). 
COMPLETE    TOURISTS-    OirFKlTS.     EVERY  REvit'lilTk- 
Maw  lllMMMad  IWccUm  «A 
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MINERALOGY  AND  GEOLOGY. 

Mr.  HF.NSON'S  \a\k>\  ArrivaU  are  :— 

\a\  Fine  Di lU Hl.Y  TKR M I N ATF.D  CRYSTALS  of  ZIRCON, 
3I  inrhe.  lonij.  i\  Mji.are  ;  HhKYLS.  DIOI'TASK,  UWAROWI  l  K, 
WAl.UKWITK,  NA1IVK  SILVER,  HERt>ERITE.  Vprv  Bmiluamt 
RUTILF.S.  rHALCOSIHFRn  K.  and  NATIVF:  COI'PFIR,  Coro- 
«rall:  POLISHLIl  JAI'K  ind  GKFF.N  AVENTURINE.  CROUPS 
and  SINGLE  CRNMAIS  of  STIUNITK,  Japan;  "SHERRY" 
COLOL'RKIJ  lOPA/KS,  Sil«ria. 

A  UcKC  S«rie»  a.  KOClKS.  alu  MICROSCOPIC  SECTIONS  ofihc 
Mm*. 

Litit  »n  A///icati»H         Kimmcri.  Chitcis,  and  Hammef  Straps. 

PRIVATE  LESSONS  AND  EVENING  CLASSES. 

BLOWPIPK  CASES  AND  APPARATUS.       CaUlosuo  fre*. 

SAMUEL  HENSON, 

277.  STKANl),  LONDON, 

  OppoMte  Norfolk  SirccC. 

HOW   &  CO.'S 

Geological  Transparencies  for  the  Lantern. 

r)e«cnpu«e  Catalnjntr  oa  Application. 
WALKER'S  SPhCIFIC  OKAVI  lY  BALANCE  FOR  ROCKS 
AND  MINERALS. 
HOW  ft  C<>  'S  POCKtT  MICROSCOPE  LAMP.  a*.  6J. 
MICRO  PKTROLOCY.— Scclioon  ol  Piichilonc*.  ObjidLani,  Gt«Dite>, 
Sjrcnitei.  Diwites   Cablvm,  Uolerilo.  BaMUts,  Tachjrlitei,  Trschytu, 
Aodctiie*,  Porphyritrt,  R  'yoliic*,  I^avaa.  Ashei,  Cneus,  Schists,  Unt- 
mone*.  4c  .  price  11  M,  each. 

lAMKS  HOW  ft  CO..  71.  r»»«moDOw  SriBrr,  Lowdow. 

THE  CELEBRATED 


H  o  iM  e: 
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tRON  AND  STEEL 

Prind(>!c^  oj  the  .\f,tii:t/,i:tune  0/  Inm  and  SUA,  By 

Lowthian  Hell,  F.K.S.' 
'^'PHE  work  before  us,  as  its  title  indicates,  does  not 
^  attempt  to  describe  the  plant  or  the  manipidation 
involved  in  the  successful  conduct  of  the  several  processes 
pursued  in  the  manufacture  of  iron,  but  is  confined  to  a 
ackatifie  discourse  upon  the  reacdons  and  economics  of 
the  production  of  iron,  and  more  especially  upon  the 
question  of  the  economical  consumption  of  fuel  in  the 
blast  furnace,  as  based  upon  the  aulhor's  \on<g  practical 
experience  as  a  Cleveland  ironmaster,  fortified  by  the 
resuhs  of,  and  deductions  drawn  from,  the  numerous  and 
carefuIly-condu<^ lod  e\|)ciii.unls  which  he  hn^  m.ide  i!|>on 
the  chemistry  and  physics  of  iron-making.  These  results 
have  been  previously  largely  published  at  different  periods 
in  the  Transa<.  turns  of  the  Iron  and  Steel  Institute;  but, 
as  the  author  says  in  bis  introductory  chapter,  they  "  were 
dsiaribed  In  the  lan^age  of  the  laboratory,"  and  it  is  his 
desire  in  the  prf  -:("nt  v  olume  to  present  the  n^neral  rcs'.ilts 
at  vriiich  he  had  "arrived  in  a  more  consecutive  and  lcs> 
attractive  fonii  than  that  necessarily  adopted  under  such 
circumstances,  and  to  correct  any  opinion  therein  slated 
which  further  observation  had  shown  to  require  modifica- 
tion." The  book  also  contains  some  valuable  considera- 
tions of  a  more  commercial  character  than  those  usually 
found  in  scientific  or  technical  works. 

After  an  introductory  chapter,  M:  Hell  devotes  a  sec- 
tion to  an  interesting  historical  sketch,  arranged  in 
chronological  order,  of  the  progress  and  improvements 
effected  in  the  iron  manufacture,  commencing  with  the 
primitive  forge  found  in  the  interior  of  Africa  and  closing 
with  the  introduction  of  the  basic  process  for  the 
manufacture  of  steel.  Then  full  .,vs  a  chapter  upon 
the  direct  processes  for  making  mallcublc  iron,  in  which 
the  economie  results  of  these  processes,  as  i^mst  the 

indiren  nu  ihods  I'uhorc  the  blast  and  puddlinj;  furnaces 
are  conjoimiy  employed),  arc  discussed  adversely  to  the 
direct  processes.  Mr.  Bell  considers  that,  owing  to  their 
simplicity  and  the  partially  oxidising;  t<  ikIcii' y  of  the 
operations  of  direct  smelting,  whereby  the  phosphorus  in 
the  ores  is  largely  left  in  the  slags,  these  processes  have 
received  during  the  past  thirty  years  nuNre  attention  than 
they  merit.  The  author's  ideal  is  a  well-appointed  blast 
furnace  which  expels  oxygen  from  the  ore,  intercepts  the 
escaping  heat,  and  raises  the  product  to  the  desired  tem- 
peratttre  in  one  apparatus.  Owing  to  an  erroneous 
assumption,  wi  th.it  the  COSt  for  melting;  >tcil  m  the 
open  hearth  furnace  is  tiie  Sime  whether  pig  iron  and 
iron  ore,  or  pig  iron  and  scraps  are  tiie  materials 

employed,  the  author  is  led  to  riMr.parc  somewhat  un- 
fairly, on  p.  39,  the  cost  for  fuel  and  labour  of  the  product 
of  the  Siemens  rotary  liimace  with  |rig  iron  produced 

in  the  blast  furnace.  The  comparison  is  made  as  though 
the  two  products  were  the  same,  whereas  the  rotator- 
blooms  are  used  in  the  open>hcarth  steel  process  in  lieu 

of  malleable  iron,  and  not  as  ,1  substitute  for  "iron  in 
the  form  of  pig,"  and  hence  the  comparison  should 
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fairly  be  made  as  between  rotator-balls  or  blooms  and 
balls  or  blooms  of  suitable  quality  as  made  by  the  in- 
direct process  of  puddling  the  product  of  the  blast 
furnace. 

Section  TV.  is  devoted  to  a  brief  consideration  of  the 

preliminary  treatOMttt  of  materials  for  the  blast  furnace, 
such  as  coking,  duurcoal-burning,  and  the  calcination  of 
ores;  and  witii  Section  V.,  at  page  61,  the  author  com> 
mences  his  discussion  of  Ijlast  furnace  phenomena,  which 
he  continues  through  Sections  VI.,  VII.,  Vill.,  IX.,  X., 
and  XI.,  devoting  altogether  a  space  of  283  pages  to  this 
division  of  the  subject  ;  whilst  Chapters  XII  .uid  .XIII., 
occupying  only  forty-eight  pages,  sufticc  for  the  discussion 
of  the  phemmiesa  and  economic  results  attending  the 

production  of  malleable  iron  from  \>'v;^  iron  in  low  hearths, 
together  with  considerations  upon  the  action  of  the  refinery, 
and  of  the  varioas  fbniis  of  puddling  furnace,  from  that 
of  Cort  to  the  Danksy  and  other  mechanical  puddling 
appliances. 

Section  I.X.  gives  much  information  of  a  speculative 

character,  bearing  upon  the  causes  of  the  obser\  ed  alter- 
ations in  the  relative  proportion  of  carbon,  oxygen,  and 
nitrogen  to  each  other  in  the  gases  withdrawn  at  differ- 
ent levels  below  the  furnace  throat.  A  like  remark  ap- 
plies to  the  theories  propounded  to  account  for  the  origin 
and  behaviour  of  cyanogen  compounds  in  the  blast 
furnace,  and  likewise  to  the  explanations  offered  for  the 
appearance  of  bodies,  such  as  silica,  lime,  alumina,  mag- 
nesia, oxide  of  zinc,  and  oxide  of  lead  in  varying  relative 
proportions  in  the  fume  withdrawn  with  the  gases  taken 
at  diflerent  depths  in  the  fwnace. 

In  Section  .X.  the  author  maintains  the  conclusions 
previously  arrived  at  in  his  "  Chemical  Phenomena  of 
the  Blast  Furnace,"  vis.. that  in  practice,  when  smelting 
Cleveland  stone  in  well-appointed  and  well-managed 
blast  furnaces  of  80  feet  in  height  and  from  1 1,000  to 
35^000  cubic  feet  capacity,  driven  by  a  blast  heated 
in  pipe-stoves  to  a  temperature  of  from  500°  C.  to 
600  C,  that  a  ton  of  pig  iron  can  be  produced 
with  the  consumption  of  20*4  cwt  of  coke,  which  the 
author  calculates  is  within  r?^><  wt  of  the  minimum  con- 
sumption of  coke  required  by  theory  to  smelt  a  ton  of 
pig  iron  from  the  ore  in  question.  He  maintains  that 
such  furnaces  are,  and  must  be  as  economical  in  fuel  as 
larger  furnaces  driven  by  blast  heated  in  brick  stoves  to  a 
temperature  of  800"  C. ;  but  he  does  not  direc  tiy  venture 
to  dispute  the  aulvantage  of  an  increased  make  per  1000 
cubic  feet  of  capacity  effected  by  the  larger  furnaces  and 
the  higher  temperatures  of  blast  employed  in  them. 

Mr.  Bell  dismisses,  in  the  sixty  pages  of  Chapter 
Xl^^,  the  consideration  of  the  manufacture  of  steel  by 
the  I>cs!rciiur.  tiic  dephosphorisation  or  basic  {)roccss, 
the  open-hearth  processes,  known  as  the  Siemens- Martin, 
and  the  ore  process.    The  mantrfhcture  of  steel  in 
the  I'ernot  furnace,  by  the  cementation  and  the  puddling 
process,  are  here  also  discussed,  and  in  the  s;une  cha||Hr 
are  also  described  the  reactions  and  investigattc^Mpi 
resulted  in  the  author's  purifying  or  pig-washia|^ 
for  the  dephosphorisation  of  pig  iron  by  means 
oxide  of  iron  added  to  the  charge  of  phosphoil 
contained  in  a  rotating  furnace.  Further,  there  is  i 
.\IV.  an  important  sheet  of  six  diagrams,  gi 
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represcmting  respecti\-ely  the  order  and  rate  of  removal 
of  silicon,  phosphorus,  and  carbon  from  pig  iron  in  the 

author'^  purifying  process,  in  the  Bessemer  converter, 
with  both  arid  nn<!  basic  linings,  during  the  process  of 
mecfaanica!  ptuldUag.  in  the  refinery,  and  during  the 
process  of  puddling  by  hand  labour. 

The  thirty-four  pages  of  Section  XV.  of  the  volume  are 
devoted  to  the  consideration  of  fiicts  and  figures  better 
calculated  to  interest  the  trader  and  economist,  than  the 
manufacturer  or  scientist ;  it  cont.iins  extracts  from  the 
statistical  returns  of  the  condition  of  the  trade,  and  make 
of  iron  in  Great  Britain,  Germany,  France,  Belgium,  and 
the  United  States.  Then  there  follow  two  sections  full 
of  littcrca'.ing  aikd  valuable  information  upon  the  labour 
question,  and  the  effects  of  free  trade  principles  upon  the 
iron  industries.  In  these  sections  comparisons  are  made 
of  the  relative  cost  and  efficiency  of  the  British  workman 
as  compared  with  his  continental  competitor  and  his 
American  cousin.  C'vnincnc!!^'.^  with  the  ;ii;ricultui.il 
labourer,  the  coal  and  ironstone  mmer,  the  labour  em- 
ployed at  the  blast  furnace,  the  puddling  furnace,  in  the 
He?  scmcr  and  other  methods  of  steel  production,  and  finally 
in  the  engineering  and  shipbuilding  induitrtes,  the  author 
shows  that  throughout,  although  wages  are  considerably 
higher  in  Grcit  Britain  than  in  any  Con":nn"  il  ir.  in- 
producing  district,  yet  that  the  English  workman,  being 
better  fed,  does  more  work  per  day  than  bis  competitor : 
or,  in  other  words,  fewer  hands  are  required  in  Grc  u 
Britain  tlian  are  necessary  fur  the  performance  nf  the 
same  wortc  where  fonigners  ate  employed.  The  com  pari  - 
srm  u  idi  the  labour  of  the  United  States  stands,  however,  | 
differently,  the  American  workman,  as  a  rule  (not  without 
exception),  receiving  a  his/her  rate  of  wages  than  the 
corrc>iponding  class  in  F.  i  tind  ;  sach  e<amples  being 
conspicuous  amongst  the  various  classes  of  mechanics, 
while  the  individual  labourer  at  the  blast  furnace  is  paid 
at  about  the  same  rue  m  the  two  countt:<>  ;  l).tt  fioin 
various  causes  Mr.  Bell  states  that  "  the  labour  on  n 
ton  of  metal  in  America  amounts  to  nearly  double,  and 
ofken  more  than  double,  its  cos*,  m  I'nj^land,"  and  similar 
re^nlts  apply  to  the  production  of  malleable  ironbyhand- 
puddimg,  or  to  steel  ingots  from  the  Bessemer  converter. 

The  last  chapter  of  the  volume  compares  with  one 
another  the  chief  iron-prodiii  iii^'  < j  Minfries  of  the  world, 
their  national  resources,  then  coitipctuion  with  Great 
Britain  in  English  and  foreign  m.irkcis,  and  the  effects  of 
imprn'.  rtncn-s.  more  especially  of  the  basic  process,  upon 
the  tjcrman  steel  industries.  Mr.  Bell  concludes  the 
volume  with  a  brief  discourse  upon  the  present  prospects 
of  the  iron  tndr  of  the  world,  and  draws  the  conclusion  that 
the  cost  of  production  of  pig  iron  and  of  steel  cannot  be 
materially  reduced,  except  by  the  reduction  of  royalties, 

railu  .u  rh:ii  ;^cs,  and  w.iges  ;  whilst  the  puddlinr!  fiirnnre 
IS  doomed  to  extinction  by  its  more  powerful  ri\  als  the 
Bessemer  converter  and  the  open-hearUi  steet>md<ing 
furii.u.c  :  M>  th  It  thcrr  islittic  indncrincnt  f.ir  tronmastcrs 
to  incur  any  expense  in  experiments  aiming  at  the  im- 
provement of  mechanical  puddling  appliances.  The  last* 
mentioned  conclusion  i>  prett)  j^enerally  accepted,  but 
that  the  cost  of  producing  pig  iron  and  steel  cannot  1 
be  materially  reduced  may  well  be  questioned  when  the 
immense  dc\clopincnt-  of  the  last  twenty  years  arc  con- 
sidered i  and  there  are  many  who  still  hope  to  see  some 


continuance  of  this  progress,  possibly  in  the  direction  oi 
a  still  more  economical  production  of  steel  from  phos- 
phoric and  other  inferior  ores,  cither  by  direct  prr>ccs-.«es 
or  by  improvements  in  the  existing  types  of  proccdutc 

The  statistical  pOTtion  of  the  work  is  often  very  indefi- 
nite as  to  the  date  to  which  the  figures  apply  to  ditTrrcnt 
localities,  and  the  six  sections  comprised  between  pp.  6i 
and  342,  treating  as  they  do  of  the  reactions  in  Ibe  bLa«t 
furnace,  the  use  and  thcc»ry  of  the  hot-blast,  the  qttaatity 
and  quality  of  fuel  required  in  the  blast  furnace  usin^  m.\t 
at  different  temperatures,  of  the  solid  pr<iducls  and  of  rhc 
i  iu mil  al  changes  as  they  take  pi  n  1  in  the  blast  fum-i-'*, 
on  die  equivalents  of  heat  evolved  by  the  fuel  in  the  SL4»f 
furnace,  on  hydrogen  and  certain  hydrogen  curapoucuL; 
in  the  blast /umace.    Each  of  tiiese  sections  contains^ 
as  might  be  expected,  much  valuable  infonnilion  up^io 
the  theoretical  considerations  affecting  the  combusuua 
fuel,  the  effects  of  increasing  the  height  and  Capkcit> 
the  furnare.  and  the  limits  to  which  the  tempcraturr 
the  bia^ii  may  be  raised  with  economical  results  ;  but  l^t 
sections  might  be  advantageously  condensed,  and  tauck 
repetition  t.  lided,  by  a  more  systematic  arrangement  «tf 
the  facts  and  data. 

The  chemical  analyses,  results  of  experiments.  tb« 
various  facts  and  da!.!,   '  ui^t-r  il  and  otherwise,  with 
discussions  thereon  as  contained  in  Mr.  Beli'^it  volume, 
make  it  a  most  important  and  invaluable  conmbu- 

ti..:i  to  fhr  J  teiature  bearinjj  upiMi  the  scientm^  i.-.: 
economic  considerations  of  our  great  iron  indoMn, 
and  this  notwithstanding  that  the  tbeoKtical  dcdtfcti>Mii 
I  which  the  .luthor  pr.»poaids  may  fail  to  secure  uii)ie.'rx 
acceptation.  W.  H  G 
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Manuai  0f  Gwlo^',  Thf»rttieal  «itd  Pradhal.  \U  I  I.  a 
Phillips,  L1..1)..  F.R..S.  Kdited  by  R.  ttbr.  i.,*, 
F.R  S.,  and  H.  G.  Secley,  F.K.S.  i'p.  546.  (Lordon  . 
Chas.  Griffin  and  Co..  t88$.) 

TtlKKE  are  two  ends  which  a  Manual  of  Geologt.  or 
for  the  matter  i>f  that  of  any  science,  may  bf  in 
tended  to  coinp.iss.    It  may  be  meant  for  Ix^gmucr'*,      ..  1 
may  be  doigned  for  the  use  of  advanced  studeflls.    Ai>:  ^ 
tin  ill  v^liich  the  subject  must  be  handled  m  ..r.;rf 

lij  meet  liie  needs  of  the  two  classes  arc  csstinti^K  4  *■  | 
tinct  ;  for  it  is  no  less  true  in  intellectual  than  in  ph>?Ail  I 
dcvr  1.  >pTnf"nt  that  the  inf.int  and  the  adult  rc»^uirc  diiT^:* '  . 
modes  of  treatment  and  different  kinds  uf  nourishutcai. 

Al  the  very  opening  of  the  work  before  us  we  find,  m 
a  fly-leaf  by  if^elf,  c->';rfrntly  p!ace»l  in  a  e"i>-pfc-jin.» 
position  for  the  purpose  of  calling  special  attenuim  to  it 
the  aphorism,  *'  Knowledge  should  be  practical  from  tlw 
first,"  and  directions  follow  as  to  the  way  in  which  lii? 
reader  can  beit  obtain  the  specimens  by  the  aid  of  »hi<-h 
alone  his  knowledge  can  be  rendered  practical  j^ick 

inst I  .ict 1 1 II) >  would  be  supnllno.i^  \\\  tlie  :  i^-f;  of  advajnT-f 
Students,  and  we  must  conclude  that  the  book  is  lOtetKM 
for  beginners.  We  are  warned  tn  the  preface  that 
things  good  md  beautiful  the  jjods  give  nothing  to  acr 
without  great  toil " ;  this  is  a  truth  whkh  the  real  teacher 
never  fails  to  impress  on  those  whom  he  asfrires  to  gu<vk 
alonj,'  the  rugged  roads  that  lead  to  the  heights  of  lean-., 
ing,  but  at  the  same  time  be  finds  bis  first  and  best  /o) 
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in  rolling  aside  as  fiir  as  he  can  the  obstacles  that  lie  so 

thick  on  the  path,  and,  when  he  cannot  clear  them  away, 
in  helping  the  novice  with  tender,  loving  hand  to  surmount 
them,  and  the  wish  that  lies  nearest  to  his  heart  is  to 

make  the  journey  as  smooth  and  easy  as  is  compatible 
with  thoroughness.  It  can  scarcely  admit  of  a  doubt  that 
the  way  to  do  this  is  to  begin  with  the  simple,  the  known, 
and  the  certain,  and  gradually  lead  on  to  the  complica'.cd, 
the  doubtful,  and  the  hypntlu  iical.  And  it  is  not  only 
because  it  smooths  the  beginner's  path  ih.is  this  is  the 
more  excellent  way,  it  is  even  more  than  that,  because  it 
en  -einlcrs  from  the  outset  a  habit  of  1 1o  irly  distingui-hin^' 
between  what  wc  may  fairly  look  upon  as  established 
truths  and  the  things  which  are  still  mattcrof  speculation. 
If  hypotheses  are  forced  on  thr  Ntudcnt's  irtcntion  in  tiie 
early  part  of  his  career,  and  still  more  if  these  hypotheses 
are  spoken  of  as  if  they  were  universally-accepted  doc« 
trines,  the  fcnrner  soon  era  c s  tn  distln^rtjish  between  fact 
and  theory,  and  his  scientific  studies  lead  only  lo  con- 
fusion of  thought  and  a  haUt  of  jumping  to  conclusions 
from  imperfect  data. 

It  IS  for  these  reasons  that  1  canoot  help  doubting  the 
wisdom  of  introdochig  so  early  as  the  second  dtapter 

(jucstion^  .ih  i'it  which  sn  \er\  little  is  known  for  mtaiii 
as  the  composition  and  condition  of  the  earth's  interior, 
the  origin  of  the  earth's  figure,  and  the  nebular  or 
iiittcoiir  nrigin  of  thr  c.ulli  it^lf.  The  author  is,  hnw 
ever,  countenanced  in  this  by  the  practice  of  many  eminent 
^'eologists,  and  I  ^0  not  therefore  press  the  objection  : 
Init  1  feel  little  doubt  that  he  has  n  it  n  ted  in  the  best 
way  for  tbc  interests  of  those  for  whom  he  seems  to  have 
written  when,  only  twochaptersfurtheron,  he  plunges  into 
the  vexed  question  of  the  origin  of  the  cr^  st  illine  schists. 
Chapter  i  V.,  which  deals  with  this  matter,  bcgms,  "  The 
newest  water-formed  rocks  are  similar  in  appearance  tn 
deposits  which  are  now  being  deposited."  Not  \\(»r(l 
has  yet  been  said  about  the  class  of  rocks  described  as 
water-formed,  nor  any  reason  given  wh)-  ihcy  are  believed 
to  have  been  formed  in  water.  Why  should  this  be  taken 
for  granted  when  it  is  a  matter  so  easy  to  understand  and 
about  which  there  is  so  little  difference  of  opinion 
.Surely  it  would  have  been  safer  for  a  beginner -to  make 
tlic  d(  mnn<«rn»;on  nf  t  proposition  so  simple  as  this  his 
introtluciiun  lu  Uic  study  of  geology,  than  to  launch  him 
at  the  outset  on  a  sea  of  speculation  when  he  is  t">^cd  to 
and  fro  by  ronllicting  theortr>  :ind  l>euilderxd  b\  the 
opposite  opinions  which  dilTeiei^t  authi)riiica  hold.  Our 
author,  it  is  tnic,  evades  this  danger,  but  he  does  it  in  a 
way  that  is  disiitictiy  iinfrtir  to  hi?  render*  He  shows 
that  It  IS  not  impossible  that  crv-stalline  schists  may  be 
pfodoced  by  the  metamorphtsm  of  sedimentary  deposits, 
.ind  then  !:iy?  if  down,  withfuu  .my  further  rcn<on,  that  r// 
rocks  of  this  class  have  been  produced  m  this  way,  but 
he  says  nothing  to  lead  us  to  suspect  that  this  is  at  best 
-in  In  pothc-sis,  still  less  that  it  is  an  hs  pothesis  which 
many  geologists  decline  to  accept.  This  looks  very  much 
like  one  of  those  sweet  and  easy  ways  which  are  so 
f.c\rrrl\  denoiinrcd  in  the  preface.  Nor  is  his  further 
development  of  the  subject  any  less  unsatisfactory.  He 
gives  one  of  the  many  reasons  that  have  been  alleged  in 

favour  of  (he  view  th.it  granite  i*;  also  a  prcdiut  of  niet.i. 

morphism ;  goes  on  to  the  further  step  that  granitic  mrks 
are  the  deep^aeated  foms  of  lavas,  and  so  leads  up  to  | 


the  conclusion  that  all  '•r)stalline  rocWs  ,irc  metamorphic 
products.  There  are  many  geologists,  myself  for  one, 
who  look  favourably  on  this  speculation,  who  are  even 
sanguine  enough  to  believe  that  the  day  will  come  when 
it  will  be  placed  among  established  facts,  but  I  could 
hardly  have  thoiisfht  it  po5";ibIe  that  any  scicntifir  writer 
could  have  stated  it  in  the  present  day  as  a  thing  about 
uhi'h  there  was  no  question;  and  it  scarcely  seems 
prudent,  when  geology  offers  us  so  much  that  is  sure  and 
certain  on  which  to  base  our  teaching,  to  choose  one  of 
the  most  speculative  of  its  tenets  as  the  foundation  for  a 
-chenie  nf  instnirtion. 

A  chapter  follows  on  the  "  Nature,  Composition,  and 
Origin  of  the  Water-formed  Rocks,"  which  illustrates 
under  a  typic.il  fnini  the  dofrcts  and  excellences  of  the 
greater  part  uf  the  book.  There  is  much  admirable  matter 
and  the  illustrations  are  well  chosen,  but  it  would  be  very 
hard  to  teach  from  thi^  i  hapten  The  facts  are  all  strung 
together  in  a  continuous  narrative,  somewhat  scattered, 
too,  so  that  if  we  wished  to  make  out  all  the  steps  in  the 

formation  <if  a  CLrt.itn  rock,  ^^.iv  an  <  irja:dr  iime-^tone,  we 
should  have  to  pick  out  a  clause  here  and  a  sentence 
there  and  piece  these  fragments  together.  In  fact,  tiiis 
and  inan\-  ntlier  parts  !>!'  tlie  liook  remind  us  nf  a  forma- 
tion rich  in  organic  remains,  but  requiring  much  labour 
to  unravel  because  the  fossils  are  embedded  in  rock,  are 
mixed  confusedly  together,  and  arc,  many  of  them,  frag- 
mentary. We  do  not  put  a  beginner  in  pal.contology  to 
work  on  such  a  deposit,  but  let  him  first  get  systematic 
knowledge  in  a  museum  where  the  fossils  have  been 
extracted  and  set  up  in  order.  And  it  is  just  such  orderly 
arrangement  of  the  facts  and  the  deductions  that  follow 
from  them  which  is  wanted  in  a  scientific  manual  intended 
for  a  beginner  ;  they  ought  not  to  be  embedded  in  the  text, 
where  they  have  to  be  hunted  for,  bvit  they  want  picking 
out  and  placinu;  c  u  b  by  itself  in  a  strong  light  so  that 
they  may  catch  the  eye  of  the  student  Again,  if  we 
remember  that  the  materials  out  of  which  the  water-formed 
rocks  are  built  up  were  furnished  by  denudation,  it  would 
seem  that  an  account  of  the  origin  of  these  rocks  must 
necessarily  begin  with  a  description  of  the  mode  of  action 
and  products  of  denuding  agents,  but  for  this  we  have 
to  wait  till  we  rcnrh  Chapter  XI.  That  chapter  and 
Chapter  X.  furni»h  one  of  the  most  f)erfect  instances  of 
the  " cart  before  the  hnr>c  '  ti>  he  met  with  anywhere. 
Ch.nptcr  X.  is  headed  "  The  Cener  d  Features  of  the 
Scener}'  in  their  Relation  to  ("icoIk;^'  .  al  I'lienomena  " ;  in 
it,  while  due  weight  is  giv  en  t<>  the  mtl  lenre  of  upheaval  in 
determining;  the  sh.ipe  of  surf  h  c,  the  larj^e  share  which 
denudation  has  played  in  fonaiiig  lull  .md  valley  is  fully 
recognised  {  bnt  it  is  not  till  wc  come  to  the  follov^ing 
chapter  that  we  are  told  what  denudation  is  and  how  it 
works. 

The  author  n»y  say,  however,  that  aH  thi«  is  very  much 

m.ittcr  nf  npinion,  that  I  have  my  notions  as  to  the  way 
in  which  gcolog)-  is  to  be  taught  and  the  order  in  which 
its  subject-matter  is  to  be  presmted,  and  that  he  has  his. 
It  m.iy  be  so,  but  there  are  in  the  l>ook  slips  and  errors 
about  which  there  can  be  no  difTerence  of  opinion,  and  to 
which  I  ibel  sure  the  author  himself  win  be  gtad  to  have 
his  attention  called.  We  do  not  gencraTty  deser  l  r-  li.ir- 
coal  as  uncrystallised  diamond,  but  this  would  be  nearly 
as  bad  as  "caldtc  in  an  oAciystalllsed  comRtfon  "  (p.  47)  $ 
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*e  can  hardly  agree  with  the  statement  that  "clay  is 
identical  in  composition  with  felspar"  (p.  46),  when  we 
remember  that  the  one  contains  about  47  and  the  other 
about  ]>cr  cent  of  silica  ;  it  somewhat  a  surprise  to 
find  the  old  time-honoured  section  of  a  mountain  chain, 
given  in  I  ig.  34,  p.  80,  still  sun  iving  ;  if  one  wished  to 
select  a  section  of  what  a  mountain-chain  is  not  like^here 
we  have  it.  What  would  Mr.  Huj^.L;iti-.  ^ny  to  the  statement 
on  p.  17,  that  "  the  ncbul.e  are  iiow  known  to  be  in  no 
respect  nebutous"?  On  p.  22  we  are  told  that,  "  when  a 
typical  fclspnr  contains  potash.  It  '\-,  rcco^'iiised  by  frac- 
turing at  right  angles  to  the  side  {su)  of  the  prism."  This 
is  hardly  calculated  to  convey  a  notion  that  potash  felspar 
has  two  cleavages,  and  certainly  gives  no  definite  idea  of 
the  diiection  of  cither. 

The  treatment  of  the  subject  of  joints  is  bewildering  \ 
it  reminds  me  of  the  advice  given  to  a  youthful  and  diffi- 
dent teacher,  "  If  you  are  asked  to  explain  any  thing  you 
dont  understand  look  solemn  and  talk  of  polar  forces." 
We  have  v.ig^ue  hints  that  the  rryst.iiliiUiim  of  mono- 
clinic  augite  and  triclinic  plagioclase  may  in  some  myste- 
rious and  unexplained  way  have  determined  the  direction 
of  the  ciacks  on  the  hexagonal  jointing  of  basalt,  .uni  ili.it 
the  structure  i&  essentially  crystalline  (p.  43) ;  then,  on 
p.  82,  our  mind  is  unsettled  by  the  statement  that  tension 

m  siic<:c>>ively  dilTcrcnt  dircctio-i-i  is  moic  [irobahly  tlic 
true  cause  of  the  phenomena  of  jointing  in  slaty  rucks ; 
then  heat  and  electricity,  it  Is  surmised,  may  have  had 
something  to  do  with  it  Surety  in  the  place  of  these 
guesses,  or  at  least  in  addition  tu  them,  it  would  ha\  e 
been  wdl  to  mention  some  of  the  fkcu  that  throw  light 
on  the  solution  of  the  proble.-n ;  that  the  columnar  struc- 
ture of  basalt  is  closely  mimicked  by  the  hexagonal 
columns  of  starch  and  dried  day  in  the  formation  of 
which  crysullisation  took  no  sh^irc ;  and  that  Daubr<fe 
has  produced,  by  torsional  strain,  cracks,  the  directions  of 
which  follow  the  same  law  as  governs  the  trend  of  master- 
joints  in  rocks.  It  is  this  preference  of  sliadowy  surmise 
to  solii!  substantial  fact  which  constitutes  one  main  fault 
of  ilic  book.  I  lic  notice  of  "  reversed  faults  "  on  p.  77  is 
incomplete  ;  Rogers  and  Helm  have  taught  us  that  thrsc 
are  the  rule  in  \  iolentIy  cmtortcd  districts,  and  the  latter 
has  given  a  beautitul  c  vplanatiun  of  ho.v  they  have  been 
produced.  The  formation  of  coal  is  dismissed  in  ten 
hne*;.  :it  ler»<it  this  is  the  only  reference  to  roil  '.^iven  in 
die  mdex,  and  1  have  not  found  anything  on  the  subject 
ebewheve  in  the  book.  When  I  think  what  an  i  lmirable 
instance  of  inductive  re.isoning  the  tl^srover)-  of  the  terres- 
trial origin  of  coal  supplies,  and  liow  the  study  of  sound 
inferences  like  this  is  one  of  the  best  ways  of  devetoping 
the  logical  f;i'-uh>'  i;i  thr  ^tuf'ent,  \  rr\n;tot  help  rcc^rcttin;^ 
that  some  of  the  questionable  speculations  with  which  the 
book  abounds  have  not  been  left  out  to  make  room  for 
an  account  of  rlu>  .v.iy  in  which  thi«  truth  was  arrived  at. 
1  fear  very  much  that  the  directions  given  on  p.  353  will 
not  help  the  student  much  to  identify  minerals  under  the 
micros.-i >(ic.  <1r,c-  uouTd  gather  frmi  tlictn  tli.it  colour 
was  the  one  important  point  to  attend  to,  for  this  is 
almost  the  only  thing  noticed ;  and  it  is  strange  that  in 
the  case  of  oUvinc,  where  the  extreme-  \i\;t!tuh,s  c>f  the 
colours  IS  of  some  little  use  as  a  distinctive  test,  no  notice 
is  taken  of  the  fact.  Amphibole,  it  would  seem,  is  to  be 
^  distinguished  from  pyroxene  by  giving  brighter  colours, 


but  the  widely  different  cleavages  of  the  two  mineral*. 

and  (he  di(hioi>m  of  the  one  and  its  absence  in 
the  other  are  passed  over.  Nor  is  a  word  said  about 
the  dichroism  of  tourmaline  and  inagnesian  mica.  Of 

the  many  p(»ints  to  be  attended  to  only  one  is  men- 
Ciuaed,  and  the  roost  important  facts  under  tliai  he.td  arc 
omitted. 

For  sircli  re.isons  as  I  ha\c  ^ivon  I  crtnnnt  \\>-\\i  fcslin^ 
that  this  work  is  unsuited  for  teaching  purposes  ;  indeed., 
on  account  of  the  way  in  which  it  mixes  op  theoqr  and 
fart.  I  should  ':ny  it  would  be  poutlvcly  daogeroiis  to  pot 
it  into  the  hands  of  a  b^inner. 

But  it  will  be  by  no  means  without  its  oae  to  those  who 
have  mndc  some  proj^e^ss  in  the  study  of  genlncry.  It  1* 
an  admirable  geological  gasetteer.  The  lon^;  \\<iA,%  %A 
localities  where  typical  examples  of  the  various  das  Mi  of 
rocks  may  be  studied  and  the  condensed  dcscriptmr.s 
of  the  geological  structure  and  history  of  the  various  4*v 
tricts  cited,  will  be  of  great  value.  References  to  oripna* 
memoirs  are  frequently  Riven,  but  they  ini^jht  !>c  larg*!* 
increased  with  great  advantage ;  it  would  be  Kanci* 
possible  to  make  them  too  numerous.  There  is  madk,  to>x 

in  tlr:  speculative  portion  of  the  book,  which,  (".en  *' 
be  in  places  hazy  and  but  slightly  supported  eilbci  Uy 
obwrvation  or  experiment,  is  still  very  acceptable^  E^es 
tfic-  t^nc'sscs  of  an  acute  and  iNnginal  thinker  are 
welcome. 

In  the  section  devoted  to  palaeontology  the  piosles  aal 

uncertainties  of  that  branch  of  geology  are  stated  withoi.'. 
reserve,  and  the  lines  on  which  the  palaontotogisi  maA 
woric  are  clearly  marked  out  The  diapier  on  the  **  Suc- 
cession of  Life  in  Classes  .ind  Orders  of  Animals  "  is  ic^t 
crowded  with  detail  for  beginners,  but  I  lancy  that  ibe 
advanced  student  will  often  turn  to  it  for  reference  itti 
thank  the  author  for  having  furnished  him  with  SBth  a 
concise  index  to  the  subject.  The  brief  indicatu>a$  given 
under  each  head  will  serve  as  starting  paints,  and  hs. 
develops  and  exp.inds  his  icnowledge  by  the  aid  of  specisl 
treatises  and  original  memoirs,  the  student  will  hnd  oc- 
for  himself  wheie  the  author  is  propounding  his  o«n 
peculiar  views,  and  where  he  is  in  accord  irith  his  Jella*- 
palamntokigista. 

A.  H.  GRECSi 


OUR  BOOK  SHELF 

Tram^  TeMts  far  tSSj.   By  Latimer  Oark,  Vk.X.QJE-. 
&C.   (London  :  E.  and  F.  N.  Spon,  1885.) 

At  a  period  when  the  question  of  universal  tune  is  ^ 
every  one^s  thoughts,  more  or  less,  these  tables  shA^i: 

possess  more  than  ordinary  interest.  By  the  product:  .i 
of  a  simple,  etlkicnt,  and  inexpensive  transit  insinjii-<rj 
Mr.  Clark  first  demotisti.ucd  ttiii  transit  observati^:---. 
were  within  the  power  of  others  than  the  professn 
astronomer  or  the  wealthy  amateur,  and  that  by  Lbe»t 
observations  timekeepers  could  be  regulated  to  the  frac- 
tion of  a  second.  The  next  step  was  to  simplify!  ibt 
calculations  in\nlvcd  in  the  redTirtion  of  these  ob*<f»-- 
tions,  bv  the  veatlv  pul)lic.tti<.!;  'f  t.ibles  ginng  m  C.xc^Sr 
h  nir.in  tmic-,  in^tc.id  of  -I'lerc.il  time,  the  u  ii^  i??  :( 
the  sun  and  a  few  of  the  pniu  ipal  stars  convenienity  ,  r.» 
ated  for  observations  for  every  day  in  the  ye.tr.  This  h 
chiefly  what  is  accomplished  in  these  ubl^  now  in  thei> 
fourth  year  of  publicaiion.  In  addition  to  the  fundams^ 
tal  stars,  the  transits  of  fi\-e  of  which  are  given  for  «ver> 
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day  in  the  year,  there  are  tables  by  which  the  transits  nf 
atMUt  twenty  others  can  be  computed  by  the  simple  ad- 
dition of  their  R.A.  converted  into  mean  time  from  that 
of  one  of  the  fund;imental  stars.  The  transits  of  the 
major  planets  and  of  fprtam  Ijright  stars  s^it.ible  for  day- 
liebt  observations  are  al^u  gtven,  and  the  uble^  bhow 
toe  declination  and  meridian  altitude  of  sun,  stars,  and 
planets.  There  is  a  montlily  ephemeris»  and  in  additional 
tables  will  be  found  the  time  of  sunrise  and  stmset,  day- 
break and  nightfall,  the  sidereal  time  at  a  certain  epoch 
of  mean  time  (9  p.m.),  and  the  sun's  semi-diameter  for 
every  alternate  day.  in  the  preface  are  clearly-written 
instructions  for  hxrng  and  adjusting  the  instrument,  and 
for  obtaining  local  or  Greenwich  time  at  any  place  in 
Ef^and  or  abroad  The  times  are  given  to  the  nearest 
tentli  of  a  second,  and  the  tablet  are  dearly  printed  in 
bold  type. 

Rtiu  nach  der  Insel  Suchah'n  in  <if/i  Jiihren  1881-1882. 
Von  J.  S.  Po^jakow.  Aus  dem  Kussischen  iibersetit 
von   Dr.  A.  Anmni.    (Berlin:  Asher  iind  Co. 

1 884-) 

TH£  auihmr  ol  thi»  volume  is  a  zoologist  who  filled  for  a 
considerable  period  the  office  of  Conservator  of  the  Zoo- 
logical Museum  of  the  Rus>ian  Ai  ademy  of  Science-^. 
He  has  also  travelled  widely  on  scientific  missions  in  out- 
lying; parts  of  the  Russian  empire,  and  has  already 
studied  a  portion  of  the  loological  collections  sent  home 
by  CoL  Prcjevalski  from  his  Central  Asian  journeys.  The 
impofUmce  which  the  large  island  of  Saghalin,  off  the 
mouth  of  the  Amour,  is  believed  to  possess  for  Russia, 
led  the  Geographical  Socnty  of  St.  rcicrNbiir;,'  to  de- 
spatch Mr.  Poljakow  to  study  the  isiaiul  and  to  report 
upon  it  from  a  scientific  and  economic  point  of  view, 
lie  took  pas^e  from  Odessa  accordingly,  in  a  ship 
conveying  convicts,  and  arrived  at  the  moath  of  the 
Djuka,  in  .Saghalin,  in  June,  i^*?!.  Ijuring  the  sm  cced. 
ing  fourteen  months  he  travtUed  all  over  the  island,  ilon* 
the  water-ways — which  are  the  on)y  way>  there  when 
travelling  was  possible,  and  arranged  his  collections  when 
the  weather  and  the  season  rendered  advance  impossible. 
This  volume  is  composed  of  the  letters  addressed  to  the 
secretary  of  the  Ge<^phical  Society,  detatling*  bis  move- 
ments when  travelling.  For  the  most  part  tlu  y  are  such 
as  the  most  unscientific  traveller  inii^ht  adiircss  to  i 
friend,  the)  ilestnhc  the  incidents  of  ins  \ an< i-js  jmir- 
ne)s,  the  suptrticial  customs  of  the  natives  he  met,  the 
diflictilties  of  travel,  his  views  of  the  island  as  a  penal 
colony,  its  agricuhural  and  mining  prospects,  and  much 
else  of  a  general  and  chatty  kind.  Here  and  there  in 
the  course  i.f  the  narrative  it  is  .ipparcnt  that  behind 
these  nrilniiry  incidents  of  tra\el  there  is  a  scientific 

KuI  po^e,  which  only  comes  out  <;asuall\  and  by  chance, 
lot  that  there  is  any  concealment  ab<:>ut  the  work  ;  but 
the  real  results  of  the  expk>nttion  will  probably  need 
more  examination  and  arranmment  than  he  has  y«t  been 
able  to  give  to  them.  Towards  the  end  he  summarises  his 
work  in  the  island,  and  the  summary  i<  worth  t^ivint;,  a?, 
show  ini;  tts  what  we  may  expect  from  hiui  nou  that  he 
i'.a-:  tune  f"r  study  and  .irr.in-^cnicnt.  His  i  nllections  on 
Icxving  the  island  were,  he  tells  us,  enonnous.  He  pos- 
sessed all  the  most  important  representatives  of  the 
mammals,  birdSf  (isbes,  and  amphibia,  as  well  as  nume- 
rous examples  of  the  low.rr  animal  world— insects,  Crust- 
acea, inollusk-.,  i^c.  One  of  the  most  important  pi. ices 
in  his  collertioti  is  occupied  by  ethnograplutal  and  an- 
thro[)o!o^H  .il  objects.  He  has  ample  material  to  investi- 
gate and  characterise  the  original  population  of  the  island, 
which  has  now  disappeared,  viz.  that  of  the  Stone  Age, 
a»  well  as  the  race  which  dwelt  around  Patience  Bay, 
and  which  knew  the  use  of  metals.  It  is  highly  prob- 
able, he  thinks,  that  aborigines  who  belonged  to 
the  Aino  stem  were  so  numerous  a  century  and  a 


half  or  two  centuries  ago  at  the  mouth  of  the  Poronai 
Kivcr  that  their  settlements  on  a  limited  space  then  con- 
tained a  laiiger  population  than  the  whole  of  the  island 
does  to-day.  The  present  inhabitants,  die  Gilyaks  and 
the  Orokos,  have  retained  many  of  the  chararleristic 
features  of  the  culture  of  thetr  predecessors.  The  present 
inhabitants  of  Saghalin,  like  the  former,  concentrate  all 
their  activity  in  hunting  and  fishing,  and  they  seek  their 
sustenance  on  the  land  as  well  as  in  the  seas  and  rivers. 
He  notices  that  the  natives,  and  especially  thsise  of  the 
southern  part  of  the  island,  nave  been  largely  influenced 
by  the  Japanese,  who  go  there  in  the  summer  t<i  catch 
fish,  and  that  this  influence  has  lasted  for  centuries.  Ii  is 
only  a  few  years  since  the  Russians  commenced  to  settle 
Saghalin,  in  order  to  introduce  European  agriculture  and 
i  nd  u  St  ry.  Their  first  task  was  to  work  the  coal-measures 
and  to  develop  .ijjri<  ulturc  and  stock-raising.  But  there 
are  great  difficulties  to  he  overcome.  Coal-mining,  Mr. 
I'olj.ikow  thinks,  will  be  successfnl  vshen  the  methods  are 
completed,  the  prices  lowered,  and  the  delivery  of  the  coal 
onboard  nip  rendereti  e.i  ler.  The  tough  and  cold  chmate 
must  always  be  an  obstacle  to  iarmiqg  s  marshes  cover  a 
large  part  of  the  island,  and  the  larger  rivers  are  subject 
to  frequent  alteration  nf  their  beds.  In  fact,  the  climate 
and  toixtj'rajjh)  of  Saghalin  otfcr  no  natural  advantages 
that  would  lead  one  to  prophesy  smooth  things  of  its 
agricultural  future.  The  development  of  the  fisheries 
would  form  an  midmibted  source  of  income,  as  salmon 
and  herrings  are  ttumeraut  and  can  easily  find  neigh- 
bouring marlcets.  **  1  teft  the  Island  of  Saghalin,"  con- 
cludes Mr.  Poljakow,  "persuaded  that  it  was  possible- 
nay,  advantageous — for  the  .Stale  to  cultuate,  even  if 
forced  labour  has  to  be  rmj)!o\  ed.  On  the  other  hand,  it 
was  clear  to  me  th.it  the  results  obtained  so  far  by  no 
means  correspond  u  iih  the  means  and  efforts  directed  to 
that  object."  The  absence  of  a  map,  however  small,  to 
accompany  the  book  is  a  serious  incwAvenience. 


LETTERS  TO  THE  EDITOR 

if  hitttmtpomdtnU.  Htkhtr  «mm  kt  unJerUtkt  i»  ntmrm, 
«r  /#  itmt/md  with  tkt  writtrt  »/,  rijetttd  nukwrntew^i. 
It9mttktU  taktn  of  anonymous  fmmumkatwnt , 
[  Tkt  S^ttr  mrgtntly  requtstt  eorrtspmtdmtM  U  kttp  thdr  UUr$ 
as  tkart  as  possible.  Tikt  frtumr*  mt  kis  spact  is  ««  £nmt 
tkiU  it  is  imfestible  otktnme  f  inmrttkt  afftaramt  mm 
^  €MmmmiemHmu  «mitaitdng  itUtntMtftml nmtlfiuU.  1 

OatdhMi*!  Reseafcbes  on  the  ContJnaity  of  Vegetable 

Protoplasm 

Dr.  Jules  Sciiaarschmidt.  in  .1  i  -ipcx  (Nat i  kh,  January 
29,  p.  390)  on  "  Continuity  between  itie  Protoplasmic  Conieots 
of  Acljaceot  Cells  in  Plants,"  gives  what  he  culls  '*the  history 
of  this  subject."  Hot  he  vakcs  no  idiereace  to  the  daborste 
memoir  by  Nfr.  Walter  Gardiner  whidi  I  eommunicated  en 
brhalf  of  tfi.u  gentleman  to  the  Royal  Society.  This  was  read 
on  .\pnl  26,  i^i,  and  is  published  in  the  ihird  |W»rt  of  the 
rhi'oiofhital  Tmrnac  ti<'iu  tor  ih.it  year. 

Dr.  Scbaarschmidt  statev  in  his  c(»mmunic.tlion  that  in  1884 
he  "claimed  the  univ<.T~.Mi;y  (if  the  communication  (at  Ica-st  in 
tissue^)."  I  do  not  luy-ilHud  th.-it  the  Miablishmcnt  of  indi- 
vidual cb-lims  to  unoccuj  K- 1  tcrritury  .ts  iiniioilnnt  m  the 
Scientific  as  il  appears  to  be  in  lb«  iMjliticil  w  altl.  .SuU  I  think 
it  is  only  due  to  Mr.  Cirdiner  to  quote  in  nfcix  nce  to  this  st.itc- 
ment  of  Dr.  Scbaaischmidl's,  Uie  following  passage  (the  iuOicJ 
arc  mine)  from  the  concliision  (pw  8$^)  of  Mr.  Garduicrs 
memoir 

**  AlthoQI^  1  an  aware  of  the  danger  of  vnd&ag  to  conclu- 
noos,  I  cannot  but  remark  dial  when  these  iCMdt»-wbieh  were 
foreshadowed  by  Sadis  and  IIuMtdn  when  thqr  discovered  the 
perforation  of  the  sieve- plati  iW  tshen  to  coaaeetion  with 
those  of  Ruiww,  it  appears  extremdy  probable  that,  not  only 
in  the  parenchymatous  cells  of  pulvtnl,  m  phksm  jMrcadymi, 
in  endosperm  cells,  and  in  the  proiiencbyBiatOttS  Mat'Rbres,  is 
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continuity  ettablisbed  from  cell  to  cell,  but  thRt  Hie  ftrngmtmn 


it  tf  mmek  wkkr,  if  m»t  0/  mm¥«nal_ 
Kcw,  ScfMaiiMr  7 


W.  T.  Thuilton  Dvbk 


A  Plea  fior  tha  Experimental  Investigation  of  tome 

Geological  Problems 

The  subject  of  lerreitrial  phyiic*  in%*olves  the  study  of  such  a 
Ur|<;e  Dumlxr  of  pbencKnenn  that  it  is  quite  comprcheosible  that 
any  one  investigator  inu-<t  devote  hilMSrif  to  only  one  or  two 
brancfaes  of  it  at  the  m(>!>t.  The  conset^aeoce  of  this  is  that  from 
time  to  dmr  v)mc  ><»:tion  of  thi^  extensife  field  of  Kseareli  it  for 
a  period  neglected.  Such  is  really  the  prswnt  State  of  experi- 
nenul  geol<:>i^,  nnd  cs]>ecially  that  braacb  relating  to  awvessents 
of  the  earth's  surface. 

Disttirbances  perceptible  at  the  terrestrial  lurfaoe  may  be 
looked  upon  as  made  up  of  three  rery  distinct  grouf»  :  first  we 
have  actual  upheaval  or  depression  of  comparatively  large  tracts 
of  land.  S'-L  jii  lly.  VI  h  ive  true  eartli'ju.i-.L^,  wliitli  probably 
are  drjsen'i  I  !  i;)ii>ii  3.  variety  of  circum-jtancrs,  a!>,  tor  instance, 
tli'j  smpiiiii^  o(  I  umzk  stratum  brought  to  the  limit  of  its  flexi- 
bility in  coii^etjuence  of  the  first  group  of  movements  ;  or  the 
formation  and  injeclioa  of  fissures  by  igneous  matter.  Lastly, 
there  exists  a  scries  of  >m.ill  di»iurbanccs  imperceptible  to  our 
sense*  and  even  to  otdiuar)-  instruments  of  earthquake  measure- 
meotf  and  only  di  coverable  by  special  delicately  ctJiistructed 
apparatus.  They  »ccm  to  l^c  dc[)endent  npoo  a  variety  of  aKue«, 
amongst  which  are  those  of  the  two  former  groups,  together  wit*i 
change;!  dependent  npon  or  in  relation  with  barometric  prestur  .  , 
tidal  action,  tcnpeiatnre  of  the  air,  iain£dl,  Ac. 

The  vp1iea«sl  or  deprestion  of  war  earth's  auiface  is  the  very 
bosis  of  giedkii^eal  science^  for  it  is  in  comaquencc  of  this  that 
roclt  have  been  brought  within  die  reach  of  investigation,  and 
that  our  gloHc  has  some  dry  ground  upon  which  we  can  lis-e, 
instead  of  one  coiitinuou-.  (.-xpanse  of  oce.m.    The  changes  of 
level  were  suppo  d!  li\  'li  ■  c.\laclysinie  sch  >ut  of  geologists  to 
occur  suil  ionly,  briii^.i.^  .it).;»ut  entirely  new  distribution>  of 
land  .ind  w.itcr  in  a  stiort  period  of  time.    Lyell,  as  the  leader 
of  the  unif  irinists,  laboured  .ill  his  life  to  prove  ihit  f'lf^r  up- 
heavals were  in  the  main  a  .slow  and  gradual  priiLL-.s,  cxr  :iiiing 
over  long  pcri'Kis  of  time,    ( Jne  of  this  author  s  example^  which 
he  brouglit  forward  in  ilic  argument  with  as  much  skill  and  force 
as  an  accomplished  counsel  would  have  done  in  pleailing  a  cause, 
was  the  ren>wntd  (vj-calledl  temple  of  Ser.ipis  at  I'o^iuoli. 
This  building  wa>  f  >r  half  a  century  the  sttbHect  of  almost  in- 
BUIMfahlc  ho<jks  and  paniphletSt  some  of  which  sliow  a  \  ast 
anKNtnt  of  tngenuity.    None  perhaps  wen  moic  daborateiy 
warfced  out  than  the  volume  of  raseatches  oa  the  phenoniena  of 
this  building  and  the  ne^bonring  coast  fion  Gaeta,  around  the 
whole  golf  of  that  aame^  together  with  the  Golf  of  Naples,  to 
the  Tunta  Cam|>anetla.    The  author  there  brin^  forward  a  large 
amount  of  genuine  evidence  to  show  that  during  the  la  t  2000 
years  iIr-  wfp.tf  r.  last  hxs  l»ccn  in  a  -i.-iit:  nf  1.  i.  ill.ti.' .n.  ..1  ili.ii 
the  rt-l.tti»t;  <.li.ijit;e  of  level  of  tht  l  in  l  .in  l  -.i  \        Wvn  i[iuc!i 
a-  12  in.    ."^o  far  as  Niccolini's  iiut-^M^;  ui  >  i>  wi  10  di  il  le  of 
liciiig  carrird  out,  afmnilant  evidcate  JioacI  tliit  .I'mut  the 
»ccoiid  or  thirl  century  B.c    the  cn.i4    liiu   eiuiinienced  to 
descend,  and  continued  to  do  -o  ^{radualiy  until  Uie  loth  or  llth 
cenluri'.-'t,  when  elevation  took  ]ilace  fir  nearly  6  m.,  till  in  the 
sixteenth  ceoturyi  when  depression  again  «el  in.    This  depression 
Unowgofog  an  in  a  remarkahly  rapid  manner.    I  have  in  my 
p<is  e*si.in  nn  engraving  of  the  temple  of  .Serapis,  in  which  the 
base  of  the  three  cohimns  stand*  on  the  wi>per  anli(juc  pavement 
of  the  building,  which  is  perfectly  dry.   This  is  dated  1810.  In 
NicGOtini's  work  is  another  drawing  nade  in  1845,  in  which 
water  had  commenced  to  collect,  so  that  it  was  necessary  to 
wadeabont    In  |K7<>  a  layer  of  earth  of  orer  a  metre  had  been 
spread  over  the  floor  to  make  access  convenient,  the  standing 
column  lK:ing  surroundcil  by  brickwork  cylinders,  and  standing  in 
witrr  of  f>ver  .1  metre  in  <lt-)tth.     The  gronnfl  wis  then  dr\'.  Init 
f;..[ii  nil:''  ;  1  liNi  n  I  i  .M'.<  '   "li'-  ImiIMuii;   1    f  .iiiid  |  •:!  .•l'.';^ 

l..iii;iri:;r..  vd  r.,^-.>l!     I,  \vii:i''  .-.I  l.i^'  ^\'\\  -i.  I;i  i       .iiid  ■  1 1'.  ]  ■  \\y\' 
.III  .1  I  lili  iLiI  J.i;.  .1  ul  -  .1.  ■..ilhl  li.i.  Ii<\ii  .id.li  .l  :  .  l';r:l,.M 
r.li -r  I  ill-  I    »r  1.       Sirilin   ■.  .:  ,.r    ill  ^  h  1  ,       Lri'll    I  ■!  ■*tTVr  ;  Jl  •  >l  ll'JI 

uf  Sfi!.  iif  \\:-  M:  di'.  :r  uk'iii  .ind  Adrutic  cuasis  of  Italy, 
wliii.li  .dl  -l'lmi 'm  irdu.Lii        ihi^  geologically  speaking  young 

penin iiul  ^:u\^ing, 

^^Hut  iMf,.'  CM. I         M'.  :>l''.  ■111,;^  are  we  not  justified  in  vij.- 
that  the  axial  ridges  of  the  Apennines  are  nut  doing  kaIso, 
^atl  - 


probabiliry  (<>  a  lar  greater  extent,  fhotigiitrom  the 


want  ijf  a  t'lxe'i  iatam  line,  such  a  "he  s -a  niav  afforl,  we  are 
unable  to  appreciate  the  aaKNtni  of  disturbance  ?  It  k  not  lubeif 
that  this  coaBge  «f  levels  exceed*  $i»  m.  in  in«a«k  ttwc%  aa 
Italv. 

u  w*  area  accept  the  reoent  reports  from  Spain  ai  grt^-^ 
exaggeratioo-s,  wc  cannot  well  believe  tbew  to  he  pore  orvcR 
tions  when  dunges  of  400  m.  are  spoken  oC  which  cooM  banftly 
he  aaaeited  witbont  some  ftmndation  of  imth. 

Now,  are  we  not  boond  in  lone  way  to  iaresUgate  tiH9v> 
phenomeoa.  whidi  hmlve  the  ■nxf  pnadptcs  of  geol^i^J 
science?  It  is  strange,  bot  trae.  that  aroandthe  OeJH  of 
and  (taela  no  instrument  t ■  for  registering  ihc  rdsiiw  lena! 
of  the  sea,  nor  do  it.crt  c\i*i  any  mark*  on  rocks  thai  atr 

it  1^  ii'>t  kn  >vsii  wlieliiur  di-.;  m  S.i'i>  i-  "I  ll.r  sea  lu«jk  (ti*ce. 
and  wc  :iri.  [urfc/idv  i^'n  'i.in:  'it  \\\.:  •-.i':-  iii''.  •  ".•.t  clvaraCMSS  4 
the  change  of  the  relative  IcvcU  ut  the  Luid  ai><i  sea. 

But  putting  asi<le  tht^  gradual  elevation  or  sul«»dence.  arx  ••^ 
not  permitting  to  slip  by  one  of  the  mo  t  remarkable  cram-.  ■ ' 
quick  elevation  and  depression  which  frutn  the  »cc>>uij-s 
now  reach  us  are  takiiM|  place  in  Spain  f  Were  ibc  rr{w^s  '  ' 
cluingcs  of  three  and  loar  hundred  metre*  tnte,  wc  sb««iM  I  * 
compelled,  to  a  certain  extent,  to  acce|>t  in  part  the  teachi^gt  '4 
the  cattidysnisls. 

It  seems  regrettable  that  Eogland,  which  the  mother  ohb'tt 
of  geology,  Aonld  allow  son  an  opnwtaakjr  as  the  Spnaf 
peniosob  now  presents  for  the  ineestiptioa  of  impoitaiit  ler- 
icsirial  disturbances  10  slip  by.  Even  if  the  eaillKpsafc«»  tham- 
^..Ives  are  not  studied,  little  expense  of  lime  or  money  WiivM  \^ 
necessary  to  chronicle  at  lea»t  the  [>rincit>*l  phenomeoa  now  t» 
progress,  which  the  Royal  or  some  other  Society  might  w-sd 
lake  up.  H.  J.  Joussto.n-L*  .  i> 

Iridescent  Clouds 

The  letters  of  Prof  Puufi  Stnyth  and  .Mr.  I.  Kd3iun.i  <.~Vj-i 
(vol.  xxxi.  p.  1481  on  iri<lesccnt  clouds,  while  intcres'.inc.  J» 
not,  if  I  mistake  not,  record  any  new  phenomena.    Tt>e  <}-rs.r 
tions  given  agree  vety  well  with  that  of  a  phenomcn  >n  whj..T^  : 
h.ive  ol>serve<l  here  sevml  times,  and  which  is  'lr-crt><i  c 
Hersthel  4  "  Meteorologf,'*  p.  225.    Ileie  the  pheoottumaw  - 
usually  seen  before  ihe  approach  of  the  monsoon,  and  is 
upon  xs  a  sign  of  its  being  near  at  hand.    Under  these  «a« 
stances  it  can  hardly  be  admitted  that  they  have  any  oiwfrrt  . 
with  the  cloud  i^nws  of  which  so  nnch  have  been  wnctca. 
which,  is  ol>servcd  from  the  top  of  I)  tdabetta  (8600  fcet^.  arr  i.« 
brilliant  as  ever  when  the  atmo^|>here  is  sufficiently  drr. 

It  may  perhaps  still  be  of  interest  to  some  to  knf;<w  "x 
olwervations  matle  on  the  s|>ectrum  of  the  >un  when  »-  - 
through  mists  from  the  same  hill  -howed  that  the  »pe^-~  -■ 
nf  the  "  ffreen  sun"  can  be  completely  repr(Kluce«l  by  .-. 
pi.^iiiL;  til'  spectra  of  sunlight  passing  through  a  mi»!  • 
through  a  thick  layer  of  moist  airland  it  is  pru*aWc  '-h^'  *.* 
cases  in  which  ihe  snn  has  been  seen  green  on  txr  thri> 
explained.  C.  MicHia  biaim 
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Science  Teaching  in  Schools 

I.N  the  discussion  3-s  !o  the  teaching  of  science  I  have  ixkr^l 
to  find  any  disiiih  i  .  vi  ression  of  an  element  in  the  itl-^- 
which  h. IS  for  years  ^cuicd  tn  me  of  the  highest  irojuinancc  *j 
to  which  I  shouhl  like  witl.  y  "ir  in  iiiu^siDn  t  >  call  «:teii'i-- 
In  thos*.-  of  our  schools  where  science  is  taught  it  is  aim  ■* 
always  taken  uji  late  in  the  boy's  career,  ouen  when  he  » 
passing  from  the  lower  (o  the  upper  school.  Tlii*  I  (eel  1 
a  mistake.  Think  for  a  moment  of  the  procevs  of  ' 
of  that  phenomenon — the  English  schoolboy.  In  i-  >  many* 
be  P.1S.SCS  through  the  first,  second,  and  thirrl  \:>:\u-  A  a 
learning  little  more  than  the  habit  of  diligent  ploddu^,  *** 
developing  little  more  than  the  art  of  BlorMig  ami&AQ 

f  {ii  K  iiiv  of  dry  ract'4>   Kc  leans,  Ib^nstance. 
i.r  {.;iuninBr  rules ;  he  learns  ndeafor  cnakl^' 
iinosformaiioDs ;  heev«oleam^  in  the  ^Mone  fii#<"ti  s>i.n| 

,11.  Minns  that  examiners  tire  known  10  *ML       ih<:  p 
tuidiiij.'  Mil"  "lioi>ur  *'     I  ■  I'll  Jbw  iKcn  urifiii^ 
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M  Prof.  AiBHtfOME  vaiy  prafieriy  snf^tr^t-;.  The 
irould>be  diuiple  ofidciioe  &  timikdmtnick  (&«  luul'ablx  n')t  a 
few  teMbm  of  Mieiiee  wtra  wlwa  thcgr  fim  uw  the  cdtene), 
but  ihe  noveltjr  of  the  sitntitloa,  the  ti^ht  of  new  applkooet  and 

>traiijjc  rciults,  enable  him  to  pull  himvclf  toecihcr,  and  his 
intcrt-^i  for  a  time  l<cci«  up,  I're-sently  he  ii  asked  to  conduct 
for  himiclf  W'tii--  'iiiiplc  •«lops  ol  ■'.L  l'.Rt;vL  rr  i-.uii;rn;  ;  he  fails, 
the  whole  busiiic3>  is  a  new  worl»l  10  inm,  ^vA  in  tin-  iiu>iery  of 
hi«  wishfnlne*-;  to  ilo  something,  he  l^'.^cii. hiri^-ly  A^ks  for 
more  dry  facts  10  devour.  Whnf  i-i  ilu-  iihiin\tt-  rc-ult?  If 
science  is  to  be  taught  elTectunlly  /.'  '•///  .'  i<:-jiti  -.fi'h  i.hf  fii>!ui! 
yvrs  of  Ihr  c<Uii-'iii-»-nl  (orftr,  ,ind  ihire  is  surely  no  suhicct 
that  len<ls  itself  m  ore  appro|iriatety  to  the  youthful  mind. 
Children  deli^^ht  to  talk  of  (lowcts,  of  insecU*  of  the  wonders 
of  nature  ;  they  are  ever  asking  sugcestive  queMions  ;  they  are 
inilcfatigable  CoUecton  of  objects  of  beauty  ;  the  Kindcrjjartcn 
system  has  4ckiiowlei|ge4  that  the  child  is  an  orderly  being 
deli^tine  in  qnmiKtiy  and  ookiur.  Vet  we  iocrea-L'  vocabu- 
lajybytuwofd  **sMr'*  amlfiul  to  tell  him  an>ihu<t;  of  the 
wonders  «f  itunlom.  Whjr,  our  voy  USxf  tttles  are  bMcd  on 
jiui  such  fafartc!  To  efleel  tbu  early  introduction  of  adeace 
the  very  lie^l  and  mo^l  consi<lcratc  teaching  is  reauired,  as 
indeed  it  \s  a  much  more  difficult  task  to  guide  the  young 

•-' I'li.-nt's  t!  ^lii-  tli.iii  !'>  1;  11 1' I rj  the  veteran  student's  reaiiing. 

\Vl'  a.irit.  iiinlirr,  .1  weli  liimiL-I't  out  prti^TCS'iive  srheme  of 
Mm^'lc  i;'Ti<  r  il  t  i.  ti  c  which -.h  ill  I"-  >iig(jesiive  10  the  teacher 
"if  the  cuuim:  to  Ur  put*ne<l.  T  o  fli ;^w  tiii  vnch  a  scheme  is,  I 
am  <]uite  aware,  not  a  matu  r  rii  [nunicnts  ;  it  would  fequlM  tbe 
Awiciation  of  many  mind>  and  many  sympaihu-s. 

Something  in  this  direction  has  l>ecn  done  in  France,  and 
good  text-books  arc  to  be  found  m  the  Knglish  science  primers 
and  io  Paul  Hcrt'a  Bnolt  of  General  Science  for  the  Young; 
text-book^,  how  ever,  arc  not  an  inimcdiAle  waot — for  the  matter 
of  that,  the  pupil  may  make  his  own — we  do^  however,  want  that 
which  will  help  the  conadeniioiu  teachar  to  see  how  he  may 
make  the  teaching  of  sdence  intereMing,  Inteltigent,  and  above 
all  progrtr«)Hve.  We  cannot  4librd  to  wait  nr  unintelligent 
teaching  to  die  «  natural  death,  remembering  that  there  la  in 
Hnglaml  no  criterion  that  the  teacher  in  the  nii<ldlc-cla&s  school 
can  l(ii(k,  that  trachini;  <loes  not  pay  in  examinations,  that  the 

' ; !  y- 1 "  ir.r  ■  iiirtlM.il  il-<_ll"  iii'-l   ti:.iilil)'  tc^  -i;Ih>mI  iliM-ijihiic, 

aii.l  liiLill),  ll.at  1  tii; -c^i^ot-,  ».lii<.tl)  taught  aifu!  -.nch  .lu.iluro  as. 
almost  to  prcclu'li-  uiy  i.ihcr  method  with  the  young.  Under 
the  present  /■/;'""«*  n'  i-  not  growth,  it  is  a  graft,  and  a 
graft,  it  i-i  in  l,c  feared,  "f  ;ii  v  r.nfortunatc  nature  ;  the  sooner 
it  "levflops  r<.NOt>  of  I's  own  the  !H.'tter.  It  is,  under  the  circum- 
stances, no  cause  for  wonder  that  the  more  ailvanccd  student 
tlotin<UTS  over  common  general  principles.  I  have  confined  my 
remark^,  for  the  ■  ake  of  definilcness  to  middle-class  schools,  but 
they  arc,  I  believe,  with  Unessential  variation,  apj>licabie  to  the 
general  •iuc>iion  cf  the  tencbing  of  sdeocc.  G.  K.  BaiUY 
Heidelberg,  Febmaiy  3 

Barrenneaa  of  the  Pampas 
I  AM  anxion-'  to  add  a  few  further  remarks  on  this  miercsling 
subject.  It  w.is  durinj;  it*  iiivr^tigniiiin  that  I  was  so  deeply 
im|>resst-d  tviih  the  desperate  struggle  for  existence  which  charac- 
teriKs  i'  -I.!'  iIhl;  fftiit-  /•nuc-.  I  <.\m\A  itari.'  watch  the 
contest  on  th^'  ."iv  l.:itt1r  huld  hself,  aod  for  tli;ii  ]Hir|->Qise  1 
cctaMisbed  ri'V-  ;i  f  r  (m-  months  in  the  nonli  -l  l mguay, 
nwayfrooiall  other  habitation,  among  (he  wooded  baalu  aw\ 
la^ncs  of  (he  River  Ainpqr.  11ii>  n«er,  thongb  normally  .1 
quiet  strewtti  b  subject  to  tropttial  floods,  dtinag  which  the 
water  rose  often  thirty  feet  in  n^t  boar^  The  "moote."  or 
fertile  wooded  belt  on  eacl)  -^Av,  i-^  lutriM-cicd  widi  mvirK's  xtA 
l^wncn  ri«eTnlnfP  with  flnfiiul  \\y\  \'e^vuxlilf  life  of  -itiL-dbr  in- 
terost.  I'hf  :dliji."i!or,  c:\i  j-iin  lui,  [iiyti[w>!:iinils,  muri.'x  ^nd  <ilhcr 
.ami  ndiiiherl'.-.'.  snakes  tir.tvi:  in  tlit:  iiiaT-hy  sAam;  s,  wlnlc  in 
the  wo<<.ls  wc  nu-r  with  ths-  piiuis,  the  ia;;unr,  the  t;tcal  li<.Ti't, 
thp  Po49llkania,  ihc  KitiUil  •,\-i,i)ix,  and  numerous  (ithi-r  ^iii^iilnr 
.  ADd  birdf  dcs<:t)l>ed  in  my  tittle  bxok.  Kut  it  u  ;is 
.:  i^'^f^  lhatihe  principle  of  ttnttir;^!  seltcnun  vl.^^  mo  I 
•:  lajfJn.  In  such  a  »U-tfict,  in-' nrnn  w  ith  roik-Ms 
■r-x-.i-:-.'.  fl-.Tjdi  thai  carricil  aK^y  wholu 
ly,  \\A  ■:  |»'  I  ilh  '  '  droughts  that  dried  up  ific 
"  c  fivvr  it  J  I,  r.'i  Kfdjoary  plant  could  live, 
aliuv1.1l  ^filMt'  The  imty  pl.nnis 
wefc'  fcttierwHsonous,  or 
fMMMt.We  bod 


|in 'iiiiHi  \\.\\ 
«M)  e«La|ii-d 


aod  launsh.  The  bnttercnp  is  replaced  by  the  little  poisoaotn 
yeltow  ointtt  with  its  viTipmous  buds,  the  passion-flowers 
a^deiMBds.  bmoBiaa,  eonvovulnscs.  and  dfanbnig  legnninoai 
plants  escape  Doth  Hoods  and  cattle  by  climbing  the  behest 

trees  and  towering  over  head  in  floods  of  bloom.  The  ground- 
plants  are  the  portulacas,  tumeras,  and  Oenotheras,  bitter  and 
ephemetal  on  the  arid  rock,  and  almost  independent  of  any 
other  moisture  than  the  heavy  dews.  The  j>ontederias,  alismas, 
ari'l  jiliuita^i),  with  t^riis-i--  and  ic<ig''^,  ii-ri\f  nn/.'-vii jd  from 
th<--  ilccji  ,iiid  bnlitant  pools;  aud  ili  »,i^'h  .it  insi  sight  the 
"  mi Jiiti  "  doubtless  impresses  the  tr;iv»  licr  rus  a  scene  of  the 
wiliiest  confusion  and  ruin,  yet,  <>n  closer  examination,  wo  fmmd 
it  far  wore  remarkable  as  a  manifestation  of  harmony  aiiil  l.iw 
and  a  striking  example  of  the  marvellous  power  which  plants, 
like  animaN,  possess  of  adapting  themselves  to  the  local  peeu- 
liarities  of  their  habitat,  whether  in  the  fertile  sha<les  of  the 
luxurious  "moote"  or  on  the  arid,  parched-up  plains  of  the 
treeless  Plampiau  £owin  CtAM 

GftM  Manew 


Recent  Earthquakes 

NVi  I  ii  rt-U  rctice  to  the  statemeiu  in  Natijrf.,  vi  l.  x\xi.  p.  262, 
tli.it  ;h<.' cdih  junke  of  December  25,  1K84,  was  ie.;w.(.ieil  !.y  the 
magnetic  variation  instruments  in  London,  permit  tne  to  inlurni 
you  that  an  eflfccl  wa-  .\\-<<  notices!  on  a  curve  of  the  magneto- 
graph  at  the  Imperial  Marine  Observatory,  \Vi!hr)rr>«hsven.  But 
while  at  I.ondon  declination  and  bifil.u  *vorc  i.illy  ilTrctivI, 
here  only  the  Iwloyd's  magnetic  balance,  the  initruriiLtit  lor  ver- 
tical intensity,  was  set  in  o'.i  ill nigi),  first  at  gh.  52m.  p.m.  local 
lime.  Fill  I  lietails  will  lie  published  in  the  Ztitstkriftxti  Gerauin 
.Meteor^lu^^y.  Ot.  M.  ESCKIMHAGUI 

WiUielinshaven,  Febniary  6 


Mr.  W.  a.  SANFORti,  in  X  \rt  Ki.  -i  J.inii.uy  io,  p.  iSy, 
s.iyv  un  tin  aUivc  suljjrcl  :  — "  It  W'>i:M  I'C  in^/icsliri^  to  know 
wiicthcr  anything  of  the  sanif  kiii'l  dc-uiiKd  in  his  letter] 
had  been  observed  elsewhere  1;  tin  s.ime  time."  I  have  been  col- 
lecting observations  on  this  subject  lor  a  continuation  of  my  \a\>tx 
on  carthijU  ik(->  m  Devon,  published  in  the  Transactions  of  the 
Devonshire  AsM)ciaiion.  The  Vicar  of  Hampton  has  very  kindly 
given  me  his  esperieooe  of  the  c.-irthquake,  as  the  wave  .-ippeared 
to  have  p,xs  ed  very  near,  if  not  directly  under,  his  house.  Bamp- 
t«m  is  seven  miles  north  of  Tiverton,  and  .-ibout  a  mile  inside 
the  junction  of  the  Carboniferous  and  the  Devonian  systems^ 
sitinte  on  a  rather  large  patch  of  limestone.  The  tine  the 
eaithqnake  occurred  there  wa<  p,n.  In  the  di«wiiig» 
room  at  the  vic^ra^c  a  appeared  as  if  a  heavy  tractianF«n!^ae 
was  j>assing  close  to  the  window  ;  the  window  faces  enatwaid. 
In  the  kitchen  the  servants  were  greatly  alarmed  by  a  rtimb&ag 
noise  .iiul  .i  sh.i'..  ini,'  iiii  ii  r  the  tloor.  Some  of  the  Vicars 
nei^h?  "jr^  -ay  thty  hcAui  a  re}K>rt,  .tn  1  houses  with  cellars 
nil  Icr  ihctn  .in<l  higher  felt  the  shaking;  more;  some  [KTsniis 
who  w<  I.'  up  -.t.tirs,  thinking  that  it  was  some  explosion,  rushcJ 
down  -I  ..I  -  1  out  ,|  .|  h>rs.  The  effects  were  also  felt  at 
Shillinglorii,  twumilc--  M  -t  int,  and  .iKfi  nt  Combehead,  one  .and 
a  hllf  mile  di<;tnnt,     '\\\c  port!      y.   the  di'srntu-  it 

hkv  .»  h'  .nily-l:iiii'n  :iiinerHl  train  passing.  The  only  damage 
d-Jtit.-  .It  l;:\nipii.riw.x^  .1  piece  of  wall  was  thrown  down.  This  was 
iiiid'nih;oUy  tbe  aaa»e  shock  or  sci-mic  wave  as  tnentioned  by 
Mr  iniord  as  occurring  on  the  night  of  Thursday,  Jan WUyO* 
and  would  appear  to  have  travelled  from  east  to  west. 

Edward  pAsrirr 

Devon  and  Exeter  [nsiitution,  Kxeter 


Loltgopsis  ellipaoptcra 
rut7i.D  you  allow  int.-  space  to  ask  whether  any  of  your  rc.iders 
can  give  me  a  cine  to  the  present  locality  of  the  type-specimen 
<ii  Lti^faU  tUiftefftfttt  Adams  and  Reeire,  obtained  daring  the 
voyage  of  the  StmMang}  and  abo  to  state  how  gratdot  I 
shottld  be  to  any  one  who  can  lend  me  specimens  of  that  genw 

or  of  othcTH  allK  I  to  h  ?  W»l.  e.  HOYLR 

CkttUng.r  i:xp.;dition  Office,  32,  t^'ueen  Street,  Edinborgh, 
February  9 


I„  Wrav,  Tmr.— Your  supposed  drag<-.ndy  belongs  to  the 
bmily  AscoLifMimt  allied  to  the  ant^llonf. 
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Cn'tUSA  TION  AND  I  YESIGHI 

IN  his  intc-ro'.inij  [).i]>er  on  "The  I  ntl  uence  of  Civilisa- 
tion u|>ii]i  11) c--)^'li;,"  read  recently  Ijelnrc  the  Society 
of  Arts,  Aifr.  Brudcncli  Carter  bupports  tlie  commonly 
received  view  that  the  vision  of  savaigeft  is  far  more 
acute  than  that  of  civilised  men.  In  soMte  sente  this  is 
doubtless  tnte ;  bat  that  tiie  eyes  of  savages,  considered 
merely  as  optical  instruments,  nre  prcatly  superior  tn  our 
own  appears  to  be  inconsistent  nith  optical  Ia\v>  and 
facts  long  since  estahlishcc!  h\  the  laljours  of  Airy, 
Helmholtz,  and  other  investigators.  it  is  known  to 
physicists  that  the  resolving  power  of  an  optical  instni' 
ment  is  limited  by  its  aperture.  With  a  given  aperture 
no  perfection  of  execution  will  carry  the  power  to  resolve 
double  star^,  or  stripes  alternately  dark  and  bright, 
beyond  a  certain  point,  c  il<  ulabic  by  tlie  lavss  of  o])tics 
from  the  wave-len<;th  of  lij^lit.  \\  ith  suiticietu  ajjproxi- 
mation  we  may  say  \\m\X  a  double  sur  cannot  be  fatriy 
resolved  unless  its  componento  subtend  an  angle  exceed- 
ing that  subtended  by  the  wave-length  of  light  at  a  dis- 
tance equal  to  the  aj>erture  If  we  take  the  aperture  of 
the  eye  as  rsth  inch,  and  the  wave  length  of  light  as 
I -40,000th inch,  ihisangle  is  found  to  be  alHuit  ?  minutes  ; 
and  wc  arc  forced  to  the  conclusion  that  there  is  no  room 
for  the  eye  of  the  savage  to  be  much  superior  m  resolving 
power  to  (hose  of  civilised  physicists,  whose  powers 
approach  at  no  great  distance  the  theoretical  limit  as 
determined  by  the  aperture. 

It  has  always  appeared  to  mc  that  the  5.ii])eriority  of 
the  savage  is  a  question  of  attention  and  practice  in  the 
interbretalion  of  minute  indications,  and  that  it  is  com- 
paraUe  with  the  acuteness  of  the  blind  in  drawing  condu- 
ttonsfrom  slender  acoustical  premises.  It  wooid  bean 
interesting  subject  for  investigation,  but  I  should  not 
expect  to  find  that  when  put  to  a  direct  test  blind  people 
were  .it)le  to  hear  sound--  wholly  inaudible  to  others. 

The  increasing  prevalence  of  short  sight  is  a  very 
important  matter,  worthy  of  all  attention.  There  is  one 
6tct  in  coDBCCiion  with'  it  which  1  avail  myself  of  this 
opportunity  of  mentioning,  in  the  hope  of  inducing 
<;.:  ienlific  ocidi-its  to  j|i\c  it  further  examination,  f  find 
tliat,  thoiijih  not  at  all  short-sighted  utuier  ordinary  cir- 
cuinstanrt's,  1  become  decidedly  so  m  .i  nearly  ilark 
room,  seeing  much  i>etter  with  s|n:cr.iclcs  of  36  inches 
negative  focus  In  a  moderately  good  light  I  see  rather 
better  without  the  glasses  than  with  them.  From  the 
few  observations  that  I  hai-e  made  t  have  reason  to 
l>i:tieve  that  this  [)eculiarity  of  vision  i>  not  uncommon. 
Wtlh  ihc  aid  of  a  set  of  tuiRavf  gl.ii.ses  it  is  easy  to  trj' 
the  experiment  in  a  room  lighted  with  gas.  The  flame 
^hould  be  gradually  turned  lower  ai.d  lower,  so  as  to  give 
full  time  fiM'  the  pupil  to  dilate,  and  for  the  eye  to  acquire 
iu  maximiim  tenaitiveneM.  In  my  own  case  the  most 
marked  indicatioii  of  better  definltkm  is  tiie  augmentation 
of  binocular  relief.  Ravi^eich 


THE  LSTERNATIONAL  INVENTIONS 
EXHIBITION 

TWV  KF  ^cems  now  little  reason  to  doubt  of  the  success 
of  the  South  Kensington  Exhibition  of  next  summer — 
success,  that  is,  from  an  educational  and  scientific  point  of 
view.  What  its  financial  result  may  be  depends  upon  a 
variety  of  circumstances,  and  perhaps,  since  it  is  very 
inij)robable  that  there  can  be  an\  -erioii-,  deticit,  wliile,  if 
there  is  a  iaige  surplus,  its  di»|>osaI  Mill,  a%  usual,  form  a 
problem  difficult  of  solution,  tins  part  of  the  question  does 
not  really  very  much  matter.  That  Londoners  wilt  have 
a  pleasant  outdoor  lounging  place,  that  there  will  be  ' 
abundance  of  music,  that  the  fountains  will  be  as  pretty 
as  last  year  and  the  gardens  prettier,  all  this  may  be 
taken  for  j^r.inted  ;  bat  there  ho  a  seems  e  i  f  r  y  reasonable 
expectation  that  we  shall  have  more  than  this,  aiod  that 


the  E.xhtbition  will  be  uhat  it  profcs&cs  to  be — acompkrr 
'  illustration  of  the  prepress  nuide  in  die  application  of 
'  science  to  industry  dunng  the  past  twenty  years.  At  ali 
I  events  if  it  is  not  it  win  be  tne  fault  of  the  promoter*. 

since  the>  h.ive  had  so  large  a  range  of  rhoirc  \\\  .\  v.  '''.j.^ 
only  been  possible  to  tind  space  for  aonic  third  of  ilie  .AiJpb 
cants,  and  an  enormous  number  of  exhibits  have  bcffT 
rejected,  not  because  they  were  unsuiubie  or  unuueresl 
ing,  but  sunply  because,  when  there  was  not  room  far  a&, 

I  some  must  of  necessity  be  excluded. 

To  begin  with,  it  was  thought  best  to  exclude,  nat  onli 
the  actual  .irticles  which  wetc  -hown  last  -lear.  Iiu*.  inrer - 
tionsof  the  same  cla^s,.ind  r<insei  pientiy  thete  w  lit  t>e  fcrcHii 
at  South  Kensington  this  year  few,  if  any, exhibits  relatiaf 
to  food,  clothing,  or  sanitation.  It  appears  that  this 
has  given  rise  to  a  oenain  amount  of  ma rt-bumtng,  sraci 
reference  is  found  to  all  these  heads  in  the  ofticial  cIosa 
fication  ;  but  it  must  be  remembered  that  the  announce 
ment  was  duly  made  at  the  beginning  that  the  space  tn 

I  allotted  to  these  and  certain  other  classes  would  tw  scmt^* 
limited,  and  then  again  It  was  impossible  to  Ibiieeee  hos 
large  would  be  tlw  response  to  the  invitatieas  isiad 
The  task  of  selection  has  been  a  difficult,  and  iodcerf  a* 
invidiotts,  one  ;  but  wc  think  it  will  be  found,  wbcr  th* 
show  is  opened  m  May  next,  tii at  this  ih.tnklc^-  t.tsk  ?-« 
been  performed  with  great  judgment,  and  wirii  a  ju-t 
consideration  of  the  claims  of  exhibitors  on  the  <>rte  hax*!. 
and  the  interest  of  the  public  on  the  other. 

We  arc  glad  to  have  heard  that  in  none  of  the  ihutv- 
one  groups  into  which  the  inventions'  half  (we  are  not  »>• 
consiileiing  the  iiniMcal  ])a:t'  oftlie  Fvhibition  is  I'u:.;?*:, 
ha\c  the  apphcati')n-.  been  lichcicnt  ;  in  some  they  a:r 
naturally  better  than  others,  l>iit  in  esery  i>ne  thcrt  ' 
enough  to  provide  a  fair  representation  of  liic  ci>rt>h:;  >t 
uf  its  particular  industry,  and  of  the  improvements  nlur^ 
have  been  made  in  it  during  the  limits  of  time  witb  «|ikS 
the  Exhibition  is  concerned!  Even  this  will  doobtleei  ^ 
a  crm'ic  of  compl.iint  iii  those  who  l>elie\>?  that  injurx  «nl 
be  dune  to  o  n  m.mufatlurcrs  by  tlie  opportunity  jfivrii 
foreigners  of  iniuating  our  wares  and  the  methods  S 
w  hich  they  arc  produced.  This  is  a  specious  but  a  sune- 
what  narrow-minded  notion;  the  early  history  of  in  vesL**' 
is  full  of  stories  of  the  elTorts  of  inventors  to  kc«p  the  r 
inventions  secret,  and  the  constant  fiiiltn*  of  such  cfTprt. 

may  be  taken  .i^  one  of  the  jiriri.  iinl  c.iii^cs  whi.-^ 
produced  the  modern  ralcni  s>3lcin,  uiKlcr  ^ktch  jut 
iiuentor  is  protected,  so  far  as  law  can  protect  him.  n 
the  enjoyment  of  the  property  he  has  created.  Hmsv 
are,  of  course,  many  instances  of  processes  worked,  ana 
successfully  worked,  in  secret ;  but  these  arc  the  evccpricti. 
and  on  the  whole  it  is  found  that  inventors  individui.1  >. 
and  industry  generally,  ^ain  f.ir  more  lt|.    1    3'.  j  c.  ^ 

Eublicity  than  by  one  of  concealment.    60  u  i»  wuh 
itions.    It  may  be  taken  as  tolerably  certain  that  nitt^ 
facturers  who  have  any  special  process  which  they  Ucanr 
to  keep  to  themselves  will  not  select  that  panrculir 
process  for  exhibition,  and  that  on  the  whole  nian-Jij. 
lurers  find  exhibitions  profitable  or  they  would  not  be 
anxious  to  engage  in  them.     The  suggestion  ih  .i    .  : 
made  by  some  wiseacre  that  the  Exhibition  >>iiouid  be 
confined  to  tmtried  inventions,  so  that  manufacturer^  fete* 
of  course  have  no  other  means  of  hearing  of  novekiea 
their  own  trades)  might  have  the  benefit  of  sectiig  tkm. 
does  not,  perhaps,  c.tTI  for  serious  rrfutition   If  the  cuoci^ 
collection  of  rubbish  which  fills  the  big  building  at  Wa».i 
ingtoi-i,  df\(jted  to  the  Tnited  States  I'.itent  <  >rr.ce  «t«-? 
carted  across  ttie  Atlantic,  and  placed  in  the  Ken»uu(t«fc 
Galleries,  it  is  a  cpiestion  whether  the  public  would  |« 
more  bored,  or  the  manufacturers  less  instruacd. 

As  would  naturally  be  expected, in  an  eshilMtion  of  th>* 
character,  machinery  will  occupy  a  tar  larger  proport^o; 
of  the  s[>ace  than  on  previous  occasions  ;  we  undcrsrair^ 
tliat  It  h.is  therefore  been  necessary  to  make  coriwdr; 
able  additions  to  the  motive  power  provided  for  ilMt 
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use  of  exhibitors.  Hcsules  the  engine  which  suppUed 
power  in  tlie  machinery  gallery  last  year,  an  engine  is 
crcv'.ed  in  the  new  gallcr)-  which  is  being  put  up 
along  the  north  side  of  the  old  Sooth  Gallery,  as  described 
in  the  Joumat  of  the  Society  of  Arts  for  January  3a  A 
third  engine  will  al^o  be  provided,  which  will  drive 
machinery  in  one  of  the  Foreign  Courts.  It  will  thus  be 
seen  that  those  visitors  who  have  meclianical  tastes  will 
be  amply  provided  for. 

As  fcgaids  the  prospects  of  applied  chemistr>',  we  are 
not  able  to  speak  so  .confidently.  Probably  the  complete- 
ness of  this  portion  of  the  show  will  almost  entirely  depend 
on  the  success  of  the  effort',  which  are  bcinjj  made  by  the 
Sociciy  of  Chemical  Industr)' to  secure  a  collective  exhibit. 
The  announcement  made  by  the  executive  at  the  outset, 
that  it  was  desired  to  show  processes  rather  than  products, 
is  bdieved  to  have  kept  back  many  manafacturers  from 
seeking  to  show  specimens,  while  it  is  obvious  that  but 
few  chemical  processes  could  conveniently  be  carried  on 
in  an  exhibition  gallery.  Possibly  tliis  rule  might  have 
been  abrogated  as  regards  the  chemical  section,  and  wc 
believe  that  no  attempt  will  be  made  to  enforce  it  with 
reference  to  the  collection  of  the  Society  of  Chemical 
Industry,  in  which  it  is  proposed  that  the  information 
^ec^uirea  shall  be  given  by  means  of  a  collection  of  pic- 
tonal  diagrams,  exemplifying  some  of  the  more  interesting 
or  more  im()ort.iiit  (  hf-mir.il  operations. 

As  our  readers  are  aware,  a  similar  work  is  being  under- 
taken by  the  Physical  Society  in  the  class  devoted  to 
"  Philosophical  lostntments  and  Apparatus,"  though  in 
this  case  there  will  be  less  left  for  the  society  to  do,  since 
the  principal  makers  of  apparatus  ha\  e  come  forward  in 
sufficient  numbers  to  en-.urc  a  good  rei)resentative  collec- 
tion. Tlie  ol)jc<;t,  lunscver,  of  the  Society  in  exhibiting 
has  been  not  so  much  to  supplv  deficiencies,  as  to  show 
the  work  which  has  been  done  by  its  own  mcml>ers.  We 
bdieve  that  the  Kew  Observatory  and  the  Meteorological 
Society  will  abo  be  among  the  exhibitors,  the  latter  in 

their  old  place  in  the  grmituh.  I'.c^ides  this,  a  very 
interesting  exhibit  is  promised— namely,  a  fully  hlted 
observatory,  which  we  understand  one  of  our  best  known 
makers  had  offered  to  fit  up. 

In  the  class  devoted  to  Photography,  which  comes  next 
both  in  the  classification  and  in  actual  position  in  the 
galleries  to  the  philosophical  instruments,  the  Photo- 
}^rnp!iit-  Sncictv  h  is  itiulertaken  to  form  a  collection  of 
appar,itu:3  aiul  specimens  not  likely  to  be  shown  by 
makers.  It  appcirs  that  the  .Society  intend  to  go  a  little 
beyond  the  precise  limits  of  the  Exhibition,  and  to  show 
a  collection  of  examples  illustrating  the  entire  progress  of 
photography  from  the  inventions  of  Nicpce  ana  Daguerte, 
and  it  may  doubtless  be  assumed  that  in  so  special  a  case 
no  objection  will  he  raised,  espcciallv  .i^  l)ut  a  very  small 
space  mdeed,  and  that  only  on  the  walls,  will  be  required 
for  what  cannot  fail  to  prove  a  most  instructive  and 
interesting  collection. 

The  progress  which  has  been  made  in  electric  lighting 
has  indeed  been  sufficiently  illustrated  in  the  exhibitions 
of  last  and  of  the  preceding  year ;  in  fact,  the  Health 
Exhibition  offeretl  almost  the  onh  public  example  of  aiiy 
progress.  .It  .ill  in  England.  Doubtless  the  lesson  will  be 
repeated  this  year,  and  on  a  more  extended  scale,  for  wc 
learn  that  considerable  additions  are  being  made  to  the 
arrangements  fbr  electric  lighting  of  the  buildings,  while 
it  is  intended  to  use  the  light  also  for  the  garden  illumina- 
tions, an  improvement  due  to  the  energy  of  Sir  Francis 
Bolton.  If  this  idc  i  is  carried  out  on  tlie  plan  which  wc 
tmderstand  is  intended,  the  instantaneous  lighting  up  of 
the  myriad  incandescent  lamps  by  which  the  gardens  are 
to  be  illuminated  will  ceiuioly  be  one  of  the  most 
popular,  and  one  of  tlie  most  wonderful,  sights  in  London 
next  summer. 

The  above  remarlcs  refer  onlv  to  the  English  portion 
of  the  Exhibitkm.    How  much  will  be  contributed  by 


foreign  countries  it  is  not  yet  possible  to  ascertain. 
Thanks  doubtless  to  the  efforts  which  were  made  by 
certain  of  the  members  of  the  British  Association  who 
were  in  the  States  last  year,  the  American  CcHtrt  promises 
to  be  well  filled,  and  it  must  be  admitted  that  in  the 

present  Exhibition,  if  we  get  .American  ingenuity  well 
represented,  we  shall  not  very  greatly  miss  the  contribu- 
tions of  other  countries,  thou^  we  iwpe,  all  the  same, 
that  these  will  not  be  lacking. 


THE  RETiffA  OF  IffSECTS 

T  T  might  have  been  thonj^ht  impossible  for  any  one  who 
has  studied  the  eyes  of  Arthropods  to  doubt  that  the 
so-called  retinuize  are  really  the  nerve-end  cells  of  the 
eye,  and  correspond  with  the  rods  and  cones  of  the  verte- 
brate eye.  The  evidence  in  favour  of  this  view  accumu- 
lated by  the  researches  of  almost  every  observer,  including 
such  eminent  authorities  as  Johannes  Mulier,  Leydig, 
and  C.rcnacher  is  so  overwhelming  that  of  late  years  no 
one  has  thought  tit  to  dispute  it. 

Mr.  Lowne  has,  however,  at  last  attempted  to  overthrow 
this  theory,  and  in  a  paper  just  published  in  the  Tratu- 


Fic.  I.— Section  ihroiigh   ilir  ry,-  ,  f  S.juilli,  thowing  the  .dUtribiiUM 
of  lh«  ullitiute  nerve  filinlt      the  rcliuulac.    The  OmmatvdU  to  the 
left  of  ihc  ri;ur'^  .ire  clmwii  uith  their  aeooMfMljrilie pi>"M<it oclU 
nompleic  :  in  ilie  ihrm  to  the  right  iImm  ■>«  ooiillMl  in  order  to 

>h  iw  m'lrr  I  li  .irly  ihr  ilixlribution  Of  iht  Mftre  fi^rtli :  c.  corneal  facel*  ; 
11.  <ry^^^:ll^l^  ,_.i;ir;  ,  h,  rhabdooii  »i  WlinuU  ".  iusiUr  merti- 

tjr.uie ;  t.st,  terminal  anastomoii*  of  Optic  oerve  Abnls  t(i|<pl)in^  (he 

ViO.  t. — Ttart^-ene  ^cctioii  thfoogh  the  Mnnalidium  of  SquilU,  showing  ch« 
>ev«n  rrtlriiil.t  .  ell«  <arrounding  the  central  ituMoail.  Therctimtlx  are 
wri'ii  i<j  I-  '%sc'.~  :i  I  utitidcrablc  aiiiouiii  -ji  gnaillar  plgMMt  which  is  on- 
evenly  duiribuied  iu  the  diflcfenl  ceJU.  Ikd 

a^Mtr  of  the  Linnean  Society,  vol.  ii.  part  ii.,  on  "The  Com- 
pound \'ision  and  the  Morphology  of  the  Eye  in  Insects," 
has  brought  forward  certain  statements  to  prove  that  all 
the  parts  of  the  eye  in  front  of  the  basilar  membrane 
are  dioptric,  whilst  the  true(?)  retina  is  situated  behind  it. 

To  one  who  has  been  devoting  considerable  time  and 
attention  to  the  eye  of  Arthropoda,  this  proposition  is 
particularly  striking  and  unexpected,  and  many  points 
at  once  ore ur  which  show  that  it  is  untenable. 

In  tlic  first  place  it  is  untenable  because  we  have  ample 
evidence  to  show  that  the  original  theory  is  the  true  one. 
The  nerve-end  cells  throughout  the  animal  kiiwdom  have 
certain  definite  charactensticsi  They  are  the  cdls  in 
which  the  ultimate  fibrils  of  the  optic  nerve  terminate, 
and  no  ner>-e  fibnls  have  ever  been  seen  to  leave  them  to 
supply  otter  parts  of  tho  qre;  and,  in  the  second  pbce, 
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they  are  always  pigmented  either  by  a  diffuse  fluid  "  re- 
tinal piir()lo,"  or  l>y  piK'nirnt  in  granules^  or  both. 

Id  both  these  p.irtii  iilars  the  retinulac  of  Arthropoda 
resemble  the  nerve  end  cells  of  iither  animals. 

It  i»  hard!)' n<-<  <  ti  V  to  point  out  that  Lcydig,  Max 
Schulti,  Grena^ii  md  nniny  others,  have  traced  the 
optic  nerve  fibrils  i<>  ihe  retinula:.  1  have  in  my  posMS- 
sion  several  series  of  preparations  show  ing  this  iMith  in 
insects  and  Criistare.i,  antl  any  one  can  readily  sec  this 
for  hini-.clf  by  makiiiu;  e\en  rl'iiu>y  -ertions  through  the 
e)'e  of  Squilla. 

In  Fig.  J  1  have  figured  the  nerve  fibrils  of  the  eye  of 
Squilla  perforating.;  the  bwmnent  membrane  and  entering 
the  retinu]2,  and  in  Fie.  3  a  transverse  section  through 
the  rhabdom  and  retinttlx  showing  their  relat  ve  position 
and  numbers. 

A  special  feature  of  the  rclnmla  is  tliat  it  is  always  pig- 
mcnteil.  In  specimens  liartlcned  in  spirit  a  granular 
pigment  may  be  seen  in  the  retinula  cells,  which  is 
usually  of  a  light-brownish  colour  and  very  unevenly  dis- 
tributed (Fig.  2).  Uiic  in  addition  to  this  granular  pig- 
ment, the  relinuhc  contain  a  true  retina  purple,  which 
fades  ijpon  exposure  to  the  1 -lii  This  was  discovered 
in  1S64  by  Lcydig '  in  the  fulKuMng  genera  of  Insccla  :  — 
Procrustes,  Scarabxus,  and  Pieris,  and  in  Astacus  among 
the  Crustacea.  I  have  also  seen  it  in  Muua  vomitoria, 
and  have  now  no  doubt  that  it  exists  in  the  Arthropod 
eye  generally. 

So  far,  then.  I  think  i»  n)ust  be  admitted  that  both 
anatomical  and  phys;i.>K)^iral  r.i:>iiitr.itinns  tend  to 
pr.n  c  that  the  retmula  is  the  ner\e  end  cell  of  the 
.\'  ihropod  eye. 

When  we  turn  to  morphology^  too,  we  have  confirma- 
toiy  evidence  that  this  is  the  case. 

In  the  ocellus  of  the  water-beetle  larva  the  retina  is  a 
simple  cup  of  pii;mented  hypo<lermis  cells,  in  \^li!i.li  the 
ii|i;ic  nerve  tibril-.  may  l)e  rc.nlily  seen  to  terminate. 
These  cells  are  most  certainly  homologous  with  the 
retinula  cells  of  the  so-called  "compound"  Arthropod 
eye,  as  has  been  already  shown  by  Grenadier  in  his  im- 
portant treatise,  "  t'ntersuchungen  fiber  das  Sehorgan 
der  Arthropodi  n  "  ami  elsewhere,  and  confirmed  by  the 
more  recent  rcsoan  lies  of  Lankester  and  IJuurnc  upon 
the  eyes  of  Limulus  and  the  scorpions. 

The  researches  of  Claparcde  and  Weismann  on  the 
development  of  the  eye  of  Arthropods  confirms  the 
deductions  of  morphology,  by  proving  that  the  cells  which 
ultimately  form  the  retinnisc  are  specially  modified 
hypodermis  cells,  and  at  .111  c.irly  st.ij^c  come  into  con- 
nection with  ojitic  nerve  fibrils.  It  any  fui ther  evidence 
uere  reipiired  [o  confirm  this  homolovjy  it  can  be  readily 
obtained  by  studying  the  eyes  of  very  young  cockroaches, 
in  which  the  retinuhv  at  the  periphery  of  the  e>e  are 
formed  from  specially  modified  and  deeply  pigmented 
hypodermis  cells. 

lint  i(  IS  ieili..  is  and  unnecessary  bringing  evidence  of 
l4us  kind  to  conhrm  a  theory  which  is  already  fully  esta- 
blished in  the  minds  of  most  naturalists.  In  fact  wc  have 
here  an  instance  in  which  morphology,  physiology,  com- 
parati^ie  anatomy,  and  development  combine  to  establish 
in  homology,  and  consequently  we  must  definitely  assert 
ihat  the  retinula;  are  the  ncrve-end  celts  throughout  the 
Arthropoda.  Hut  wh  tt  is  the  meaning  of  I.owne's  hacillar 
l.iyer  behind  the  basd.ir  membrane.'  and  tioes  it  e\ist  in 
all  Arthropods .' 

It  is  perfectly  true  that  behind  the  basilar  in  many 
Diptera,  Coleoptera,  Lepidoptera,  and  Hymenoptera  there 
is  a  la)<  r  r  omp  I  of  a  number  of  small  cylindrical 
masses  wlucii  Ins  a  superficial  resemblance  to  the  rods  of 
'lie  \  eriebrate  c\e,  but  Mr.  l.owne  did  imt  //;^./'.v/  this 
layer  111  any  sense  of  the  word,  for  it  w.is  ^)cifcctly  well 
known  to  Leydig,  who  figured  it  in  Formini  rui>i,  Ihtisius 
UMrjiitftlis,  and  SpMinx  ii^ustri  (viJt  I.eydigs  lafcln, 

'  •.•y«*%.  "  r>a«  <»fH*nlii««."  Tdl>in4«n.  1864. 


viil  ix.  x-X    The  little  cylindrical  masses  canoi  W 

regarded  as  cells,  nor  nxis,  nor  bacilli,  At  eack  oac  ( 
them  is  composed  of  a  \cry  tine  retic  jKun<<f  nenrelihr-: 
which  is  in  direct  cominunicalion  with  the  oix.c  n«-.t 
librils  behind,  and  the  tcrmm.il  anastomosis  of  -he  oft. 
nerve  fibres  in  front.  In  fact,  these  "b.n  ilii  "  i.f  1.l»m« 
connected  with  nerve  fibrils  on  both  sides,  and  thusdAr 
from  •*  nen'e-end  cells  '*  in  one  of  their  two  (undanec't. 
characters 

\'ery  ot'ten.  too,  this  l.iyer  is  ipiite  JcmhiI  of  m\ 
ment    .\pi>,  Kristalis,  HomhyN,  .Si|uillt,  \c  ,  and  n-.  '-v 
has  ever  yet  been  able  to  demonstrate  the  prne&ct  U 
retina  purple  in  this  region. 

Another  important  difficulty  in  the  way  of  aacpi-*- 
this  theory,  too,  is  the  fact  that  this  layer  is  not  al«..> 
present  (Periplaneta,  Nepa),  and  in  all  Cruitaou  0I 
many  insects  it  cannot  be  divided  into  scparatf  baoBi 

I  h.ivc  I.itely  p  ud  considerable  attention  to  th  -  fui:  f 
the  optic  iract,  but  must  defer  a  fuller  explanation  .>f  lif 
meaning  of  it  until  I  ani  able  to  publish  my  paper  10  :t: 
Quarieriy  Jouriud  0/  Microsiobical  Siittuty  when  1 1^ 
be  able  to  illustrate  my  researches  by  several  fijfurev  T<- 
summ.irisc.  however,  the  evidence  against  thislaycf^ 
composeil  of  ncrve-end  cells  .  Wc  tiiul  that  it  i»ftr. 
not  homol  .gous  with  the  retina  of  other  aninul^;  1.' 
nerve  tibnis  both  enter  and  leave  it ;  it  is  dcvuid  of  tc 
purple  or  of  any  other  form  of  pigment  in  nunf  Afb* 
pods,  and  finally  it  is  absent  as  a  bacillar  layer  it  Bar> 
insects  and  in  all  Crustacea.    In  fact  we  cm  bnu;  >* 
much  evidence  to  prove  that  this  is  n(»t  iherttilUJ** 
can  to  prove  that  the  rctinul%  arc  the  true  nme?'»i 
cells. 

At  the  conclusion  of  his  paper  Mr.  Lowne  t 
ferring  to  a  recent  memoir  of  Justus  Carri^rc  of  yr^- 
burg,  "  He  remains,  however,  a  disciple  of  ertabkJ* 
views,  and  h  «s  not  given  the  retinal  l.iyer  nearly  »o 

attention  as  it  deserves."    I  h.ive  given  the  retina. 
as  "  much  attention  as  it  dcser\'es,"  and  must  .>I.u  ^  " 
to  retnatn  a  "disciple  tAeatoNitked  views. " 

SVDNEV  J.  HlCk>SC'> 


KORAi.WA 

ATtLIKiRAMhas  been  received  at  Kew  giviiig 'J" 
welcome  news  that  Mr.  Everard  F.  im  Tho" 
at  last  ascended  Roraima.   This  has  been  the  chrn»« 

object  of  botanical  exploration  in  South  .America  «** 
last  quarter  of  a  century.     The  cxjM.'n'^ci  of  M'-  * 
Thurn  s  expedition  h  ive  l>cen  borne  in  equal  sh*i*'  , 
the  Government  grant  of  the  Royal  Society  aiw  '  ' 
Koyal  Cjeographicu  Society. 

The  latest  newt  from  Mr.  im  Thum  was  in  * 
dated  December  6  from  the  south  side  of  the  «^ 
I  lin,  and  the  following  p.issage  describes  the  p****^ 
iiiuneiliatcK'  liel'oii'  the  final  attack:  -- 

I'.i  fore  w  e  <  ,ime  to  llor.iiina  itself  ne  liul  iiP^ 
walking  through  a  purely  siv.inii.ih,  but  most  j;If>'^ 
country,  and  o\er  splendid  mountain  passes,  g"'*^^ 
an  Arecoona  who  said,  villain  that  he  is,  that  ^^''^^ 
way  to  Koraima.     Hut  .it  a  village  ^ — " — *  * 
Ipelem  Hit  I.  on  tlie  Ar 
.ilile  tiMiiiii.iin  p.is,  stiU 
viil.iiii  giiidc  at  l.ist 
distance  h.ul  been  q 
knewnoLhow  to  or 

^  this 
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go  up  to  the  same  place  with  a  lot  of  Arecoona«,  who  aT« 

to  btiild  us  a  house,  in  which  uo  intend  to  stop  for  ,1  w  crk 
or  as  much  lonj^er  ns  wc  in,u  tind  dcsir.ilile.  I  hkiv 
mention  that  wc  hn\c  ;ilrL-.id>  ^cen,  clo^e  to  ulicre  our 
house  is  to  be,  a  place  where  the  mountain  seems 
accessible  ;  but  it  looks  so  easy  that  I  am  convinced  that 
it  is  impossible  at  that  point." 

RENJAMl.W  StLUHAN 

DURIHG  the  American  War  of  Independence  many 
men  were  called  on  to  leave  peaceful  pursuits  and 
ftdojpt  the  profession  of  arms.   Among  these  men  was  a 

well-known  lawyer  of  New  Haven  in  Connecticut,  (^iold 
Sellcck  Silliman  by  name.  Lawyer  Silliman  became 
llrigTuiier-r.cncral  Silliman.  A--  tlie  l^iitish  troops  ad- 
vanced in  the  direction  of  New  Haven  the  family  of  the 
(icncral  left  their  native  place  and  settled  in  North 
Stratford,  now  called  Trumbull.  In  this  town  Benjamin 
Silliman,  the  father  of  him  whose  death  was  recently 
recortlcd  in  rhrsc  columns,  \vns  hovw  in  177'). 

l>L-nj;im!n  SiUrman,  stn  ,  wa^  a  cutilr.il  hgurc  in  the 
.•roup  ot  (>i'>iieLTs  oi  iiacni.il  science  in  the  United  States. 
In  1818  he  commenced  the  American  "jfourntil  of  Science 
<md  Arts,  which  continues  to  the  present  day  to  bold  a 
leading  position  among  the  scientific  journals  of  America. 
Two  )rears  before  this  date—that  is,  in  i8t6— Benjamin 
Silliman.  iun  ,  was  born,  at  New  Haven,  where  the  Silli- 
man family  had  so  lonj;  had  tl»eir  home.  The  younger 
Silliinan  ^'radn  iud  at  Yale  College  in  1837  :  and  111  the 
following  year  he  began  to  teach  chemistry,  mineralogy, 
and  geology.  In  1S46  he  w.-is  appointed  Professor  of 
Applied  Chemistry  in  the  Sheffield  Scientific  School  in 
connection  with  Yale  College.   The  scientific  work  of 

CL-ni.iin.ii  Sdiiiiiiiii  '.ccnis  to  li.wu  f.ilrly  Ijt.^ufi  nhoiit  tbi^ 
liinc  ,  aLiord:iiL;  lu  the  l\uy  il  .Somcin's  ( '.i'.ilu_,i:f,  his 
first  paper,  )n  the  Use  of  C'.irh.)!!  m  ('■ro\  f  '>  r.attcry," 
was  published  in  I H42.  From  tiiat  time  umd  his  death 
he  was  an  active  worlter  in  the  advancement  of  science. 
During  the  years  1849-14  Silliman  was  Professor  of 
Toxicology  in  the  University  of  Looisi^He,  Kentucky  ;  in 
the  latter  year  he  returned  to  Yale  College,  to  succeed  his 
father  as  I'rofcssur  uf  Chemistry.  Here  he  remained 
until  January  13  last,  when  he  *'went  over  to  the 
majority." 

Prof.  SilHman  did  not  publish  any  original  memoirs, 
involving  experimental  work,  of  fiitt-rate  iroportaiice; 
like  his  lather,  he  was  distingnished  rather  as  an  organiser 

and  tearticr  thin  a>5  an  e^'.^i^.ttiw,  I'or  many  years  he 
acted  as  Secretary  and  raiitor  ol'  the  /'/,<,,  v  to  the 
American  Association  for  liic  Adv.>nrrmt  nt  ol  Science. 
In  1838  he  became  associated  w  ith  his  iathei  as  joint 
editor  of  tlie  Aniet  ican  y0»$m<i/  of  Science .  in  this 
cuedty  he  exercised  a  great  and  henefidal  induence  in 
an  matters  connected  with  natural  science  in  his  own 
country. 

The  |iM;tnal  of  which  Sillimann  was  au  editor  tiiutaius 
about  M  v  i  ruy  p  ipers  from  his  pen  ;  the  greater  number 
deal  with  mineralogical  or chemico-mineralogical  subjects, 
but  he  wrote  on  such  topics  as  glacier-motion, 

Australian  wines,  petroleum,  temperature  of  flames,  &c. 
He  likewise  furnished  the  Journiu  with  many  reviews  of 
boo^   I  I  reports  on  the  pTugrewof  various  branches  of 

rfccteoce. 
'^•Il^ed  a  book  on  the  "  First  Principle-)  of  Che- 
"'^flMher  on  the  "  Principles  of  Physics." 
n(Ma  public  lecturer  on  scientiHc  subjects, 
guide  the  general  opinion  of  his 
^Wmafters  in  the  right  direction.  It 
^^lib        .voik  was  to  form  .1  ron 
had  devoted  iheuisclvts 
^Ipnl  science  and  the  general 
^IMed  in  science,  requires 
^Hia  to  interpret  the 


meaning  of  the  work  that  is  being  done  for  hwmanity  by 
the  students  of  nature  in  the  inner  shrine. 

Ml  M,  P.  M. 


MASAI  LAXD^ 

MR,  THOMSON  has  not  kept  us  waiting  long  for  the 
story  of  his  journey  through  a  region  of  AfKca 
which,  so  far  as  is  kn  )ivn,had  no-.  [>rt  \  1  lusly  been  visited 
by  any  white  man  Kilimanjaro  uscit  was  seen  for  the 
first  tmio  l>y  Krbai.inn.  After  him  Krapf,  New,  Von  der 
Deckeu,  Hildebrandt,  and  WakeAeld,  penetrated  to  the 
borders  of  the  region  which  has  been  explored  by  Mr. 
Thomson,  New  a'o  l'  bcinf,'  nble  to  reach  the  snow-line 
on  Kilananjaro.  Kcma,  ihou^h  doubtfully  sighted  by 
Krapf  from  at'ai,  had  never  In  -  n  .ijijiroa*  lu  iL  Mr 
Thomson  had  thus  a  virgin  field  before  liiiii  when  he 
arrived  at  Zanzibar  in  the  beginning  of  1SS3,  and  the 
enterprise  intrusted  to  him  by  the  Koyal  Geographical 
Society  he  carried  out  in  a  manner  and  with  results  that 
will  add  much  to  the  reputation  which  he  achieved  on 
his  first  expedition  to  Tang.inyika.  Mr.  Thomson's  in- 
structions were  to  ascertain  if  a  prai  til  il)lc  dirt  ct  route 
for  European  travellers  exists  through  the  .Masai  country 
from  any  one  of  the  liast  African  ports  to  Victoria 
Nyanza,  and  to  examine  Mount  Kenia  ;  to  gather  data 
for  constructing  as  complete  a  map  as  possible  in  a  pre- 
liminary sur\  I ;  aiid  to  make  liII  prariii  al)lo  observations 
regarding  the  meteorology,  geology,  n.ituial  history,  and 
ethnology  of  the  regions  traversed.  1  hc-^c  ol>j(  (  is  Mi 
Thomson  never  lost  ^igbt  of,  and,  considering  the  means 
at  his  command,  the  tunc  at  his  disposal,  and  the  black- 
guardly crew  he  had  to  be  contmt  witli  as  followers, 
are  even  more  than  might  have  been  expected.  Mr. 
Tli.  aiison  is  first  of  all  a  gcologi'-t.  aivl  ]iorrL;i.  >n  in  Afri.  .- 
is  of  more  interest  from  a  geolojjiL.d  iundpumt.  IR 
knows,  moreover,  enough  of  natural  history  to  enable  him 
to  observe  the  flora  and  fauna  of  a  country  intelligently, 
and  the  value  of  his  botanical  collections  has  already  l>een 
pointed  out  in  our  pages  by  Sir  Joseph  Hooker.  For 
geographical  observations  he  was  e\*en  better  fitted  than 
HI  hi-  previous  expedition,  niul  .is  for  ethnology  he  found 
hoiisclt  among  a  people  uidikc  anything  he  had  ever 
heard  of  in  Africa,  and  in  whom  he  took  the  intense-', 
interest.  Thus  for  the  scientific  reader  the  volume 
abounds  with  interest,  and,  as  Mr.  Thomson  has  no  end 
of  hunting  and  other  stories  of  adventure  to  tell,  Ins  book 
is  sure  to  Ix;  popular,  especially  as  he  is  a  skilfal  Story- 
teller, aboundm.;  with  a  strong  feci mg  of  humour,  or  at 
least  for  the  ludicrous,  which  di>es  not  spare  even  himself. 

Mr.  Thomson's  route  lay  westward-  Irom  Momhasia  to 
Kilimanjaro,  which  he  traversed  on  nearly  every  side. 
Here  he  stayed  for  some  time,  ascending  a  considerable 
distance  towards  the  Kimawenzi  summit.  For  this  mag- 
nificent mountain  is  really  double-peaked,  the  highest 
-umniH.  Kibo,  reaching  a  h'  i^lit  "f  ovi-r  i?;/)io  f<  cl,  and 
Kimawenzi  only  about  2000  feet  lower.  I  lie  m  rnir 
features  of  the  mountain  were  described  in  some  detail  m 
our  columns  recently  in  the  paper  read  by  Mr.  Johnijtan 
at  the  Geographical  Society,  in  which  also  its  botanical 
and  zoological  characteristics  were  well  brought  out. 
Kilimanjaro.  .Mr.  Thomson  tells  us,  may  be  described  as 
a  great  irn.i^til  it.  pr  ar  shapf  d  m  i--,  with  its  major  axis 
in  a  line  running  north  wc-i  and  -oiuli  east,  the  tapering 
point  running  into  the  heart  of  the  Masai  country.  On 
this  line  it  is  nearly  sixty  miles  lung,  its  minor  aids, 
running  at  right  angles,  reaches  only  to  some  thirty  miles. 
The  moiiniain  is  divided  into  the  great  central  mass  of 
Kiiio  and  the  lower  conical  peak  of  Kimawenzi.  Towards 
the  north -we-t  it  shade-  a\vay  into  a  lon^-  liiij^e,  which 
gradually  tapers  horizontally  and  \erticaily  till  it  becomes 


■  "  Tttruutih  Mntai  L.»nd  ;  .i  J(>unie>  of  K \plairMim Mnong  the  SnowcW 
V«laiiie  MountatD*  «nd  Suame  I'abm  «t  liiisnm  Ettpaiartai         "  **- 

   -nt      .       ^  •^W4BdO».,  I 


JoM^  TiKMBiiin,  F.  R.  G.S.  (London : 


Digitized  by  Google 


344 


NATURE 


[Feb.  12,  i88j 


merged  in  the  Masai  plain.  As  to  the  geological  story  of 
the  mountain,  Mr.  Thomson  works  it  out  thus  :  — 

"  Let  me  try  to  trace  the  sequence  of  events  which  have 
produced  Kilimanjaro.  An  examination  tells  us  that  in 
the  serrated  peak  and  rugged  sides  of  Kimawenzi  we  see 
the  original  volcano,  which,  without  doubt,  existed  long 
before  there  was  a  trace  of  its  neighbour  Kibo.  Kima- 
wenzi, after  the  imprisoned  earth-forces  found  vent,  rose 
in  size  and  grandeur,  added  layer  after  layer  to  its  height 
and  circumference  by  a  continual  alternation  of  lava 
sheets  and  beds  of  agglomer.ite  and  tuff.  It  appears 
probable  that  it  welled  or  belched  out  its  contents  without 
any  of  those  terrific  outbursts  by  which  whole  mountains 
are  blown  into  the  air  or  enormous  areas  submerged 
under  a  molten  flood  ;  for,  curiously  enough,  we  find  no 
evidence  that  any  of  its  lava-flows  ever  extended  beyond 
the  base  of  the  mountain,  or  ashes  accumulated  to  any 


depth  in  the  surrounding  country.  At  the  present  dj» 
the  metamorphic  rocks  are  seen  to  crop  out  at  iti  nn 
base  on  the  cast  and  south-east,  and  we  have  no  rma 
to  suppose  that  they  ever  were  covered  by  lava  rocltt  V 
this— for  a  volcano— gentle  accumulation  went  on.  tU 
hypogcne  agents  would  have  more  and  difficulty  m  iatrsf 
the  lava  up  the  now  elongated  vent  or  orilice,  and  aui« 
would  come  when  the  weight  of  the  column  wMtid.a 
the  end,  balance  the  strength  of  the  forces  bclo«.  W» 
can  now  imagine  the  terrible  struggle  that  would  cnsr 
as  the  pent-up  gases  laboured  mightily  to  relieve  tb 
pressure.  Doubtless  for  a  time  they  would  succteil  « 
casionally  in  clearing  off  the  incubus  and  getting  itrnp^ 
rary  outlet.  At  last  even  that  would  fail,  and 
volcano  was  doomed  either  to  become  extinct  or  £ai 
another  vent.  After  some  grand  convulsions  the  hae 
was  effected,  and  a  new  volcano  began  its  existcact  ti 


Fic.  I.— Mount  Kcnia  rmm  the  Wot. 


the  west  of  Kimawenzi.  In  process  of  time  it  soon 
rivalled  its  neighbour  in  size,  and  finally  towered  above 
it,  battering  Kimawcnzi's  hoary  head  — probably  then 
»now-cappcd— with  showers  of  stones,  and  even  threaten- 
ing to  obliterate  it  under  the  volcanic  ejections.  Mean- 
while Kimawenzi,  now  no  longer  under  a  reign  of  fire, 
with  its  volcanic  life-work  finished,  began,  like  all  things 
eanhly,  to  crumble  away  before  the  slow-boring  influence 
of  apparently,  puny  agents.  Rain,  snow,  and  frost  worked 
on  insidiously  but  steadily,  and  snon  told  their  usual  tale 
of  denudation  as  they  gradually  loosened  and  washed 
away  the  loose  ashes  which  formed  the  crater,  under- 
mined the  more  compact  lavas,  and  hurled  them  to  the 
bottom  of  the  mountain  ;  until  finally  the  solid  core  which 
had  originally  choked  the  orifice  stood  out  a  shattered, 
weather-beaten  pinnacle  with  only  a  slight  indentation  to 
mark  the  line  of  the  original  crater  llie  beautiful  con- 
cave rurv-e,  so  characteristic  of  large  volcanoes,  is  still  to 


be  seen  from  the  east,  and  speaks  of  the  once  hands««>' 
proportions  of  Kimawenzi. 

"  The  fate  which  befell  Kimawenzi  soon  came  "P" 
Kibo.  A  height  was  reached  which  baffled  all  tl*^ 
tempts  of  Vulcan  to  raise  the  lava  to  the  surfjce.i'*' 
like  the  other,  it  became  extinct.  E>idently,  howf*' 
the  imprisoned  forces  had  either  spent  their  onf" 
strength,  or  they  frittered  away  their  terrible  ""^^ 
the  production  ot  numerous  parasitic  or  »«<^*^*^^2j**^ 
instead  of  uniting  in  another  grand  effort  and  proao'-"! 
a  third  great  volcano. 

"These  cones  were  spread  in  great  numbers  >n 
the  southern  side  of  Kibo  and  Kimawenzi,  and 
selves  to  the  task  of  strengthening  or  buttressing 
up.    An  enormous  mass  of  lavas  and  agglome'*'^  ^ 
belched  forth,  resulting  eventually  in  the  ^''^'^am 
what  I  have  called  the  Chaga  terrace  or  platff 
long  ridge  which  penetrates  far  into  the  Ma»'  ^ 
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These  manifestations  of  volcanic  energy  were  continued 
far  into  what,  geologically  speaking,  are  recent  times,  and 
the  geologists  may  view  the  small  cones  in  many  instances 
as  perfectly  preserved  as  when  they  were  at  work. 

The  most  interesting  relic  of  the  reign  of  fire  is  pre- 
sented by  the  beautiful  crater  lake  of  Chala,  which  lies 
a  short  distance  to  the  east  of  the  base  of  Kimawcnzi, 
and  only  a  few  miles  north*  of  Taveta.  It  represents 
probably  the  latest  manifestation  of  energ\'.  extending 


indeed  into  historical  times,  as  the  natives  have  a  tradition 
that  at  one  time  a  great  Masai  village  stood  on  its  site 
and  was  blown  into  the  air,  and  they  will  now  tell  you 
that  at  times  you  may  still  hear  from  its  li(|uid  depths  the 
lowing  of  cattle  and  the  bleating  of  sheep,  as  well  as 
other  village  sounds.  The  shape  of  the  lake  is  that  of 
an  irregular  polygon,  about  two  miles  in  diameter  and 
little  short  of  six  miles  in  circumference.  It  occupies  the 
centre  of  a  small  hill  with  ver)-  irregular  rim.  400  feet 


Kic.  ». — lava  Cap,"  Elgeyo  Ktcarpmcnt. 


above  the  eastern  plain  at  its  lowest  point,  and  quite  800 
at  its  highest,  where  it  runs  up  into  a  peak.  The  outer 
slopes  are  formed  by  beds  of  lapilli  and  tuff,  which  in- 
cline away  all  around  at  the  same  angle  as  the  hill  itself. 
Internally  the  lake  is  bounded  by  perfectly  perpendicular 
cliffs  without  a  break  at  any  point,  at  le;ist  as  far  as  I 
could  discover,  though  the  natives  of  Taveta  say  there  is 
a  place  where  the  descent  ran  be  made  :  indeed,  its  dis- 


I  covcrer,  New,  declares  that  he  reached  the  water,  and 
drank  of  it.    I  went  all  around  it,  and  though  I  am  not 

.  deficient  in  enterprise  or  nerve,  1  saw  no  pLicc  where  I 
dare  descend,  not  even  though  I  could  have  swung  from 

}  creeper  to  creeper  like  a  monkey." 

!     From   Kilimanjaro   Mr.   Thomson  proceeded   in  a 
'  northerly  direction,  through  the   heart  of  the  Masai 
coiintr)',  to  Lake  B.Tringo,  makin*^  a  detour  eastwards  to 


41^ 


Fio.  3  —  Glen  of  the  (;ua»o  Kamny^. 


M  ouni  Kenta,  which  in  some  respects  is  even  more  inte- 
resting than  Kilimanjaro.  From  Lake  Baringo  he  pro- 
reeded  as  far  westwards  as  the  north-east  shore  of 
V'ictoria  Nyanza,  not  many  miles  from  the  outlet  of  the 
Nile  ;  then  north  to  some  strange  artificial  caves  on  the 
south  face  of  Mount  Elgon  or  T.igonyi  (14,000  feet),  and 
by  Mount  Chibcharagnani  (12,000  feet),  back  to  Baringo, 
and  so  south-eastwards  to  the  coast,  following  a  more 


northerly  route  after  passing  Lake  Naivasha,  which  is  just 
about  half-way  between  Kilimaniaro  and  Lake  Baringo, 
Of  course  this  excellent  piece  of  work  was  not  accom- 
plished without  many  trials  and  sufferings.  The  fierce 
and  warlike  Masai  threatened  many  a  time  to  eat  Mr. 
Thomson  and  his  men  up,  and  it  was  only  by  the  most 
wonderful  tact  and  patience  that  the  expedition  succeeded 
in  accomplishing  its  work  withnm  loss  of  life.  The  Masai 
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\V.  tlic  unmarried  men  Ijelong 
jicnuutcii  ti>  use  none  other 


begins  only  after  marringc 
to  the  warrior  class,  and  arc 

than  animal  food.  Their  spears,  of  native  make,  are  of 
Cliorui'iu-  (li[ll<Jn^'llns,  and  ilieir  war  <'"-~tmnL'  !■>  cl^iln)- 
raldy  lutl;.  mu,.  <  inc  srr:in^^'e  CustODI  ili  il  ipilting  is 
tfift  grcateM  mark  of  distinction  you  can  bestow  upon  a 
Masid^  and  Mr.  Thomson  was  often  sorely. exeidaed  when 
he  dcsirfd  t<i  \>r  p.iri  u  iil.iily  (-inu  ili.itiuL;  .liuI  j^racious  in 
his  imciUiiiiiK  ihi^  ciisttMii  is,  t)i>'.xL'\cr,  not  wilboiit 
parallel  ;  tfic  n.Un  r--  of  \yiv\  of  tiic  Munhern  <.  \r.\-.i  mT  Xcu 
Guinea,  ifiili-cd,  mU|ii.i\c  upori  it  l)\  -(j'.nttm^'  niiiu'JifiiU 
of  water  on  tlmsi- (n  v^-hnni  (.!ic>  \\\^\\  t.i  pivr  a  spcc.all) 
wtkonM-  What  is  the  particular  significance 
HcnttOfB  ]j(  rli;(j)s  tho$e  who  na\*e  investigated  the 

[iject  of  s;ili|t.>n.i':-j  .l'  A:-  t'l  (  \f)l.ini. 

As  to   (lie  r(i;nrr^  i:srli   (l|tiMiL;li  ulin  1;  l  ll'ini-'Ml 

pa5SC<i,  ^^llilc  |'>.'.ir  .if  ii    i-,  ili.x;;!,  -.im|ily  Imiti  war.t  < 

^HHAand  with  <  ur-altii  of  varied  scenery  scarcely  sui 
^Hbduiaonie  of  iIk-  (w  ^  .urite  tourist  resorts  of  Europe. 

dte  two^tMi^cut  mountain  summits,  there  air 
Several  r.iiiiccr*^^       ^^(pei^''''  '^'"^  litfin.^l  a'nl 

w^'  Ik  loyally  gave  the  name  of 


are  notorious  cattle-lifters  and  great  breeders,  but  their 
herds  were  dying  by  thousands  of  some  mysterious 
disease,  and  it  was  only  «-hen  at  its  last  gasp  that  an 

nnimal  could  be  bought,  its  carcase  whtn  cut  up 
bcin;,'  loathsome.     It   wa-«  no  wonder,  then,  that  Mr. 
Tlinin>.)n    suH'crtd   dreadfully    iV.^iti    iiys<  r.t<  i  \ ,   .uitl  a 
less  determined  man  might  have  iuccuiaoed  ctitutly. 
Vet  Mr.  Thomson  cannot  sufficiently  express  his  admira- 
tion for  a  people  whom  be  regards  as  the  Apollos  of 
Africa.    Their  physique,  their  language,  their  habits, 
their  bpa:in>;,  diticr   entirely  from  those  of  any  other  • 
African  race,  (hough  there  seems  little  doubt  that  they 
are,  by  language  at  least,  allied  to  the  Gallas.    Indeed,  i 
their  own  traditions  point  to  a  Oalla  origin  ;  they  seem  to  I 
be  intniders  into  the  region  between  Kilimanjaro  and  ! 
Kenia,  which  is  now  entirely  dominated  by  them.  They 
are  certainly  not  a  pure  race,  and  scattered  among  them 
arc  remn.uit'^  nf  a  oifTcrc  iit  people,  who  are  the  pariahs  of 
the  country.     Thcu   ialclligence   is  above  that  of  the 
average  African,  as  is  indicated  by  ihv  dimensions  of 
their  ^ulis  as  well  as  by  tlieir  organisation  and  general 
bearing.  Their  social  habits  are  much  what  we  find  among 
other  races  of  their  stage  of  civihsation ;  "  morality " 


Lord  Aberdare.    "The  country."  Mr.  Tliomw 

tells  us, "  is  very  markedly  divided  into  two  c^te  dmac 
regions,  the  southerly  or  lower  desert  area,  and  ihr 

northerly  or  plateau  region.    The  southerty  is  coaptn 

lively  low  in  altitude.that  is  tosay.from  ^ooo  to  neariy 
feet.     It  is  sterilr  .tit!  unpro  iuct  r.  e  m  tlic  'jxtrcri.'-  Ih;- 
IS  owing,  not  to  a  barren  soil,  but  to  the  »c.iiitiu«.'v>  ai  vr 
rainfall,  which  for  about  three  months  in  the  year  txir^ii 
gives  sufficient  sustenance  to  scattered  tufts  of  grass.  1^ 
acacia  and  mimosa  have  almost  sole  possession  of  iImw 
(Irc  iry  [/l.iins.  f\rcpt  r.rnr  thr  h:i',c  r>f    >it»c  isolated  ni'>  ■ 
tain  or  (itliLT  hi.:h!,inij,  where  ^iti.ill  r.\ uiets  trickle  4""  . 
to  ii'?  >i><;etlily  ;(l>s.ir!K-(l  in  '.he  and    s.mds.  No.-.- 
traverses  this  region,  and  many  parts  are  covere<i  * 
incrustations  of  n.atron,  left  by  the  evaporation  of  ^i.;- 
charged  springs.   We  have  seen  something  of  ihi»  ki«'' 
region  in  the  flat  reach  of  Njiri,and  the  forbiddmg deter 
of  DogiJ.tn;     It       n.~it,  however,  to  l>e  c»»ncci*cd  is  - 
monotonn  I,  Ir,  d.   ]  arfromit.  The  colossal  Kilim.T^  i" 
and  the  oni.  al  Mount  Mem  belong  to  it      1      li  Ii-  i 
Gelci  and  the  tiuaso  X'Kbor  circle  round  in  the  iomnn  . 
amphitheatre,  to  meet  the  metamorphic  masses  of  Ndtp^ 
dukand  Donyo  Erok.   Further  to  the  west  and  north 4^ 
the  volcanic  masses  of  Donyo  Kngfti,  Donyo  U  Knifc. 
and    Dnnvo   I.nrjnnot,  uith    the  hilU  c»f    .N'goni-mj  T. 
L.xcept  in  ilic  nnnicdi.itc  viciiiuy  uf  ibc  higher  n\r<r* 
tains,  such  as  Mo mt  Mcru  and  Donyo  EngAi.  thcT-'itri  - 
is  to  a  large  extent  umntiabited.   To  suinniansc  thi>  m 
we  may  say  that  it  is  triangolir  in  general  shape,  tlu* 
towards  the  north  reaching  to  within  thirty  inrle>  of 
equator,  and  extending  bey«md  to  Baringo  as  a  Npccif 
fin  ijh  or  deep  irregular  cutting.    The  Masai  arc 'jnly 
be  foiind  at  all  seasons  alxiut  such  favourable  situi  I'o* 
as  the  base  of  Kilimanjaro,  Mount  Mrru,  .\dap<l'jk. ' 
Kison^'o.  to  the  west  of  Meru,  Don>t»  Kn>;  ii,  and 
the  cdj^e  of  the  plain  at  the  bases  of  the  bordering;  Iv^ 
lands  Mau  and  Kaptc.    The  country  is  sufficiently  itJ- 
mcterised  when  the  fact  is  stated  that  it  is  a  rejyioii  nU^*[ 
ini(  arn\ it\ ,  wliu  h  in  .a  \it\   ii.iiri*  ^ .  .  •!  >^ic.il  pfniv 
has  produced  the  cttucs  and  cralcib  alicativ  rcfcrrf.l  " 
These  results  of  volcanic  energy  may.  t<)  some  cvtcn:.  V 
accounted  for— though  the  statement  niay  seem  to  u> 
of  reasoning  in  a  circle—by  the  lower  region  as  \n  r^- 
of  depression  having  subsided  or  sunk  from  the  iuf^ 
level  of  theflanking  tablcdands.    The  northerly  or  higi« 
plateau  nn^'inn  u(  .\iasai  Land  may  b<-  dr  ,i  libcd  a* 
from  an  elevation  of  nearly  5000  feet  on  eiiher  side.  i'J 
culminating  in  the  centre  at  an  elevation  of  httlc  slvtr;  ' 
9000  feet— although  through  this  ver>'  line  of  'i  c 
elevation  runs  from  the  Dogtlani  plain  the  rem-^tk-i 
meridional  trough  which  incloses  the  charming  dujo  * 
isolated  lakes,  Naivasha,  I  Ju'.eteita,  N.ikuro.aria  Bjortif*; 
and  u  liich,  at  the  last-named  place,  begins  to  wideri 
till  it  assumes  the  characteristics  of  the  southerly  pl.i^r. « 
Masai  Land   On  the  eaatcni  half  of  this  divide«l 
risesi  as  we  have  seen,  the  snow-dad  peak  of  Kc-i 
and  the  picturesque  range  of  the  Aberdare  M*"'"?'^ 
which  runs  ali!vi>'.  patalir  l  with  the  central  line  o*  * 
pression.    A  mnrL-  rhiinnii.;  region  is  pmljabTr  IW*  " 


f  Mind 


all  .\fn 


]ir.>;ia!ii\  n 


Though  lying  at  a  general  elevation  of  oooo  uv^ 
mountainous,  but  extends  out  in  billowy,  swelling  re-*^"'^' 
and  is  characterised  by  e\  crythmg  that  makes  a  ple'''|^- 
landscape.    Here  are  dense  p  itches  of  flowering  '■'if  '" 
there  luiblc  forests.   Now  \  na  ii  i\  <^r  ^e  1  jwrk-Ul(ieco*WB|> 
enlivened  by  groups  of  gam.  ;  an  n.  ^fcat  hcrdsrfcill* 
.'I  tlocks  of  i-iict  [)  and  ....at  .  arc  -cen  wanderifig  ^ 
itccp  in  the  splendid  pasture.    Tlierc  is  little  m  the  ^P*^^ 
of  the  countiy  to  suggest  the  popular  idea  of  the  '^''P 
The  eye  rests  upon  coniferous  trees,  forming  p"*^  ' 
woods,  .ind  you  can  gather  sprigs  of  heath,  uirtet  *C'"'^ 
clover,  aneni'ine,  and  nther  famdiar  forms.    Itt  ****  va 
look  for  the  gracetul  palm -ever  present  in      ""^  . 
pictures  of  the  untravelled  traveller.   The  cMntO  "  * 
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very  network  of  babbling  brooks  nnil  strenms  those  of 
LykijjKi  forming  the  mysterums  (iuaso  Nyiro;  those  of 
Kikiiyii  tlic  lana,  which  llovvs  to  the  Indian  Ocean 
through  the  Galla  country  ;  while  further,  south,  in  Kaptc 
the  streams  converge  to  form  the  Alhi  River,  which  flows 
through  U-lumbani  to  the  Sabald  River." 

Here  is  Mr.  Thomson's  account  of  his  observations  on 
Mount  Ktni.t  :    *' \Vc  were  now  at  an  altitude  of  5700 
I'ct-t,  which  may  be  taken  as  the  general  levul  of  ihc  pkiin 
from  vsliirh  Mnunt  Kema  ri-,es.    Keiiia  it-clf  is  clearly 
€if  volcanic  origin, .md  may  be  considered  to  beacounter- 
part  of  the  Kmiawenzi  peak  of  Kilimanjaro.  Unlike 
Kilimanjaro,  its  volcanic  forces  have  not  changed  their 
focus  of  activity,  and  hence  it  now  stands  as  a  simple 
nnili\  ided  ctmc.    L'p  to  a  Iiclglit  of  i  j,ooo  feel  (gooo  feet 
abuvc  the  plain)  the  angle  of  slope  is  extremely  low,  being 
in  fact  only  between  lo'  and  I2',  a  fact  which  would  seem 
to  bhow  that  the  lavas  ejected  must  have  been  in  a  much 
more  liquid  co.idition  than  those  of  Kilimanjaro.  The 
angle  in  the  latter  is  much  higher,  indicating  that  the 
ejections  were  more  viscid,  and  c«)nsequently  did  not  How 
so  far  from  the  ir^lice.    At  .m  elcation  of  over  1 5  000  feet 
the  mountain  sutlUcaiy  springs  at  a  high  angle  into  a 
.1  sugar-loaf  peak,  which  adds  a  further  height  of  about 
1400  feet  At  the  base  of  the  peals  two  small  excrescences 
are  noticeable,  and  some  distance  to  the  north  there  rises 
a  humpy  mass.    Tliis  peak,  as  in  the  case  of  Kimawenzi, 
without  a  doubt  represents  the  column  of  lava  which 
<.k'>e<i  the  vcilcaaic  life  nf  \\v:  ni'uir.l.ini,  plii;^.;;n,L;  ur  seal- 
ing up  the  troubled  spirits  of  ihc  earth.    The  crater  has 
been  gradually  washed  away -having  been  composed, 
doubtless,  of  loose  ashes  and  beds  of  lava,  and  now  the 
plug  stands  forth,  a  fitting  pinnacle  to  the  majestic  mass  1 
below.     As   .i;   Kilimanjaro,  na'urc  has  appropriately 
woven  for  its  grim  head  a  soft  cro«  n  (  f  i-tcraal  snow,  the 
<  1  >i.  calm  shining  of  which  is  at  mu  c  .1  wonderful  con- 
trast and  a  strange  close  to  the  mountain's  fiery  histors- 
The  sides  of  this  upper  peak  are  so  steep  and  prec  intuu- 
that  on  many  places  the  now  is  quite  unable  to  lie,  and 
in  consequence  the  rocks  appear  here  and  there  as  black 
spots  in  the  white  innntlc-    Hence  its  N!asai  nmie  ut 
Donyo  Egi?r^  <the  speckled  or  gray  mountain).  The 
snow  cover-,  the  \vhi>lc  of  the  upper  pe  ik,  ami  extends 
some  distance  on  either  side,  reaching,  and  indeed  in* 
eluding,  the  bumpy  mass  on  the  norUi.    The  peak  is 
strikingly  suggestive  of  an  enormous  white  crvslal  or 
stalagmite,  set  upon  a  sooty  basement,  which  falls  away 
gr  iln  iHy  into  the  dark  emerald  green  of  the  forest  region 
round  the  base." 

On  the  north  side  of  Mount  Kenia  ver>'  few  streams 
have  their  origin,  though  on  the  south  side  they  are  said 
to  be  abundant.  It  is  still  more  unaccountable  that, 
except  on  the  south  side  of  Mo'int  Kilimanjaro,  not  a 
stream  trickles  down  the  snow-capped  mountain,  a  phe- 
liomcn"n  ^^^lifl)  only  actvial  e\;>loration  can  account 
for.  One  ol  our  iliustrations  J  ig.  show  s  a  great  lava-cap 
in  the  Elgeyo  Mountains  to  the  west  of  Lake  Haringo. 
In  a  running  survey  such  as  Mr.  Thomson  made, 
minute  observation  is  of  coirrse  impossible ;  but  with 
his  experience  as  a  field  pcnToo'st  nn'l  ni?  general  caution, 
we  may  accept  his  geoln^-ical  map  ot  the  region  lying 
between  Victoria  Nym^a  and  the  roast  as  in  a  general 
way  representative  of  the  facts.  Along  the  coast  at 
Mombassa  we  find  a  srrip  of  Tertiary  rocks,  succeeded 
westwards  by  a  broad  band  of  Carboniferous.  West  and 
north  west  of  this  is  a  great  area  of  metamorphic  rocks, 
having  their  cc.nnforj  .irt  fr.rtlior  westwards  nn  the  cast 
side  of  \ictciiia  N)aiji.u  Lielvucn  them,  in  three 
irregular  strijis,  lie  the  earlier  and  later  \olcanH  scries, 
the  mass  of  Kilimanjaro  winding  its  way  into  the  meta- 
morphic, and  Kenid  lying  on  the  northern  edge  of  the 
latter.  That  volcanic  activity  is  not  quite  extinct  is  shown 
by  the  bet  that  in  the  Kenia  region  hot  sprhigs  and  pools 
are  met  with,  and  the  nati%'es  have  a  tradition  that  on  the 


site  of  Lake  Chala,  on  the  cast  side  of  Kilimanjaro,  once 

stood  a  large  and  populous  town. 

Thus  Mr.  Thomson  has  been  able  to  fill  up  in  a  \  ery 
satisfactory-  manner  a  considerable  blank  on  the  map  of 
•Africa.  He  has  moreover  established  the  fact  that 
Bariogo  is  a  distinct  lake,  and  that  the  east  shore  of 
Victoria  Nyama  trends  much  more  to  the  north-west 
than  we  (uid  it  on  Mr.  .Stanley'';  map.  The  combined 
obscr . ations  of  Mr.  Thomson  and  Mr.  Johnston  arc  a 
aluable  .iddiDon  to  a  scientific  knowledge  of  one  of  the 
most  interesting  regions  of  Africa. 


NOTES 

Many  t»f  our  renders  will  be  plca-ed  to  learo  that  M.  Charlei 
Feil  has,  after  some  years'  absence,  returnetl  to  the  active 
msnsgement  of  his  celebrated  maDo&ctory  of  optical  glass  in 
Psris,  the  new  firm  beiag  "Fell  pite  et  Maatois."  M.  Cbsrie* 

Keil,  who  is  Well  kiinivn  hoth  fir  his  scitTitilic  and  husine<!< 
abilities,  i»  graiuUon  to  M.  Guinnud,  who,  some  sixty  years 
since.  In  •  mode  of  woikbig  alnuMt  Identical  with  that  adopted 
\.\  iVn:  cclehr.Ui  il  porter  Palissy,  overcame  the  serious  obstacles 
whieh  occur  in  securing  the  perfect  homogeneity  of  both  crOWn 
and  flint  glan,  and  whole  secret!  have  deaceoded  to  his 
graml-son. 

It  is  with  great  regret  wc  announce  the  death,  on  the  7ih 
inst.,  of  Mr.  Edwaid  CaldwcU  Rye,  Ubrarian  to  the  Royal 

( ;c<>L;raphIc.d  Society,  after  a  very  short  illness,  from  small  pox, 
aged  about  fifty-two  years.  In  natural  history  he  specially 
made  his  BMrtc  is  an  entonolofist,  and  for  a  long  time  was  the 
chief  .nithority  on  British  beetles,  on  which  subject  he  was  the 
au'lu^r  ul  volume  in  Lovell  Reeve  and  Co.'*  series  of  popular 
wuik.  on  British  Natural  History.  For  several  years  he  contri- 
bute<l  the  article  "  Coleoptera  "  to  the  Eattm^ist^  AunuU, 
an<l  he  was  one  of  the  edltois  of  the  Etttamohi^  Mfm^fy  Maga- 
;/«<■  from  its  commencement  in  1864.  Furthermore  he  was  for 
some  yean  on  the  staff  of  the  iookgicai  Hteord  as  a  contribolor, 
and  since  the  lodi  vduiue  of  that  luefiil  pnhKcatioo  he  had  been 
sole  editor.  Nowhere  svill  hi-  nc.irly  sudden  death  be  more  felt 
than  at  the  Royal  Gcenifaphn.j.1  Society,  lur,  in  addition  to  hi» 
ordinary  duties  as  Librarian,  that  of  editing  the  bibliographical 
l>uriioo  of  the  Pfotetdingi  devolved  upon  him.  Mr.  Kyc  mairied 
a  daughter  of  .Mr.  G.  R.  Wateihonie,  of  the  Bridah  Mateo n, 
who,  wiih  four  children,  all  young,  survives  him  ,  an  1,  if  rcj.  rt 
be  tnie,  they  ore  left  almost  unprovided  ibr.  He  was  a  FcUaw 
of  the  Zoolegioal  Sociely,  a  nenber  of  the  Entowdogical 
So*  11  1)  uf  London,  and  the  Reeouling  Secretary  of  SccUon  £ 
at  the  iin  ciings  of  the  British  Association. 

We  regret  to  announce  the  death,  at  Paris,  on  February  i, 
at  the  eaity  age  of  thirty-four,  of  Mr.  Sidney  Gitdlrist  Thomas, 
w,  wh  im  is  mninly  flue  the  b.isic  Hcssemer  process.  Bom  io 
i>30.  ht  ti.'.cicd  ihc  Civil  Service,  bui  fr  >m  his  youth  showed 
a  taste  for  science,  and  especially  metallurgy.  The  jiroj  1  f 
diminatiu;  phosphortU  by  the  Bessemer  tonverteriOOOj 
all  his  attenliiin,  and,  after  OUBiefous  cxiK-riraents  at , 
in  1S77  he  to>k  out  his  f^r^l  putc-.u,  and  comma: 
invention  to  the  Iron  and  Steel  Insliiuic  in  a  paper 
Paris  Meeting  hi  l87>> 

The  Minister  of  Agricnllttre  in  Canada  has  just  dec 
Hel!  trh  phone  patent  void  in  the  I>  Muiiiiofl,|lMBifcion^ 

iluublc  infraction  of  the  Cauadian  law^* 
phone  Company,    It  appears  that  1 
phones  :if;<T  the  expiry  »f  two  years  fn 
and  lhal  u  al^j  refused  to  sell  instrumci 
ing  annual  rentals  for  the  lease,  as  in 
States.   Both  the<e  acts  contravene  the  J>., 
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Under  the  title  of  "  I  he  Cost  of  a  Fog,"  Mr.  VV.  T.  Makin*. 
Govenior  of  the  Ciu  Light  vaA  Coke  Company,  writes,  tu  the 
7ljv«tiihIer<lMeof  Jannafy  24 : — "  Perhaps  your  readers  may  be 
interested  to  read  the  experience  of  the  (ia^  Light  and  Coke 
Compooy  on  the  occasion  of  lost  Tuesdays  ibg.  Niaety-!>tx 
milUoii  cubic  feet  of  gas  weie  sent  oot  daffn^  the  twent]^fou^ 
hour;  entting  at  niidniyht  on  Tuesday.  ■)  nntity '.^  an 

increase  on  that  of  the  corresponding  day  in  1884,  wliicli  may 
be  talcea  to  have  been  an  ordinary  January  day,  of  37  I'er  cent., 
or  over  35.000.000  The  price  bciny  Jf.  per  looofeet,  ihc 
public  h.-i<t  to  pay  this  one  company  s^S©''.  extra  on  account  of 
•he  fog.  Nine  ;liou-^and  five  hun<lred  Ions  of  coal  wi  io  cnrli  in- 
ised  during  the  tuenty-four  hours  to  produce  the  96,000,003  feet, 
the  large&t  quantity  we  have  ever  sent  out  in  one  dnjr." 

The  Tlum  Alexandria  oomspnodent,  in  reference  to  the 

Egyptian  Snnitnry  Hoani,  take*  occasion  to  mention  the  immense 
service*  which  might  be  rendered  to  that  country  and  to  science 
by  the  appointenent  of  a  sdeatifie  mienM«opist  and  analyst  to 
the  uncontrolled  charge  of  the  Health  Dep.irmcnt.  An  eminent 
physician  assure-  him  (liat  h.ilf  tht:  |>opulation  are  mentally  and 
pliyiiCBliy  incapacitated  fi.r  work,  owing  to  ilie  exitteace  of 
ccftajQ  disea-'caf  which  sanitary  study  might  remedy. 

Foi.iowiNO  llie  example  of  the  United  States  Geological 
Survey,  that  of  Canada  has  lately  enlarged  the  sphere  of  iu 
Dictations,  so  as  to  include edmolngpnl  woifc  in  ii$  publications. 
The  first  result  of  this  wiae  measure  la  a  volume  containing 
copious  eompantive  vocabolaries  of  the  chief  Indian  lang^iages 
■•till  current  in  British  C<ilumbia,  for  which  tlu-  .unli  >r>,  W 
Kraser  Tolmie  and  George  M.  Datvson.  have  been  collectiitg 
materiab  since  the  year  187$.  In  this  collection,  which  was 
issuetl  in  1884  by  Dawioii  Brothers  of  Mmtrcai,  t!i  •  li  ;  r,f  wnrds 
proposicil  by  Mr.  GibSs  in  hi*  '*  Instructioin  tor  Kc-.  \[th  Rela-  ( 
tive  to  the  Ethnology  and  Philology  of  .-\mericj,"  has  been  ' 
adopted  AS  a  basi^,  and  bis  orthographic  system  has  also  been 
targely  adhered  to.  The  vocabularies  thus  eomp  ise  over  900 
wonts  of  one  or  more  dialects  of  every  4tock  langua  ge  spoken  on 
the  Pacific  slope  of  the  Rocky  Mountains  from  Alaska  south- 
wards lo  the  Colttmhia  River.  Appendices  are  added  containing 
comparative  tih!r-i  . if  nthoi  rntivo  Im;^  iigcs  from  v. m  .il .uliries 
already  printed,  and  from  these  tables  it  appears  evident  that, 
contrary  to  the  hitherto  prevalent  irapreasioB,  the  widespread 
Tinne  ( Athibi^oan)  finiily  is  reprc^cntc  1  ■-m  thii-  P.iclfiL<  •»lopc  in 
the 'IVbimsian  gruup  about  the  .Nas^c  aiul  .Skcctw  rivt  i .  nvcr 
against  the  Queen  Charlotte  Islanrls.  Nevertheless  on  the 
acoompmying  Uqguistic  nup,  which  is  on  a  large  scale,  this 
RFOnp  fa  still  eoloared  separately  as  if  it  were  a  stock  language, 
aii  l  ii'  .t  .1  !.i;uk1.  Mf  the  Ailubi-.cin,  a*  is  now  for  the  first  time 
made  cvi«.lcnt.  The  other  !itock  languages  of  this  region — Haida 
(Qneeo  Charlotte  Island*^,  Tfalinkit  (from  Alaska  to  the  Nasse 
River),  Kwakio<.<l,  .\hi,  ami  Ki^w'-hin  (Vancouver  Island), 
.N'iskwalli  (I'uge!  .Si)iin<ij,  Cheheili  \  Washington  Territory), 
Tshinook  {lx>wer  Columbia  River),  Dilhoola  (Bentinck  aod 
Dean  Inlcli),  SclisU  (l  r,i>rr  River),  Sahaptin  (Right  Bank 
^[^dumbia  River),  and  Kootcnuha  (Kootcnay  and  Up|>cr 
Columbia  Riven.)— ,tll  arc  represented  in  one  or  more  of  their 
branches.  Altc^cther  valuat^c  materials  are  here  collected  and 
cottvenientiy  arranged  for  the  comparative  study  of  nearly  thirty 
bii^ju  !),;.:■  iir  <listiivct  dialects  current  in  .iM.-  .ii  the  most  intricate 
lioguisuc  domains  on  the  AmTicnn  f ''>iuiiil-ii' 

Tits  African  A^ttociatiun  will  shortly  end  to  the  Congo  the 
appanitis  requiml  for  cstablishiitg  telephonic  communications 
between  ceitaiii  itationt  on  th«  lower  river. 

AcroRiUNf,  tr.  tHerep«>r'  of  Cii?.  V  Wx^Mwu-,  -.ffhc  CerniAn 
«lup  t  /ir/  (inibbshei  in  Hama),  that  vessel,  while  on  her  voyage 
rion  New  Yock  10  Tiieate,  experinnccd  an  eafthqiwlce  u  sen 


'  n  tli'j  night  of  December  21-22  last.    For  abciut  fiit  -- 
the  ship  was  violently  shaken.    The  lamp  sbiwlt-i  wcii  l".  • 
to  the  gpoand,  and  the  upper  layers  of  tlie  tins  of  if^*-t 
lictwecn  deck-i  were  ]>;tch<-i1  up  .i^ain^t  the  deck.    She'  wi  ■ 

j6'  34'  N.  iat.  and  li'  20  L.  m[  Grecnwitih,  ilui  i>. 
Cape  Maupan  in  the  south  of  G  recce.  TImiw      voflfd  It 
the  ship  had  struck  on  n  rock,  and  the  pampa  WTf*  i%|iil . 
set  working.    The  sea  iras  still,  but  had  n  wliiuA  vAja 
win<l  WIS  ea-.t  ami  light,  and  the  rate  was  ab-^of  three  nii- 
miles  |Kr  hour.    When  examination  was  »an«l«  lubsc^azat. 
trace  of  injury  was  (bond  on  the  srood  or  copper  oatbk. 
i.,iiit.iiii  wa'.  led  to  mike  1  report  of  the  ocCurrfnc<?  V.  T'l-. 
hearing  of  the  Spaoktb  earthquake,  a»  well  a>i  from  aAUiiker 
master,  who  had  experienced  the  aame  pbesMMMOoo  nlw  * 
south  of  Greece. 

Trn  \%s\  four  years  have  b^en  a  period  of  unu>ual  t^-  •■ 
railway  cons:ruction  in  Japan.    How  much  hav  been  v. 
that  period,  and  is  now  being  done,  is  not  genenillj  aais> 
in  Europe.    The  following  statement  on  the  sul  ject  »  > 
marised  from  a  paper  communicated  to  the  C«ographjesl  • 
of  Toulouse  by  Capt.  Koutpio,  Prcjfessor  of  .MathcnLi;* 
Tokio.    I  hc  line  between  I'okio  and  Yokohama,  e^- 
miles  in  leng  h.  was  opened  in  June,  1S71  ;  tlutt  hctweeal' 
and  Osak  I  in  Nf.irc!i,  1S74,  its  extension  t  •  Kioto  ui  i^*^ 
a  further  extension  to  Olsu,  makii^  the  tuial  length  fra«>  li  . 
about  sixty  miles,  in  1S79U   At  Otsu  it  re*che«l  the  «bMc>  , 
Lake  Biwa.    What  may  be  reganlcd,  therefore,  as  1  pt^*- 
lion  of  this  line  is  that  from  Nagahama,  at  the  head  of  ^ae... 
to  Tsuruga,  an  im|>ortant  harlwur  on  the  sea  of  Japan,  a  ij; 
of  over  tweoty*five  miles.  Tbeie  is  thu«  a.  direct  stoun  eMMe>' 
(as  there  u  a  fleet  of  steamen  on  the  like)  between  Kmv 
'.he  Inland  .Sea,  and  the  Sea  of  Japan  on  the  west.    On  Mn  ■ 
Ust  a  line  was  finished  between  the  sane— Nagahaas 
Sekigahant  -with  a  continuation  to  dgaki.  a  told  dhoacr 
AlM<-.it  fifty-fiv,'  mi!i'^,  l!u,ra;;h  tht?  centre  of  the  prc^roa  - 
Mtflo,  one  of  ilie  mo-.',  proiluctivc  in  jap.iri.    The  • 
finishetl  is  that  between  Tokio  aijd  T.aga-  iki,  which  wii  i*.< 
by  the  Empeior  on  June  25,  1884.    The  length  U  shoe! 
two  miles,  ami  it  tap^  the  rich  provinces  of  Jcnhia.  Shifc" 
and  Bo-hin,  the  great  centres  of  silk,  tea,  .m  l  :  '  1  oj  c:^'- 
tion.    There  wen  no  serious  engineering  difficulties  00  tia—' 
l>erhap«  the  most  important  of  any  yet  coaatnicted  ill  Jef^ 
it  traversed  lar^c  and  fertile  i  l.im..    Tluis  ;1k-  i  ill  Icni"^ 
the  railway*  aaually  ronsiructcd  in  Japan  is  abuut  twoaf;-'.-*'' 
miles.  Two  short  lines  in  conne  «f  censtnMtiaa  a*  v 

between  Shinagawa,  ncir  Tolio,  nnd  Ka\vit;urhi,  an<foajfr' 
Tagasaki  to  Maycbashi,  the  ctptiai  of  the  kJk  trsJe.   ■  * 
latter  is  only  about  eight  miles  long,  and  may  be  rest-'J'- 
complete.    Of  projectetl  lines  the  construction  of  the  M«"*- 
have  been  .Iccided  t)n,  and  the  work  should  be  conul**' ' 
this  lime  :  (1)  one  from  Toktodue  north  through  the  cf«trt  ■  j 
the  main  i  land  to  Awomori,  opposite  Hakodate,  in  the  b*^ 
of  Jeto.   This  wonid  be  one  of  the  main  tmnk  lioas«f/#* 
and  its  lcn.{th  w  11  1  j   diout  450  English  miles.  I»> 
Takasaki  to  O^alchi,  the  fust  part  of  a  line  wbi(^  will  aluffl*^'' 
reach  Yokkaichi,  an  important  seaport  ea  Osnri  Cu>t*  * 
east  e-i:t'ir.    The  length  of  this  will  be  abon!  aoo  wka 
From  Nycfla,  in  Shinano  provtii^c  (lu  the  centre  "l  l^n** 
Uland)  to  Ni^a,  the  princi|»il  part  of  the  west  ov^  ' 
niil^s.  an.I  two  shorter  lines  intended  to  coooect  impoO**  "* 
with  neighbouring  p;»rts.    It  has  been  decided  reoenllj '"'"^ 
strict  tramway>  between  some  of  the  principal  towtuowi^  '^* 
the  railway  scheme,  the  first  betnc  between  Tokio  *^ 
<listnnce  of  ahewt  700  miU*   The  aoMUit  of  money  t**^  • 

It   [iilili'.    wijil^^nl  -I  tipiixii  i»  OCCCSSanty  '<''''  * 

the  pro|;rei!t  u  therefore,  cvcrytbit^  cesuidetcd,  e*******'  j 
mpid. 
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AccoRUlNi:  lo  a  Ru^si.tii  journal,  quoted  in  GM'Hi,  the 
Russian  law,  especially  as  regards  niurdcr«,  is  now  to  be  enforced 
amongst  ail  native>  under  Russian  rule.  Hitherto  the  munlcr 
of  ft  Kirghiz  was  punished  by  their  own  customs  in  the  following 
mnnner  .•—When  in  an  aul  or  in  the  steppe  a  murder  has  l>een 
committed,  the  relatives  and  friends  of  the  dead  man  commence 
tlic  search  for  the  murderer.  Sometimes  he  is  not  foun<l  until 
after  a  long  interval,  especially  if  the  body  is  not  soon  found. 
Frequently  the  lailci'  U  hidden,  then  the  flight  of  birds  of  prey 
is  watched,  and  other  indications  arc  utilised  by  the  cxtr.ioidinary 
acutene&s  of  the  nomads.  When  the  murderer  is  di&coveretl  the 
relations  have  the  right  to  levy  from  him  a  so-cnlletl  kiin.  This 
fine,  which  u.ivhcs  away  bloodguilliness,  consists  of  a  number 
of  camels,  horses,  sheep,  and  clothes,  a  special  kun  being  due  lo 
those  who  tfiok  part  in  the  search  for  the  murderer,  to  the 
person  who  actually  discovered  him,  and  to  the  judge.  The 
line,  or  •wtrgild,  for  a  woman  is  less  than  that  fur  a  man, 
and  in  the  latter  case  it  varies  with  the  descent.  Thus 
there  would  be  a  greater  fine  for  killing  a  pure  Kirghiz 
than  for  killing  one  whose  descent  was  unknown.  If  the 
marderer  c.innot  pay  the  kum,  his  kinsfolk  must  do  it  for 
him,  and  the  payment  an<l  receipt  of  this  fine  is  accompanied  by 
a  number  of  diftcrcnt  customs.  The  occ.\sion  is  a  kind  of  festival  | 
in  the  aul  in  which  the  relatives  of  the  murdered  man  live. 
Among  the  animnls  paid  as  /■//«,  the  murderer's  horse  must 
.ilways  be  one.  The  family  of  the  person  killed  have,  however, 
the  right  to  refu!>e  .nil  p.iyment,  and  to  demand  a  duel  with  the 
.slayer.  The  latter  apj>ears  in  the  aul  of  the  others  .irmc<l  from 
head  to  foot,  and  mounte<l  on  his  best  steed  ;  a  certain  distance  1 
off  the  avengers  are  stationed,  and  a  wiki  race  ensues.  If  the 
accused  can  get  away  from  his  pursuers,  he  is  safe  from  all 
punishment  ;  he  can,  however,  only  l>c  pursued  to  the  going 
down  of  the  sun,  tnd  directly  the  latter  sinks  lx:hind  the  horizon 
lie  is  free.  If  he  is  caught  he  Ls  generally  put  to  death  at 
once.  It  is  remarkable  that  a  murder  rarely  remains  undis- 
covereii.  The  Kirghiz  hardly  ever  commit  that  crime  for  the 
s.-xke  of  robbery  ,  the  munler  generally  t.ikes  pl.-ice  after  a  ' 
quarrel,  or  for  revenge.  I 

AmuM;  the  various  contriv.-inces  for  indicating  24  hours  on  j 
watch  dials,  one  by  Sturrock  an«l  Meek,  mentioned  in  the  | 
February  number  of  the  //orologica/  Journal,  seems  to  be  neat  1 
and  ingenious.    The  dial  is  made  with  twelve  holes  in  place  of 
the  usu.il  figures.    During  the  first  half  of  the  diy.  midnight  to 
noon,  the  figures  I  to  12,  placed  on  a  disk  at  the  back,  show 
Mirough  ;  .it  noon  the  disk  becomes  autorn.itically  shifted  so  that 
the  figures  I  to  12  are  replaced  by  figures  13  to  24  (o) ;  at  mid- 
night the  figures  I  to  13  arc  again  br.)ught  into  view.  Tims, 
whilst  retaining  the  ordinary  and  famili.irand  convenient  12  hour 
s]>aces,  the  advantage  of  the  24-hour  system  is  obtained  without 
the  oeccssity  of  keeping  a  double  set  of  hourly  figures  constantly 
in  view. 

To  the  Belttin  Jt  lit  Insliituion  lihn  dt  Enuiianza  for 
January  15,  D.  .Xujjusto  Arcimis  sends  an  .iccount  of  the 
meteorological  branch  of  the  observatory  recently  attached  to 
that  institution.  The  building  is  siiuate<i  in  the  P.aseo  del 
Obclisco  in  the  north  of  the  eity,  where  it  is  surrjundeil  only  by 
low  buildings  and  removed  as  far  as  |>ossible  from  disturbing 
influence*.  Pending  the  acquisition  fif  improved  insinmients  a 
mercurial  barometer  connected  with  two  thermometers,  and  with 
a  diameter  of  4  mm.,  has  l>een  set  up,  an<t  since  last  December 
its  readings  have  iK'en  systematically  compared  with  those  of  the 
barometer  in  the  Medical  OI>servatory.  With  another  instru- 
ment, specially  constructc<l  by  .Salteron  of  Paris,  records  ore 
t.iken  of  the  atmospheric  temperature  in  the  shade,  ai  well  as  of 
the  moisture,  certain  modifications  having  converted  it  for  prac- 
i;<;al  purposes  into  .t  hygrometer  i>inid.ii  in  princi|>lc  to  that  of 
Mason.    The  therrootiMMr  '*''^*4|Mib  modelled  on  the  system 


introduced  by  Negrctli  ami  Zambra  of  London,  while  that  ot 
minima  adopts  the  Rutherford  system,  both  being  manufacture<l 
by  Secretan  of  Paris.  To  avoid  as  f.ir  .is  possible  the  disturbing 
influences  to  which  .nil  mete )rological  stations  .nrc  ex|>ose<l  in 
large  cities,  the  instruments  are  pl.iceil  in  wooden  boxes,  which, 
while  exposed  to  the  free  circulation  of  the  .lir,  arc  still 
thoroughly  protected  from  Ixnl  weather  .and  from  the  direct  rays 
of  the  sun.  The  Institution  has  also  been  supplied  with  other 
instruments  for  determining  the  amount  of  evaporation,  the  loss 
of  heat  by  radiation,  the  force,  pressure,  and  direction  of  the 
winds  prevalent  throughout  the  year.  This  meteorological 
staiicm  is  thus  one  of  the  l>est  equipped  in  Kurope.  and  in  fitting 
it  up  advant.ige  h.ns  licen  taken  of  the  exjierience  already 
acquired  from  the  working  of  similar  establishments  elsewhere. 

The  fir>t  railway  in  Cochin-China  was  opened  on  December 
21  last.  It  runs  from  Saigon  to  Mytho,«lhe  journey  taking 
abjut  four  hours. 

I.N  connection  with  the  Parkes  Museum  a  meeting  wilt  Ite  held 
at  the  Mansion  House  on  Friday  at  3  p.m.  to  obtain  more  ex- 
tendcti  support  for  the  Parkes  Museum,  so  that  it  may  be  firmly 
eslablishetl  on  a  permanent  basis.  The  Rij-ht  Hon.  the  Ixml 
Mayor  will  preside,  and  the  Council  hope  to  have  the  supjxirt  of 
all  those  interested  in  promoting  public  health  .ind  a  knowledge 
of  the  laws  of  hygiene. 

At  the  Meeting  of  the  Council  of  the  National  Smoke  Abate- 
ment Institution,  (ireliminary  to  the  recent  .mnu«l  meeting,  a  letter 
was  read  from  the  secretary  of  the  Duke  of  Westminster  stating 
that  in  his  Grace's  town  house  nothing  ha<l  been  burnt  but  coke, 
with  the  most  satisfactory  results.  The  Draft  Report  to  the 
.\nnu.-il  Meeting  was  presented  by  the  .^secretary,  to  which,  at 
the  chairman's  suggestion,  it  was  decided  to  .idd  a  paragraph 
calling  attention  to  the  obsolete  character  of  the  bounilaries 
within  which  the  present  Metro|>olitan  Smoke  Act  is  operative, 
and  pointing  out  the  necessity  for  a  short  amendment  Act 
aiming  at  a  rectification  of  the  boundaries,  and  the  necessity  for 
a  firmer  ami  fuller  application  of  the  provisions  of  the  .\ct  to 
certain  industries  in  which  smoke  abatement  is  now  much  easier 
than  it  wa»  at  the  time  when  the  present  Act  w.as  passed.  It 
was  resolved  to  communicate  with  the  Home  Secretary,  calling 
his  attention  to  the  documents  which  had  been  already  forwarded 
to  him,  and  to  the  paragraphs  in  the  ReiKirt  relating  to  the 
nominal  nature  of  the  fines  imposed  by  the  m.igistrates  in  cases 
of  infringement  of  the  Act,  and  ask  him  whether,  under  the 
circumst-mces,  he  would  be  willing  to  issue  a  circular  calling  the 
attention  of  the  police  magistrates  to  the  evils  which  result  from 
the  <lifficulty  of  obtaining  a  due  enforcement  of  the  law.  It  w.as 
further  resolved  to  issue  a  separate  memorandum,  in  the  form  of 
a  leaflet,  putting  forward  some  information  as  t  )  the  conditions 
to  be  considered  in  the  choice  of  grates,  in  the  burning  of  fuel, 
and  in  the  general  treatment  of  a  coal  fire. 

Prof.  Sidnf.V  CoLVIN,  Slade  Professor  of  Fine  Art  in  the 
University  of  Cambridge,  will  give  two  lectures  at  the  Roysil 
Institution,  on  Tuesdays,  February  17  and  24,  on  "Museums 
and  Nation,->l  Education." 

SoMKof  the  fish  in  the  .Salmonidw  tank  at  the  South  Kens- 
ington .\quariuni  have  recently  been  spawned,  the  .species 
oiierateil  upon  being  the  S.  tn'enmsis,  S.  fonlinnliu  and  the 
Gillrroj  trout  of  Ireland.  The  eggs  have  l)een  deposited  in 
suitable  hatching  boxes,  where  they  aflbrd  satisfactory  evidence 
of  ultimate  success.  It  will  l)e  |>articularly  interesting  and  edi- 
fying to  note  the  result  on  account  of  the  prolonged  captivity  of 
the  fishes  from  which  the  eggs  were  sjiawned. 

The  fine  aquarium  on  view  during  the  Health  Exhibition  will 
naturally  l>e  in  existence  during  the  forthcoming  Inventions  Ex- 
hibition.   In  addition  thereto  will  be  shown  a  very  large  collec 
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tioo  of  fish  culture  appliances  showing  the  proce-is  of  hatching, 
the  ino.!e  of  dealing  with  the  fry  after  losing  their  umhilical  sac, 
the  hr%t  means  of  anihcially  fee<ling  them  until  they  have 
reach cl  that  stage  in  their  existence  when  they  are  able  to  pro- 
Tide  f'jr  themselves.  A  special  building  is  to  lie  erected  for  this 
porposc  in  proximity  lo  the  aquarium,  which  is  now  in  course 
of  cof»«roction.  This  section  of  the  Exhibition,  which  will  be 
vikier  the  entire  direction  of  the  National  Fish  Culture  .\«ocia 
tioo,  protnises  to  be  a  source  of  much  attraction  and  interest  to 
the  ichthyohigic.lI  world. 

.\n  experiment  ha.s  lately  been  lrie>l  by  the  .Secretary  of  the 
National  Fj-<h  Culture  .Xv^ociation  at  .South  Kensington  to  test 
the  highest  temperature  endunble  by  various  species  of  fl^h.  To 
thi*  end  several  sjx-cimens  of  the  following  tish  were  selected  for 
the  trial,  vir.  the  carp,  gudgeon,  dace,'roach,  |>erch,  minnow, 
goMen  tench,  common  tench,  trout,  and  salmon,  all  of  which 
were  deposited  in  col  J  water  registering  53'.  The  temi  cmiure 
was  then  gradually  increasol  by  the  infusion  of  hot  water  through 
a  tube  which  caused  the  temp^ralure  to  rise  steadily.  None  of 
the  fi>h,  however,  exhibited  signs  of  fading  vitality  until  the 
thermometer  recorded  82',  when  a  perch  became  prostrated  : 
and  shortly  afterwards  its  congeners  followed  its  example  in 
rapid  succession  in  the  following  order  : — Roach,  82)° ;  salmon, 
83'  ;  minnow,  85* ;  gudgeon,  854* ;  "lac;,  86' ;  common  tench- 
88* ;  gol<lcn  tench,  88'  ;  carp,  91'. 

So  as  to  further  lest  the  eflficairy  of  brandy  as  a  fish  restorer, 
about  which  much  has  lately  been  said,  each  fish  on  showing 
«igns  of  exhaustion  was  removed  from  the  water,  dosetl  with  a 
small  quantity  of  brandy,  an<l  replace  1  in  the  tanks  from  whence 
it  was  taken.  The  operation  proved  highly  successful,  for  on 
inspection  the  following  day  all  the  objects  of  the  experiment 
were  fiuud  swimming  about  as  usual,  and  thoroughly  restored  to 
their  normal  exiil>erance,  with  the  exception  of  the  d.ice,  which 
succumbeil  to  the  severe  ordeal  through  which  it  hail  passeil. 

TilK  additions  to  the  Zoological  Society's  Gartlcns  during  the 
past  week  include  a  Green  -Monkey  {^Cere >pilhfrus  ca'liti  ifhmt) 
from  West  .Africa,  pre.cnted  by  Mr.  F.  \V.  Robinson  ;  a  Royal 
Python  {PjthoH  n-gitf)  from  West  Africa,  presented  by  Mr. 
A.  H.  Hcrthoud  ;  a  L  >ng-earcd  Owl  {Alio  oIms),  British,  pre- 
^-■ntcd  by  Mr.  R.  Farrcn ;  two  Kagus  (Rhinoehftus  Juhafus) 
from  New  Caledonia,  purcha.>ed. 


GEOGRAPHICAL  NOT  EH 

In  a  special  article  communicated  to  the  Xnv  York  Trihuif, 
I  ieut.  (Jreely  unfohls  his  views  upon  future  Arctic  exploration. 
1  >f  the  five  well  known  routes  |o  the  Pole,  he  adx-ocates  the 
Vrxai  Josef  route  as  the  only  prolublc  one.  Lieut.  Grcciv  shows 
!>>  all  the  cx(»crienccs  of  Arctic  travellers,  from  .Sir  Vldward 
Parry  downwanl*,  that  cnnlinuity  of  land,  with  northern  trend 
.lod  western  a'«(M'ii,  and  a  secu'C  harbour  easy  of  access,  together 
with  gocul  ice  for  slctlging  operations,  are  ncccssarj-  desi(ierala 
r>r  Arctic  exploiatioi).  lie  maintains  that  all  thcNC  conditions 
.-lie  fulfilled  tn  the  fifth  route— viz.  that  by  Frani  Josef  Land. 
"This  route,"  continues  Lieut,  (irccly,  "presents  unusual 
cdanccs  of  success  with  the  minimum  of  ilanger.  It  is  more 
than  possible  that  an  Knglish  exj>edition  will  enter  these  waters. 
Chief  lingineer  Mtlvilie,  U.S.N.,  has  in  view  an  e\iicdition  by 
this  route,  and  hix  varicil  .Nrctic  cxi>erience*  and  indefatigable 
energy  mark  him  as  a  man  ]>eciiliarly  fitted  for  this  work.  It  is 
therefore  to  be  li  '|>exl  that  he  will  Ik"  given  the  desired  oiipor- 
tunily.  Two  ships  with  alxiut  ^i^ty  men  and  olTicers  would  l»e 
needed.  One  vessel  should  winter  in  Lira  IIart>o;ir  or  some 
secure  jxiint  near  by,  while  the  nccoikI  should  be  pushed 
as  far  northward  as  |wssib|r,  preferably  by  .Xtistria  and  Kawlin- 
•oo's  Sounds,  but,  if  that  ls  not  |K>ssible,  along  the  west 
coast  of  Frani  Josef  Land  l>eyond  Cape  Ludlow.  The 
Vessels  shoulil  l)e  provisione<l  for  three  year*,  and  the  crews 
tbould  be  anartercil  in  leni(«orary  houses  to  be  erectetl  on  shore. 
AuniMlBllMtcmhrr  there,  ns  in  Smith  Sound,  are  undoubt- 


edly the  most  fivourable  months  for  ice  navij;aiion.    U  a 
a  bad  year  for  ice  the  vessels  should  rather  retuio,  i»;  »w« 
expedition  the  year  following,  than  adventure  the  n^.-— 
the  T.gcl'ioff.    ,\fter  full  suggestions  ati.l  recoii.iii<«.-r. 
to  the  command  and  outfit  of  the  expedition,  oiwm  r 
branch  of  the  subject,  the  writer  expresses  a  doct* 
United  Stales  Government  will  extend  any  aid  to  Arrt>ttv 
lion  for  years  to  come,  but  none  the  less  does  he  beLo*  • 
propriety  and  certainty  of  future  Arctic  work.    In  . 
his  article  Lieut.  Greely  says  :  — "  The  expedition  wcr<- 
Lieut.  Ray,  United  States  Army,  at  the  meeting  h- 
Association  .it  Montreal,  should  receive  the  atteoixo  xi 
port  of  scientific  men.    The  magnetic  pole  of  Ko.(h*f 
land,  located  by  Ross  in  iSjt,  has  prolAal.ly  duoc«<l  '■■  • 
tion  in  the  past  fifty  years.    Its  re-location  wwul-l  f>f  c 
poriant  contribution  to  science.    With  a  home  sta'ioe  v  K7 
Bay  or  in  Wager  River,  I  believe  ihis  work  c«ujd  Ik  -ytt* 
out  great  expense  or  serious  danger.     The  benefit*  to  tc  - 
from  such  an  expedition  would  not  be  conftnt^J  to  wir 
magnetism.    As  regartls  ethnology,  bot.iny,  and  oannlt  • 
the  country  around    King  William    l^iid    is  subwai"- 
blank." 

.\N  interesting-account  of  recent  Norwe^ian^ 
the  Spit/bergen  .*^cas  will  lie  found  in  yesterday's  TtMif.  J* 
ral  new  island  >  have  been  discoveretl  to  the  east  of  Ka>;  ^^ 
Wichc  Land.     These  explorations  show  that  tlie  yat  i^' 
a  very  remarkable  ice-year.    The  west  side  of  Spitib«fta« 
blocked  by  a  bell  of  land-ice  the  whole  summer  ihnitip, » 
the  east  side,  which  is  nearly  always  blocked  with 
open  than  it  has  l>een  for  many  years.    These  coixliifa'- 
seenis  little  doubt,  depeiKl  on  the  presTiiling  rfimi».e 
winds. 

AccoRi>lNG  to  the  .7«'-r/V<j«  Na'urtiUst  tbrrr  «»•'" 
have  l>ecn  desjvatchcd  during  the  last  summer  t.i  eif"^  • 
lake  region  re|>orted  10  exist  in  the  north  eastero  pwt  ' 

C)vit,ces  of  (Quebec  and  in  Ij>brador.    » >ne  w**s  -T"" 
ke  St.  John,  another  by  the  River  l»ct->ivj>i'.v  ' 
from   Newfoun<lland.     The  last  h.is  orders  to  l»n<l 
observers  at  sMrious  points  upon  the  coast  of  I^l<»'>''  ^' 
they  will  spend  the  winter.    Little  that  is  definite  •Jf*",. 
as  yet  known  res|H'cting  the  actual  dimensions  of  I^e  '  - 
>ini  and  other  biKlies  <jf  water  in  this  recion.  . 
sionary,  wrilinij  in  1672,  says  lhal  this  Like  i*  "  l<li«'=''  '  ' 
so  large  lhal  it  took  twenty  daj-s  to  walk  ar.jood 
Hurgess  afhrms  that  it  i»  150  miles  in  lcnt,th.  nivl      ' ' 
deep  bogs.    -\n  old  trader  of  the  "  Coni|>a;;nie  Jt-  1'-*^ 
Roi,"  wlio  was  st.itionc<l  on  it  for  >everal  year«.  e«uiu«- 
lc.ist  width  at  ninety  miles.    The  account  of  io7J  »■'* 
another  lake,  *'  ten  days'  round,  and  surrounded  by  I*'.'  V 
tains."     These  lakes  appear  to  occupy  a  depresMon 
that  occupied  by  Lakes  Su  John,   Teinisc-Anuoj;.  c 
smaller  lakes  to  the  southward,  and  Silurian  limesi  'HC 
ol«served  in  I»iki  Mist.i-,sini  .is  well  a,  at  Lake  St.  J"*^ 
f  .rmer  lake  is  supp  se<l  to  l>e  alK)Ut  1300  feet  J^•J»t  ' 
and  the  land  between  it  and  Lake  .St.  John  to  the  ^t-ot*  '|  ^ 
300  feet  above  the  sea.     The  plain  around  it  i*  '** 
Icrtilc,  and  attention  has  recently  l)een  callol  to  the  "'fS'"'^ 
forests  and  fcitile  soil  of  the  country  around  Hw'"^"^ 
the  north  of  it.    The  explorations  now  in  progress  wiII'a** 
oinrn  up  extensive  are.is  for  odonisation,  besides  J'MiBf  • 
to  our  geographical  knowledge. 

/rf  (Jazeitt  Ct'ographiijuf  announces  the  death,  in  T«»*I«*.j. 
M.  Stocker,  who  pcri>hrd  recently  in  .in  ex^jediti-in  * 
.Muongson  the  Red  River.  M.  StocUer,  who  wis  ■  m"!^^ 
.Ms.ice,  travelled  for  thirty  years  in  the  United  < 
explored  specially  the  Rocky  Mountains  and  •'"J*"^*'^ 
.Maska.  lie  returned  recently  from  California  "»  •''••^^ 
was  despatched  by  the  t  Government  to  invtstigaJ* 
wealth  iif  Ton-^uin,  where  he  iliscos-ertd  the  an; 
of  Myduc.  Ills  reports  on  the  subject  were  oot 
the  devclt)pnient  of  mining  enterprise  ibcf  '  ' 
value  of  the  mines  had  beni  greatly  Mtt. 
•lead  iluring  one  ".>f  the  sk:i    i  '   -  -n  »h»'  1. 

on  January  31,  fourti  '  1 
ITiese  brigades  are  iiiv 
engineer,  arHl  of  an  ofh 
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he  iastraawntt,  pM»niion»,  mkI  icau  for  ocb  oflicer  ««  to  be 
•Dveyed  on  a  lran«  end  fovr  main.  Tbey  wilt  conmeBce  tbeir 

irvcyii)(;  work  in  tho  south  of  e«cfa  of  the  three  A^erian  pro> 
nces,  and  their  fiosiiion,  scattered  as  they  wi!I  be  singly  over 
.  wli.ili'  jf  Alt^  -na.  in  the  mitl^  of  semi-%ubjugalcil  irilKs,  will 
a  (iclicatc  and  i>eriluuj>  ODC.    lliey  will  probably  return  to 

»ris  mboat  the  eod  of  Mej. 

At  the  Ja&t  meeting  of  the  Geogimphic.it  Society  of  Paris  it 
as  stated  that  Col.  Picjevals'.i  had  discovcrcil  the  sourcc-i  of 
ic-  N'ang-t>/t-kian^. 

Th£  la&t  aumfaer  of  the  gplttiit  dt  la  Soeudad  Gcmd/Ua  d« 
ftittt-uf  cauaim  a  fint  in^iiAlnieM  of  C«pt.  Ednerdo  OXomoi't 
ffa  ial  report  oo  bw  tteon  ea^oraUonof  theUp|ier  liiin.7  jRfo 
><.t{io)  and  Leke  Nahud'lIwiIpL   Thu  leport  is  at  consider* 

hit-  geographical  interest,  a*  it  embodies  a  «letailcd  account  of 
lie  fiiNt  successful  altein;>!  10  navi|i;atc  the  Kio  Negro,  from  its 
1  hh  in  ill'/  AiliiiVK  t"  1-  -.'iiini-  int'ic  romantic  I, alee  Nahuel- 
h.  iljH  in  she  hcaiC  ut  thf  C  hiliin  An-k-..  As  far  as  the  Collun- 
luu  (Calapuliclicl  onflncncr  tin-  expedition  wa<  able  to  proceed 
in  IxvanJ  the  A'»i>  jW^m  stteainer,  but  beyond  thai  point  ii  had 

0  make  il4  way  ;m  .->ii  i'|>v  :i  boat,  which  had  in  many  p'aces  to 
K-  hauled  over  thj-  n  inji  r-.u-.  rapids  ohsiniclini;  the  navi};ation 
•f  the  I'pper  l-im:i\ ,  01  lurthesi  southern  head-stream  of  the 
<io  Negro.  Here  the  river  flowed  mainly  in  a  narrow  rocky 
>ed,  contracting  at  aome  pwnts  to  tao  and  even  100  fiwt,  with  a 
wrrent  varj'inj;  from  *evcn  to  nine,  and  even  eleven  miles  an 
lOiir  at  the  mo>t  difTtcult  rapids.  Hut  beyond  the  confluence  of 
>)'■  I  reful,  in  40"  42'  8.  laL,  the  reefe  and  other  obatiuctioiu  du- 
ll >l>cared,  the  evficnt  Ml  to  a  mean  velocity  of  five  or  nx  miki. 
ukl  at  the  ttieaiD  is  very  deep  It  wwdd  be  aceeaalble  to  atean 
aanchee  In  thii  section  all  the  way  to  the  lake.  Approached 
WOT  ihe  Limay  this  .nljiine  l>asin  prcscntcti  a  charniini»  prospect, 
winding  away  to  the  right  in  an  endless  series  of  rocky  inlets  or 
Ainnl'  il  cfi.i.'t,-,  i  |'i  niri^  out  to  tlic  left  in  broad  and  sli_:»htly 
indiilaaiig  gra>»^y  -..iv-iuiialK.  Thf  hills  rise  in  some  places  to  a 
it  ivjlit  of  700  or  800  feet  aUive  the  l.>wcr  woo<!ed  slupi  ^.    r.  ik 

:nto  >harp  ]>eaks,  crags  uf  fantastic  shape.       i  ic'sywill-. 
»s  uminj;  here  and  there  the  appearance  of  cyi  i' '|  < m  i  >rtirn  :i 
ion-.    The  hori/'>n  was  Ixiunded  in  the  distance  l>y  an  ejttcnsive 
ran^c  of  li)fty  sierr.vs  covered  with  snow,  and  like  the  lower  hilh 
n  n  assuming  the  nioitt  varied  and  capricious  forms.  Thedeej> 
1  I   waters  of  the  lake  are  brokeo  ool^  by  a  solitary  island  of 
«i<e  covered  with  den>»e  vegetation,  and  intersected  by 

1  <    liar  rangee  of  hills  from  300  to  400  feci  hi^h.    The  surround- 

country  appears  to  he  uninhabited,  and  on  calm  day»,  rare  in 
this  breeiy  region,  all  nature  is  wrapp«d  in  the  stillness  of  death, 
and  the  ehu^y  <ur(aee  of  the  lake  anbrokeo  by  a  single  ripple. 
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(KuK  the  reckoning  of  lime  the  civil  day,  eoauneaeiag  at 
Greenwich  mean  midnight,  eouali^g  (he  hours  on  to  34,  is  bete 
employed. ) 

At  Grwmitkk  wi  FlAnmy  1$ 
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ah.  «6m. 

MooB  (New  at  sh.}  fiset,  7h.  6m.  ;  souths,  izh.  29m.  :  sets, 
tSh.  om  :  riccl.  00  tneiidiaa,  8*  9'  S. 
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Jnpiter  io  opposition  to  the  Sun. 


CA  TALOGVE  OF  EARTH(2UAKES  ' 

I'lll  iin[  ■j.-!.Tu..c  I  if  earthquakes  as  factors  in  geology  tend* 
1.1  !h-  niv.r*.-  aii.l  iii')ri-  .i[*}iu-'.:i.il'_d,  and  the  seetiutjj;])  in- 
cit_M>t:.l  .sL-ixiiK  aciiviry  su  sitnn^ly  manifested  in  diDcient 
<ja:iitL'i>  of  tin;  Lji  .hr  .l'.ni:i;;  the  last  few  years  has  greatly 
stimulated  the  intc:.  -!  in,  .m  i  ilic  siudy  of,  these  wonderful 
phenomena.  Aui^ii^>;  muny  ci mtributious  to  this  branch  of 
geology,  have  apjiearcd  quite  recently,  this  c.Halogue  anil 
map,  of  which  we  have  given  the  title,  an-l  which  have  followed 
otiicr  papers  by  the  same  author  relative  to  this  series  uf 
phenoineoa*  published  la  the  Ptrpcetiingi  of  the  R  >yai  Irish 
Academy. 

The  earthquake  catalogue  and  map  n>w  given  by  Prof. 
O'Reilly  is  based  upon  a  very  intcrt-^tiiic  relation  of  joiiitiiig 
and  fissuring  to  the  physical  geography  01  a  COUMry,  bat  aMWe 
particttlarly  to  the  coa»i-lioe  directions.  Thb  tela*  Ion  he  has 
shown  to  be  very  marked  for  the  east  coast  of  Ireland  <see 
/'/.■  .  A'c/,  /.  AuiJ'.,  and  series,  vol.  iii.  ;  .SV/£'-/,v,  No.  8,  May, 
l.SSi,  and  vol.  iv.  ;  Science,  No.  2,  1SS4)  ;  and,  considerin^j 
that  min  i,  ul  (lie  tis>uring  of  the  cirth-iuriace  is  inaiuly  'i  ii.'  to 
carthqii.rf.c  .ion,  he  looks  u|Kin  the  sys'cins  of  joiiiiiiij;  and 
fivsurin^;  of  .1  >  )untry,  and  consc<|uenlIy  their  corrolale<l  coast- 
linc-i,  as  su  many  rctonls  of  pa>t  earthquake  action  ;  llie  only 
ones,  in  fact,  left  ui  in  many  cases,  and  (i.ikinj  into  considera- 
tion the  p  >vcrty  and  mcagrcness  of  historical  records  in  tlm 
respect)  the  most  valuable  records  of  lliese  plieaoiu  na  we  have 
exl.ant.  On  the  other  hand,  the  lis:. s  of  M.iilt.-:,  rerrcy,  Fuchs, 
&c.,  present  earthquakes  in  a  purely  chronological  order,  are 
dii&cult  to  COQSttlt  and  but  little  acces:ible,  .and  in  them  the 
events  ataad  oat  iodepeadeatly,  and  to  a  very  great  extent  with- 
out appareat  oonoectioik  ooe  with  the  other,  wliilc  we  know 
thai  gooloj^cal  cbaqge  is  the  remit  of  a  snm  of  actims  taklag 
idace  oontioaonaiy  la  cenaio  localitia,  and  exteoding  thnram 
immense  dnrations  of  time.  It  has  seemed  to  the  antnor  of  the 
present  "  Catalogue "  iliat  it  w.»alil  be  u-.jful  to  present  the 
earthquakes  of  the  three  kin4dom>  in  a  suiumarise<l  and  con- 
nr-Ltcil  r^im,  and  for  thai  |iiihhjnl'  .in.in^.'l  .iljjli.it>uiic.il!y,  so 
(iia!  U  uuy  lie  possible  In  .1^  ,1  iLiui  l-ji  .5.  giNcii  [1  ;ii'  or  l  icility 
the  sum  of  earthijuakc  hiving  occurreil  tli  rem  during 

historical  time.  The  '  Catalogue"  thus  forme  1  ui^iLly  gives 
the  yeai-s  of  occurrence  for  a  given  place  u:  livri.t.  in  1  in  thi> 
manner  indicates  frequency  of  occurrence  itufticiently,  while 
serving  at  the  same  time  as  a  sort  of  year  .ind  place  index  for 
the  larger  collections,  Fioin  it  he  ha«  been  able  to  represcDt 
graphically  the  distribution  earthquaVcs  over  the  three  Uag- 
<l<.m>  1  y  i^^<|''i^gcoaventioaal  tints  and  nurks  to  indicate  ex* 
t>  n-  ul'  a.  ;i  .11  .lod  frequeney  of  occnncncei  tlie  noly  Cictoia 
wliich  it  is  pot^ible  at  present  to  so  zqweaeaL 

From  this  map  it  w,>uld  supear  that  Great  Arttaia  baa  been 
much  more  subjeiit  to  shocxs  than  Ireland  dtiring  the  period 
i  i  abraced  by  the  records.  That  as  regards  Ireland  the  points  of 
tiiurc  fr^  I  lent  action  li  m-  ir  the  coast  or  on  it ;  th.at  in  Great 
l;ri".ri![i  till-  -outb  o^n-^t  |'iL-.L-nts  a  number  of  iMinls  of  activity 
.sitiiiiicd  ipjiKiviiii  >:i\^-]y  .  a  same  Une,  in  all  probability  con- 
(. :at«k>^ue  ul  tvuu|Uiiixet  having  ocoutwi  in  Oreal  Britain  and  Ire- 

 a  Buu  far  an  Earthquake  Map  ef  the 
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nectcd  with  a  lystem  of  iointing  corresponding  to  the  general 
direction  of  the  coast  ;  that  therefore  tne  observed  connection 
between  volcanoes  and  coast-lines  would  hold  good  to  a  certain 
extent  as  rej^rds  these  and  earthquake  action,  so  intimately 
related  to  volcanic  action  ;  thit,  as  has  been  lately  rcmirkcd  by 
Mr,  Wm.  White  in  Nai  ure  (December  25,  p.  172),  Lancashire 
is  apparently  a  centre  of  fre  (uent  action,  and  that  there  may  be 
a  further  relation  to  be  found  between  coal-fields  and  earthquakes 
than  that  recognised  up  to  the  present. 

It  is  certainly  interestittg  to  note  that  many  of  the  localities 
mffected  by  the  earthquake  of  1884  in  the  south-cist  of  England 
lie  on  or  quite  near  a  great  circle,  which  Pr  )f.  O'Reilly  desig- 
nates '*  the  west  coast  of  Morocco  great  circle  "  (that  is  a  great 
circle  of  which  the  starting-jioint  or  part  is  a  {Hirtion  of  that 
Coast  lying  between  Ca{>e  HIanco  and  Ca|>e  Juhy),  traced  J 
/ri>/-i,  and  which  was  shown  on  the  Earthquake  Map  of 
turope  submitted  by  him  at  the  Swansea  meeting  of  the 
British  Association  in  1881.  It  will  be  interesting  to  note  to 
what  extent  the  complete  report  on  that  earthquake,  which  may 
soon  be  looked  for,  will  corresj)ond  with  his  theoretical  lines. 

.\s  a  first  attempt  to  graphically  repr;>ent  the  earthquakes  of  a 
countr)'  relatively  to  their  frequency.  Prof.  O'Reilly's  map  has 
much  to  recommend  it,  and,  more  fully  developed  and  more 
completely  worked  out,  such  maps  may  yet  be  considered  (to 
use  his  own  words)  as  "the  necessary  ptniiants  of  geological 
maps." 


JAPANESE  LEARNED  SOCIETIES 

\'\7MEN  the  Japanese  Government  decided  to  participate  in 
the  Health  Exhibition  last  year,  and  to  (devote  special 
attention  to  the  educational  portion  of  their  section,  they  issued 
a  small  pamphlet  relating  to  mcxlern  Japanese  education.  This 
explained  in  full  the  national  system  organised  and  put  in 
working  order  in  the  last  ten  years  ;  it  dealt  with  the  various 
classes  of  schools  from  Kindergartens  to  the  University,  the 
technical  schools,  libraries,  and  educational  mu>eum>,  the 
history  of  ancient  Japanese  education,  \c.  The  pamphlet 
showcvl  that  the  Government  of  lapan  was  d  linj  its  duty  so  far 
as  education  is  concemetl ;  but  the  rea<ler  was  left  to  collect  for 
himself  how  far  the  pev>i)le  were  following  in  the  wate  of  their 
rulers.  Since  the  clo>e  of  the  Exhibition  the  Jajianese  Com- 
misNioner  has  re  issue*!  the  report,  with  the  addition  of  a 
statement  of  the  various  leameil  s>Kieties  formed  for  purposes 
connccte*!  with  science,  literature,  and  education  m  that  country 
in  recent  years.  These  are  purely  private  assiK'iations  ;  some 
of  them  arc  confined  to  localities  removed  from  the  large  towns 
and  l>cs(>eak  a  wide  and  general  interr<^t  in  thc>e  subjects 
amonpt  the  mass  of  the  people  themselves.  The  work  of 
organising  these,  when  the  spirit  once  exi-icd.  cannot  have  l>een 
great,  for  the  Jap.mese  have  had  for  ages  their  .xswciation'^  of 
men  jv-x^essing  cx^mmon  tastes  or  a  common  love  for  a  particu- 
lar subject,  whether  literature,  e<lucaii>n.  fencing,  chess,  the 
s:uiT  of  meilicine  or  of  Chinese,  rhe>c  tir;;ani>ations  are  quite 
fam.iur  to  them,  and  the  work  of  running  the  new  metal  into 
•.h^  ol  1  ro:>al  is  was  d  subtle  »  not  a  ver)-  ilithcult  one.  Accord- 
•.-.-!y,  Mr.  Tcijima's  list  i*  a  full  one,  and  here  an.l  there  it  might 
te  ».:^^fetl  thai  two,  or  even  three,  of  the  se(urate  societies 
e>vtl<:  i.-TvaJj^unate  with  benefit.  Amongst  these  noted  we  find  the 
f.'..w*a:.-.r.^i  «-«  »e«y  of  Japan,  which  has  for  its  object  the  study, 
.n»i>'-.'»nn<^f.  an.1  a.1ran^'ement  of  education;  va'ions  looJ 
av:t»t.«»«  4J>t.->  inreAiieri  for  the  improvement  of  educatioiuU 
M^-h.vtt  in  •\rit  rr»i«^-?ive  districts  ;  the  Sci>m jln^ical  Sijciety, 
Vi-S(.><  •\e  h^st  kn.iwn  of  all  in  Europe.  There  are  two 
u<in4-V><  •/•.'•..s  the  <»rrign  an.1  the  native,  the  firmer  l>ein; 
tm  j-ii-'ni  *f*-^'j.  The  *' S>ciety  of  Specialities'"  which  has 
M  ti.y.f  "c4  rar;i>us  special  branches  of  >cience. "  The 

>*••»•■•••»•  "'f.  Vv  Ae-i  exclusively  to  the  stuily  ot  the  higher 
^*f--rM  ,  Hmm  sppon  to  be  a  tccoa^i  Society  of  Phrsics  com- 
>UM.<  %/  fm^4^'*m-mai  adMlan  lor  the  porposc  of  in  ]uinng  into 
'lU  ^'i^jitflitK  \'A  pfcy»ica  ?]  and  of  interchanging  knowledge 
i^nti>(,  -ttM  "  ;  tbe  Mathematical  Sooety  fof  the  study 

tif  li«  iik^^  nfWHMfii.1,  and  alto  to  translate  and  eooptle 
jKtMk/.  wti  (W  f\titfv3,  Asoag  the  aitociatiom  for  Bore  genera] 
Qh/M\h  Ma  UuC  -Mm  'A  fmtA  achobn,  foreign  and  natirc.  for  the 
•tii(i>  «/  tiM(  Uuf^uM^  Md  Ube  cenenl  inten^ai^  of  kaowledcc. 
viuc  t<jj  Uic  «Vv<l/  J:  ciM  MnraJ  tdcnccs,  aoocbcr  dcroled  to  Ew»- 
fjj  r{pr  1il(|ipjibils»wH>»y.  TheFreodi*d>oUrsareao(aUo««d 
{HP^  ^  *         derotes  its  uygks  to 

^  ^ffmm  Utigcn«e  aad  laws ;  Hindoo  pkilMQfitiy 


alsohas  itsown  special  votaries  who  have  forme<d  theauc^ms  . 
association  for  the  investigation  of  this  mi^tj  sateen. 
Biological  Society  of  the  University  of  ToVio  ;fau>i«^  fj- 
Morse]  is  amon^  the  most  energetic  of  youn^  Jap«ac*e*i 
ties  ;  the  Association  for  the  Translation  *il  the  TrctMal  "r 
of  Physics  is  a  most  necessary  one,  and  has  a  »  ' 

sponsible  duty  under  the  present  srstem  of  Tni  1  ilin"'|  <  • 
Sooner  or  later  Japanese  and  Chinese  students  wrS  W 
adopt   most   of  the   technical  terms  c^f   all  drpw!= 
science  employed  in  the  West  ;  the  present  plan  of  mllx, 
translate  them  in  a  rough  and  fanciful  way,  and  tlra^  fxrra( 
student  to  learn  a  new  language  tiefore  he  can  Icarr  • 
is  too  clumsy  and  unsatisfactory  to  last.    Why.  ijr  tks* 
oxygen  should  not  be  called  oxygen  Viy  the  Japaarar 
instead  of  by  some  Japanese  compound  term  whic^  »  r»«  - 
least  more  explanatory  to  him.  i'.  not  quite  clear.  Vfxa 
socictjr  which  will  exercise  a  supervision  over  tbe  'ml;  • 
technical  terms,  and  thereby  secure  uniformity,  cxe^rkK* 
useful.  The  Chemicil  Society,  besides  devatiun  to  tte  -ar 
chcmistr)',  has  also  for  one  of  its  objects  '.he  eRablikkxs 
regular  terminology.  'ITie  Engineering,  I-iw,  .\grioal.T-- 
Arts,  Medical,  and  Pharmaceutical  sooctie*  s(<caa  iz  "a.- 
selves.    A  second  medical  society  seeks  t.-»  secure  lb(  •'■'■m 
tion  of  sound  notions  of  elementary  medici  <«c  anuu-M  l 
mon  ]>eople  ;  in  this  it  is  assisted  by  the  mrtnbe»-»  ol 
of  Hygiene,  who  diffuse  a  general  knowlcd^^e  c<f  soaiu^  : 
ters.    It  is  pleasant  to  see  that  old  Japan  is  n.it  iccf- 
this  crowd  of  young  associationv    TTie  mcnil>cr»  t. 
of  letters  study  all  branches  of  Chinese  and  J  i;iii>i  u 
ture,  while  the  "  Society  of  Japanese  LitentTorc  ~  dc^-vr"* 
wholly  to  the  study  of  the  etymology  and  syntat  of  t^r 
language  and  to  the  more  general  empK>ym«nt  0/  tfec  a 
syllabaries,  in  place  of  Chinese  character*,  in  wr\ttaf(  ^ 
literary  society  has  for  its  object  "  the  intrrpvctacMH 
moral  principles.    It  aims  also  to  encourage  go.vJ  C3>' t 
promote  literature,  to  e<iucate  youth,  to  di^a«e  knowlc 
to  cultivate  moral  nature" — a  tolerably  comprcbr9>.- 
gramme.    Finally,  the  recent  Fisheries  Exhibition 
rise  to  a  Japanese  Marine  Prvxluct  Society. 

Mr.  Tcgima's  statement  is  an  incomplete  one. 
mainly  with  associations  existing  in  the  capital,  az>I 
little  reference  to  any  in  other  large  towns  in  th«  \jtk^ 
as  Osaka,  Nagoya,  S'iigala,  Nagasaki,  &c    .\od  eica  *t  ■ 
of  the  Tokio  societies  it  is  incomplete.    No  tnett'nA.  " 
ample,  is  nude  of  the  most  numerous  wealthy,  a&d  ic'  . 
of  all — the  Geographical  Society  of  Japan  :  nor  h  tbe  l«t. 
logical  .\ssociaiion  mentioned  ;  nor  is  reference  ma  '  • 
new  and  interesting  society  called  tbe  Rifrnj-jt-tCtmrnt,  •*  * 
for  its  object  the  sut>stitution  of  Roman  letters  in  Japa.'.  ' 
Chinese  characters  and  the  native  sylla'arics.      ThH  "i* 
Reform  .Association  ha<  set  before  itself  a  hoge  a».' 
reform,  in  comparison  with  which  that  of  our  owr; 
Refor;n  S>ciety  is  tntling  ami  superficial.    It*  ol>jcct%,  I.  » 
ap]tear  hardly  practicable,  if  one  may  venture  to  as«  tkai 
sion.  of  any  reform  in  Jaj^an.    But  enough  has  beca  ». 
show  that  the  seed  sown  with  such  care  by  tbe  CVorrmt  • 
prcxUiCing  a  rich  harvest  a  jtong  the  people  of  Iap«o. 


THE  PROPOSED  TEACHIS'C.  VS  tVERs::. 

FOR  Losnos 

A  I.ARGELY  ATTENDED  and  inflaent;*!  roeeta;^  1 
Assov-;att  n  for  Promoting  a  Teaching  I'nrte-.  t  i 
Ixtndon  was  hold  last  Thursday  at  the  rooms  of  the  Js*?-  I 
Arts,  Jnhn  S;rret.  .Aiirlphi,  anJer  the  chaumsnikar  ^  1  1 
Reay.  the  Pres:.icnt  v>f  the  .AsvdatMn.  whose  oStcr^t 
(I)  the  or^anixatii-n  i»f  Un:\rrsity  leaching  m  aod  for 
the  foiui  of  a  leaching  I'nrvrrNrv,  «:!h 
sciences  medicate,  and  laws 
cxaminatioa  with  UnivrrsitT  ! 
the  same  anthvinne*  ;  (3*  tV 
in  tbe  giM-emmeot  the  U 
voik  tS  Univ-mjty  teachn 
stiiatiofts  in  Loodon  of  Ut 
SDored,  b«i  lo  h* 
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ns  of  Couil,  am!  the  Rf)yal  Colleges  of  Physicians  and  of 
r^ffons  of  Ixintlon. 

'llie  Chairman  *ai>l  wnce  they  lost  met  several  thinipi  had 
lipcneil,  (he  moit  important  of  wliich  w.X'i  the  appoiittment  hy 
r  Univen>ily  of  Lxindon  of  a  Committee  to  inquire  into  the 
%-.ihiIily  of  adopting  the  scheme,  or  somcthinjj  like  the  scheme, 
lich  was  in  the  hnnils  of  mcml>ers  of  that  as-iociation  when 
ey  formerly  ai>eml-'led  together  The  »ul>-cummiltee  of  the 
lociation  had  carefully  considered  since  how  this  move  in  the 
mvocation  of  the  Univerviiy  of  Ixjndon  affectcil  their  pro^iKcts 
<1  actions,  and  they  had  arrivc<l  at  the  cnncliision  that  the  best 
ursc  fui'  them  tu  pursue  was  to  ask  the  association  to  allow 
eir  scheme  to  t>e  referred  to  a  committee  a:  [Kiinted  at  that 
celipg,  in  which  lomniittec  all  the  various  liodies  who  had 
iherto  shown  their  Nvmpalhy  for  the  sub-commitlee's  scheme 
ould  be  represcnteti,  and  to  which  committee  any  other  pro- 
>saU  could  t>c  made  l>y  mend)erk  of  the  association  who  in  any 
ay  disagreed  with  any  of  the  details  of  the  scheme  that  had 
ren  laid  tx;forc  them.  The  committee  to  be  appointed  would 
>  doubt  undertake,  a.s  soon  as  they  had  fmally  determined  upon 
scheme — after  negotiation  and  as  a  result  of  negotiation — to 
resent  it  to  the  general  bo<iy  of  members  of  the  association  for 
leir  consideration.  lie  thought  this  was  a  practical  way  of 
ealing  with  a  very  intricate  and  complicate*!  problem.  'I'hat 
roblem  since  they  last  met  certainly  looked  much  more 
opeful,  and  it  h:\d  met  with  much  more  rapid  support  in 
arious  <|uarteis  than  the  promoters  of  the  movement  originally 
nticipated 

I'rof.  Williamson  said  the  work  l>efore  them  was  one  of  ex- 
ceding  difficulty,  involving  as  it  did  a  change  in  many  respects 
/» ihecondiict  of  the  Ivondoa  Univertity  and  the  placmg  it  upon 
c  footing  of  other  Tnivcrsitics ;  and  this,  again,  involved  a  great 
undier  of  iletail.i.  The  elements  of  the  University  of  London 
verc  so  numerous,  and  many  of  them  were  so  independently 
icvelofetl  in  a  great  degree,  that  if  those  various  constituent 
■arts — the  natural  liml>»  of  the  University — were  to  work  to- 
.'cther  it  was  essential  thai  all  should  understand  what  relations 
hey  were  to  hold  to  each  other.  The  maturing  of  schemes 
letcrmining  the  particular  relations  of  the  general  University  to 
hose  various  holies  it  was  sought  to  connect  with  it  must  of 
>ecessity  require  careful,  calm,  and  friendly  consideration  on  the 
)art  of  representative  mcmbeni.  aiul  the  committee  to  be  ap- 
'oiuted  would  probably  form  several  sub  committees  represcnt- 
,ng  different  branchv  of  learning,  who  might  be  able  to  agree 
({Htn  a  general  outlmc  of  a  plan  whi«.h  they  would  conceive  to 
I  e  most  mutually  desirable  an<l  advanlai^eous.  Thus  the  incor- 
li.iration  of  the  v.iriou.s  limbs  of  the  Univer>itv,  so  to  speak, 
might  be  based  u|>on  a  distinct  understanding;  of  what  was  con- 
lemplated,  and  they  might  l>e  indued — as  he  had  no  doubt  they 
Himid  be — to  vigorously  sup|>ort  a  scheme  which  would  tend  to 
their  mutual  benefit  and  the  raising  of  the  standard  of  education 
in  Ix>ndon. 

The  resolution  was  then  unanimously  adopted. 
Lord  Justice  Bowcn  roove«l,  and  Mr.  Hrichsen  seconded,  that 
I  lie  committee  consist  of  the  follow  ing  thirteen  gentlemen  : — The 
presiilent  of  the  Asociation,  Mr,  J.  W.  Cunningham  (King's 
Collqje),  Prof.  C.irey  Foster  (University  College),  Mr.  John 
Marshall  (College  of  Surgeons),  L)r.  Norman  Moore  (St.  Bartho- 
lomew's Hospital),  Dr.  W.  M.  OrtI  (.St.  Thomas's  Hospital), 
Mr.  K.  Pollock  (I  incoln's-inn),  Mr.  K.  Stuart  Poole  (British 
Museum),  Dr.  1'.  \V.  Pye-Smith  ((luy's  Hospital),  the  Rev. 
Priricinal  NVacc  (King's  College),  Prof.  Wan  (King's  College), 
Pfof  Williamson  University  College),  and  .Sir  Ge<}rge  Young, 
with  power  to  add  to  their  nttml>er. 

Pruf,  Itenlley  expressed  a  hope  that  the  claims  of  science  to 
be  represcnte<l  on  the  committee  would  nut  Ik:  ignored.  Further, 
he  trusted  that  every  elTorl  would  l^e  made  to  ascertain  all  the 
information  which  could  possibly  be  derived  with  regard  to  the 
Muil.iog  of  medical  degrees  and  the  teaching  connected  with 
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tx^c  Voung  pointed  out  that  the  scheme  which  the 
■f  woidil  prop.iri'  w  .i^  not  intended  to  be  binding  ujxm 
'licT* ;  Inn  I  '.  s<  <  -  1 1  ;  <  !  la  the  cml  that  a  jdon  mi^ht  be 
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examining  University  of  the  present  and  the  teaching  Univer- 
sity of  the  future. 

The  Chairman  exi>ressc«l  with  how  much  regret  he  left  that 
scene  of  action.  lie  was  sure  that  a  very  great  work  remained 
to  be  done  ill  the  future,  and  that  that  work  would  have  to  Ih: 
done  with  a  great  deal  of  tact.  Certainly  it  would  have  to  be 
achicvcfl  by  setting  aside  any  notion  of  establishing  in  Ivondon 
.m^  kind  of  ideal  University.  They  had  to  co  operate  with  ex- 
isting corporations,  with  existing  bodies,  which  had  hitherto  done 
exceedingly  good  work,  which  were  all  manned  by  an  extremely 
distinguished /^-/--'CMH*/  a  ftnoitttft  whose  ideal  it  had  been  to 
do  University  work  without  having  a  University,  and  which 
f<rsonntt\\K  ho|)e<l  in  the  future  woiild  have  at  their  disjiosal  the 
University  tu  which  their  lalx>urs  had  fully  entitled  them.  He 
did  not  say  this  because  he  himself  was  guiltless  of  having  men- 
tioned what  he  believed  to  be  an  ideal  University,  for  he  had 
been  guilty  of  such  an  cscapaile  in  the  address  which  he  delivered 
at  St.  Andrew's  University.  There  he  distinctly  laid  down  what 
he  thought  to  be  the  lines  on  which  a  University  ought  to  be 
reforme<l ;  ami,  of  course,  what  he  advocated  for  the  Scotch 
Universities  he  should  in  the  main — of  course  there  were  features 
applicable  to  Scotch  which  were  not  applicable  to  the  I/Ondon  Uni 
versity — also  advocate  for  I.on<lon.  But  in  I.ondon  the  problem 
before  them  was  to  unite  all  the  interests,  to  create  a  federation 
of  interests,  and  to  recognise  the  work  which  hail  been 
already  achieve<l  with  the  desire  to  make  that  work  for  the 
future  more  efficient,  without  in  any  way  encroaching  on  au- 
tonomy where  autonomy  had  hitherto  proved  sufficient,  but 
where  autonomy  had  not  l)efore  proved  altogether  sufficient, 
then,  to  supplement  it  by  that  bond  of  union  by  which  institu- 
tions and  empires  became  great.  He  resigne<l  his  position  as 
President  of  the  Association  with  the  wish— nay,  the  determined 
expectation — that  they  would  succeed.  He  hnd  ^cen  how  the 
work  had  been  thus  far  done,  and  how  determined  had  been 
those  with  whom  he  bad  had  the  honour  to  associate  to  carr)- 
the  movement  to  a  successful  issue. 

Sir  George  Young  expressed  how  greatly  they  were  indebted 
to  the  President  for  the  services  he  had  rendered  in  the  past. 
The  services  of  a  very  good  successor  had  been  secured  in  Lord 
Rosebery,  whom  he  (Sir  G.  Young)  oro|)oscd  as  the  future 
president  of  the  association,  while  th-Anking  Lord  Reay  for  his 
valuable  services. 


UNIVERSITY  AND  EDUCATIONAL 
INTELLIGENCE 

OXFor.n.— The  second  election  to  the  Hoard  of  the  Faculty 
of  Natural  Science  was  held  on  February  6.  The  five  retiring 
members  were  re-elected,  and  to  make  the  numl)cr  of  elected 
mendjcrs  etpial  to  that  of  the  professorial  {ex  offitio)  members, 
four  new  members  were  elected  After  a  ballot  the  following 
were  chosen  : — Mr.  W.  W.  Fisher,  .Mdrichian  Demonstrator  of 
Chemistry  ;  .Mr.  H.  B.  Dixon,  Trinity  ;  Mr.  J.  Griffiths,  Jesus, 
and  Mr.  E.  H.  Haves,  New  College. 

The  Lxaminers  for  the  Burdett  Coutts  Geologic.il  .Scholarship 
give  notice  that  the  examination  will  l>egin  on  February  23. 

An  examination  will  lie  held  at  Mcrton,  beginning  on  June  23, 
to  elect  to  one  Natural  .Science  Scholarship  (80A)  at  Merton, 
and  one  at  Corpus  Christi  College.  The  examination  will  be  in 
Cliemistry  and  Phy-ics.  Candidates  must  be  under  nineteen 
years  of  age. 

On  .March  17  .in  examin.-ition  will  be  held  at  Jesus  in  Physics, 
Chemistry,  and  Hiolog)'.  Camlidates  must  be  natives  of  Wales 
or  Monmouthshire,  or  born  of  Welsh  parents,  and  must  be 
under  nineteen  year*  of  age. 

An  examin.ition  will  be  held  at  New  College  iKginning  on 
May  7,  to  elect  to  a  Natural  .Science  Exhibition  (50/.  value  per 
annum).    The  examination  will  l>e  in  Chemistr)-  and  I'iohigy. 

At  a  meeting  of  the  .-Xshmolean  Society  in  the  'I'heatre  of  the 
I'niversity  Museum  on  Monday,  February  16,  Prof.  Burdon- 
Sandcrson  will  read  a  i>a|H:r  "  On  the  Study  of  Contagion  with 
a  view  to  Practical  Measures." 


SCIENTIFIC  SERIALS 

The  Lost  number  (13)  of  the  Journal  of  Iht  Slraitt  Hranch  cf 
Ike  h'oy.il  Asialie  Soiiely  contains  much  inform.ilion  on  the  Malay 
Archipelago.    Mr.  dc  la  Croix  continues  his  translation  of  M. 
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«le  Quatrcfajjo's  work  on  the  pigmies,  ihc  present  instalment 
■lealinR  with  ihc  Asintic  pigmies  or  negritos,  and  the  ncgrillos 
or  African  pigmie"!.  The  general  conchision  to  which  the  writer 
comes  i-  that  modem  science  has  crrcil  in  rejecting  all  that  has 
tK«n  written  on  this  sulijcct  by  the  ancients,  for  in  the  midst  of 
many  exaguerations  and  fables  there  were  many  facts,  ilcfinils 
it  impossible,  in  the  present  slate  of  our  knowledge,  to  offer  a 
satisfactory  solution  of  one  of  the  most  curious  ])oints  connected 
with  the  geographical  diNtribution  of  the  human  race.  vii.  the 
narrow  rc  cmi)lancc  between  the  Asiatic  negritos  and  (he  African 
negrillos,  separatetl  as  they  are  by  a  vast  space  and  by  nume- 
rous and  different  races.  Are  these  affinities  the  result  of  a  com- 
mon origin  ?  A  |»a|>cr  containing  a  translation  of  a  Dutch 
account  of  Malacca,  written  in  1726,  follows  this,  and  is  itself 
succeeded  by  a  long  one  by  Mr.  Maxwell,  of  the  Straits  .Settle- 
ment Cis'il  Service,  on  the  laws  and  customs  of  the  .Malays  with 
reference  to  the  tenure  of  laml.  The  Rev.  J.  Tenison- Woorls 
jirints  two  lectures  on  the  stream-tin  deposits  of  the  proteclc<l 
State  of  rer.»k  in  the  Malay  |>cninsul3,  and  the  volume  con- 
cludes with  two  accounts  of  travel,  one  through  the  Stale  of 
Remhan  in  the  jKninsula,  the  other  along  the  Tawaran  and 
I'utal.Tn  rivers,  which  arc  said  to  rise  in  the  great  mountain 
Kina  Halu,  and  flow  through  North  Borneo.  We  oltscrvc,  also, 
the  pro«i>ectus  of  a  very  necessary  work — an  EngliNh- Malay 
dictionary,  which,  it  is  suggestc<l,  should  be  translatc<l  from  Mr. 
Klinkcrl  $  Dutch-. Malay  dictionary. 

Journal  lU  Phyiiifuf,  vol,  iv.  January. — T.  R.  Benoil,  con- 
struction of  stan<l.»rd  prololyj)es  of  the  legal  ohm.  M.  Henoil, 
who  was  assiK:iate<l  with  MM.  M.ascart  and  ilc  Ner\iIIo  in  the 
official  French  researches  at  the  College  dc  France,  li.is,  at  the 
request  of  the  Minister  of  Posts  ami  Telegraphs,  prepared 
standards  in  mercury  to  represent  the  legal  ohm.  This  paper 
gives  an  account  of  the  methods  of  calibrating  and  prcparmg 
the  tul)cs  for  four  exact  standards.  Ii  remains  to  l>c  seen 
whether  these  will  prove  as  permanent  .as  starulards  constructeil 
in  platinum-silver  or  iridio-platinum  alloy. — II.  I'cllat,  on  the 
cause  of  electrification  of  storm  clouds.  Discusses  the  observa- 
tions of  atmospheric  |x>tenti.'U  at  different  levels,  and  concludes 
that  the  negative  charge  of  ihc  soil  surface  is  explicable  on  the 
hypothesis  that  it  is  continually  renewed  by  the  falling  of  nega- 
tively chargeil  rain.— K.  ll  ^uty,  on  latent  heats  of  vaporisation. 
Deduces  ihe  approximate  law  that  the  latent  molecular  heats  of 
bodies  mea.>iireil  at  iheir  normal  lioiling  temperatures  arc  pro|Mir- 
tional  to  the  squares  of  these  lem|>eratures  ;  ta'  ul.ar  evidence  is 
given  in  support. — K.  Bouty,  on  the  specific  heat  of  saturated 
vapours,  (iives  a  new  formuhi. — Km.  Paquet,  determination 
of  the  ratio  of  the  two  specific  heats  of  ga-.es.  Describes  a 
modification  of  C.a7in'^  method,  in  which  the  desire<l  change  of 
piessure  is  brought  ah)ut  by  a  column  of  mercury,  as  in 
Gcisiler's  mercurial  pumps.  ITic  de<luced  value  for  air  is 
I  4038. —J.  .Mace  de  Lepinay,  inethtMl  of  measuring  the  interior 
diameter  of  a  barometric  tube.  Ingenious  application  of  <i]tiicat 
laws  to  dctluce  internal  diameter  from  the  apparent  tiiameler, 
assuming  the  refractive  index  of  gl.\ss.~G.  (Quincke,  on  the 
measurement  of  magnetic  forces  by  me.ms  of  hydrostatic 
nrcssure.  .\bsjract  of  paper  in  Pktlosophical  A/iin^izine,  18&4. — 
\V.  Von  Bcei/,  on  normal  elements  for  electromotive  measure- 
mctitk.  .M/>iract  from  PkiloiophUal  Magaunt.  —  K.  Angstn>m, 
s  new  Cfj'.herm  imeter.  An  un<lcrground  mercury  thermometer 
i»  read  '7  mran*  'A  an  index  ai(ache<l  to  a  rack  and  pinion, 
•  hi.b  «•  <>\':-t\'^\  from  a)><>ve.  When  contact  is  made  with 
(he  UMYCi.r}  tjt  e^tnc  V>cII  rii^s,  and  the  index  is  read  otT. 


SOCIETIES  ASD  ACADEMIES 
London 

Royal  Society.  February  5.— "The  Relation  of  Bacteria 
to  Asiaiic  Ch'.Iera,  "  By  \..  Klein,  M  D.,  F". R..S.,  Joint 
Lecturer  oa  General  Anatomy  and  I'hvsiology  at  the  Meclical 
School  of  St.  Barthr.'Iumew'*  Hospital,  I>)nil"n. 

I  |>n»povc  \<>  liring  fK-fore  the  Royal  S.Kiety  the  results  "\  .»n 
inquiry  into  the  ctii^lfipy  of  .\siatic  cholera,  undenakrn,  at  the 
«n<tanre  and  exjtense  of  the  Secretary-  i>f  .State  for  India,  by 
mv»elf.  Dr.  <;ibl«cs,  and  .Mr.  .\lfred  Lingard  while  in  ImluL 
This  investigatii.n  will  l>c  jniblishcil  in  fMUmo  by  the  In<lia 
Oftcc,  but  pcTmissii>n  has  licen  grante«l  to  us  to  bring  to  the 
'  '  "  ity  some  of  the  more  im|>ortant  point*  of  our 
:  Ifaaie  regarding  the  relation  of  bacteria  to 


Asiatic  cholera.    I  shall  supplement  them  \ij  fhta^ 

of  further  ol»servalions  which  I  have  ma<lc  siitc*  my  nxv  w. 

India. 

.\<  is  now  well  known.  Dr.  Robert  Kochu  in  an  r c«r-  t> 
(juiry  into  the  etiology  of  cholera  in  Egypt.  CaJc-afo.  •• 
France,  1883-84,  undertaken  by  him,  Dr»    tiaflTli  s*l  »  ^ 
al  the  instance  of  the  German  <  Jovemmcnt,  ha*  am^pl  K.-" 
conclusions,  which,  briefly  stated,  are  these  : 

1.  In  all  persons  suffering  from  .\<iatic  cholrra  •^ctt  «t- 
thc  rice-water  stools  during  the  acute  stagr  uf  ihr  ■c-*'^ 
wcU-characteriseil  l>acleria,  which,  on  account  *ji 
sha])e,  Koch  called  "comma  lucilli.'' 

2.  These  comma  bacilli  aremobile  roi.U,  i>f  sma^l  srae,  W« 
the  same  thickness  as  tubercle  bacilli,  tmt  only  <rf  W 
length  ;  they  are  always  more  or  less  curve<l.  von»t.-:iixr-  ai  - 
.as  10  form  half  a  circle  ;  they  vary  in  length  accor.l^ . 
state  of  growth  ;  they  occur  either  singly  or  in  cuvyiev  • 
latter  ca-ie  arrange<l  like  an  S. 

J.  The  comma  bacilli  occur  in  great  nwmHrr*  iti  craesj  • 
as  well  as  in  the  fluid  of  the  choleraic  evactiati«>na.  Thrr 
in  the  lower  p.nrt  of  the  ilcttm  of  |>ersons  deail  iti  the  arsst 
almost  to  the  exclusion  of  other  bacteria,  aaJ  in  ^xtx  p  . 
numbers  that  the  lower  part  of  the  ileum  may  Ne  s- 
contain  almost  "a  pure  cultivation  of  comma  booUi.  ' 

4.  The  mucous  membrane  of  the  ileum,  p*rti'-ular1_»  'ka 
the  lower  part,  around  and  in  the  lymphatic  glan-ts  ^  • 
— the  solitary  .and  Peyer's  lymph-glamls- -exhibit-  in  rr  a 
r.ipidly  fatal  cases  characteristic  alterations  :  biO'»c-vir^  cst 
t.ichinent  of  the  ejiiihelium  of  the  surface  an'l  oi  lili;  '  •  v 
glands  of  Lieberkuhn  :  swelling  and  congestion         *j  • 
vessels  of  the  mucous  membrane,  |>artic-ularly  at  t>w»  I 
portions  of  the  lymph  glands.    These  altcraiion*  i.-v  I 
jiresence,  growth,  and  multiplication  of  the  ci>mtna  ■ai:'  • 
these  tissues,  .and  the  disease  cholera  is  causeil  by  the  ••>*t* 

on  the  part  of  these  comma  bacilli,  and  by  the  ah«i>r{  c^o 
part  of  the  system  of  a  special  chemical  ferment. 

This  state  of  the  presence  of  the  comma  bacilli  in       ti^s  • 
best  pronounce«l  in  the  lower  j>art  of  ileum  ;  higher  ^  t 
more  limited,  and  gradually  diminishes,  an<l  6niliy  ilisa^nv  * 
the  upper  part  of  the  small  intestine. 

5.  The  t)Kv>d  and  other  tissues  are  free  of  any  ••rg-aur-'n^ 

6.  The  comma  bacilli  grow  well  outside  the  U-«rly  a;  ibt 
nary  temperature  of  the  room,  Init  better  still  at  higher  imer-* 
turcs  up  to  38  or  40"  C".    They  diviile  transverstdy  ;  after  its-  » 
the  twii  olTsprings  may  remain  joine<l  en<l  to  «i<t  wit's  >Wor  • 
an  .S,  and  by  further  division  they  may  grow  into  a  «^r«J  Iik»  • 
wavy  form.    They  grow  well  in  the  mucus  flakes  taketi  trr* 
intestine,  and  placed  on  linen  kept  in  a  moist  cell  ;  tLer  5— • 
well  on  pfitato,  in  bnuh,  in  Agar-.\gar  jelly,  in  solui  n  »jnw~i 
gelatine  mixtures  (geUtine,  jveptone,  and  l>ecf  cxtmtr  •  It 
latter  sulwtance  they  exhibit  a  {peculiar  and  definite  omit 
growth  not  seen  by  Koch  o.t  any  other  liacteria.     T>i*-  came. 
liacilli  require  for  their  growth  an  alkaline  mr>tium  ;  tkcy  v 
killetl  by  acid,  by  drying,  aiul  s*arii>us  antisrptic  media. 

7.  On  .account  of  their  constant  oc-oirence  in  the  intecsae^  • 
patients  suffering  from  .\siaiic  cholera,  on  aciouni  '4  • 
absence  in  all  other  iliseases  of  the  intestine,  and  00  acc>WK  • 
their  peculiar  mo.le  of  gmwth  in  nourishing  gelatine.  K's* 
vindicate*  for  these  commi  Uicilli  not  only  an  injpor".-.' 
diagnostic  value,  but  also  considers  them  as  the  tmr  cacpr  • 
cholcr.!. 

8.  Since  his  return  to  GcrmanT,  Kivh  has  convtncesl  ht».-t 
of  the  c>>iTectne<*  of  the  observations  of  Nicati  and  RK-t«tl*.  w^- 
maintain  that  cholera  can  In:  pn-xluce^l  in  d'>gs  an«l  t;uioea  rC 
by  injecting  directly  into  the  small  intotme  of  tbr^  antmalj  rS 
comma  lucilli  taken  either  directly  from  the  ch-ilcraic 
tions,  or  from  artificial  cultix'atiivis. 

Our  ins-estigaiions  enable  us  to  say  this  : 
I.  Koch's  statenaent  as  to  the  ci>nstant  occnrrrnc«  «W 

Uacilli  in  the  rice-water  stools  of  cholera  patients  is  corrrct  ; 

comma  Itacilli  vary  grraily  in  nnmbrrs  in  diflcreni  stooU  ^ 

'I'T  tin;   ,  wr-.   1:1    -.;iie   tting   cacevUing   •carer,  ui 

numerous. 

a.  These  comma  hacilli 

twice  and  three  times  as  ' 

much  as  to  form  half  a  or 

bend.  Tb-"**»«'  "  rnj 

they  a- 
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d  of  choiets.  The  M»iier  after  detth  the  cxamioation  is 
ri<>.  the  fewer  oonma  barilli  are  fcmnd  in  the  mucui  Atkei ; 
n  in  typical  rapidly  btal  caaes  the  muciiB  liakea  taken  fn»m 
im  and  examined  soon  after  death  (from  between  foarteen 

"kutcs  a'ld  an  hour  or  an  hour  an<l  a  half}  coniain  the  comma 
:iUi  only  very  siiaringly  irjileetl,  an<l  not  to  the  exclusion  of 

ler  bi^ctcri.i.  <  )iu  ;iiv.jsii^Ml;i'n^  i|i>  nn;  I'cari.nil  K'mIv's  state- 
nt  as  t.)  ilu-  liiwci  pijri  ul  llu-  iiciiin  l^ttiij;  •»  acuic  typical 
L  -  (it  l1i  'I'-ii  ilinost  "a  jniri'  i-«lti\  uiim  of  comma  bacilli." 
fiol  one  oi  ilic  many  j»<vsi-mortttii  examinations  of  typical 
J  to  ra'ies  have  we  foiin'l  such  a  state. 

4-  The  mucouH  membrane  of  the  ileum  of  typical  rapidly  fatal 
*cs,  if  exnmineii  s'M>n  after  death,  di>ci  not  contain  in  any  part 
y  trace  of  a  comma  haciiliu  or  any  other  bacleria,  not  cvcii  in 
r  ^u|>.  I  iicial  loosened  epitbcliaiu. 

If  the  post  mortem  examination  iasnfficieiitly  delayed,  comma 
iciita  and  other  bacleria  may  be  found  penetnUJng  into  the 
aces  of  the  muooiia  mcmbnae. 

Tlie  theory  of  Koch'a  v>  to  the  comma  bacilli  present  in  the 
Licoti«  membrane  secreting  a  chemical  poiaon  inducing  the 

seas<-  cannot,  therefore,  be  correct. 

5.  Neither  the  bliKiil  nur  auy  other  l^>i'^ue  contain-:  comma 
icilli  or  any  other  micro-organism-;  of  known  character. 

fi  The  behaviour  of  the  comma  l.acilli  in  artificial  media  is 
i\  sui:li  :is  til  jiiitify  their  btin^;  coii>i<lcrerl  .is  s|>ei:ific.  They 
<\\\  woll  m  .Tlk.iliiie  am!  n  im  il  molia,  are  not  killed  by  aciiN, 
id  iIm'ii  nifide  of  j^rowih  in  >;fl.iiine  mixtures  is  not  more 
.culi.u  than  lint  of  oilier  piiti  i  1  ti;,-  bacteria;  they  show 
.irked  ilifTtrrnces  whm  t^rowrn  ia UiUcrcol  media,  but  nut  more 
.  than  theordmary  imirefactiw  bacteria  when  comparedin  their 

rtiwib  w  wh  ine  another. 

7.  k  I  i<.i1aoke«l  that  "comma  baiilli occur  in  other 
j'osiinal  ili-..i^o>.  in  the  mouili>  of  healthy  persins,  and.  :is 
uiwn  recently,  e\rn  m  some  common  artii.K-s  uf  foo.1. 

6,  The  eiperirocntfe  performed  by  Koch  and  other!>  on  animals 
t>  not  ia  the  lee^t  prove  that  the  comma  bacilli  arc  capable  of 
i>H(ueblg  dioleia  or  any  other  diaeaje.  The  results  obtained 
\  1  hem  are  much  easier  expUine«t  in  a  manner  opposed  to  that 
Lv  cn  by  Koch  and  others. 

9   There  is  direct  evidence  to  show  that  the  water  contam- 
i.iied  with  ih  ilrr  iic  cvacuntions,  and  containing,  of  course,  the 
iimma  bacilli,  when  u»ed  fjr  domc>lic  purjXises,  ittduding 
11'  iiiL  .  by  a  larfie  number  of  penons,  did  not  produce 

1 1.. let.'. 

10.  I  il  iii  uus  flakrs  taken  from  the  small  intestine  of  a 
y  )  ileal  tapidiy  fatal  case  of  ch<dera  contain  numenius  mucus 
.rj'iiscles  filled  with  peculiar  minute  straight  bacilli;  in  this 
late  they  are  found  when  the  examination  i.s  made  very  soon 
.flt'f  <k-ath  ;  soon,  however,  the  mucus  cori)iisc)ea  »»ell  lip  and 
lUtniegrate,  and  then  iheir  l  ir >.er<..ne  free. 

The  small  bacilli  are  n.  \ -i  1  ;n  the  muciis  flakes.  Tliey 
in*  i»nly  one- third  or  one- fourth  the  length  of  the  comma  Iwcilli, 
md  a1>'0i  h.alf  then  thicknL-.i.  They  are  non-mobile  ;  they 
•low  well  in  Agar- Agar  jetly,  but  show  in  their  modes  of  growth 
i.t  peculiarity  b)  wfiidi  thM  eould  be  oonrideted  as  sjiecilic. 
When  grown  on  the  free  Sttrlaoe  of  the  nourishing  maleriat  they 

'  irm  spores. 

11.  l  lif^i  small  bacilli  are  not  pre^eni  in  the  blood,  in  the 
iiui.  "-.IS  monibi.ine  of  the  intes.Ufjc,  or  in  any  other  tissue. 

12.  Kx]HMiinenis  made  with  these  small  bacilli  on  animals 

i"<"luce(l  110  ri'..idl. 

ij.  Since  my  return  1  1  1  in  :  -i  1  have  a<certaine<l  that  the 
I  A  I  Ilia  I'.icilli  of  i  holrra  sli<  u   iw  ,  liiitinct  modes  ol  divisifin, 
■  111  thekiiKwn  one  of  trnns%  i  t    li.,  i  .r.,  .m  i  .1  ei'imd  tine  of 
ili  .  i-ion  in  kni;ih.     W  hen  };r'»»'nK  m  Aj»ar-Agar  )elly  .m  the 
..idin.iry  lemper.iturc  of  the  r'M)m.  after  some  days  the  Viacilli 
A  !'  ujt  owin^  to  the  ajipearance  in  their  protoplasm  of  one  or 
I        •»ai:;;i>(L-i  ;  as  these  v-acuoU-s  inciexsc,      the  comma  bacilli 
|jct.o  negr.tilu.allycbange  Ifirst  into  plano-convex,  then  inlooWong 
hi-<onvcit,  and  ultimately  into  circular  corjiuscles.    The  longer 
the  .nij;in,il  C'lmma  bociUitf.  ihc  larger  the  fiii:'l  cir.  i' .  riu--.e 
drculir  or^ani^ms  are  mobile  just  as  the  oomm«  I  m  .  il  h.  ;irii<  Ij) 
,i  t'lTjionbjaC  (hf.  protQphim  at  two  opposite  paiola  two 
'■  ii'^iHp     ""^oeiBiciraaUr  comma  Mdili  are  forotci. 
I  ii.  ^ma  thr  '^•4nAfnr-Agar  jelly  Ij'T'I  hi^hri 

iilitcralum  ^^VC  mdlli  mahiply  by  Ir.^ns 

M:r»e  drfl  "^fcl  these  to  Ai^at-Aj;.ir  jelly 

t  ^^mtur<;  <if  the  room,  lliey 

1,  by  division 


Linnean  Society,  February  5.— Mr,  Frank  Crisp,  T.L.B., 
Vioe*President  and  Treasurer,  in  the  chav.^Mr.  John  Hodgkia 
was  elected  a  Fellow  of  the  Society  — A  paper  was  read  "On 
the  Arbaciadx,  Gray.    Part  i,  the  Morphology  of  the  Test  ia 

the  genera  Cochp'eurm  and  Arbacia"  by  Prof.  I*.  Martin  Duncin 
and  \V.  Percy  Sladen.  The  species  of  recent  and  fossil 
Ca-lo/>lei4rus  the  recent  fonns  o(  Arhticia  examined  present 
some  structural  dtiads  of  lM>th  primary  ami  .secondary  cla  sifi- 
catory  importance,  which  have  hitherto  been  neglected  an<l  not 
recorded.  The  amhulacral  plates  differ  from  those  of  all  other 
EchinMiiifii  in  llie  airangement  of  the  triplets,  there  being  a 
central  primary  plate  with  an  adoral  an<l  an  alKiral  de:ui-platc. 
It  i<!  iihown  that  there  arc  no  additional  plates  near  the  peristome 
in  the  species  of  Arttuia.  The  s  ructure  of  the  sutures,  especially 
of  the  median  inter-radials,  is  a  modificattOO  of  the  dowdling 
w'jich  his  been  described  in  Tf>n»i>p!turttt  by  one  of  the  anthors. 
The  double-optic  pore  noticed  by  Loven  occurs  in  the  fossil 
species  of  CechpUmrms,  and  io  C.  ilaiUarii^  a  recent  species. 
Tbe  aulhor*  compare  the  difibent  ibrms,  and  exclude  Afiaei* 
nigra  from  the  ffmna  Ariad*.  The  neat  part  will  deal  with  the 
dassification.— Then  followed  a  paper  on  Bormese  Desmids»  by 
Mr.  \V.  Joshua.  The  specimens  were  forwanled  by  Dr.  Romimts, 
F. I.  S.,  of  Rang->on,  and  got  chiefly  from  the  leaves  of /*/</ti» 
stmtid/s  in  a  tank  some  twenty-six  milc>  from  the  mouth  of  the 
River  Irrawaildy.  Of  186  species  in  sixteen  genera  liithfrio 
observed.  lc»  have  iheir  representatives  in  Europe.  .Mto^ether 
s<im».'  forty  supposed  new  species  arc  describc<l  by  the  .nifhor, 
besid'--s  several  new  varic'ies  and  a  list  of  others  ( imiv  .  i  j  ,;y 
recorded  is  given. — Mr.  \V.  F.  Kirby  read  a  paper  on  tiit-  em- 
ployment of  the  names  proj>ose<l  for  genera  of  f )rtlioi>tcra 
previously  to  1840,  In  this  communication  the  aulhor  shows 
the  application  of  every  name  pro]>o?ed  from  the  time  of  iann<f 
to  the  ]>abUcation  of  Senrille's  "  Hi  toire  oaturelle  des  Insccies 
<^>rthopteres,"  and  there  ia  appended  a  full  bibliography  of  the 

sub?<H:f . 

Zoological  Society,  February  3.— Prof  W.  H.  Flower. 
I.I,.  I)..  F.  R.S.,  Pres;  l  -n'.  in  ihe  chair. — The  Secretary  ex- 
hibited a  sjx-cimcn  of  a  rare  .South  .\morican  Lizard  {Uftfo- 
diicty'.us  imhriaUHs),  presented  to  the  Society  by  Mr.  G.  I.ennon 
Hunt  ;  and  a  specimen  of  a  rare  Beetle,  of  the  family  U.iprest- 
'u\x,  from  lieloochistan  {yu/f  /it  //r«i  ^/).— .A  letter  was  read 
from  Dr.  (ieorge  Hennetl,  F.Z.S.,  of  S'-rlrif-v,  coni.iining  re- 
marks on  tb?  Tiee-Kangaroo  of  « )neenil.iri  I  '  '.'./V,)/.;^hj  /um- 
Aaitti),  lately  described  in  the  Society's  /V^vWi*^!,— A  »erie.» 
of  qMcimena  of  l«pidopterous  insects,  which  bad  been  bred  in 
tliehHect<'houae  in  the  «»dety'$  Gardens  during  the  past  season, 
was  laid  on  the  table. — A  oommnnication  was  read  from  M. 
Taouanowski  and  Count  Derlepsch,  Containing  an  account  of  the 
thiid  collection  of  birds  obtained  by  M.  Stolzmann  in  Ecuador. 
Thf  I  'jIia  lion  Contained  examples  of  2S9  species,  of  which  ten 
were  new  10  science.  —  Lieut. -G0I.  C.  Swinhoe  re.vl  the  fir^t  of 
a  series  of  pajvers 'in  tl  <•  Ii  it:.i|.i.  t  i  <.l  ^>Mlll^:■,y  and  the  Dec- 
can.  The  present  comuumiL.itiou  toai.tiucd  .in  acco'.int  of  the 
Rh<i['.il' >cvr:i,  and  gave  the  results  of  two  years'  daily  collecting. 
— \  c  jmniunication  wa^;  read  front  Mr,  Kolit.  (!ollett,  CM  Z..S., 
giving  an  account  of  /•\'hiJti,]  ar<tntfil  ;i  new  sjiccies  of  Sjiiny 
Ant-eater  lately  discovered  in  Northern  *^>ueenslan<l. — A  <x)m> 
municuion  was  read  from  Mr.  Jean  Stol^mann,  containing  the 
descriptimi  of  a  new  Rodent,  beiongiog  to  the  genus  r«/«sVN|>/» 
from  Ecuador,  proposed  (o  he  called  Qrli>gmja  taesattewtkH. 

PARt« 

Academy  of  Sciences,  Februan.  2. — \f.  Houley,  Presi- 
dent, in  the  chair. — The  death  of  M.  Dupuy  de  Lome,  member 
of  the  Section  for  (.;■  '_;ri;ihy  and  Navigation.  \vlv>  died  on 
February  I,  was  annou  l-j  I  the  Secretary. — On  the  mecli.nni- 
cal  principles  determm:ii.;  thr  i');ati<»n  of  surfaces  on  a  fixed 
surface,  by  M.  H.  Rc.s.il.  —  Kcinarks  on  the  cultivation  of  the 
phylloxera  in  tubes,  in  reply  to  M.  Calbiani's  objections  to  the 
I'Tesent  pr.actice  of  destroying  the  winter  eggs  of  ihi-.  paradle. 
I)y  M.  P.  dc  l.afittc.— On  a  plane  representation  of  certain 
Ij  namic  problems  respecting  the  displaceii  cnts  of  a  figure  of 
ill  v  ariable  form  subjected  to  four  conditions,  by  M.  A.  M.ann- 
livim  — Description  of  a  selenium  ar;inrim<;t  r  ,1-  iirn-d  for  the 
purpose  of  meisuring  the  relative  intensity  of  thi  1  im  i-  '  is  solar 
rays  at  varioitt  elevations  above  the  horuon,  by  M.  II.  .Mori/e. 
—On  a  new  preparation  of  the  trifluoride  of  phosphorus,  and  on 
tlie  analysis  of  rliis  pas,  by  M.  TI.  Moi&san.  —  Analysis  of  the 

gvxn  ferrocyaoides  or  glaucoicrrocyanidcs,  by  MM.  A.  Etard 
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MUTUAL   LIFE  ASSURANCE. 

SCOTTISH   PROVIDENT  INSTITOTIOK. 

Edixbdiich-6,  ST.  ANDREW  SQPARE.  LonoowOmCT— 17,  KING  WILUAlf  STREET.  E.C. 
Tht  ATTENTIOK  «f  ASSURERS n  dinelcd  10  the  Spscial  AovAWTACis  obuuBable  ia  thit  Sodely,  in  rakyc*^ 

■OONOMV— IQt'iTV— SATSTV. 

BCOMOMY.— The  PictahiM  are,  ia  waxxf  aen,  ao  to  25  per  oeni.  uider  the  nsul  nte^  w  tVit  •  rdacf  t<x  £tv  - 
£tma  my  genrrally  be  had  for  the  jrctfly  pejnpent  which  wouH  elsewhere  a  sure  /"iooo  only. 

EQUITY. — The  whole  Surplui  u  diviriUe  anwog  the  i'olicy-h jidert  thcm>eives,  oo  u  eqaiubie  princtplc«o  Am  • 
gifcn  to  those  by  «  hose  early  death  there  is  a  it$$  to  the  Other  Membeni.   From  this  soofce  laice  additioiia  iMtvr  bees  mm^k. », 
may  be  expcvtc'i  in  the  fuii:r  . 

SAFETY.— The  KiMiie»9 (whidi li9rlen yous  ba* exceeded  a MUUoa ycaily)  b  of  the  moK  tekel  diaaacto;  »•  -. 
ducted  at  the  tmallest  to^t. 

The  cx|wns<-^,  which  arc  k->s  than  in  any  OfTicc  traniacttog  to  Inge  a  lMtine9^  were  last  year  under  9  per  COL  jf  -*: 
Prciniunu,  and  lilllc  over  6  jH-r  cent,  of  ihr  yenrV  Inc  mc. 

THB  FUNDS  accumul.i--  1         I'rr  nrirn^  cx  -t  1  £5,000,000.  ihf  incrca-ie  U>t  year  being  £}33.3*J' 
Uniy  two  Ofiices  in  the  Kingdom  (both  older)  have  as  lai;ge  a  Fond. 
Claims  under  Policies  now  payable  a  Month  after  Proof. 
/y/.W.f,  li'/M  TaNts  of  PtfmtHmt,  ^(.,  en  Afflhatiein. 
J.  ML  IR  I  F  ITCH,  London  Sccrct.uy.   JAMES  WATSON.  Miar 


In  Ottdu,  12/e  per  9  gala.  Ia  Bottle,  3/3  per  doc  Iapl.Pt8.* 

*  Rotiln  (harmed  a'>  per  «l4M;.,  and  altowred  at  the  un.F  rate  if  relumed  ;  faai  fhey 
mil  t  Ijc  luid  fur  with  thelJccr. 

N'-iihff  '~Mi.it,  '.accharum,  nor  any  cf  ihr  many  nr"  Hrewitic  Material'  at«  w'-r^S  i  i 
rli  Uiuf.i'_t L-f  the  *' S  N/"  Stout  ;  it  U  llrtwd  ciitirriy  ftom  the  (inc-t  M.i.'  .1  ' 
il  (>  ;  It  \y,  \'»->,  more  h<>pr«t)  tluin  Stuut  U  KCDcraily ;  ihtrefore.  Iir>itjc>  Xxutc  »ny 
nutrilioiii,  it  U  an  exi  ellent  Tonic  and  (arttculatly  foilM  Car  invalids.  bdi«»  muMaf,  w 
anyone  requiring  a  goud  Urcneihrnins  U  verage.  It  b  a  "Sound  Kntrilian''  Tooic, 
aaa  vMjr  auich  recommended  l>y  .Mnli     n  t  'i. 
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WALTHAIVI  BROTHERS, 

HAi.r  ci  iNRA  i;i;kwkf<v.  London. 
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WIMSUUA8T    AND    VOSS    INDICTION  MACHINES 

OF  IMPROVED  PATTERN.  
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WILLIAM  WOOLLAMS  ft  CO.,  Maaufacturing  Paper  Staioer*. 

an  TUB  OaioiwAt  M Acaat  or 

ARTISTIC  WALL  PAPERS,  Guaranteed  Free  from  Arsenic. 
Sole  Addreia— no,  HIGH  STREET,  MANCHESTER  SQUARE.  LONDON,  W. 
Ifarto  4(Nalaad  oT  all  IHeMtm.         Special  Prln  Madaf  .SaiiiaiT  taalMI*. 
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Electric  Light  and   Power  and   Telephone  Engineers. 

Ke«    I  I  ■  'ri.-  I.i>;ht  t".n.il,>gue,  p..sl  f n  *  M 

PATF.B'JON  A  (^tH)l't.R  l«g  10  give  notice  thai  they  have  .U>{-j««l  of 
Iha  l>lHl>Mi|4iiral,  KdHcuioiMl,  aad  Es|m>a*«nlal  Pan  «f  tbeir  BanocM  to 
M«««n.  J  and  T.  MAVPIKI.f*.  41,  QoMn  Vleioria  S«f«ei,  BX;  

Now  Re«.ly,  I'.ut  X  \ \  1 1 1 . .  P  v, ,.  prica  31;  I 

BRAIN: 

A  JOURNAL  OF  NEUROLOGY. 

KllirRD  BT 

I.  C.  ntHKNIII..  M  r»  .  KKS.  I.  CRICIITON-IIROWNF.  MP., 
r  R.S  .  I>  KKKK1I  K,  M  I)  ,  f  kvs  .  ].  Hl'C.HI.IM.S  IACKmiN, 

MT).,  K.R.S.,  an.l  A  vt  WA  11  »  Vll.I.F,  M.A..  M.I>  ,  lI  Sc 
CoMfMn: — Orifinai  Artiile*— On  Aptiania-  Hy  1.  Lichiheim,  M,  l>. — 
On  ihc  NervwH  L«M<mi>  priMiuc-ed  by  l>ead  f<'iMMiing.  Dy  Arthur  Robin- 
ion,  M.B,  C  M.— niniial  ('aw<  -<."««*  in  which  Altacki  of  Intermillent 
Tonic  Muvu!»r  S{w>ni»,  foUowed  hy  Trmr-  r  rv  1' i>  jlytis,  ha««  frei^uenily 
<Kcurr»d  during  I.ifc  nf  raiirnt.  Ac  lly  A  11  I;,  inrtt,  M.D_ — A  C a«e  of 
Multiple  TuhrrcuUr  Tumour.      lly  J  M  I) — Caw  of  Injurj'  to  Kijjhl 

Side  of  Head,  follM«rd  by  rara]>-«ii  ofJRiRht  Ann.    By  Geo.  1  h<.inp-.n 
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f>n  Veri'iijo.     By"r,eorie  Parter,  M.A.,  M.I' 
— RcTtrvt  and  Notice*  of  Book*.— Abttractt  of  Britisliaad  rorri.;')  ' 
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A  MEDICAL  NOVEL. 

CHARLEY  KINGSTON'S  AUxNT. 

A  Study  of  Medical  Life  and  Experience. 
By  PEN  OLIVER.  F.R.C.S.    Second  Thousand.    Crown  8vo,  (ys. 

**  A  novel,  written  by  .1  ])h)  sician,  with  a  medical  student  for  its  hero,  wotild  deserve  a  few  words  of  notice 
al  our  hands  even  if  it  «crc  of  Ic^s  con!<|)iciious  merit  than  this  interesting  vohune.  .  .  .  The  plot  turns  upon 
n  highly  dramatic  incidenti  but  it  is  well  worked  out,  and  the  interest  is  well  sustained  until  the  mystery  is  fully 
r  \  plained.  .  .  .  The  scene  is  laid  in  one  of  the  best  known  of  our  medical  schools  of  London,  and  old 
stiultnts  there  will  I  ave  no  difficulty  in  recognisint;  the  truth  of  several  of  the  portraits  which  are  incidentally 
.sketched  Apart  tiom  its  technical  interest,  this  book  will  secure  attention  by  its  vigorous  writing,  its  nnany 
well-touched  pictures  of  life  and  character,  its  clever  incidental  use  of  a  picturesque  and  fading  rustic  dialect, 
;ind  its  sidc-refcrert  -  s  itnl  'ni<-i  compliment  to  some  r.f  the  social  traits  of  medical  char  u  trr :  .  .  .  with 
touches  indicating  an  intimate  knowledge  of  medical  society,  and  a  bright  insight  into  some  of  the  I  est  sides 
of  mediral  life  and  character  " — Brititk  Medical  Journal. 

•*  .  .  Tn  (.At  r)  ]>r.i<t:t:(rKT  who  wishes  to  renew  the  memories  of  his  youth  the  book  may  be  confidently 
recororocnded  as  the  companion  of  an  idle  hour." — Medical  Times* 

" '  I  want  to  make  your  flesh  creep,'  said  the  Fat  Boy  to  the  old  lady  at  Dingley  Dell.  That  is  what  Mr. 
l\n  Olivtr,  author  of  'Charley  King>ton's  Aunt,'  wanf;  'o  t'o  to  hts  readers,  and  docs  very  efTorrivc!;.'  in  hr^; 
early  chapters.  But  there  is  much  besides  'creepiness'  in  the  book:  cheery  descriptions  of  old-fashioned 
medical-siudent  life,  an  excellent  *  interior '  of  a  common  lodging-house,  a  welUsustained  tracking  of  a  mystery, 
<ind  miirh  of  xhc  soft  Suffolk  talk  by  one  who  evidently  knows  it  well.  This  single-vjolume  story  is  one  wbidt 
shouia  be  .i<>kc(l  for  at  .Mudie's."— 7»4f  World. 

"  Charley  Kingston  has  one  of  the  most  startling  experiences  ever  accorded  to  a  medical  student.  This 
ir,<  i<li  nt  IS  placed  in  the  foreground  of  the  story  where  the  clever  French  mystery  noveh'sts  put  the  murder. 
1  he  iiLinncr  of  telling  the  tale  reminds  one  a  little  of  that  of  Mr.  William  Gilbert,  who  used  to  write  such 
realistic  and  powerful  stories.  This  is  in  our  opinioa  a  lavouraUe  and  flattering  criticisn." — Daify  New. 

MACMILLAN  &  CO.,  LONDON. 


tKEW  VOLUME  IN  THE 

INTERNATIONAL  SCIENTIFIC  SERIES. 

JELLT  Fisiir  STAR  FISH,  AND 

SEA  URCHINS. 

UFINf;  A  kLSEARCH  ON  PRI.\in  i\  I    N  KRVOUS 
SV.SIK.MS. 

iiv  G.  J.  ROMANES,  LL.D.,  F.R.S., 

AtiiW  «r  "  Mental  RvaIwImi  in  Anlnukti,*'  ftc. 

I..n,ln       K)i;an-     lAll..     IRENCM    &  CI. 


NOW  READY,  Large  Post  Svo,  with  15  M«ps  sod  60  lUus. 
trttioil!!,  Cloth  gilt,  price  2ls. 


EUROPE, 


\W  V.  W.  RUDLER,  F.n.S.,  and  G.  (;.  CHISHol.M, 
a'Sc  Edited  by  SIR  ANDREW  C.  RAMSAY,  LL.U., 
F.R.S.     With  Ethnological   Appendix  by  Professor 

A.  H.  KEANE.  M  .\.T. 

Fonung  the  CoBciuding  Volume  uf  S  I  ANFOKD  .S  COMPENDIUM 
OF  GBOORAPUV  AIW  TRAVEL  lot  Genual  lt«uiiii>.  «  Saie*  •( 
Volume*  dcfcripilvc    the  Gnwt  Divwim  of  th*  Globe. 


SECOND  EDI  no. \,  now  rxa.lv  ai  all  Uhrarie*  and  Booksellen".  One 
V«luilie,  Dtny  6v<>,  with  Two  Motn  and  numerou.  Full-tofe  *nd  MUll«r 
Woodtui  Illu^lra(i"n».    I'ricc  Oi»e  C.uineii. 

THROUGH   MASAI  LAND: 

.  /  JcurHfy  of  Exploraticn  amenfi  iht  Sttcttflad  I'olrattie  M«UH' 
laiHs  and  Strattge  Tiihts  of  Fastfrn  Equaiorial  A  frva. 

Being  ihe  Nam'ivc  nf  iT.-       v ( V.  ;r  if.+i'ra'   '^o^  ^erv'^  Fxp«dilion  to 

Moiliil   Kcl.i..  .>-i.l  !akr\  ;'Mt..l  Nv.ili.'.l.  i-'=\";V"-4 
HyJOSF.PH  THOMsi  iN,  I-  K.G  S..  U.i  cr  .1  -.(i.-  Kx[«r.i:t^,.i  AmW 
i>f  "T.'  tl.r  (  t  ':'ral  African  I. .!  i:.\.-k." 
Kn>m  the  7'i»-fs.  — "  It  wvfiild  indc*d  he  difficult      Uwi  .aik^iher  tnau  who 
r.  uM  have  gotir  through  wh.%t  Mr  'rhom««o lut«  dune,  and  have  cvme  put  of 
it  alive  aiMl  with  •.tainlr*.  h.ind*.    .\ff  Ihonnoii  has  been  able  to  open  up 

.iiid  ^hed  l>r<vad  dayl  vhl  on  a  rrc't  :i  r'^viou-ly  ab«oluteIjf  unknown  

Aliojether  he  ha4  'lone  a  Mjid  pie  -    '  u  i  rlt  of  unu^tial  wnenlifif  v.xluo." 
London:  SAMI'SON  LOW,  MAKSION.      CO  ,        FteM  SlTMt.  E.C 


C.  D.  AHRENS. 

PRISM  WORKER  AND  PRACTICAL  OPTICIAN, 
36,  GREAT  RUSSELL  STREET,  LONDON,  W.C 


SPF.CIAf  XOTICFS^t  the  N(U<  rohtri'ing  Prism. 

C.iri  be  uwd  over  aoy  A  ^  It  Eyepiece.  StnmglT  rccomincndcd  fcir  Laoterti 
'•V'jrk:  will  take  te  any  Object  AWmIIw  NCW  Erecting  .MicrcMCOpe. 
Any  Objctt-ClsMand  anv  I'yepiaeceutenMalwttfciu  ItUtheonly  way 
of  leeing  the  Oh^ei-to  in  ihrir  nght  »hapc  and  form.  UslcCT of  th«  Lmm*I 
Nicol  Priun^  in  exiitrnce  fsr  the  Late  W.  Spoiiiiw'>!>fle,  Cgq.,  F.IUS.,  Ac, 
Ac-,  tad  faf  Fnnk  Cruft.  Eaq.,  LL.BL,  &A.,  ftc.  &c. 

Tbabk  twmiko  WITH  Fmiai4. 


NOTE. 

I  hi^  volume  -n  ''Kvti  '  !■-  K  .  i  iin*.  [lie  o:S':r-  't>i'  ttie  Serf:-,  Li;i 
ilcilwald'*  wfll  known  "  Ini.  K:l J.  t  Vuiiiir  .  but  it  itat  been  found 
desirable  to  ru-a>t  a  ereal  pan  of  the  origiral  work.  'Fhc  laboMIMCWIWy 
being  tnore  than  Sir  A.  ('  Kams.'iy  could  conveniently  bestow  oil  ft;  it  waa 
handed  t  >  M-  Kti;;!'  r  Mr,  Cni»holin  Sir  Andrr  w,  hiiwr«?r,  cnrrerted 
ihepr't-l-  f  tht;  <  iii;rr  ;^■^.■.v■,^^iol>  nn^i  m.n;i-  rxtcnsivc  .->'!. liii  'ii^  ru  (he  ■.\,)rl;, 
adding  entire  chapter*  on  the  lubject*  in  which  he  wa«  tipecially  tntcTeiied. 
By  the  Kculing,  ihc  plan  i  f  the  .v,>luine  ha*  been  rendcfcd  mKil  «MI« 
.yueiMlic  and  a  large  p>>Ttion  of  the  Phynical  pari  has  been  mrriltan. 

A  valuable  F-imay  on  European  Kthnology  and  Philolo^ir  has  been  con- 
irilmted,  in  the  shape  of  an  Appendix,  by  l*rof.  Keanc  1  Iit.  n^^hout  the 
w  ork  great  care  ha.«  been  taken  to  insure  accuracy,  and  to  prewnl  the  latent 
additi.Mis  to  our  knowledge  of  (he  ^ariotu lubjecU  under  dUcMtioa.  EQual 
care  has  been  taken  in  the  preparation  of  the  series  of  outps,  which  will,  it 
\  hoped,  be  fi  und  valuable  accom|)aniDient>  to  the  teat. 

I^r.don:  EDWARD  STANFORI).  55,  Charin?  Cro«.  S.W. 
Thi*  Day,  and  EdilioD,  Cloth,  Jji  Pagea,  Pritc  W. 

NATURB'S  HYGIENE: 

A  SVSTBUATIC  MANUAL  OF  NATUltAL  HVGlSNi: 

l!y  C.  1  KINGZF.TT,  F.I.C.,  F.C.S. 
Thi»  work  dcils  comprehewivrly  with  the  following  and  other  ^iibje  i> : — 

Chemiilry  and  Hygiene  of  rh.-  Ati-otphere  Ventilation— Rr'V''^'"'"'*~ 
OviiiiiH.:!-  Pulrefaclion— Chemiitiy  and  Compotition  of  Water — Water 
Su;  iily    I  >i  , p.  *al  anO  Treatment  ..f  Sewage— I n*sctio«i  DiaCMM— IfiOO- 

,'ti»d  Di«ea»e — .\nti«eptics— Diainfcctanta  and  Piiiitfeenoii 
Ttealment  of  the  Sick,  &c  ,  Ac. 

London:  BAILLl^KE,  TiNDALL.  &  COX.  so,  iCing  William  Street. 
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SPECIALITIES  for  the  MICROSCOH 


d  1 

o  1  The  LorJ'«  Prayer,  engraved  on  g\xv^  wiih  a  di-unonJ,  <■  il*  a 

6  of  OIK  Hible  lo  the  vju.ire  inch  ... 

6 
o 
9 


Dr.  Koch'i  Cuinuu  IUct!!<i»  in  Avatic  C'holers  — 
Variety  of  group*  of  Foraminifcra,  all  ii»incd      -  -» 
GnMipt  of  rulyci^tiiu  frum  Batli.tiioo 
o      Typ*  Sli<le  of  I)i-Hooiace«:.  \a>  tpecic»,  with       of  nunet  . 
Kniumulof^,  <'>eology,  and  MineralO|{y,  it.,  ii.6</.,  li-        *nl  •< 


Five  Iypi4.al  caaniple'>  of  bloo«l  oi.  one  alidc   s 

Mature         of  Kloundrr,  showing  young  Ath   i 

Urillianl  l.yct  of  Spiilen  ntounlctl  without  (treuure    i 

Section  tliruuith  Jaw  of  Cat,  all  1^-^  teeth  r'n  ...       ^.       ...  6 

lnvoluni:ii>  Muncle,  Aiicric*  iitji:' lc<)      ...    •••       •••  ■ 

Foraimnifcr.i,  «  ilifTcreiit  kpecic  II  xparaie  groupt.  n.inied  ononetlide  3 

40iOOO  Specimen*  Utu->tr.itive  of  Anatomy,  i'hy>iuloj'y.  B  >i.mr,  Kniumulogy,  <  ieolosy,  and  Mineral 

SHKCIAI-LV  BKALTIFUl.  SLIDKS  FOR  jr<.»/A'A£.V,  &L 
Artistically  .tnanged  group*,  composed  of  pialoin>.  Wheel*  of  Chirodota,  Anclior»  and  I1aic>  of  Synajjia.  Scales  of  ButleHlies,  ftc.    W.  W.\T<CA  '  ■ 
would  call  tpccial  attention  lo  thc>:  Slidei,  their  b:july  b:in{  un«urix.\.-.cd,  and  mo%\  suitable  as  l-.xhibition  .Slides 

Trice*  in  Case     ^^■  6-/  .  «o<  .  IM  .  i/-,  rt* , 

Scales  and  Hairs  of  Insects  axrarii^d  as  a  Sprig  of  Flouers    ^  6(.  bd.  aad  r«  4* 

Do.  Do  Buuijuet*  or  Vases  of  Flower.   i5<  ,  >i.. .  aul  f««  w-i 

Cut  Sections  ready  for  Mounting.    The  TDllowing  now  reaity  :— 
Human  Spleen,  Malpighian  Wic.  Injccte>t ;  Hiitnan  Stomach  I:ijccteJ  ;  liuniin  Medulla  Oubiigata,  >Lained  ;  I'eliole  of  Cinntinca    Prtn.  -  ~ 

tulie,  IJ  ,  po^t.igc  ill  e«lra 

NEW  CLA.SSIFIEO  LIS  r  of  OBJKCTS  for  the  MICKOSCDHIi  (inclu.lint;  the  rircctJily  aojuiiea  Stock  of  Mi.  L  «ii  - 
late  of  Toliington  Road,  llolloway)  sent  po>,t  free  to  any  part  of  the  world,  on  .ipplication  to 

W.    WATSON    &    SONS,   313,   HIGH    HOLBORN,  LONDO.V 

TWO  DOORS  FROM  CHANCERY  LANE.  ESTABLISHED  1837. 


THE  "EXCELSIOR 


PATENT  SPRING  MATTRESS, 


THE  NEW  PATENl 

WOVEN  WIRE  MATTRfcSS 


AWARDS  : 
Ten 
Pri^eMedals, 

foukteex 

CEKTlFICATtS 

OF  Mekit 

Tmi  The  leading  peculiarity  of  this  Maitrt**  i»  th**^^'  ' 
The  principle  of  nrr.ingeiuciii  permits  the  free  movement  Excelsior  "  bination  of  a  woven  wire  central  portioB  n^^-  | 
of  one  sleeper  without  inconvenience  to  the  other,  admits  springs  of  great  strength  and  reliable  ie»|«.  •  • 

of  complete  isolation  of  c.ich,  and  tffotmally  prrvtnls  •<  Matlock"  a<lvant.agcs  possessed  by  no  other  maJtr.  Tr  " 
deprtsiion  in  tht  cfiilrf.  springs  obviate  the  tendency  in  all  wo»en  w-Jt 

  BED-B  ESTS.     become  hollow  and  so  cause  tlcepets  to  roD  * 

The  "E.VCELSIOR' &  '•MATLOCK"COUCnK.S.  middle  of  the  bed. 

Retail  from  Cabinet  Makers,  Upholsterers,  *c.  lUustrattd  Dturij^ivt  Ctr.ul^rsj^^Ptinl-*"'^ 

CHORLTON   &  DUGDALE,  MANCHESTER^ 

PRIZE  MEDALS  AT  HEALTH  EXHIBmOt* 


BRITANNIA  +  Go. 


F'>K 


Tool    Makers,    lathes  and  tools  for  technical  school 

LATHES  &  PRBT  SAWS 


COI.CHtSltR, 

BNOLANO 


MAKtRS  or  L^TMI.t 

BiSiTltN-'co'v'ERNMEnT 


160  Varieties. 


m      M  It  I  • 

k  M  K  J  • 

«•!  .Ml  t*  •  t 
is  ^1  k«rf  IV    t  • 

tmA    Lv4^  (I  aauwf 


Send  Six  Stamps  for  C.italogue  of  Lathes,  and 

in  the  Rough  or  Finished.  Tools  and  .NLichinerj-  made  u 

INVhXTlONS   MOh'KED  OUT.  ^ 


13  GOLD 
MEDALS. 


The  "OTTO"  GAS 


,6  SIIVP 
MEDALi 


CONSUMPTION  of  GAS  guaranteed  to 
be  25  to  75  ,  less  than  ANY  other 
Gas  Enj?ine  per  brake  horse-power. 

CROSSLEY'S  PATENT  TWIN  ENGINES— 

Impulse  every  Kcvi.lution. 
The  steadiest  running  Gas  Engine  yet  made. 
CROSSLEY'S  FATENT  SELF  STARTER  — 

Tlic  .Saftsi,  .'^ittiplcst,  and  Best. 

CR08SLEY  S  NEW  VERTICAL  ENGINES  — 

Kti|uirin(.;  little  Giound  Space. 

CROSSLEY  BROS.,  Limited,  MaDcbester. 

London  :  34.  Poultry.  E.C.    Olasgow  :  58.  Union  Street. 


Engine. 

OVER  15,000  OEU*t'- 


Printed  by  B  Ci  AV,  S. 

MakMILLA"  AN 


ANi>  1  AVLr.ir,  at  7  and  8.  Bread  Sireet  HilL  (Jueen  Victoria  Street,  in  the  City  of  Low*""', 
u  Co.,  ai  »ht  Office.  »)  and  )Ok  Bedford  Street,  Coveni  Caidto  -T  m  i.u.Av.  Febitian 


A   WEEKLY  ILLUSTRATED  JOURNAL  OF  SCIENCE 

"  To  tkt  tolid  ground 
Of  /fttturt  trusts  Ike  mind  which  builds  for  ayt" — WoRDSWORTH 


No.  799,  Vol.  31]        THURSDAY,  FEBRUARY  19,  1885 


[Price  SixpenceJ 


RegUlereJ  *s  a  Newspaper  At  the  Ceneral  P(Mt  Office] 


[Alt  Rifhtt  ara  RaMr*«d 


PHOTOGRAPHY  SIMPLIFIED.  bRWWsjm™^^^^^^^^ 


By  means  of  MAWSON  &  SWAN  S  Photogrraphic 
Apparatus  and  Dry  Plates. 

SUPERB  PHOTOGRAPHS 

Can  ba  taken  by  AMATEURS  in  the  mot(  skilful  manner,  v>  ea'.ily 
that  any  intelliier.l  youili  itiAy  Ix-conie  matter  gf  the  Process  after  a  few 

TrUK. 

Dticriftivt  Lists,  Bock  of  Imtrudian,  and  Copies  tf  Photopafhs 
taken  with  these  Sets  setit  hy  Post  for  Six  Stamps. 


NUMEROUS    EXHIBITION  AWARDS 

Hj>c  Wn  given  for  Pho  osrupli*  taken  on 

SWANS    DRV  PLATES. 


MAWSON    AND  SWAN, 

AfAiWUFACTVKEKS    OF    PHOTOGKAPllIC  APPA- 
RATUS  AND  CHEMICALS, 

MOSELEY  STREET.  NEWCASTLE-ON-TYNE 
THE  "  LOISETTIAN" 

SCHOOL   OF  MEMORY. 

INSTANTANEOUS  MEMORY! 

ART  of  NEVER  FORGETTING  ! ! 

DISCONTINUITY  CURED!! 

A  Pkysiologi<al  System,  wholly  unlike  Mnemonies,  usin^  none  of 
its  "  Loealities,"  "Keys,"  "Pegs,"  "Links,"  or  "Associations." 

Dr.  ANDREW  WILSON,  F.R.S.E.,  Editor  of 

"Health.  "  says  :— 
"  Professor  Loisktte's  System  is  Physioloc.ical  and 

SCIENTIHC  IN  THK  IIlUH&ST  DEGREE." 

Mr.  RICHARD  A.  PROCTOR.  Editor  of  "  Knowledge," 
in  No.  117,  dated  January  35,  1884,  says  :  — 

"I  HAVE  NO  HESITATION  IN  THUROUCJIII.Y  RECOMMENDING 

THK  System  to  all  who  ark  in  earnest  in  wishing  to 
TRAIN  their  Memories  effectively,  and  are  therefore 

WILLING  TO  TAKE  KraSONABLR  FaINS  TO  OBTAIN  SO  USFFUL 

A  Result." 

Any  Book  Mattered  in  Ont  Heading. 
Great  Inducemcnti  to  Corres|iondence  Clashes. 
Prospectus  post-free  on  application  to 

PROFESSOR  LOISETTE, 

,7.  NEW  OXFORD  STREBT (oppoalie  Modia'i  Liktary).  LONDON. 


For  Dry  Plat*  Photography,  comprlainc  every  Article 
■hown  in  the  EniraTlnK  Complete  In  Case,  price  £Sk  5«. 

Fill-  III  i-sTRATED  Cataiooit  OK  fir  >  1 1 » .«  A  rHic  AprAKATis  sKNT  r«F>: 

JOHN  BROWNIUGreS.  STRAND.  LONDON,  W.C. 
ASTRONOMICAL  AND  LOOK  OUT  TELESCOPES. 


NKLiKl.l  lJ  ANlt  /.\.M1!R.\  ^ 

UNIVERSAL  TELESCOPE. 

'rcrrettrial  and  Astronoaiical  Powerv 

£6  6i.  od.,  £8  88.  od.,  and  £10  los.  od. 

Illustrated  and  Dturiftive  Pn<e  Lists  Posted  Frtt, 

NEGRETTI  &  ZAMBRA, 
Opticians  and  Scientific  Instrument  Makers 

To  Han  Majksiv  th«  Qi;aaM, 
HOLBORN  VIADUCT, 
46,  CORNHILL,  &  122.  REGENT  STREET,  LONDON. 
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EXETER      GRAMMAR     SCHOOL. —  A 

CHF.MISTRV  MASTF.R  will  l>e  rrqulrcd  in  M.iy  The  SAl>r>-  i. 
£,tcia  a  year.  Therr  \\  a  good  L.ihon»tf>ry,  and  ihe  Master  »  ill  irach 
Scirnce  ufity.  ('andiclateft  miint  have  taken  i«t  <fr  snd  Cla«^  Honours 
N.Sc.  for  Chemistrj',  Oxford  or  CambridKc.  For  farther  pariirulvn 
apply  to  the  Head  Muter.  Rev.  E.  Caklo^. 

GEOLOGY.— For  Disposal.  Valuable  Col- 

lectiiin  rf  G«"logical  Spcciment,  Mincralv  Cryilali,  Shell* — the 
Property  of  a  Oei>l'>gitt  lately  deccawd — Apply  L.  R  L.,  (,  Kl»ft>v», 
TiverliMi  Roail,  F.Teter. 

F.  G.   CUTTELL,   Preparer  of  ROCKS, 

MINERAI..S.  FOSSII^S.  Ac.  for  Micruitopic  F-xamin.ilim.  hr»t  on 
hand  wvrral  ROCK  SKCTIONS  Cl'TTING  M.\CHINF.S,  Hand 
and  Treadle,  as  supplied  hy  him  to  the  School  of  Scicfiie,  South 
KensinEtnn. — Addrest,  104,  Lcik;hfon  Road,  N  W. 


ELECTRIC  LIGHTING.  —  Manufacturers 

■  ltd  olhcrt  ^Io>.^r»^ing  «p:>rr  po»i  r.  an  i  dc*irous  of  liKhtine  their  Work* 
economiitally  l>y  FJecincity,  ihnuld  apply  for  Price  I.i»t  of  I'Muinn^  and 
Accumulator*,  for  Arc  yt  I  nraiule«<-enre  l.ighlinjt,  In  the  J.XRMAN  " 
F.I.ECIRICAL  COMTANV,  M.4ikinl-j-h  Lane.  H<  mrrion,  l<ondoD. 
E. 


ELECTRIC  LIGHTING  AND  ELECTRO- 

Pl.AriNG-The  -lARMAN  '  FI.KCTKirAI.  rOMI'ANV  .ire 
prrparcd  to  Sl'PPl.V  PVNA.XtOS  for  LiehtinK  or  Plalins  on  the 
PI  RC  H.A.St  HIRE  SVSTKM.  to  »uit  the  coiivenicnLC  of  maoy 
purth.vKrr>  KIcclro-plaling  and  Eleciro-gifding,  old  or  new  Boodt.  in 
any  quantity. 


MISS  MARK'S  LINE  DIVIDER,  Price  5s. 

(See  Nati  rk.  Januarj-  11,  p.  27s.) 
Prof.  T^[NDAI.I.'S  ExperimenI*  in  Frirlional  Electriciry,  prepared  accon!- 
ine  to  direction*  of  Mr.  C<irT«Kll..    Complete  Sel,  i-v. 

MATHEMATICAL  INS  1  RUMENTS  for  Collegrt  and  Puhlic  Schooli. 
Litis  and  ^rtu  ulart  f>/  tht  alwt  /rte. 

STANLEY,  5,  Great  TumMile,  Holbom,  and  13,  Railway  .\pproach. 
 London  llridjce. 

MINERALOGY  AND  GEOLOGY. 

Mr.  HENSON  S  I-ilr«t  AmvaU  are  :— 

Ver>-  Fine  DOUBLV  I  KRMI  NA  l  EH  CRYSTALS  of  /IRCON. 
1»  inche»  lone.  i»  wiiare  ;  HF.RVI.S,  MIOI'r.ASF..  UWAROWITE, 
WALUEWITE.  NATIVE  SILVER,  HI.RI'FRITE,  Vrxv  lUii  ttAsr 
Rl'IILKS.  CHALCOSIUERITE.  and  NAIIVE  lOPPER,  Crn- 
wall;  POLISHED  JAPE  and  GRFFN  AVKNTl'RINE.  GROI  PS 
and  SINC.I.K  CkSSIAIS  of  SIIUNIIF,  Japan;  •  SHIKRY" 
COLOl  RKI)  TOI'A/KS,  Siberia. 

A  Large  Scrict  o.  HUCKS.  alto  MICROSCOPIC  SECTIONS  ofihc 


LM*  0m  A^fUcmtwn         Kammen,  Chiteb.  and  Hammer  Strap*. 
PRIVATE  LESSONS  AND  EVENING  CLASSES. 
BLOWPIPE  CASES  AND  APPARATUS.       Calalo«uc»  free. 

SAMUEL  HENSON, 

377,  STRAND,  LONDON, 

Oppcxiile  Norfolk  Street. 

THE  AMATEURS  FIRSTS  AN  DBOOk 

OF  PHOTOGRAPHY 
(iLitfSTUATHtO  I.V  J.   M.  T.  ELLERIIECK. 
A  eemflett  GuiJt  ami  l»slruct<>r  in  Ihe  Modern  Dry-f>i.T(e  Process, 
jkD  EiiiTiov.    P.Mt  Free  tv/. 
From  D.  H.  CUSSONS  ASP  CO., 
79,  BOLD  STREET.  LIVERPOOL. 

HAMILTON.  AOAMS,  &  CO..  Lond  >n.  and  all  nook«eller%  and  Pcale' 
Dl'llLlN     l^NIVKRSITV    PRESS  SERIES. 


SCIENCE  AND  ART  DEPARTMENT 


so  PER  CENT.  GRANT  FOR  THE  PURCHASE  OF  srAXOARD 
COLLECTIONS  AND  APPARATUS  FOR  TEACHINf;  GEOLOGY 
AND  MI.NERALOC.Y.  NEW  LISTS  and  FORMS  on  which  the 
Application  it  to  be  made  lapplird  by 

THOMAS  J.  DOWNING, 

3S.  WHISKIN  STREET.  L' )N  Di  )N.E.C.  (over  Quarter  of  a  Century). 
INTERNATIONAL  HEALTH  EXHIBITION, 

DIVISION  -EDIXAI  ION. 

A  PRIZE  MEDAL  AWARDED  TO 
THOMAS  D.  RUSSELL, 

78,  NEWGATE  STREET,  LONDON,  E.C., 
For  Geological  Collections  for  Science  Teachinir. 
CeiUtJ*£mei  Fett  frtt. 


LIVING  SPECIMENS  FOR  THE  MICROSCCPl 

GOLD  MEDALawarded  at  the  FISHERIES  FXHiriTIOX  . 
THOM.AS  BOLTON.  57,  NEWHALL  STREET,  URMI.stt.i 
who  ha*  laM  week  tent  to  hit  *ulncribOTS  McrHmnptoui  intu  < 
tketch  and  description.  He  ha<  aI«o  icni  oot  Hydr»f  lima  Blot's  I- 
tpiralit.  Trout  Fr>'.  Argulu«  foliaren.*,  Ixiphopitt  fcry^taliino..  (!•.-- 
lallimu,  Stephanocerm  Errhnmii,  Patra(ho-[<rmHUia  omiuf  . 
Ilolton  ;  alto  Hydra.  .Amoba,  Vorticclla,  Cr>)f>\h.  md  ollw  :y  ; 
for  (Haxley  and  Martin'O  rioloitical  laboratory  wo»V.  t 
Weekly  .Announcements  will  l>e  made  in  ibi*  place  cf  OtpjimT  " 
tnpplying. 

Specimen  Tube,  One  Shilling,  post  free. 

Ttvenlf-tijc  Ttif^t  in  temnt  eJSijt  Mrmtkt  ftr  Suhtrrifhm  ••  i;  ■ 
fr  TrMtvt  Tniei  /*r  tor  <W. 
Portfolio  of  Drawioct,  Ten  Parts,  it.  each. 


NEW  MICROSCOPIC  SLIDES 

JUST  ISSUED  r.v 
EDWARD  WARD.  149.  Oxrt  ki»  Street.  Vliyi-* 

Hriti»h  P.  lyrna  (P.  1)TmI'  m  of  Bieellaria  riliataX  Opaijnf  t« "  •  . 

,,  ,,  „  llalum  f  1  f  . 

P.va>lte  of  Emn  (Nieinut  dromacuO,  in  Ktlum. 

Priie  One  Shillini;  eaih,  ■  r  pott  free  for  14  Stjrrpi  ^>\ 
Micr'scopic  .Slide!!  in  great  %-3rietv  ««nt  'Ut  on  wlr^  " 
New  Scriet  of  I'nnii  untec'  Ohiert*.  u  I  »i'>eclit>n»  of  tvi  . 

post  free  ft»r  ts  t#/ 

HOW  &  CO.  S 

Geological  Transparencies  for  the  UaJc 

Deicnptive  Cjttalopie  on  Applicatioo 
WALKER'S  SPECIFIC  GRAVI  IV  B.M.ANCt  FOR 
AND  MINERALS. 
HOW  &  CO.'S  POCKET  MlCkOSCt>PE  LAMP.  ■  *" 
MICRO-PETROLOGY.— Section*  ol  PitdviMe*.  Obtrfuw.'*- 
Syenites.  Diorites   Gabtiro»,  Doler^M.  Ba'atu,  Tachfhe',  _ 
Andesite*.  Porphyrite*.  Rhyoliiea,  L««a*.  A»h»".  Oiiem,  St**"- 
itonet,  Ac.,  price  i>.  id.  each. 

  TAMES  HOW  h.  CO..  7j.  FAamiMctiAN  ST»t«T. 

ICROSCOPIC "objects  for  Hit 

Hi«tL.logical.  Botanical,  f-eotogic.il.  by  the  br»t  V.' 
out  on  inojt  moderate  termt.    Particuian  of  II.  Wli;-.  •• 
Road,  Forest  Hill. 


M 


A  GREAT  BOON  TO  AMATEURS.^ 

PholoRraphic  AjTarat"'  »"<^  MatcriaU  of  the  High««i  'fitlm^ 
at  City  Price*  from 

THE  PHOTOGRAPHIC  ARTIST'S  STORES 

43.  CHARTERHOUSE  SQUARE.  E  C 
(Cicxe  to  .Mderti^te  Station). 
CO.MPLETE    TOURISTS-    OUTFITS.      EVERY  KIQVV 
New  Illustrated  Price  Li.t  6d.   Addremhe  M**'^-"  _ 

NORTH    BRITISH  AGRICULTURIS 


the  only  Agricultural  Journal  in  Scotland,  cimlatrt  _ 
Landowner",  Famien,  Rciilrnl  Aeent»,  and  otheri  n««e>»t 
management  of  land  throuijhoul  the  United  KiD(doia. 
Tht  A(;RICULTl'RISTi»  published  every  Wedneidaj 
for  the  Evening  Mails,  and  contains  Reports  of  all  the  |«ioc>|>*l  '•^ 
Irish  Markets  of  the  week.  ,^„,r-mr'i 

Thespecial  attention  of  Land  Asentsis  directed  to  Ihe  AC»Rlt.>-'i' 
as  one  of  the  bestesistins  papers  fur  Advertising  Fanas  to  be  Ui    " ' ' 

for  Sale.  ,  1  .    u  l'" 

Advertisers  addrcsMOg  themselves  to  Farmers  will  fmc  t»e  *•«• 

TURIST  a  fir»t<las«  medium  for  reaching  thai  Clasa.  _  _ 
Price  jrf.  Hyp<>«t3j</.  -Annual  Subscription,  payable  in  i**^ 
0*ces-377.  High  Sireet,  Edinburgh  ;  and  14$. 

London,  E.C.   .  .  ^ 

Money  Orders  payable  to  Cmaclbs  Am>««sOM,  Jun..  MMMr^  

On  Ihe  i»l  of  every  Month,  price  Sispence. 

THE  ENTOMOLOGIST 

AN  ILLUSTRATED  JOURNAL  OF  BRITISH  EVTO** 
Edited  by  JoHH  T.  CaaitiNcrow. 

With  the  Assifiance  of  _ 
FaEDBBicK  Bono,  F.Z.S.         |       Jomx  .A.  f^?*'-??* 
Edwasd  a.  Fn.H,  F.US.       I       J.  J««>««a  »»tt,ri-» 
F.  llitHAMAN  WHirr,  M.I>.        _  _^ 
Contains  Articles  by  well-known  Entomologists  on  aU 
Science;  on  ln'cct>  injurious  or  beneficial  lo  Farm  or  GanH"^  ^ 
Habits,  Life-Histories ;  occurrence  of  Rarities,  &r. :  ilwt*  ■* 
Lists  of  Duplicates  and  Desiderata.  ,  L.i**' 

Numerous  WoctKirt  Utl  s7  uatioh*.  to  the  P""'"^  "^l  T"  ... 
attention  is  B'"".         oicasiooal  LlTiio<-.«ArMat«  *«!  t."»« 

SIMPKIN,  MARSHALL,  ft  CO-  Stauonaw  g»j'^^ 

fhe^CHEMISTRY  of  the  SECONDA^ 

BATIEKIESof  PLAN  I  *  and  FAURE.^  Dy  )_H  <»-«^ 
I  h.D  .  F  R  S..  and  ALFRED  TKIUK.  F.la-.C .  L— ^ 
misirv  at  I'ulwich  C.  llegr.    Crown  Bvo.  11 

UACMILLAN  *  Ca. 


Feb.  19,  1S85] 
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WOODHOUSE  AND  RAWSON, 

SUPPLIERS  OF  ALL  ELECTRICAL  APPLIANCES, 


Ofucks-m,  (jUEIiN  VICTdKIA  STKI.KT.  E.C.  Works— CADHV  HAI.l.. 
Lamps.  Fittings.  Carbons. 

Dynamos.  Switches.  Wire. 

Accumalatort.  Safety  Junctions.  Instruments. 

SOLE    MANUFACTURERS  OF 

THE   WOODHOUSE  AND   RAWSON  INCANDESCENT  LAMP. 

INQUIRIES  INVITEP. 


llAMNIKkSMITH  ROAD,  W. 

Battery  Supplies.* 
Telephone  Supplies. 
Electric  Bells. 


SIX  PRIZE  MEDALS 

AWARDKU  FOR  OEOI.  iGICAL  O  iLLECl  IONS. 
Gcolu^c^tl  CoDection*  opcciAlly  adaplcd  for  I'cAchin^  a>  !iup|>lin]  to  Science 
and  All  t  >cparia>cni,  and  UKd  by  all  Lcduren  and  Teackeri  in 
Gntii  llritain,  /tr. 

New  and  Rare  MioenU  conMantI)-  arn\-ins  from  all  parts  fur  lelection  of 
.Single  Sffecimcn^. 
ROCK  SECTIONS  AND  ROCK  SPECIMENS: 
The  Large*!  Variety  in  KnjI.ind. 
New  Calalojues  and         on  application  to — 

JAMES   R.  GREGORY. 
88,  Charlotte  Street,  Fitzroy  Square,  London. 

r.»uiMivli<^d  3^  Vf^rs  in  XfinAtn. 

D.  AHRENSi 

PRISM  WORKER  AND  PRACTICAL  OPTICIAN, 
36,  GREAT  RUS.SELL  STREET,  LONDON,  W.C 


SPECIAL  NOTICE—Srt  Ike  Ntv>  Polarising  Prism. 

Can  be  used  over  any  A  &  D  Eyepiece.  Slrvngly  rccofnmendetl  for  Lantern 
Work;  will  lake  in  any  Object  AIk>  »ee  the  New  Erecting  MicrOKope. 
Any  Object-GI»«'-  and  any  Eyepiece  can  be  u*ed  with  it.  It  i«  the  only  way 
of  Mcing  the  Objectt  in  Ipcir  right  ihape  and  form.  Maker  of  the  IjirsesI 
Nicot  I'nsm>  in  existence  fir  the  t^teW.  Spottiswoode,  V.i<\  ,  P.R.S.,  &c-a 
&c  .  and  for  Frank  Cri»p.  Fvj.,  LUB  .  B  A.,  *c..  Ac.  , ..j. 
 Tkadk  st'ri'mip  with  Pwism^.  

"autotype  PHOTOGRAPHIC  BOOK 
ILLUSTRATION. 

ADVANTAOES. 
itt.   They  pretent  Faithful  Representation*  of  the  Subject*, 
and.  Primed  <in  the  paper  of  the  Koiik  itneir,  mounting  not  retiuircd. 
3rd.  For  Editions  01  luoo  and  under  they  are  cheap. 
Employed  by  the  Trutteet  of  the  British  MuMum  and  by  the  Learned 
Societici. ;  al«o  by  many  of  tke  leading  Publiihcr*. 

Amauf^it  the  li'orkt  recenttr  dcne^ot  at  present  in  the  pre.*^,  may  be 
cited:  La<lv  Ur»i>ey'»  "Tahiti";  Prof.  Gardner**  "The  Type*  of  Greek 
Coift*":  HolljapfleH't  "Practice  of  Ornamental  Turning";  Audiley'i 
"Omamenlal  Arts  of  Japan  **;  Lockyer's  "Spectral  Analysii";  Burgeai'i 
"ArchBological  Surrey  of  India";     Samuel  Palmer  :  a  Memoir." 

Of  lhi<  la»t  work  the  Alkfmtmm  *ay»  ; — "T>ii«  book  i«  admirably  illui. 
Iralcd  by  fourteen  autotype  reprodnctiont  from  lovely  and  characterittic  *epia 
drawing!."   

FOR  THE  I 

ART/ STIC  DECORATION  OF  THE  HOME, 

VISIT  THE 

AUTOTYPE   FINE   ART  GALLERY, 

74.  NEW  OXFORD  .STREET 
(Twenty  Door*  Weit  of  Mudie'a  Library). 
THE  NATIONAL  GALLERY. 
Now  ready. 

First  i^tue  of  Auloi>i>c  Copictnf  the  mo*t  celebrated  paintings  in  thi*  Collection. 

A-  Ine  Foreign  ScKooK.    H  The  Iiriii*h  School. 
Prospectus  on  ai>t>lic:.tinn  to  MANAGI  R,  thf  AU  TOTVPE  COMPANY, 
TURNER'S  "LIBER  STUDIORUM  " 
V'olume  III,  to  compleie  the  work,  now  ready. 
An  iLLfiTaATRD  Pamphlkt,  with  Preas  Notice*  from  the  Timui, 
Atkfumft,  Acmt/rmy,  F»rytlie,  Art /furnal,  ^c.,  free  per  Post. 

Fine  Art  CalaUgiie.  ifi6  ^gn.  ftnte  Sijrf€nee,/rte /er  Veit. 

THE  AUTOTYPE  COMPANY. 

 74.  NKW  OXFORD  STREET.  W.C.  

THE  ZOOLOGIST: 

A  MONTHLY  MAGA/INK  I'F  NATURAL  HISTORY. 
Third  Scrie«  E4>te.l  by  J.  HAariKO.  F.L.S.,  F.Z.S.,  Member  of  ibc 
Bnlith  Ornlihol'igiiis'  Union  ;  coolaiiu— 
Ori(iiial  Article*  by  well-known  ivaiiiralisli  to  every  branch  af  loology; 
babiu  of  antmaU  :  arriral  and  departure  of  mijtralory  birds:  eecumnca  of 
rare  hW  '  tt!>M>iiiin  and  migration  of  British  fresh-water  6»li :  new  or 
rare  m.i  I  i^al  a/juana  ;  British  reptile k ;  British  land  and  fresh- 

water 01  t)i  rcaara*  no  the  haunts  and  habits  of  the  'P'rin  :  and 

oUar  maito  nl  geimal  iMctcM  to  IkoM  «lM  tWight  in  n  .t  'v 
Reports  of  the  Llnoeaa.  Zoobfical,  Md  iMMlvpcal  Sooct.  s 
of  natural  hittpry  boAltJL   OeaiMoMil  tr«MlattH»||HjJ||^i.  •      .;  cal 

of  tjology. 


LA  SEMAINE  FRAN9AISE:  a  Weekly 

Newspaper  and  Review  in  the  French  Language.  PoUtica,  Literature, 
Science,  Art,  Varieties.  Note*.  Price  %d ,  through  Bookaelleri,  and  at 
ike  Railway  B<x>kktaIU,    Office,  441,  Strand.  W.C. 

LA  SEMAINE  FRANCAISE  :  Journal  Fran<;ais  pour 
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ct  Na<et  Ua  exemplaire  par  la  poste,  t\d.,  en  tiaibrcs  posie-  AboniM- 
Blent  franco  par  la  poste — un  an,  tor.  xhd.  ;  six  mott.  5/.  yd.  Prix  td. 
che(  lous  le*  bbrairei  et  aux  gares  dei  chemini  do  itt.  On  a'abonoe 
aux  bureaux,  441,  Strand,  Londrcs,  W.C. 

LA  SEMAINE  FRANCAISE.— La  Semainc  Fran- 

(aUe*  has  been  br»ucht  out  in  London  for  the  benefit  of  those  Englith 
readers  who  may  wish  ^1  sitidy  cootempnrary  French  from  all  points  of 
view,  instead  of  confining  their  reading  to  one  particular  Gallic  print. 
It  certainly  merits  lucccw."— <7n«/*ir. 
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Three  Monihi  _.~«.*9 
Six         ,,                                         .~       ...  5 
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The  ATTENTION  of  ASSURERS  is  directed  to  the  SPF.crAL  Ahvantagrs  obtainable  in  this  Society,  inmpect  o( 

ECONOMY — EQUITY — SAFETY. 

ECONOMY. — The  Premiums  are,  in  many  cases,  20  to  25  per  cent,  under  the  usual  rate^,  so  that  .1  Policy  ffl»/ixr 
;f  1250  m.-jy  generally  be  had  for  the  yearly  payment  which  would  elsewhere  assure  j^iooo  only. 

EQUITY. — The  whole  Surplus  is  divisible  among  the  Policy-holders  themseU'es,  on  an  cvjuitable  principle— aoibnr: 
given  to  those  by  w  hose  early  death  there  is  a  loss  to  the  other  Members.    E'rom  this  source  l.irge  additions  hare  been  ■id', 
may  be  expected  in  the  future. 

SAFETY. — The  Business  (which  for  ten  years  has  exceeded  a  Million  yearly)  is  of  the  most  select  character,  »  • 
ducted  at  the  smallest  cost. 
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Premiums,  and  little  over  6  per  cent,  of  the  year's  Income. 
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Rtports,  with  Tahiti  0/  Pidiiiums,  <Sr*<-.,  cu  Af'tlicatiom. 
J.  MUIK  LEITCH,  lx>ndon  Secretary.  JAMES  WATSON.  Mifc 
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iral  Afnain  I.ake«  and  Back.' 


I\OW  RLADN  ,  Large  Post  8vo,  with  15  Map*  »ad  f 
trations,  Cloth  gilt,  price  21*. 


Price  It.  dJ. 

ON  THE  FORMATION  OF  URIC  ACID 

IN  ANIMAI-S;  il«  Relation  10  <  njut  and  Gravel  Tocelher  with  an 
F.«ptanaiinn  of  the  Therapeutic  Kffcct<  of  «<nne  of  the  Kemedles  ««d 
in  the  Treatment  of  tl>o-.e  Di*  rder*.  Hy  P.  W.  LATHAM.  .M.A  . 
M-D.,  Fellow  of  the  Royal  College  of  Phytician*.  London.  Downing 
ProfcMir  of  Medicine,  Canbridge,  Senior  Phyiician  to  Addentjruoke'» 
Hospital  .  . 

"Itiaocie  of  the  nioil  philc>*ophical  rr>ntrit>ution«  made  li>  medicine  in 
ie«nl  lime*  ;  and  we  arc  confident  it  will  he  read  with  equal  p»olii  and 
pleasure  by  the  phynician."— ^<//<«A«»^*  .Mttit.ai  J ''umal. 

"  With  cootiderable  atiility  Dr.  Latham  ^»roceed»  to  derive  luiipf^n  f  r  hi» 
view  i  from  the  effect*  of  treatment.  .  .  .  F  rum  thi«  aspect  the  corredne**  of 
hi*  view*  would  *ccm  10  t>e  well  e«l»Wi-h«d.'  — .«/.•''/.  •«/  Timti  and  i,.tz*tU. 
"  A  »hon  but  *ugi2r»tive  c\Viy."—StHitniMy  A'rf/Vn-      ,     .  ,         .  ■ 
'•  Ulham  *  work  ilenerve.  careful  »tudy,  a*  on  the  b  rderland  of  »omething 
very  new."  — '•  I  he  Awlepiad."  by  IH.  If.  Richard'iin. 

•  In  thit  little  book  i»  contained  one  of  tho«  valuable  contnbulioni  to 
the  wvence  of  medicine  which  are  but  too  rarely  made  bv  ackiiowledeed 

Cu(e«*ioaal  leader*.  .  .  .  .Medical  practitioner*  will  hnd  the  value  of  l>r. 
ilham'*  m.>»l  recent  contribution  to  niedu  al  literature  out  of  all  relation  to 
i(>  uie." — Seftimam.  .  . 

Cambridge :  DFIOHTON.  PFI  I.  &  CO. 
 [.ondonj^iF-OROFJII  1  1.  K  SONS  

.SM.ONU  KUI  I  ION,  now  ready  at  all  Libraries  and  Book*eller»'.  One 
Vdome,  Demy  8vo,  with  I  wo  Map*  and  numerous  Full  page  and  imaller 
Woodcut  Illu»tration«.    Price  One  Ouinea. 

THROUGH    MASAI  LAND: 

A  Journry  pf  ExphrUu'u  nmcn^  I'lt  Siuru->iiJ  I'oA.im^-  .Vcuu- 

f.nm,  and  Strantf  Inhfs  of  Eaitcrm  Equatorial  Afnta. 
I'.e,f.g  the  Namiti»e  0I  the  Royaf  Oeo^phicai  Society  »  K.pcd.tioa  to 

M.iuni  Kenia  and  like  Victoria  Nyanra,  lESj.  is?4 
llyJf>SFPH  THOMSON.  FRdS,  Uader  of  the  E«^itiao,  Author 


From  the  T.mu.-"  It  would  indeed  be  diff.ciilt  to  find  anotber^nan  who 
tould  have  got»e  ihreogh  wliat  .Mr.  Thom.on  ha*  done,  and  >■••■ 
it  alive  and  with  .tainleia  hand.-    Mr  I  homsoa  ha*  b««  ^  " 

and  *hed  broad  daylight  c;n  a  region  jiceviou'Iy  «B«)taf 
Atio(elScr  he  hat  done  a  wilid  piece  of  work  of  umwar 
Ixmdoa:  SAMPSON  L'»W.  MARSTON,  &  CO., 


EUROPE, 


By  F.  W.  RUDLER,  F.G.S.,  and  G.  G.  CHIM" 
B.Sc    Edited  bv  SIR  ANDREW  C.  RAMS.AV... 
F.R.S.      With   Ethnological    Appendix  by  ^ 
A.  H.  KEANE,  M.A.I 

Forming  the  Cncludinz  Volume  ..f  STANKORP  S  COWP 
OF  GKOr.RAPIIV  A>fn  TRAVF.L  for  «;e»er»l  ReaibH.  •  * 
Volumei  dejcriptive  of  ilie  Great  L>ivi*iun  of  the 

NOTK. 

Thi*  volume  '.n  "Europe"  i«  ba»ed,  like  the  other*  of  iV  *  ' 
Hellwald  *  well-known  "  Die  F.rde  und  ihre  V-Mker  .  "  but  a  !«• 
dcurablc  to  rera*t  a  great  part  of  the  origi.>al  work.    The  Ulr»' 
being  more  than  Sir  A.  I"  Kamiay  could  conveniently  t***^  •* 
handed  to  Mr.  Rudler  .inJ  Mr.  Chiiholm.     Sir  Andrew.  K.j»»^ 
the  proof*  of  the  entire  translation  and  made  ealvnaivr  addili-'* 
adding  entire  ch.iptrr*  on  the  subject*  in  which  he  was  qiec*-' 
Uy  the  recavtiiiK.  the  plan  of  the  .volume  ha*  tieen  itunffi 
(ystemalic,  and  a  large  portion  of  the  Physical  part  ha*  hew  rrr-  ^ 

A  valuable  K»»ay  on  European  Ethnology  and  Philt<totT 
tributed,  in  the  shape  of  an  Appendix,  by   Prof.  Rcaoc  TV^"- 
work  great  care  has  been  taken  to  insure  accuracy,  and  to  prv«" 
additions  to  our  knowledge  of  the  varioui  subjects  under  ij«  «• 
care  has  been  taken  in  the  preparation  of  the  fccnc*  of  ou^  • 
s  hoped,  be  fuund  valuable  accompanimenL*  to  the  teit. 

LondoT:  EDWARD  STANFORD,  5s,  Charioc  Cm*-' 

For  General  Readers,  lut.  6</.,  II1u»tr«lrd 

MAMMALIAN    DESCENT.      The  ' 

terian  Lectures  for  1884.    By  Prof  W.  Kl  TCHF.N  P.^B^ 
"  A  remarkable  book,    rhir  advice  i*,  get  il  sod  re  Ad  it    *■  -  *< 

inlereMed,  then  absorbed."— i'it>/i»«<i«. 

"  Thit  very  striking  book  ...  as  readable  a*  a  Wii 

Ltiititrr  l'f$l. 

"  Able,  scholarly :  remarkable  in  every  w  ay — Lretrf*»t .'' '  ' 
l>Midoa:  CHARLES  GRIFFIN  &  CO..  Eatrter  Scwet. 

Price  \%.  Po»i  Fre«-. 

DESCRIPTION   OF    THE:  CHEM 

I.ABORAIORIF.S  at  the  OWENS  COLI.F.C.t.  fr«« 
ALtatt' Watekm.h  N^,  A  R  A  ,  bv  Sir  H.  F.    R  (SCOl  • 
k'.vtr  of  Chemistry  in  the  Owens  ColleRe.  Victorsa  f 
Lithographic  Copie* 'if  the  Original  Plan*  and  f>eTiat^«*. 
 r.  E.  CORNISH.  ^^.  Pieodilly.  Matsdiwte 

the  entomologist-s  mont 
magazine:. 

Price  Sixpence,  Monthly,  94  naget  Svo.  \i  ith  1 
CjnJut-ied  by  C.  Ct.  BAkiiErT.  J   W.         ,  .  4.^   u_  • 
E  SAt'NDaxs,  F.US.,  and  H.  T  Sta  I  ^  R.S. 

Thi*  Magazine,  commenced  in  1864.  .  staiidafrf 
en  all^jb^ecu  connected  with  Kntomolot)  .  •u**}  cn^ciaHy^W 
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THURSDAY,  FEBRUARY   19,  1885 


A  SCIENTIFIC  VIEW  OF  THE  COAL 
QUESTION 

IT  is  well  known  that  our  stock  of  coal  is  not  an  infinite 
quantity,  and  cannot  last  an  infinite  period  of  time. 
Different  authorities,  and  those  who  have  investigated  the 
subject,  including  a  Royal  Commission,  have  assigned 
different  lengths  of  time  during  which  our  supply  is  likely 
•  to  last  ;  and,  according  to  the  most  reliable  authorities, 
it  cannot  be  much  less  than  too  nor  much  more  than 
2  50  years. 

Our  abundant  store  of  coal,  and  its  application  to  in- 
dii<^trial  purposes,  has  been  one  of  the  largest  causes  of 
"  avir  wealth  and  progress.    The  value  of  coal  for  those 
.  ^  purposes  depends  essentially  upon  the  fact  that  it  is  com- 
...  oustible,  and  evolves  a  large  amount  of  heat  in  burning, 
^  ind  that  this  heat  can  be  set  free  at  any  time  and  be 
\  -eadily  converted  into  mechanical,  chemical,  electrical, 
■^^  ind  other  forms  of  power.    As  an  illustration  of  the  great 
imount  of  encrg\'  contained  in  coal,  it  is  well  known  to 
■     cientific  men  that  each  piece  of  it  contains  sufllicienr 
'^^  tored-up  power  to  lift  its  own  weight  2300  miles  in 
■J  eight,  or  2300  times  its  own  weight  a  mile  high.  The  only 
'ther  common  natural  substances  to  l>e  compared  with  it 
••'  1  this  respect  are  wood  and  petroleum,  and  our  stores  of 
lesc  are  very  small.    It  is  by  the  expenditure  of  the 
^..ocrgy  contained  in  coal  that  comparatively  valueless 
ir   on  ore  is  converted  into  valuable  iron. 

It  has  not  been  by  the  mere  existence  of  large  quan- 
•f  lies  of  coal  in  this  country,  nor  entirely  by  the  sale  of 
'"^K  >al  to  foreign  nations,  that  so  much  of  our  wealth  has 
••^  '.jen  obtained,  but  largely  by  the  circumstance  that  wc 
^:  ere  the  first  nation  to  apply  coal  to  industrial  purposes 
1  a  large  scale  and  in  a  great  variety  of  ways.  Other 
itions  also  possessing  coal,  perceiving  the  great  success 
."^Tii.    this  method,  followed  our  example,  have  overtaken 
-i        and  have  now  rendered  it  increasingly  difficult,  year 
year,  for  us  to  maintain  our  position  as  manufacturers, 
jjij    As  also  large  quantities  of  coal,  petroleum,  and  inflam- 
^fjirable  gas  are  continually  being  discovered  and  utilised 
tin.--  other  countries,  and  it  is  known  that  the  United  States 
^,1  America  alone  contain  nearly  forty  times  as  much  coal 
^  our  entire  stock,  the  time  cannot  be  very  far  distant 
'^.^  [r  nen  our  chances  of  maintaining  even  our  present  posi- 
— --^m  amongst  nations  by  means  of  our  coal  will  be  con- 
*g  ^flerably  less  than  at  present    It  would  be  wise,  there- 
re,  boldly  to  face  this  serious  prospect,  and  consider  by 
\at  means  our  national  prosperity  can  be  maintained 
our  coal  diminishes  in  quantity  and  increases  in  price, 
^  pecially  as  our  population  is  continually  increasing,  and 
frjo''*  '°  purchase  greater  supplies  of  foreign  food 
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practical  realities  in  the  production  of  wealth.  This  has 
been  the  order  of  events  in  the  past,  and  will  be  in  the 
future  ;  this  was  the  way  in  which  we  got  wealth  out  of 
coal.  Persons  of  narrow  views  on  the  subject  will  con- 
sider the  above  proposition  vague  and  unpractical,  but 
this  order  of  things  is  a  great  fact  and  unavoidable  ;  we 
are  the  servants  of  nature,  and  have  no  choice  in  the 
matter  ;  we  might  as  well  hope  to  live  without  food  as 
expect  to  advance  in  civilisation  without  the  aid  of  new 
knowledge. 

The  practical  value  of  new  scientific  knowledge  as  a 
source  of  wealth  and  progress  is  incomparably  greater 
than  that  of  all  the  coal-deposits,  petroleum  springs,  and 
gold-fields  of  the  earth.  This  great  truth,  though  familiar 
to  scientific  investigators,  is  but  little  perceived  or  appre- 
ciated by  our  rulers,  or  by  the  mass  of  their  electors  ;  and 
the  chief  reason  for  this  is  the  fact  that  they  possess  in- 
sufi^cient  knowledge  of  science.  Even  Governments  can 
only  appreciate  that  which  they  understand,  and  can  only 
act  as  circumstances  and  public  opinion  allow  them,  and 
when  fettered  by  an  ignorant  population,  are  powerless 
to  preserve  a  nation  from  decay. 

There  cannot  be  a  more  complete  error  than  to  sup- 
pose that  new  knowledge  discovered  by  means  of  scien. 
tific  research  is  not  practical.  Its  immense  practical  value 
has  been  abundantly  proved  in  a  multitude  of  cases.  It 
was  largely  by  means  of  such  knowledge  respecting  coal, 
its  properties,  constituents,  and  products,  gained  by  means 
of  experiments,  that  coal  was  applied  to  so  many  uses. 
One  of  the  most  recent  proofs  of  the  practical  value  of 
such  knowledge  is  the  conversion  of  the  heat  of  coal  into 
electric  current  and  light  in  the  dynamo-electric  machine 
and  electric  lamp  ;  the  entire  existence  of  these  instru- 
ments arose  from  new  knowledge  discovered  in  purely 
scientific  researches  by  Davy  and  Faraday.  It  is  not 
necessary  to  describe  here  the  exact  beginnings  of  gas- 
lighting,  phosphorus-matches,  photography,  the  voltaic- 
battery,  electro-plating,  aniline  tlycs,  telegraphy,  the  tele- 
phone, &c. ;  these,  and  a  multitude  of  other  utilities  in 
common  use,  ha«l  their  earliest  origin  more  or  less  com- 
pletely, not  in  the  labours  of  the  inventor  or  of  the  more 
directly  practical  man,  but  in  those  of  philosophical  inves- 
tigators whose  experiments  were  made  with  the  far  more 
widely  practical  object,  the  discovery  of  new  scientific 
knowledge. 

It  is  not  the  mere  possession  of  good  things,  but 
making  the  best  and  earliest  use  of  them  that  most  con- 
duces to  success.  Our  great  stock  of  coal  lay  compara- 
tively useless  as  a  source  of  national  wealth  until 
philosophical  investigators  discovered  its  constituents 
and  properties,  and  inventors  applied  these  to  useful 
purposes ;  other  nations  also  possessed  coal,  and  our 
greater  success  than  theirs  was  largely  and  essentially 
due  to  the  fact  that  we  were  the  earliest  in  applying  it  to 
important  and  varied  uses.  We  must  not  wait,  there- 
fore, for  those  nations  to  discover  for  us  new  knowledge 
respecting  natural  forces  and  substances,  but  discover  it 
ourselves,  in  order  that  we  may  have  the  first  chance  of 
applying  those  forces  and  substances  to  practical  uses, 
and  of  offering  the  useful  products  for  sale  or  in  exchange 
for  food  and  other  commodities. 

It  is  well  known  that  a  man  who  has  no  faith  in  medi- 
cine will  not  apply  to  a  physician  until  death  stares  him 
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in  the  face.  Similarly,  the  average  politician  and  the  ordi- 
nary elector,  having  but  little  knowledge  of  philosophical 
experiments,  or  faith  in  them,  will  probably  not  believe  in 
tbcir  great  practical  value  until  national  distress  and 
panic  legislation  ensue.  The  love  of  money  aho,  and 
the  desire  of  acquiring  it  quickly  without  commensurate 
sacrifice,  fostered  by  our  having  so  easily  obtained  it  by 
means  uf  our  coal  and  science,  is  so  strong  in  this  nation, 
that  probably  nothing  but  the  actual  loss  of  wealth  in  the 
foinj  of  diminished  value  of  properties,  will  induce 
capitalists  and  land-owners  to  perceive  and  examine  the 
scientific  basis  of  their  incomes.  When,  however,  the 
stern  reality  of  gradually  increasing  scarcity  of  coal,  and 
consequent  inability  to  pay  for  our  great  supplies  of 
foreign  food  by  means  of  that  coal,  and  of  articles  pro- 
duced by  its  aid,  comes  upon  us,  perhaps  the  statesmen 
and  wealthy  classes  of  this  country-  will  see  the  indis- 
pensable necessity  of  new  scientific  knowledge,  and  be 
more  ready  to  promote  experimental  research,  with  a 
conviction  that  its  practical  results  are  vast,  though  not 
always  direct  or  immediate.  G.  Coke 


MAMMALIAN  DF.SCEXT 
On  Mammalian  Descent ;  ike  Hunterian  Ltclures  for 
1884.     By  W.  Kitchen   Parker,  F.R.S.  (London: 
Gritfin  and  Co.,  1SS5.) 
\  S  far  as  we  are  aware,  no  attempt  has  hitherto  been 
^  *    made  to  popularise  in  any  detail  the  science  of 
comparative  cmbr>olog)'.     It  is  therefore  indicative  of 
the  characteristic  originality  of  Prof.  Parker  that,  on  de- 
livering a  course  of  Hunterian  lectures  upon  the  embrj- 
ology  of  the  Mammalia,  he  should  have  aimed  at  charm- 
ing a  popular  audience  as  well  as  at  instructing  a  scientific 
one.    We  confess  that  upon  reading  the  tirst  paragraphs  i 
of  his  preface,  in  which  he  states  his  intention  of  handling 
his  subject  in  a  popular  way,  we  felt  apprehensive  that,  I 
like  >undr)  other  lecturers  with  a  similar  aim  and  with 
subjects  belter  suited  to  the  killing  of  two  birds  with  one 
stone,  he  was  preparing  for  himself  the  misfortune  of  miss-  | 
ing  both  his  marks.    But  we  had  not  got  far  into  the  first 
lecture  without  finding  that  our  lecturer  very  well  knew 
what  he  was  about  :  he  is  provided  with  a  double-shotted 
weapon  of  the  most  modem  construction,  and  takes  a 
genuine  glee  in  knocking  over  some  antediluvian  tooth- 
bearing  bird  on  the  one  side,  and  the  sentimental  scruples 
of  a  nineteenth-centurA  audience  upon  the  other.  And 
this  is  done  with  so  much  of  the  vigour  of  enthusiastic  * 
science,  as  well  as  the  genuine  feeling  of  what  we  may 
term  unspoiled  poetry,  that  we  feel  our  thanks  are  due  to 
Miss  Arabella  Buckley  who,  it  seems,  first  persuaded 
Prof.  Parker  to  adopt  this  delightful  method  of  writing. 
Moreover,  a  is  obviously  to  him  a  natural  method.  We  can  ' 
every  where  see  that  he  is  now  writing  in  the  lines  of  his 
habitual  thinking.    The  smallest  details  of  his  science 
catch  a  living  glow  from  the  ardour  of  his  imagination,  | 
and  as  this  imagination  is  ever>  where  charged  with  bibli- 
cal thoughts  and  biblical  metaphors,  we  are  led  by  the 
force  of  example  to  compare  it  to  -iome  quickening  spirit 
which  makes  .ill  the  dry  bones  of  the  skulls  and  skeleton^ 
stand  up  arojnd  hiin  as  an  exceeding  great  army.  Well 
it  is  for  the  cause  of  evolution  that  m  Prof  Parker  it  has 
not  only  so  indefatigable  a  worker,  but  Lkewise  so  ele- 


vated a  preacher  ;  and  being  thus  as  stn»ng  a  chamjr 
on  the  side  of  sentiment  as  he  is  on  that  of  science.  •• 
have  only  to  congratulate  him  upon  the  wisdom  of  aslope 
ing  .Miss  Buckley's  advice,  and  appearing  ii»  the  t-- 
armed  with  the  weapons  of  feeling  as  efTectuaJly  a&  w  • 
those  of  fact 

The  course  consists  of  nine  lectures,  and  thetr  «». 
besides,  extensive  addenda.  In  the  329  pages  to  whjvb  tl> 
book  runs,  we  have  presented  an  excellent  cpitoaac  ' 
the  author's  work  on  the  embryology  of  the  Mamoial. 
The  perusal  of  this  epitome  cannot  fail  to  strike  a»  azca 
with  admiration  at  the  prodigious  amount  of  his  latkr.;.** 
and  the  great  results  which  they  have  accompLUkc 
When  future  generations  come  to  survey  the  work  d*.-: 
by  the  contemporaries  of  Charles  Darwin  in  c-^tabbshr^ 
the  doctrine  of  evolution,  and  in  begmniag  the  great  ta-4 
of  tracing  out  the  main  lines  of  descent  in  the  anicu 
kingdom,  the  name  of  Parker  Mill  stand  out  as  one  «. 
the  most  conspicuous^of  the  landmarks. 

Two  or  three  quotations  from  the  present  volume 
serve  to  convey  a  general  idea  of  the  style,  upon  which  •* 
have  laid  so  much  stress.  Speaking  of  a  remarka>..- 
proboscidian  Insectivore,about  the  siie  of  a  rat  \^Kkjm,k* 
cyan  cernei),  a  ripe  embryo  of  which  he  has  obtained  £roc 
near  Zaiuibar,  the  lecturer  says  :  — 

"  I  have,  at  present,  merely  worked  out  the  skull  of  th 
valued  specimen,  but  it  has  rewarded  and  delighted  r- 
more  than  any  kind  1  have  received  for  a  long  time 
If  nature  had  titurated  together  the  eerms  of  four  or  e«t 
tvpes  of  mammals,  and  had  then  made  this  mi.xturc  ^-r.>« 
slie  could  scarcely  have  developed  a  more  cunoaj  \j . 
compoMte  creature  than   this  long-nosed  Insecr.»TTT 
When  Prof.  Huxley  propounded  his  oft-<juoted  tbc«c 
of  the  evolution  of  the  .Mammalia,  he  might  have  kiw«.* 
the  structure  and  development  of  this  type  b>-  inwt 
sight    Nothing  of  the  kind,  however,  is  e\cr  revealed  t- 
biologists  in  this  maimer,  we  onl)  get  our  faclit  by  ope 
ing  out  the  fine  folds  of  organic  forms  with  needle  ar. 
scissors ;  we  do  unroll  a  good  number  of  the  smil 
scrolls,  but  it  is  painful  and  patient  work.    I  am  sar>sn»: 
that  no  searcher  after  the  e^ndcnces  of  evolutioa  crer  sa« 
anything  more  instructive  than  what  I  lia^r  found  in  ih;- 
small  bcMst.    I  will  moke  a  catalogue  uf  its  characters  .  . 
Thus  this  greatl)  specialised  kind  of  Insectivore,  u  hil«r» 
taining  the  most  marked  » liaracten^ticsof  the  Metatben* 
skull,  takes  on  two  characters,  one  of  w  hich,  had  it  becoM 
dominant,  would  have  landed  it  anxvigsi  the  Probosodea 
or  elephants,  whilst  the  other  would  have  made  it  a  Cam> 
vore.  It  attempted  too  much  at  once,  and  thus,  Uke  a  ma- 
in doubt,  it  made  but  little  pro,rress  ;  moreover,  in  tki* 
developmental  shilly-sh.\li\ mj:,  it  fa  k-d  to  drop  the  .Nfa* 
supi.il,  to  take  on  the  new  Ku'.henan,  nature,  and 
thus  in  danger  of  going  out  of  being  wuh  many  of  '.If 
members  of  that  much-extinguished  type.    Other  t\-pe\ 
not  thus  confused  in  their  ambition,  worked  out  the  o«o 
strain  of  Metatherian  degradation,  and,  taking  to  om 
definite  line  of  ascent,  put  on  new  s{)cci  iIis.uk'uis  -a 
hannony  w ith  their  siirroiiiuli'^js,  and  to  ihi«  dav  the.? 
descendants  are  the  rulers  of  the  forest  and  the  field'' 

Again : — 

**  Sjpposing  the  theory  of  the  sk>w  secular  translonna- 
tion  of  the  old  gener.il  ty^ies  into  new  special  tvpes  to  be 
true,  then  the  existing  mole,  in  it*  perfection  of  .idapt;>r 
structure,  has  been  a>  long  in  coming  to  its  present  per 
fc'  tiiin      the  I.ir;-er  jnd  nobler  prone  o-  r-r  •  r  -^r 
tram|>>e  the  earth  over  its  head,    la  1: 

lis  own  dark  war V:    caiurc  «a 

cleai-eycd.  si|{Pif-t<  i 
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summate — .i  complete  and  perfect  exatnple  of  a  subter- 
ranean tyrant  ;  all  around  him  arc  hosts  of  juicy  Rrubs 
and  worms,  and  thereout  sucks  he  no  small  advantajje. 
Concerning  tastes  there  is  no  disputing  :  one  naturalist  is 
fond  of  whales,  another  of  moles,  shrews,  and  mice.  Ail 
these  amusing  types  mu<t  have  their  supply  of  food  ;  the 
great  mother.  Nature,  loves  all,  and  shakes  out  of  her  lap 
plenty  for  every  kind.  When  we  rctlect  that  our  country 
possesses  alxut  i;oo  species  of  insects,  and  that  some  of 
the  species  arc  prolific  bcvond  all  calculation,  then  we 
come  to  understand  how  the  hitjhcr  insectivorous  tribes — 
birds  or  small  mammals  -  tind  so  plentiful  a  tabic  in  the 
wilderness.  The  hungry,  impatient  cat,  who  mistakes  a 
shrew  for  a  mouse,  and  then  leaves  her  musky  prey  un- 
tasled,  would  starve  upon  that  which  fattens  the  mole, 
the  shrew,  or  the  bat.  The  last  of  these  kinds  hawks  for  his 
small  prev,  but  the  shrew,  with  his  delicate  proboscis,  his 
sharp  eyes,  and  his  quick  ears,  knows  where  small  beetles 
most  do  congregate.  These  he  crunches  and  munches 
with  exquisite  teeth,  the  cusps  or  points  of  which  are  of  a 
deep  ferruginous  red  colour,  more  beautiful,  strange  to 
say,  because  they  arc  thus  stained.  The  Power  that  made 
the  beetle  strong  in  his  poli:>hcd  and  enamelled  armour 
made  also  the  teeth  of  the  shrew  most  fit  instruments  for 
crushing  that  armour  in  which  the  beetle  trusts.  It  is 
picasanter  to  look  upon  this  vacillation,  so  to  sjieak,  of 
ocnelicent  purpose  from  the  stand-point  of  a  Uarwin  than 
from  the  stand  point  of  a  Paley  ;  there  is  much  that  is 
painfully  mysterious  in  the  whole  matter,  and  we  only  see 
it  in  a  partial  view." 

The  lectures  concludes  thus : — 

"  When  the  eyes  of  the  prophet's  sen-ant  were  o()cned 
he  saw  no  longer  barren  r<Kks  with  mist  resting  upon 
them,  but  the  whole  mountain  was  full  of  chariots  of  tire 
and  horses  of  tire.  The  vestments  and  ritual  of  nature 
may  take  up  all  the  attention  and  use  up  all  the  energies 
of  her  votaries  ;  these  sujicilicial  obser\'ers  fail,  however, 
to  find  the  real  religion  of  nature — the  beautiful  but 
awful  omnipresence  which  every  llower  and  every  insect 
reveals.  The  phenomena  of  nature  arc  all  mere  fading 
pageants,  anil  the  really  cultivated  mind  finds  lasting 
satisfaction  in  meditating  upon  the  recognisable  forces 
that  underlie  all  sensible  phenomena. 

"  This,  however,  is  what  the  older  philosophers  called 
'  dry  light,'  and  is  not  comfortable  to  most  minds.  The 
deeper  things  of  nature  arc  a  sort  of  manna,  but  the 
souls  of  sonie  people  become  dried  up  if  you  give  them 
merely  this  celestial  kind  of  diet  ;  so  that  they  murmur 
and  s.iy,  '  We  remember  the  fish  which  we  did  cat  in 
Eg)'pt,  freely  ;  the  cuciiml>ers,  and  the  melons,  and  the 
locks,  and  the  onions,  and  the  garlic' 

"  And  yet  this  ignorance  of  nature  is  set  up  as  a  dead 
wall  against  all  progress  of  thought  ;  for  these  people  are 
'  most  ignonint  of  what  they're  most  assured,'  certain 
that  they  know  all  about  their  'glassy  essence';  and, 
although  as  blind  as  moles,  they  arc  the  enemies  of  all 
who  have  had  their  eyes  opened,  to  whom  the  mountain 
is  no  longer  misty  and  dark,  but  Haming  with  light. 

"  '  Ne  sutor  supra  crcpidam  '—do  not  trust  the  cobbler 
in  things  outside  his  calling— is  a  proverb  that  cuts  both 
i*-ays.  The  biologist  may  surely  be  allowed  to  know 
things  that  relate  to  his  own  calling  :  the  man  who  never 
dreams  of  life,  and  the  science  of  life,  should  be  careful 
how  he  contradicts  its  experts.  On  the  other  hand, 
bigotry  is  not  confined  to  one  class  of  controversialists  ; 
some  ver)'  bitter  things  have  been  said  by  men  against 
faith  whose  culture  and  science  ought  to  have  taught 
them  better.  We  have  a  right  to  look  for  nothing  but 
•  sweetness  and  light '  from  the  apostles  and  prophets  of 
this  new  dispensation. 

"  When  the  dust  of  controversy  shall  have  subsided, 
when  those  who  have  to  receive  new  ideas  as  if  by  a 
•;urtTira!  ojicration  begin  to  feel  the  stirrings  of  these  new 


conceptions  thus  let  into  them — the  new  heaven  of 
nobler  thoughts  about  nature,  and  of  the  great  First 
Cause  of  nature  — then  all  who  can  think  will  find  that 
they  are  colonising  a  new  Atlantis. 

"  The  old  song  of  the  creation  puts  it  thus — Evening 
was  — morning  was — day  one. 

"  Thus  the  shadows  of  the  evening  came  first,  and  the 
rosy  light  of  dawn  afterwards.  Now,  in  science,  even  in 
biological  science,  the  morning  is  spread  upon  the  moun- 
tains, and  soaring  birds  are  singiii;.:  at  heaven's  gate  ;  so 
that  the  drowsiest  folk  arc  beginning  to  stir  themselves 
ere  well  awake." 

We  have  selected  these  examples  for  quotation  in  order 
to  recommend  the  book  to  the  class  of  readers  for 
whom  it  is  primarily  intended  ;  but  we  must  not  conclude 
without  ag.iin  obser\  ing  that  the  lectures  contain  so  much 
solid  inform.uion  of  the  strictly  scientific  kind,  that  even 
the  most  bigoted  of  biological  experts  cannot  afford  tt» 
disregard  the  material  mountain,  however  little  heed  they 
may  care  to  give  to  the  vision  of  the  fiery  chariots. 

GKORtiE  J.  Romanes 
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[  T^e  Editor  urgently  requests  correspondents  to  keep  their  letters 
as  short  as  possible.  The  pressure  on  his  space  is  so  great 
that  ii  is  impossible  otherwise  to  insure  the  appearance  even 
of  communications  containing  interesting  and  novel  facts.] 

Civilisation  and  Eyesight 

In  reading  I.«>r<l  Kaylcigh's  interesting  rem.arks  in  Naturk 
(p.  J40)  u|H)ii  Mr.  C.ntcr's  paper,  it  has  occurrcil  to  mc  that  we 
should  not,  in  con'^idcring  the  question  of  "  aperture,"  cniircly 
omit  the  fact  th.it  this,  though  probably  following  a  general 
rule  applicable  alike  to  Navagcs  and  civiliscil  beings,  varies  in 
individual  ca>cs.  .\n  assist.int,  who  has  recently  left  my  obser- 
vatory, had  a  !>ingu1nrly  "sharp"  eye,  and  crnild  pick  up  with 
case  companioiir  to  itouble  stars,  small  satellites,  Sec,  which 
others  saw  with  difficulty.  Sach  were  his  i>owcrs  in  ihi>  res|)ect 
that  I  alw.iys  appcalc<l  to  him  in  the  case  of  a  doubtful  observa- 
tion. I  noticed  one  day  how  Iirgc  the  pupils  of  his  eyes  were, 
so  large  that  I  .iskcd  him  if  he  had  taken  anything  to  artificially 
liilate  them.  Sut»c<(ucnt  examination  proved  that  they  were, 
though  of  course  varying  with  the  stimulus  of  light,  always 
much  Larger  than  those  ot  most  other  |>ers<)ns,  so  much  so  that 
I  laughingly  used  to  call  them  '*  cat's  eyes."  They  had  also,  in 
fact,  a  peculiarity,  attribute*!  to  feline  sight,  that  he  could  read 
line  I'rint  ami  <listinguish  lines  by  a  light  much  less  bright  than 
I  could,  an<l  habitually  used  the  gas  half  turned  on,  &c.  Frolt- 
ably  such  instances  would  not  be  rare  if  they  were  looked  for. 
Another  t|ucstion  arises  on  this  head  :  Could  it  be  possible  that 
such  a  condition  of  the  eye,  natural  in  some  persons,  could,  by 
certain  uses  of  the  member,  be  fostered  in  others  ? 

I  shoulil  not  have  ventured  the  suggestion  but  for  having  read 
of  the  "chamois"  eye,  by  which  the  habitual,  or  even  casual, 
Alpine  hunter  can  be  recognised.  I  have  no  references  at  hand, 
and  it  may  I)c  it  w.as  the  look,  and  not  the  eye  itself,  that  gave 
rise  to  the  cognomen  ;  but  if  there  was  any  ch.ingc  in  the  cyt- 
conditions,  and  csjxrcially  in  that  of  aperture,  we  might  find  a 
reason  why  the  far-ga/ing  savage  improves  the  ])ower  of  the  eye 
by  use.  \Ve  know  that  by  certain  trades — watch-making,  for 
instance — llic>c  conditions  arc  varie<l  adversely  to  long  sight, 
and  in  the  ca-.e  of  sailors  and  preventive  service  men  a  contrary 
effect  seeuis  induced.  Lord  Raylcigh  thinks  that  the  sujieriority 
of  the  savage  is  only  a  question  of  attention  and  inteq>retation  of 
minute  det:iil>,  but  when  one  re.ads  that  two  distant  dots  are 
resolved  into  distinctly-appreciable  personages  .as  regards  sex, 
garments,  &c.,  one  begins  to  suspect  that  "aperture  "  must  also 
come  into  play.  .\t  all  events  an  inquiry  whether  these  far-seeing 
savages  have  large  eye-apertures  might  help  the  solution  of  the 
matter. 

The  peculiarity  affecting  my  assistant's  eyes  may  lie  more 
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c  >nninon  wilh  the  ravages   than  with  us,  or  mty  have  been 
»|»cciAlI)r  prominent  in  those  selected  for  expiriracnt. 
Gildowrn,  February  i6  J.  Rand  Cai-ron 

Brotion  of  Glass 

Some  time  in  the  en<!  of  1SS2  Surgeon-Major  Bidcn,  writing 
from  Madras.  relate«i  in  Natcre  that  certain  glass  vascj  on 
which  white-ant  mud  had  been  deposited  had  been  eroded  over 
the  area  of  deposit  in  such  a  way  as  to  suggest  that  an  acid 
harin^,  like  hydrofluoric  acid,  a  power  of  dissolving  glass,  was 
present  in  the  "mud."  On  reading  this  I  was  reminded  of  the 
observations  of  my  teacher,  Mr.  George  Kainey,  recently 
<leceased. 

.Mr.  Rainev,  in  the  course  of  his  observations  on  molecular 
coalescence,  had  shown  that  when  carbonate  of  lime  was  dc- 
|M)sitc<l  in  spherical  forms  on  the  surface  of  a  glass  .slide  in  the 
presence  of  a  strong  solution  of  gum,  the  glass  was  crodcil  at 
every  point  of  contact  of  a  sphere.  He  explained  the  pheno- 
menon, ax  I  believe  rightly,  by  the  principle  of  molecular  co,tl- 
esoence.  In  the  embrace  of  the  colloi<i  gum,  the  molecules  of 
the  glass  adjoining  the  spheres  were  drawn  into  the  spheres,  and 
a  little  cup  corresponded  to  each  sphere-contact.  TTierc  was 
certainly  no  question  of  the  action  of  an  acid,  the  solutions  used 
being  distinctly  alkaline. 

Inspection  of  the  bottles  in  which  the  substances  have  been 
kept  will  show  that  carbonate  of  lime,  moist  or  dry,  carbonate 
of  potash,  moist  or  dry,  thl'jridc  of  calcium,  moist  or  dry,  do 
not  in  the  aWnce  of  colloids  erode  glass.  It  ap[)care<l  to  me 
probable  that  the  while-ant  mud  must  consist  of  a  mixture  of 
some  C'>lloid  with  carbinalc  of  lime  or  some  other  salt  capable 
of  taking  spherical  form.  I  wrote  to  .Surgeon-Major  Biden 
stating  the  possibility  as  it  appeared  to  me,  and  sui^esting  that 
the  mud  should  be  examined  as  regarded  colloid  and  earthy 
matter.  He  replied  mo»t  courteously  that  the  mud  was  not  at 
the  time  to  be  obtained,  but  sent  some  of  the  earth  which  formed 
its  basis. 

Experimenting  with  this  earth  alone,  I  was  not  able  to  etch 
glass.  But  in  view  of  stjme  interesting  speculations  whicli  this 
e|>iMMle  started  for  me,  I  have  since  made  some  experiments 
directly  bearing  on  the  possibility  of  the  ero-ion  of  glass  surfaces 
by  >aline  matters  of  alkaline  reaction  deposited  on  them  within 
a  colloiil  bed  or  matrix. 

1  incIo>e  for  your  inspection  a  glass  slide  which  has  l>cen  so 
treated.  More  than  a  year  ago  this  slide  was  coated  with  a  layer 
of  paraffin,  melted  on.  The  word  "  Ant  "  was  drawn  on  the 
side  with  a  wood  point,  in  the  expectation  that  etching  might  be 
eflfected  where  the  parafiin  was  removed,  the  wood  point  being 
incapable  of  scratching  the  glass.  The  expectation  w.ts  not 
entirely  fulfilled.  I  he  p.iraffin,  not  being  sticky  enough,  scalol  off 
in  sheets  so  as  I o  leave  the  whole  surface  ultimately  cxiwsed. 
This  whole  surface  is  now  seen  to  be  clchc<l.  At  first  sicht  the 
glass  looks  as  if  it  were  covered  wilh  a  semi-opaque  deposit. 
But  it  has  l>ccn  boiled  in  hydrochloric  acid  and  in  water,  with- 
out any  diangc  becoming  evident,  and  under  the  microsco|)e 
the  ap|)carance  rendere<l  is  clearly  an  appearance  of  erosion. 

The  details  of  the  experiment  were  as  follows  :  a  strong  solu- 
tion of  gum  arabic  in  <listilled  water  was  made  and  filtered.  It 
was  divided  into  two  portion*.  To  one  was  added  a  small  ']uantity 
of  chloride  of  calcium,  to  the  other  a  small  quantity  of  carbonate 
of  |>oiash.  A  wide-mouthe<l  bottle,  three  inches  in  height,  was 
half  filled  with  the  first  solution,  aiul  the  second  solution  was 
>lowly  poure<1  on  the  top  of  the  first,  so  as  to  avoid  mixture  of 
lh<-  two.  The  slide,  prcpareil,  as  already  descril)Ctl,  was  place<l 
vertically  in  the  l)ottle,  so  that  the  middle  region  of  the  slide 
cutrrs|>onde<i  to  the  level  of  the  meeting  of  the  two  solutions. 

The  slide  was  found,  at  the  end  of  a  twelvemonth,  denuded 
of  its  paraffin,  and  coated  with  an  incrust.ition  of  carbonate 
of  lime  most  dense  at  and  near  the  meeting  level  of  the  two 
koluiions. 

Under  the  microscope  the  surface  of  the  slide  pre^ent^  many 
kinds  of  erosion — spherical,  linear,  and  intcrme<iiaie.  But  in 
pn>|Kirti  n  as  higher  and  higher  obji-itivcs  are  used,  all  the 
appearances  are  shown  to  be  of  circular  form,  the  lines,  for 
instance,  l>cing  rcsolve<l  into  lines  of  circular  pits. 

I  dare  not  make  this  letter  Iiki  long,  and  therefore  incluile  in 
it  only  so  much  as  bears  on  Surgeon-. Major  Biden's  roost  inter- 
esting communication.  It  suffices,  at  the  moment,  to  indicate 
that  the  Ntirface  of  a  glass  slide  may  be  eroded  in  a  way  to 
Miggcv  the  action  of  an  aci<l,  such  as  hydrofluoric  acid,  when 
•Bjree  acid  is  present  ;  and  that  erosion  may  occur  when 


gla.ss  is  brought  in  contact  with  alkaline  fluid,  a  coHtii!.  •• 
cr}-stalline  subsLances  capable  of  assuming,  in  ihe  prcMBer  >a 
colloid,  spheroidal  foim. 

I  propose  to  state  the  results  of  this  and  otbes  cxxcnOM^ 
and  some  speculations  suggested  thereby.  Iicfore  R.- 
Microscopical  Society.  WiLtiAH  M. 

7,  Brook  Street,  W. 


!■ 


Echium  Crossing 

The  gardens  of  Madeira  arc  remarkable  for  the 
naiis'c  plants.    This  is  due  in  part  to  in<ligcn<)as 
and  also  to  a  preference  for  familiar  forms  amon^tl  |»n 
migrate  hither  from  various  regions,  though  chicd; 
temptation  to  test  the  facilities  of  growth  and  naiursliw 
moist  and  equable  sub-tropical  climate.     lienor  i: 
easier  to  import  species  peculiar  to  Madeira  th^n  to  4ti 
in  their  nalise  place  ;  but  none  the  less  do  these  rx>cLs 
wilh  conspicuous  examples  of  interesting  genen. 

I  liavc  cultivated  for  many  years  two  large  echhtoks  tryn 
terraces  of  the  l.uinia  do  V'alle,  300  feet  abos'c  the  tea. 
E.  fastupium,  the  Madeiran  littoral  species,  a  ^kj canal  c 
3  or  4  feet  high,  with  hairy  light  green  leave*  and 
stems  crowded  wilh  scorpioid  racimes  of  light-blue  do 
while  stamens.    And  secondly,  E.  umfilex,  the  giaoi 
species  maturing  in  Madeira  in  the  second  year.  TLt> 
.ible  plant  has  large,  smooth,  silvery  leaves,  and  lem 
growth  in  one  unbranched  stem  densely  packed  «£k 
llower-sialks  l>earing  pure  white  blossoms,  and 
pyramid  reaching  sometimes  14  feel  in  height.  E. 
after  flowering.    The  flowers  in  both  species  la>t  frvun  rtrer 
five  weeks,  and  the  unfolded'flower-stalks  measure  a  1"  J  fe/ir 
in  length. 

Until  1S82  the  two  echiums,  though  growing  togcttiu 
luving  their  scentless  tlowers  freely  visitcl  by  bc««  •»!  t»- 
for  their  abundant  nectar,  had  remained  distinct  ;  biii.  n  1 
after  introducing  a  swarm  of  Ligurian  bees  fmm  K<y.a?<. 
foun<l  that  a  cross  fertilisation  hail  been  effected,  whirli  fear 
me  very  few  examples  uf  E.  simfUx. 

The  hybrid  Echium  [vosscsses  the  leaves  of  the  giaal 
and  the  stem  merely  bifurcates  or  branches  sparincty-  ^ 
flowers  are  tinged  light  blue,  and  the  |>crenniaJ  hat«t  ■«  • 
faituosum  is  expressed  by  a  continual  growth  at  tkc  f 
racimes,  which,  after  flowering  for  two  rears,  meaMine  J6  .ad ' 
in  length,  and  are  still  uafolding.  Toe  seeds  of  Lk«  k^..' 
have  not  germinated. 

I  am  now  preparing  to  cflfect  a  cross  between  E.  tiffin  v. 
the  handsome  mountain  E.  CiiuJicans  of  this  island  at  my  c  -~. 
residence,  2000  feet  al)<>vc  the  sea. 

E.  ^.auJuans  and  E.  Jtisltuisum  have  frequently  btcoied  -v 
ducing  plants  less  new  in  str\icture  than  in  habii  ;  t*.'  . 
hybri<ls  have  l>ecn  quickly  lost,  either  in  sterility  or  rrrern  ■. 

Madeira,  January  26  MlCMAEl.  Giuuiisv 

[Tliis  is  an  interesting  case  of  the  spontaneous  appcaxa:^  r 
a  hybritl  between  iwo  very  distinct  species.    The  occurreB.f 
such  hybri'ls  is  frc<]uent  in  some  genera,  such  as  /"VrAiuakw 
/Vfw»»/<;,  and  gives  systematic  botanists  much  trouble.  "..*-• 
is  a  striking  picture  of  Etkium  tim^ltx  at  TenenfFe.  i»  • 
North  (jallery  at  Kew.  No.  23.— Et>.j 


The  Iridescent  Clouds 

The  coloured  fringes  and  Ikiws  described  by  Mr.  N.  w  P 

C.  I'ia/j:i  Smyth's  communication  <p.  316)  are  clearly  0/  «  i,<a.  • 
I  ditVercnt  character  from  the  iridescent  clouds  that  werv  wy  **«  • 
I  remarkeil  in  December.     I  take  the  "frirtges  4n>l   h»««  • 

circles  "  mentioned  by  him  in  l>e  simply  the  same  phrnnxw^ 

of  coloured  circles  that  is  so  often  seen  around  i)»e  m'xtt.  «K 
I  i;'>es  by  the  name  of  a  '•  corona  "  ;  .ind  the  reason  why  i(  m  1  * 

easily  >oeti  around  the  sun,  except  by  rcflertinn  in  glM%  ur 
I  is  that  the  sun  is  too  da/xling  to  Icnik  at  ilireirtlf. 

.-mother  phenonicnrm  of  cnloured  clouds  which  b  nil 
'  nlludcd  to  by  Mr.  N.,  and  that  is  when  thia  ai? 
irrus,  show   lutcrieroicc  colours,  ofVpu 

]>nsiiions  of  tb-  ~  *i^gg|^|g|Jy  i| 

of  the  doi'  * 

sun.  -V 

their  c'/ 

ilcnil)  1 

*uikiiig. 
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being  of  a  peculiar  tvpc,  ercn  when  too  far  from  the  sun  to 
show  any  colour.  The  clouds  thus  coloured  are  u<iual!y  of  a 
much  striated  or  rippled  structure,  and  show  the  colours  gene- 
rally in  small  spectra ;  whereas  the  clouds  seen  in  December 
were  remarlcnbly  5mooth  in  texture,  and  although  often  striated, 
the  striations  were  feeble  and  comparatively  few,  and  in  straight 
lines,  while  each  cloud  showed  one  regular  gradation  of  colour. 

Whether  the  coloured  clouds  described  by  your  correspond- 
ents, with  the  exception  of  those  mcntionc<l  by  Mr.  N.,  were 
all  of  the  same  kind,  it  is  difficult  to  decide  ;  perliaps  they  may 
have  l)ccn  sto,  in  spite  of  the  varieties  in  their  appearance.  Some 
observers  descri))e  the  body  of  these  clouds  as  having  been  dark, 
in  particular  your  correspondents  at  Darlington  and  Broscley 
(Shropshire),  pp.  19a,  193,  whereas  all  seen  here  were  white  or 
bright.  Still,  those  clouds  seen  further  south  were  probably  of 
the  same  kind,  only  thicker.  The  difference  in  shape  is  most 
likely  not  a  radical  one,  as  the  larger  clouds  seen  here  nad  wavy, 
not  straight,  edges,  though  their  general  directions  were  the 
some  as  the  sides  of  the  more  rcctangul.nr  ones.  The  nearest 
appro.nch  here  to  a  pallium  of  these  singular  clouds  was  on  the 
morning  of  December  12,  when  there  occurred,  at  8, 15  a.m.,  an 
extensive  pale  steel  blue  film  above  the  region  where  the  sun 
was,  and  reaching  to  an  altitude  of  25*. 

Dr.  II.  Gcelmuyden,  obscr*'ing  at  Christiania  on  December  8 
(see  p.  264),  ap]>ears  to  pUec  the  iteculi-ir  clouds  at  a  lower  level 
than  cirro-cumulus,  but  as  seen  here  they  were  {always  the 
highest  clouds. 

In  conclusion,  I  think  that  Prof.  A.  S.  Ilcrschel  is  mistaken 
in  supposinc  these  clouds  have  l>een  "only  a  good  instance  of  a 
common  sight,"  but  although  I  never  noticed  them  before,  I  do 
not  dispute  the  suggestion  of  Dr.  Gcelmuyden  that  they  may  be 
seen  more  frequently  than  soroeof_.us  have  thought.  I  have  not 
veen  them  since  December  ij.      '  T.  W.  Backiiui;se 

Sunderland,  Fcbr^iary  II 


Human  Hibernation 

I  DIU  not  answer  your  correspondent's  query  on  human 
hibernation  in  your  U»ue  of  the  5th  inst.  (p.  316^,  because  I 
thought  some  one  better  informctl  than  myself  would  answer  it. 
However,  as  no  one  has  done  so,  I  may  as  well  give  a  solution 
of  this  well-known  Indian  trick  which  I  have  seen,  but  the 
authority  for  which,  1  am  sorry  to  say,  1  c.innut  remember.  It 
is  very  simple,  like  all  these  things  are  when  you  "  know  how 
they  arc  done."  A  tunnel  is  dug  from  the  grave  to  the  neigh- 
bouring jungle  ;  the  grave  itself  is  partly  prepared.  The  subject 
is  then,  m  sight  of  the  spectators,  prepared,  by  having  his  ears 
and  nostrils  nlled  with  wax,  and  his  tongue  turned  l>ack.  He 
is  then  apparently  buried,  creeps  through  the  tunnel,  .ind  gets 
away.  .\Ucr  six  months,  or  any  other  interval,  he  crcej»s  back 
again,  is  dug  up  apparently  lifeless,  and  restored  with  infinite 
pains.  In  some  cases,  I  believe,  a  sentry  h.as  been  pl.nccd  over 
the  grave,  but,  of  course,  wilhotil  results 

Alfred  II.  Him  k 
Bolney  House,  Ennismore  Gardens,  S.W.,  February  13 


An  Error  in  Qanot's  "  Phyaict " 

I  BEG  to  call  attention  to  a  typical  error  in  a  formula  which 
appears  to  have  run  through  ten  editions  of  Ganot's  well-known 
treatise.  It  is  one  iwt  difficult  of  discovery  by  that  somewhat 
too  rare  class  of  students  who  carefully  plo<l  through  all  the  steps 
which  lead  up  to  it,  but  ver)*  likely  to  l)e  overlooked  by  the  more 
common  class  who  are  content  to  extract  the  formula  as  it  stands 
with  the  undoubting  faith  reasonably  based  on  "  Tenth  Edition, 
revised  and  enlargwl." 

The  formula  which  represents  the  weight  of  air  saturated  with 
vapour  occurs  on  p.  325  of  the  tenth  edition,  an<l  is  printc<l— 

(i      a/)  760  • 

should  obviously  be  expunged. 

E.  DouctAS  Abchibaid 

Fc^Tinry  16 


Shadow  on  Clouds 

'  V  notnenon  is  at  all  common, 
nttiual,  and  that  it  might 


Whilst  at  anchor  in  Cumberland  Bay  in  the  Island  of  Juan 
Fernandez  on  the  evening  of  December  24,  1884,  we  obser^-ed 
the  following  remarkable  sight.  The  Bay  is  situated  on  the 
north  side  of  the  islan<l,  and  some  way  inland  is  a  remarkable 
hill,  called  the  "Vunkua,"  or  "anvil,"  it  being  somewhat  of 
the  shape  of  one ;  it  is  the  highest  hill  in  the  place,  viz. 
3005  feet,  and  from  the  anchorage  bears  about  south-west,  and  is 
distant  two  miles.  The  Bay  is  closed  in  by  high  cliffs  and  hills. 
On  the  d.iy  mentioned,  shortly  after  the  sun  had  disappeared 
behinil  the  western  hills,  we  ol>ser\ed  this  hill  make  a  distinct 
shadow  on  the  clouds  above  it,  in  which  every  irregularity  and 
peak  came  out  with  wonderful  clearness.  The  shadow  l.-isted 
till  about  30"  before  the  time  of  sunset  (which  was  Invisible  to 
us),  an<l  was  inverted  and  inclined  to  the  hill  as  in  a  mirage  at 
about  30*.  The  weather  at  the  time  was  very  fine.  Barometer, 
30"22  ;  temperature  of  altitude  thermometer,  F.  62* ;  and  very 
few  clouds  were  about.  .\LFRKIi  H.  TARLtTON 

1 1.  M.S.  CoHstantt,  at  Sea,  January  25 


THE  METEOROLOGY  OF  HAVANA  ' 

THIS  annual  of  the  Royal  College  of  the  Society  of 
Jesus  at  Havana  for  1875,  which  has  just  been  pub- 
lished, possesses  more  than  a  passing  interest.  The 
obser\ations  were  made  daily  ever)-  two  hours  from 
4  a.m.  to  10  p.m.,  and  include  pressure,  temperature, 
humidity,  wina,  rain,  magnetic,  electric,  optical,  and  other 
weather  phenomena.  The  results  are  plotted  on  large 
monthly  diagrams,  and  as  each  day  has  six-tenths  of  an 
inch  devoted  to  it,  the  two-hourly  observations  of  all  the 
ditl'ereni  elements  can  be  readily  seen  and  compared  with 
each  other ;  and  this  part  of  the  work  is  done  with  a 
scrupulous  care  and  accuracy  it  would  not  be  easy  to  sur- 
pass. On  the  same  diagrams  are  marked  the  days  on 
which  auroras  are  reported  to  have  been  obscr\ed  in  the 
I'nited  States,  as  published  in  the  Monthly  IVeaihtr 
Review  at  Washington. 

A  note  is  appended  to  each  month's  observations,  draw- 
ing attention  to  the  more  significant  of  the  magnetic 
perturbations  in  their  relations  to  the  changes  of  weather 
at  the  time,  and  in  particular  to  the  "  nortes,"  or  "  nor- 
thers," of  the  cooler  months  of  the  year.  Thus,  on  April 
3,  4,  and  5  a  "  norther  "  prevailed,  which  was  succeeded 
on  the  three  following  days  by  a  remarkable  magnetic 
perturbation,  which  was  accompanied  with  a  high  baro- 
meter and  a  strong  wind,  rising  in  the  afternoons  to  a  rate 
of  35  kilometres  per  hour,  with  daily  manifestations  of 
aurora  in  the  United  States,  but  was  unaccompanied 
throughout  with  any  electric  phenomena.  Again,  the 
magnetic  perturbation,  of  April  13  was  coincident  with  a 
characteristic  "  norther,"  much  thunder  and  lightning,  a 
very  heavy  rainfall,  and  a  disposition  and  state  of  the 
aqueous  vapour  which  give  rise  to  solar  and  lunar  halos, 
and  other  optical  effects  ;  but  during  the  time  no  auroras 
were  reported  from  the  United  States.  Father  Vines 
points  out  in  the  monthly  notes  various  other  relations 
between  the  magnetical  and  meteorological  phenomena 
which  suggest  that  this  line  of  inquiry  is  likely  to  lead  to 
valuable  additions  to  our  knowledge  of  weather  changes. 

The  mean  annual  pressure  at  sea-level  is  3o"o67  inches, 
the  maximum  being  30"  129  inches  in  January  and  the 
minimum  30  002  inches  in  September,  with  a  secondary 
maximum  of  30092  inches  in  July  and  minimum  of  30066 
inches  in  April.  As  reg.-irds  the  diurnal  oscillation  from 
the  morning  maximum  to  the  afternoon  minimum,  the 
greatest  occurs  in  the  winter  months,  when  it  amounts  to 
o'oSo  inch,  whereas  in  July  it  is  onlyo'Oji  inch.  These 
diurnal  and  scason.il  fluctuations  in  their  var\  ing  amounts 
have  no  small  significance  in  their  relations  to  the 
analogous  phenomena  in  the  United  States  and  over  the 
high  pressure  area  of  the  Atlantic.  The  mean  annual 
teniper.Uurc  is  77°7,  rising  to  the  maximum  82*''2  in  July, 
and  falling  to  the  minimum  73°o  in  December.  The 

'  ■•  Ol.strvadone*  .Magn^iioK  y  Melcor.^logicai  del  Real  Colegiode  BeUn 
d»  b  Coinpaftia  dc  Jctui  en  h  Habana.    AHo  de  i??!  "  (Habana,  1U4.) 
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ib'^olutely  hijjhest  temper. m;rc,  9S  K,  occurred  at  4  p.m. 
on  July  30  under  very  strikini,'  circumstances.  For  four 
days  previously  auroras  had  been  observed  in  the  United 
States ;  ilic  magnetic  and  electrical  conditions  Aowed 
marked  disturbances  at  Havana ;  atmospheric  pressure, 
which  had  been  low,  began  to  rise  on  the  3otli,  on  which 

da},  at  2  p.m.,  the  rel.itive  humidity  fell  t'l  45,  but  ro-^e 
lour  li')urs  after  tu  S4.  'riic  temperature,  ^^hlLh  at  4  |>.m. 
wab  <>V  .S,  tlicrcaficr  instantly  and  raj)ully  fell,  and  by 
6  p.m  had  fallen  to  78'  8.  1  he  lowest  leinpcraturc  for  the 
year,  55  '9,  occurred  at  6  a  m.  on  December  16,  ai  the 
terminaUon  of  a  "  norther,"  which  overspread  the  sicy 
with  cirri,  attended  with  solar  and  Itinar  halos ;  and  was 
immediately  followed  by  a  low  bnroinctcr,  remarkable 
h\:.,'romctnc  clian^;c5  and  irregularities  m  the  direction 
and  \eIocit>  of  the  ^^■i^d. 

J:l\cepting  a  greater  tendency  to  stv.ithirjg  during  the 
warmef  months,  the  wind  varies  little  in  tiircction  from 
month  to  month.  The  diurnal  variation  is  interesting. 
From  to  p.m.  to  8  a.m.  it  is  E.  by  S.  :  at  10  a.m.  E.  by 
N.  ;  from  10  a.m.  to  2  p.m.  N.N. i"..  ;  4  j) m.  N.E. ;  6]i  ni 
E.N.K.  ;  and  at  S  p.m.  E.,  thu-s  showm.;  in  a  marked 
manner  the  influence  of  the  sea  breeze  at  Havana.  The 
datl^  changes  in  the  wind's  velocity  are  \  er\  large.  The 
minimum  occurs  from  4  to  6  a.m.,  and  the  maximum 
frxmi  noon  to  4  p.m.,  the  maximum  velocity  being  four 
times  greater  than  the  minimum.  The  strongest  winds 
■  occur  in  .April,  and  the  weakest  in  \ove;nhcr  ;  the  winds 
in  .Aprd  blowing  with  doable  the  velocity  of  those  in 
November.  .As  regards  direction,  the  strongest  winds 
are  the  sea  winds  which  blow  from  N.N.E.  and  E.,  and 
the  weakest  the  land-winds  from  E.S.E.,  S.E.,  and  S.W., 
the  former  blowing  with  double  the  force  of  the  latter. 

The  annual  cun-e  of  thunderstorms  is  a  very  decided 
one.  t)f  the  eighty  recorded  during  if^75,  sixty-five 
occurred  during  the  five  months  from  M.ny  to  .September, 
and  only  three  during  the  four  months  fn^n  January  to 
March  and  Decemlxr.  The  annual  rainfall  was  43*39 
inches,  about  half  of  the  whole  amount  foiling  in  August 
and  September,  during  which  time  20^1  inches  fell 
Only  a  quarter  of  an  inch  fell  in  December,  and  half  .m 
inch  in  November.  The  total  eva|K)ration  for  the  year  was 
about 60  inches,  the  in.i  .inuim,  6  <>3  inches,  being  in  April, 
when  the  air  is  driest  and  the  winds  strongest,  and  the 
minimum  3  60  inches  in  September,  October,  and  No- 
vember, when  the  air  is  most  highly  saturated  and  the 
force  of  the  wind  least.  As  regards  tb  -  o(  t-iirrcncc  of 
rain  at  different  periods  of  the  day,  more  than  50  per  cent, 
of  thi.' V.  Ik  If  hom>  during  which  rain  is  noted  to  have 
fallen  were  between  noon  and  6  p.m.,  thu-closelv  asso- 
ciating the  rainfall  with  the  diurnal  perioil  of  tlic  thunder- 
storms. The  almost  total  absence  of  the  thunderstorm 
from  the  rains  of  the  winter  months,  as  compared  with 
the  summer  months,  when  !:;;htnin;.'.  or  some  other  electric 
plienonienon  occurs  almost  daily,  is  an  important  feature 
in  the  climate  of  1 1. tv ana  from  its  bearing  on  the  theory 
of  the  thundcr»tt>rm 


Tin:  wuALi:  Exiumriox  h\  Hamburg 

"I  KlNd  the  autumn  of  l.ist  year  an  exliilmion  of  con- 
sider.ible  iioM-lts  ,ind  interest  to  ,■■  .i-lo-i^: ,  \k:»s  held 
in  Hamburg,  embracing  complete  skeletons,  parts,  and 
crania*  of  whales,  products  of  the  same,  and  apparatus 
used  for  catching  these  greatest  organisms  of  tne  world 
from  the  earliest  times  to  the  present  day. 

The  suggestion  for  this  evhibition  came  from  the  writer 
of  these  lines,  who  oiicrcd  to  exhibit  three  ol  ilic  greatest 
fin-uhalc  skeletons  in  existence.  Dr.  II.  li»»Iau,  direc- 
tor ol  the  idoological  Gardens  in  1  lambur;;,  succeeded, 
in  -pitc  of  many  obstacles,  in  arranging  this  exhibition 
and  collecting  interckting  and  valuable  material,  to- 
^gpsSkds  which  Prot  Pagenstecher,  diiector  ol  tlie  Natu- 


ral History  Museum,  also  conlribuied  greatly  b>- am»{- 
ing  the  exhibits  ami  obtaining  seseral  rare  s|x<:2>ft' 
acquired  by  the  (icriiKin  LxiJcdition  of  1.^^2-83  tu  a.).: 
Georgia.    In  this  part  were  also  some  splendid  »i'c 
colour  drawings  from  this  island,  executed  by  Hen 
lafT,  which  were  greatly  admired. 

The  exhibition,  which  was  divided  into  four  pan*,  - 
one  for  the  whale  fauna,  one  for  the  huntiag  gwi, 'V 
fur  the  uhale  products,  and  one  histonc-ethnogys^i. 
took  place  partly  in  the  open,  partly  in  a  hall 

In  the  first  aectioii,  naturally,  the  Cetacca  .  urrc  r 
pnmunent,  these  monsters  being  moimted  in  tbe  Uanic* 
Of  true  Babcnidae,  the  Hamburg  Zoologicai  Muscoa  n 
hibited  a  cranium  of  Ili/crfu  tnysticettis,  L.,  a  wrr 
specimen.    Otherwise  the  H  ila'nopterid.r,  or  fin-nlu..- 
were  most  luiincrons,  tliore  licm.;  r"iir  .l  (Tcrcnt  .■ 
of  (his  family.   The  most  imposing  of  ihcm  all 
skeleton  of  the  "blue"  wbale(  AiArifo/Zmi  sii'baMv..^-.^ 
the  greatest  animal  on  earth,  h  measured  ;$  (ec^  - 
length,  and  was  mounted  in  (its  natural  positiw. 
s])e(  itncn  ^ccnicd  to  ha\  c  been  full  gro\\n.  as  nodiV>i- 
between  the  epipli\~,e  and  the  \ertcl)i.il  bodv  cocW  < 
discovered.    As  an  iml.x  id.ial  os!colo.;ical  ccnosili 
be  mentioned  that  the  ju^at  bone  consisted  of  two  lx<;a 
a  smaller  and  a  larger  piece,  which  are  closely  nnini) 
strong  ligaments. 

Not  far  from  this  specimen  stood  the  skdeloa 
common  fine- whale  i l'alirttiff>ti-r,t  rr.:/SiUlH$,  Comptf'' 
63  feet  lon;^',  which  «.is,  as  Prof.  Flower  describe? 'J.* 
adolescent  state."    The  gre.itcr  |-art  of  the  iho.'jri 
lumbal   vertebrae   showed   distinct    scparaliort  t>ci«f 
the  epiphyses  and  the   vertebral    l>ody.  wh:":*  •■ 
also  the  case  with  tbe  limbs.    Although  the  hn-- 
bctween  these  two  species  is  not  so  %*ery  great,  tt^ 
is  a  marked  dittcrence  between  their  structure.  <^ 
finc-whale   is   remarkable  for    its    lightncsi  awl  * 
gance  :  in  proportion  to  its  great  length,  some  ' 
the  skeleton  seem  indeed  quite  fragile,  whereas  ibc  • 
whale  shows  throughout  in  it«  structuie  a  loasii^'^ 
bespeaking  enormous  muscular  powers.  Tbediftio'-* 
became  even  more  striking  when  the  fin-whale  »•* 
p.ired  vx  itli  a  thud  species,  the  A/iytt/>/:  nt  /  ■  " 
Ihis  skeleton  was  54  feet  long,  and  therein >it  •  -V 
individual,  and  was  found  dead  at  sea  between  c'l' 
of  Norway  and  Russia.   From  the  complete  devdufnc 
of  the  ossifkatton  and  coalescence  of  eniphjFSO*' 
the  vertebral  bodies  ,md  respective  diapnyses  0'  * 
extremities  it  was  clearly  a  full-grown  .mimal  1' 
an  impression  of  hcas  iness,  on  account  '  f  l^'  ' 
thick  bones  and  tbe  great  length  of  the  fore  iiini^''-  • 
feet,  which  is  very  apparent.    To  this  individual  M  '- 
the  whale-bont  cofOplex,  part  of  which  was  shova 
the  same  a  cranium  of  this  species  of  whale  was  nki^ 

with  a  Complete  \\liaic-bonc  complex.  Tliiswssa" 
tine  speciuit  1:,  and  prepared  for  the  .Mtts«*S  • 

Natural  Scienco  .1!  Stuttgart,  where  it  now  is- 

Tbe  above-inenuoned  skeletons  and  crana  »»crt  1,^' 
pared  by  me  in  1883  at  the  whaling  csublisbinfB» ' 
V  ardo  lat.  704°  N.),  but  the  three  skeletons,  which 
1  m  i\  DC  permittea  to  say,  verj-  complete  snd  faHf* 
mens,  I  h.id  steamed  ami  lmi~.ticd  in  H.inib  ir^. 

In  the  open,  loo,  there  ua.->  nvunfod  .t  ikelt*"^ 
ltitLrn<<pl  r  1  irr,'r>!f:i,  Fabr.,   the   smallest  ot  i"  • 
whaler  ;  lint  this  specimen  left  much  to  be  dcs  rcu  r 
way  u{  loinpletcness  and  Bnish.    It  was,  li.)«e»"._-'' 
resting  by  its  bistor}-  and  am,  and  is  perba(»  ^f**^ 
Cetacca  In  any  museum.    For  200  years  it  W 
instated  in  the'toun  hall  at  Urcmen,  ivbcre  tlwrt  * 
inscription   on   the  w.ill  to  the  etitct  that  ihf  **'"'*' 
sir.mded  at  I'lrenKrhafen  on  May  9,  1669,  wlicn  < 
brought  to  Uremcn,  and  the  skeleton  accordr<i  tlit 
mentioned  honour.  _ 

As  representative  of  the  great  "tooth  '  whaiefc|*^ 
was  the  lotver  jaw  of  a  spentuiceti  whale  bekMfiil  * 
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indlviilda]  which,  in  1849*  was  taken  at  the  Canaiy 

Islands 

Dr.  Bolau  h;\d  drawTi  5ome  very  interesting  maps 

showing  the  lialjit.ii -if  the  GrLcnl  uvl  whalr,  thr  Ant.irctic 
whalp,  :lie  blue,  ami  ibt  apciuiuccu  whalci,  winch  were 
greail;.  aO  mired. 

One  of  the  most  valtiable  e.\hibics  was,  howr.  rr,  the 
cnuiiuRi  of  a  narwhtde  {S^onoHon  mon&ctros,  L.j  lUi  two 
tTJsks  It  wns-  brought  to  Hamburg  from  Greenland  in 
l68.;  Tilt tc  arc.  I  believe,  ;it  present  in  Euwpc  only  a 
dozen  sucli  crani.i',  anii>ni,'  whu  h  tlu'  oiir  c\hil..iu.-il  liero  is 
ceriauilv  the  <ildi'?t.  The  most  rcn»atk.ablc  fcalutc  .ibout 
this  ( T.inmni  is,  however,  if  the  inscription  attached  can 
be  relied  00,  that  it  is  that  of  a  jimaU.  The  tusk 
is,  as  is  eenerslly  known,  never  developed  in  the  females. 
The  dc*;cripiinn  is  accompanied  by  a  drawing  of  the 
whale  and  a  )  onnt<  luic,  suicd  lo  be  the  offspring  of  ihe 
foniKr.  It  is,  m-\  '  r  .ht  less,  hardiy  possible  to  accept  this 
statement,  at  variance  with  all  experience. 

In  addition  to  tusks  of  narwhals,  skeletons  and  stuffed 
specimen*  of  other  ktnds  of  tontb-wbales  were  exhibited, 
as,  for  instance,  of  Orca  t:ladiator^  Det^ims  tblpMs^ 
r'u'i  '  Ha  c<'»sitiunt\,  /'  /.//  «#<>,  and  a  cranium  of  bottle- 
n>i>f'  H)pinwdoit  ir.titrov.s,  Oi-ay.  which,  according  to 
tliclitcst  researches,  1-  ('iily  the  i;i  ilc  of  H.  (I:i<a',<n. 

Of  the  fiutus  evhibited  i  may  tacniutn  those  of  fialte- 
noptera  rostrata,  Kabr.,  Hkinodelphis  Icvi  oplci'rua,  Rasch., 
and  one  o(  Mega^era  bco^^  Fabr.,  only  12  incites  long, 
exhibited  by  the  writer. 

Besides  the  exhibits  belo'i  .,'iiu»  to  the  order  of  Cetace.x, 
there  were  some  fine  spccuucus  of  >in  nut,  as  Mamitus 
and  HtUuore,  .skeletons  as  well  as  stutud  annnaU,  ( \rii- 
bited  by  the  University  of  Kiel  There  were,  further,  a 
fine  couection  of  seals,  of  which  1  shall,  however,  only 
mention  Otaria  Goihff>  oy^  from  the  coast  of  Peru.  As 
some  of  the  greatest  curiosities,  shmiTd  be  added,  a  perfect 
stuffed  s[)<-i  linen  of  the  sea  tK  ijh.iir,  ii  feet  loas,  and 
two  sca-leupards  from  South  Limrgui. 

The  exhibition  was  visited  by  a  considerable  number  of 
zoologists,  and  may,  in  every  respect,  be  said  to  have 
been  a  success.  (i.  A.  GtTLDBERC 

The  Z00i0mic.1I  Museum,  Christiania 

CHESTER  NEW  MUSEUM 

THE  foundation-stone  of  this  museum  w  1  s  laid  on 
February  5  by  the  Duke  of  Westinm  ter,  K.G. 
We  have  previously  reft t  ifd  t  *  the  work  done  by  the 
Chester  Natural  Science  Society,  and  the  ArchaeoltqEical 
Society,  whose  joint  museum  is  now  to  be  placed  In  a 
permnent  building,  uniting  undi  1  one  loftf  accommo  1  a- 
tion  tor  it,  an  art  gallery,  and  c^cry  piuvision  for  Science 
and  Art  Department  classes.  The  remains  of  ancient 
Chester,  which  came  to  light  from  time,  found  their  way 
to  the  British  Museum  up  to  the  year  1849,  when  the 
Rev.  W.  H.  Massie,  the  Rector  of  St.  Mar/s-on-the-Hill, 
called  a  meeting  to  consider  the  formation  of  a  museum, 
and  a  society  wa-  I'lnned  for  "the  illustration  and  pre- 
servation of  the  remains  of  antiquity  and  other  objects  of 
interest  in  the  city  and  in  the  county."  The  Society's  "col- 
lection ''  was  first  housed  in  a  cupboard  at  the  Commercial 
Buildings ;  thence  it  was  removed,  first,  to  the  Episcopal 
r'atrirc  in  .\t)br  v  Square,  afterwards  fn  n  liouse  in  Lower 
Hrul^r  Knatl,  ji^iii  the  .Museum  of  Uie  Natural  Science 
.SiK  n  t\ ,  u  ho^c  cullci  tiiMi-  ire  of  considerable  extent  and 
essenti.dly  local  in  character,  thanks  to  the  marked  love 
of  nature  and  leal  for  .stientillc  research  infused  into 
many  of  the  Cheater  citizens  by  the  founder  of  the  Society, 
the  late  Canon  Kingslcy,  and  the  admirable  niles  for 
directing  local  invf.-.tii;.T;irin  by  which  the  Society  is 
governed.  Under  the  presidency  of  Pnif  McKenny 
Hn^hei,  the  .'ii:i'.itL\  rcrriiiin^  a-^  s  i;^,n on*;  as  ,  as  is  ihr 
Archaological  Society  under  that  of  Ucaii  ilowsmi,  who, 
since  thcfjdliog  health  of  M^Jhomas  Hughes  K  .S.A., 


to  whom  great  credit  is  due,  has  taken  an  active  interest 
in  the  Society,  and  in  1882  became  the  chairman  of  a 
joint  committee  to  secure  a  building  to  answer  all  the 
requirements  of  science  and  art  in  Chester.  This  Com- 
mittee selected  a  site  in  the  Grosvenor  Road,  the  greater 
part  of  which  was  at  once  placed  at  their  disposal  by  the 
Duke  of  Westminster,  who,  moreover,  beaded  the  sub- 
scription list  with  the  munificent  sum  of  4000/.,  to  which 
the  Committee  ha\  e  since  received  promises  of  Sum* 
amounting  to  a  further  3500/. 

The  .ircliitcct  is  Mr.  riio->.  ^T.  Inrkwiiod,  of  Chester: 
the  tender  fur  the  erection  of  ilic  work  accepted  by  the 
Committee  is  for  8150/.  The  elevation  of  the  building, 
with  its  octagonal  turret,  with  lantern  surmoimted  by 
a  quaint  ogee  roof,  surmonntin;  a  steep-pitched  root, 
suggests  the  municipal  architecture  of  Holland.  The 
joint  library  and  reading  room  is  21  feet  by  ly  ;  the  natura 
history  museum  is  36  feet  by  25  ;  tin  lecture  theattr  \\\ 
feet  by  30 ;  the  art  and  arch.-T?ological  galler)-  is  60  feet 
by  23  ;  on  the  first  floor  are  science  claK  rooms  ;  on  the 
second  those  for  art.  Space  is  reserved  for  future 
extennons  in  all  departments. 

Prof.  McKenny  Hughes  stated  the  object  of  the  Museum 
to  be  three-fold,  being  "  intended  for  teaching,  for  study, 
ami  f<ir  exhibition.  We  have  long  carried  on  teaching  in 
this  old  city  in  connection  with  the  societies  which  have 
for  their  object  the  study  of  n.atural  science,  but  that  is  to 
be  extended.  We  have  already  extended  it  by  putting 
ourselves  in  connection  with  ine  teaching  powers  of 


South  Kensington,  and 


ill  bring  thi>  mto  '^hipe 


and  c  class-rooms  and  teachers  definitely  ajipoinieil  to 
catry  nn  the  work  which  has  been  so  nobly  taken  up  by 
your  citizens.  The  Duke  ha";  mentioned  already  that  he 
felt  that  a  great  deal  of  the  \vorU  I1  id  been  done  by  the 
enterprise  of  the  citisens.  Well,  that  is  the  work  which 
we  intend  to  carry  on  in  the  teaching  departments  of  this 
institution  ;  but  it  is  also  inlemlcil  for  study.  The  world 
is  going  on  fast  in  the  direction  of  knowledge.  F-very  one 
is  trying  to  acquire  knowledge  which  shall  be  turned  to 
money,  or  which  shall  be  pursued  for  its  own  sake,  or 
which  will  add  to  the  comfort  of  the  community.  In  all 
these  directions  we  hope  to  assist.  Men  may  come  in 
here  and  study  in  the  library,  or  in  the  laboratories,  or  in 
the  museum  ' 

At  the  subscipicnt  dinner  the  chairman,  Ihe  Dean  of 
Chester,  stated  that  Canon  Kingsley  gave  impulse  to  the 
study  of  natural  history  in  this  place,  which  has  by  no 
means  lost  it>  momentum.  What  the  Duke  of  West- 
minster has  said  concerning  the  deep  interest  taken  to- 
day in  scientific  subjects  is  most  strictly  in  hannony  with 
ilic  facts  of  llic  case.  There  i<  livre,  tki  ;>l\ -rooted  in  the 
Hiinds  of  many,  a  determined  love  for  science  of  this 
kind,  which  is  the  best  possible  angury  for  benefits  to 
restilt  from  our  museum. 

Sir  Philip  Cunliffe  Owen,  K.C.M.G.,  C.B.,  responding 
for  art,  saitl,  "  this  is  a  museum  after  my  own  heart,  for  I 
think  it  corresponds  entirely  with  what  was  in  the  mipd 
of  tlic  Prun  e  (  on  oi  t  u  hen  e  i  ihlished  the  Science 
and  .Art  Departtneiu  and  the  .'south  Kensington  Museum. 
It  was  a  part  and  parcel  of  his  scheme  that  the  teaching 
and  the  examples  should  be  under  one  roof,  and  it  has 
been  found  that  the  example  of  the  Science  and  Art 
Department,  combii  1  d  h  it  is  v  "h  on 
museums  in  tlic  world,  and  <  i<iri';ii:n  u  1 
in  the  near  future  with  one  of  tine^t  >■(  leiif  e  mn^enin^ 
that  may  be  created,  has  done  more  gootl,  not  only  in  this 
country,  but  throughout  the  world,  than  anything  else 
which  had  been  thou.i;ht  of  before.  When  we  think  of 
the  mosemns  of  the  past,  we  know  that  they  could  not 
speak  for  themselves;  they  wrrr  c\,iin|i?cs,  Imt  however 
interesting  and  however  ancient  they  might  have  been, 
the  ,  Iiad  no  peaking  powers,  because  they  were  not  in 
<  umbmation  w  ith  a  teaching  organisation." 

Chas.  E.  De  Rancb 


^  tlie  finest  art 
V ill  he,  I  hope, 
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THE  CLASSIFtCATlON  OF  THE.  VARIETIES 

OF  THE  HUMAN  SPECIES} 

THE  most  ordioaiy  observation  is  sufitdcnt  to  demon- 
strate the  fact  that  certai  n  grou  ps  of  men  su^  strongi  v 

marked  from  mi!ici>  tn  definite  rh.ir.ictcrs  common  to  all 
il\eni!xTb  ul  llic  group,  and  Iranainiued  roi;iilarl)-  Ui  their 
descendants  by  the  laws  of  inheritance.  The  Cliiiuiinan 
and  the  Negro,  the  native  of  Patagonia  and  the  Andaman 
Islander,  are  as  distinct  from  each  other  structurally  as  arc 
many  of  the  so-called  species  of  any  natural  ^up  of  ani- 
mals. Indeed  it  maybe  said  with  truth  that  their  differences 
are  greater  than  those  which  m.iik  tlie  ;^r()uj).s  ( .died  t,'cner.i 
by  many  naturalists  of  the  preseiu  da>.  Nevertbeiebs, 
the  dit^'iculty  of  parcelling  out  all  the  individuals  com- 
posing  the  human  species  into  certain  definite  groups, 
and  of  saying  each  man  that  he  belongs  to  one  or  other 
of  such  group!)  is  insuperable.  No  such  classification  has 
ever,  or  indeed,  can  ever,  be  obtained.  There  is  not  one 
of  the  most  characteri^nt,  inos:  cxtrenn  I'  lnns,  i;ke  those 
1  have  just  named,  from  which  transition:}  cannot  be 
traced  by  almost  imperceptible  gradations  to  any  of  the 
•other  equallv  rhiracteristic,  equally  extreme,  forms.  In- 
deed, a  large  pi  ojM>rtion  of  mankind  is  made  up,  not  of 
extreme  tyijj  .il.  btit  'if  niore  nr  ir^s  -.^rneraliscd  or 
interiuciii.ite.  Inriiib.  tlir  rekiUNe  runn!j(.i  -  ol  which  .irc 
ContinualU  mrn.-.i'^inv,  ;i>  the  loii;_;  e\i^;::i.;  isolation  of 
nations  and  races  breaks  down  under  the  ever-extending 
intercomntunication  characteristic  of  the  period  in  whi^ 
we  dwelL 

The  difficohies  of  fniming  a  natural  dassificatton  of 

man,  or  one  which  really  represent-  the  relationship  of  the 
vaiiLHis  minor  'jroup'-  to  e  icli  mhei  .  .tic  well  exemplified 
by  a-^tvuK  i>l  iln  naiiieri)ns  atteni[)ls  which  have  been  macic 
from  the  time  ot  Lmna  is  and  Hlumenbacb  onwards. 
Even  in  the  m>t  -^te;)  ot'  e.-tablishing  certain  primary 
groups  of  equivalent  rank  there  has  beat  no  accoid.  Tlie 
number  of  such  groups  has  been  most  varioiisly  estimated 
by  different  writers  from  tun  up  to  sixty,  or  more,  although 
it  i»  tiupoitant  to  note  that  there  has  ahvay^  been  a 
tendency  to  revet;  to  the  four  primitive  types  sketched 
out  by  Linna-us,  the  European,  Asiatic,  African,  and 
American,  expanded  into  five  by  lilwmcnbach  by  the 
addition  of  the  Malay,  and  reduced  by  Cuvicr  to  three  by 
the  suppression  of  the  two  last.    After  a  perfectly  inde- 

rndcnt  study  of  the  siiliject.  cMiendin.:,'  over  many  years, 
cannot  resist  the  conclusion,  so  often  arrived  at  by 
■various  aatbropol<^sts,  and  so  often  abandoned  for  some 
more  eompl^  system,  that  the  primitive  man,  whatever 
he  may  have  been,  has  in  the  course  of  ages  divaricated 
into  three  extreme  types,  represented  by  the  Caucasian  of 
Europe,  the  Monjcolian  of  .Asia,  .ind  the  Ethiopian  of 
.\frii  .i,  and  that  all  existing  mdi  .  l  Ui  il-  of  the  species  can 
be  ranged  around  tliese  types,  or  somewhere  or  other 
between  them.  Large  numbers  are  doubtless  the  descend- 
ants of  direct  crosses  In  varying  proportions  between  well- 
established  extreme  forms ;  for,  notwithstanding  opposite 
v  ieu  -  formerly  held  hv  «,>ine  amh  ^rsnr.  this  Mihjert,  there 
IS  now  abundant  cvidciicc  uf  the  .v i10lc3.dc  prudutlion  of 
new  races  in  this  way.    Others  may  be  the  descendants 
of  the  primitive  stock,  before  the  strongly  marked  existing 
distinctions  had  taken  place,  and  therefore  present,  though 
from  a  difTerent  cause  from  the  last,  equally  generalised 
characters.    In  these  cases  It  can  only  be  by  most  care- 
!u!l\   examining  and  liaL  ncin^  ,dl  rhararitri  hi>wr\<r 
minute,  and  finding  out  n\  what  duecuoa  ihc  prepoiidei 
a'KC  lies,  that  a  place  can  be  assigned  to  them     It  can- 
not be  too  often  insisted  on,  that  the  various  jjroups  of 
Mankind,  owing  to  their  probable  unity  of  orij,'in.  the 
threat  \  an  ability  of  individuals,  and  the  possibility  of  all 
degrees  »»f  intermixture  of  races  at  remote  or  recent 
penodb  of  the  history  of  the  species,  have  so  nmch  in 
roinmon  that  it  is  extremely  difficult  to  lijid  distinctive 

'  It.  n   the    I'rcMdrnt't   Anniv<rvirv  AilJreis   W  (kl  Asll 
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charar  rrs  c  pable  of  strict  definition,  h>  which  the, 
may  be  ditferentiaied.  It  is  more  the  prepoodnaa 
of  certain  characters  in  a  laige  mmiiwrof  monlKfssf  1 
group,  than  by  the  exclusive  «r  «vcn  couiaM  fBmum 
of  these  diaracter*  in  each  of  its  membets,  that  (te  fntf 
as  a  whole  must  he  characterised. 

Hearing  tliese  principles  in  mind,  we  may  cmleatxwfo 
formulate,  .lb  far  as  thcv  have  as  yet  l>cen  wi-rktdwt 
the  distinctive  features  of  the  typical  members  of  oca  ci 
the  three  great  divisions,  and  then  show  into  «lut  ^.-^ 
ordinate  each  of  them  seems  to  be  divided. 

To  begin  with  the  FIthiopian,  Negroid  or  Melantan.  1 
"  bl.iek  "  type.    It  l•^  characterised  by  a  dark,  often  ntf' 
black,  complexion  ;  black  hatr,  of  the  kind  called  "fnu^ 
or,  incorrectly,  "  woolly^"  i^.  each  hair  being  cloiehmte 
up  upon  itself,  a  condition  always  associated  with  a  m-'. 
or  less  flattened  or  elliptical  transverse  section ;  a  teakm 
or  scanty  development  of  beard  ;  an  almost  inwiij- 
dolichocephalic  skull ;  small  and  moderately  retm!:M 
malar  bones  (  incsoi)ir  face 'j  ;    a   .cr,    broad  ind 
nose,  platyrhine  m  the  skeleton  ;  moderate  or  iow  ortn 
prominent  ^es;  thick,  c\-enBd  Hp*!  prognathoui  ;«»■ 
large  teeth  (macrodonl) ;  a  narrow  pelvis  ywitx  »  ^ 
male  90  to  too'} :  a  long  fore  arm  fhumem-radialnideiAc' 
and  certain  other  jjioportions  of  the  bndy  and  li"' 
which  are  being  gradually  worked  out  and  red-ice^  '• 
numerical  expression  as  material  for  so  doin>:  afcurouli't'- 
The  most  characteristic  examples  of  the  secooJ,--' 
type,  the  Mongolian  or  XilrtibiOUSOr  '•>  cliow, "  haveartl- 
or  brownish  compiezioo;  coaiae,  straight  iuur,  withon  0^ 
tendency  to  curl,  and  nearly  round  in  secttoa,iinal«ia 
p.irts  of  the  surface  cvccpt  the  scalp,  scanty  anJ  li'? 
appearing  ;  a  skvdl  ot  variable  form,  mostly  rociocr/->- 
tluMigh  extremes  both  of  dolichocephaly  and  brach<  f 
phaly  are  found  in  certain  groups  of  this  ty  |)e) ;  a  bnua  i; 
flat   face,  with  prominent,  anteriorly-projecting  mu 
bones  (platyopic  £ace) ;  nosc  small,  mesorhiae  <x  * 
rhine  ;  orbits  high  and  round,  with  very  little  deve!«>f«^ 
of  glabella  or  suprai  ili.iry  ridges;    eyes  sunken,  w 
with  the  aperture  between  ihc  hds  narrow;  id  tb<  a* 
typical  members  of  the  group  with  a  \ertical  foW  01"  4 
over  the  inner  canthus,  and  with  the  outer  angle  sJi^- 
elevated ;  jaws  mesognathous ;  teeth  of  modcrtic 
(mesodont) ;  the  proportions  of  the  limbs  and  fons 
the  pelvis  have  yet  to  be  worked  out,  the  results  at 
obtained  showing  great  d:\  ersit)  among  fjL 
viduals  of  what  appear  lo  be  wcU-uiarkcd  rates 
group,  but  this  is  perhaps  due  to  the  insufficicst  a*** 
of  individuals  as  yet  examined  with  accuracy. 

The  last  type,  which,  for  want  of  a  better  naaaej* 
call  by  that  which  has  the  priority,  Caucasian,  or  "  w«  ' 
has  usually  a  light-complcxioned  skin  (although 
m  so  fir  .il).  ir ant  c.ises,  it  is  as  dark  as  in  the  Negi"** ■ 
hair  fair  or  black,  soft,  straight,  or  wavy,  in  itcuon^ 
mediate  between  the  flattened  and  cylindrical  fiv^' 
beard  fully  developed ;  ibrai  of  cranium  vanon*.  i^-*- 
mesocephalic  ;  maJar  bones  retieating  ;       narr^  ^-^ 
projecting'  in  the  middle  line  (pro-opic)  ;  o^^'^ '"^'v"]^ 
nose  narrow  and  piumincnt  fleptorhine) ;  ja** 
thous  ;  teeth  small  (microdonl)  •.  jielvis  broad 
index  of  male  80)  ;  forearm  short,  rckiively  to  huin«» 
(humern- radial  index  74)-  ., 

In  endeavouring  further  to  divide  up  into  fwnor 
the  numerous  and  varlously-modified  indivioBai^  •  '  ^ 
>diister  aiound  one  or  ulher  of  the-,c  great  types,* 
quite  necessary  tor  ni.mv  pr.n  tn  al  ur  dcscnpovepurp*^ 
the  distinctions  afford,  d  by  the  study  of  physical 
tcrs  arc  often  so  slight  that  il  becomes  necessary  ^ 
other  considerations  into  account,  among  which  g*^"*^ 
phical  distribution  and  language  hokl  an  importaa'  P^^, 
1.  The  Ethiopian  or  Negroid  races  may 


ipian  or  Negroid 

divided  as  follow  s : 
A.  African  or  typical  Negroes— inhabitant* 
•  OM<icM  11iaaiMiM« 
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central  portion  of  the  African  continei\t,  from  the  Atlantic 
on  the  west  to  the  Indian  Ocean  on  the  cast,  greatly 
mixed  all  along  their  northern  frontier  with  Hamitic  and 
Semitic  Melanochroi,  a  mixture  which,  taking  place  in 
various  proportions  and  under  varied  conditions,  has 
given  rise  to  many  of  the  numerous  races  and  tribes 
mhabiting  the  Soudan. 

A  branch  of  the  African  Negroes  are  the  ILiutu — distin- 
>;iii^hed  chiefly,  if  not  entirely,  by  the  structure  of  their 
language.  Thysically  indistinguishable  from  the  other 
negroes  where  they  come  in  contact  in  the  Equatorial 
regions  of  Africa,  the  Southern  Bantu,  or  KafHrs,  as  they 
.ire  generally  called,  show  a  marked  modification  of  type, 
being  lighter  in  colour,  having  a  larger  cranial  capacity, 
less  marked  prognathism,  and  smaller  teeth.  Some  of 
these  changes  may  possibly  be  due  to  crossing  into  the 
next  race. 

B.  The  Muiiciuui^  and  Bushmen  form  a  very  distinct 
iitodification  of  the  Negro  race.  They  formerly  inhabited  a 
much  larger  district  than  at  present ;  but,  encro-iched  upon 
by  the  Bantu  from  the  north  and  the  Dutch  and  English 
from  the  south,  they  arc  now  greatly  diminished,  and 
indeed  threatened  with  extinction.  The  Hottentots  espe- 
cially are  mufh  mixed  with  other  races,  and  under  the 
influence  of  a  civilisation  which  has  done  little  to  improve 
their  moral  condition,  they  have  lost  most  of  their  distinc- 
tive peculiarities.  When  pure-bred  they  are  of  moderate 
stature,  have  a  yellowish-brown  complexion,  with  very 
frizzly  hair,  which,  being  less  abundant  than  that  of  the 
ordinary  negro,  has  the  appearance  of  growing  in  separate 
tufts.  The  forehead  and  chin  are  narrow,  and  the  cheek- 
>>ones  wide,  giving  a  lozenge  shape  to  the  whole  face. 
The  nose  is  very  flat,  and  the  lips  prominent.  In  their 
.inatomical  peculiarities,  and  almost  everything  except 
size,  the  Bushmen  agree  with  the  Hottentots  ;  they  have, 
however,  some  special  characters,  for  while  they  are  the 
most  piatyrhine  of  races,  the  prognathism  so  character- 
istic of  the  negro  type  is  nearly  absent.  This,  however, 
may  be  the  retention  of  an  infantile  character  so  often 
found  m  races  of  diminutive  stature,  as  it  is  in  all  the 
smaller  species  of  a  natural  group  of  animals.  The 
cranium  of  a  Bushman,  taken  altogether,  is  one  of  the 
best  marked  of  any  race,  and  could  not  be  mistaken  for 
that  of  any  other.  Their  relation  to  the  Hottentots,  how- 
ever, appears  to  be  that  of  a  stunted  and  outcast  branch, 
living  the  lives  of  the  most  degraded  of  savages  among 
the  rocky  caves  and  mountains  of  the  land  of  which  the 

omparatively  civilised  and  pastoral  Hottentots  inhabited 
liie  plains. 

Perhaps  the  Negrillos  of  Hamy,  certain  diminutive 
round-headed  people  of  Central  and  Western  Equatorial 
.\frica,  may  represent  a  distinct  branch  of  the  Negro  race, 
but  their  numbers  arc  few,  and  they  are  very  much  mixed 
with  the  true  Negroes  in  the  districts  in  which  they  are 
found.  They  form  the  only  exceptions  to  the  general 
dolichoccphaly  of  the  African  branch  of  the  Negro  race. 

C.  Oceanic  Negrots  or  .J/^/awt-i/V/z/j.  -  These  include 
tlie  Papuans  of  New  Guinea  and  the  majority  of  the 
inhabitants  of  the  islands  of  the  Western  Pacific,  and  form 
also  a  substratum  of  the  population,  greatly  mixed  with 
<»thcr  races,  of  regions  extenuing  far  beyond  the  present 
centre  of  their  area  of  distribution. 

They  are  represented,  in  what  may  be  called  a  hyper- 
typical  form,  by  the  extremely  dolichocephalic  Kai  Colos, 
or  mountaineers  of  the  interior  of  the  Fiji  Islands,  although 
the  coast  population  of  the  same  group  have  lost  their 
distinctive  characters  by  crossing.  In  many  parts  of  New 
Guinea  and  the  great  chain  of  islands  extending  eastwards 
.ind  southwards  ending  with  New  Caledonia,  they  aie 
found  in  a  more  or  less  pure  condition,  especially  in  the 
interior  and  more  inaccessible  [loriions  of  the  islands, 
almost  each  of  which  shows  special  modifications  of  the 
t)-pc  recognisable  in  details  of  structure.  Taken  altogethei 
their  chief  physical  distinction  from  the  African  Negroes 


lies  in  the  fact  that  the  glabella  and  supra-orbital  ridges  are 
generally  well  developed  in  the  males,  whereas  in  Africans 
this  region  is  usually  smooth  and  flat.  The  nose,  also, 
especially  in  thenortiicrn  part  of  their  geographical  range, 
New  Guinea,  and  the  neighbouring  islands,  is  narrower 
(often  mosorhine)  and  prominent.  The  cranium  is  gene- 
rally higher  and  narrower.  It  is,  however,  possible  to 
find  African  and  Melanesian  skulls  quite  alike  in  essential 
characters 

The  now  extinct  inhabitants  of  Tasmania  are  probably 
pure,  but  aberrant,  members  of  the  Melanesian  group,  which 
have  undergone  a  modification  from  the  original  type,  not  by 
mixture  with  other  races,  but  in  consequence  of  long 
isolation,  during  which  special  characters  have  gradually 
developed.  Lying  completely  out  of  the  tr.ick  of  all 
civilisation  and  commerce,  even  of  the  most  primitive 
kind,  they  were  little  liable  to  be  subject  to  the  influence 
of  any  other  race,  and  there  is  in  fact  nothing  among  their 
characters  which  could  be  accounted  for  in  this  way,  as 
they  are  intensely,  even  exaggeratedlv,  Negroid  in  the  form 
of  nose,  projection  of  mouth,  and  size  of  teeth,  typi- 
cally so  in  character  of  hair,  and  aberrant  chiefly  in  wi<  1th 
of  skull  in  the  parietal  region.  .\  cross  with  any  of  the 
Polynesian  or  Malay  races  sufticiently  strong  to  produce 
this,  would,  in  all  probability,  have  also  left  some  traces  on 
other  parts  of  their  organisation. 

On  the  other  hand,  in  many  parts  of  the  Melanesian 
region  there  are  distinct  evidences  of  large  admixture 
with  Negrito,  Malay,  and  Polynesi.in  elements  in  varying 
proportions,  producing  numerous  physical  modifications. 
In  many  of  the  inhabitants  of  the  great  island  of  New 
Guinea  itself  and  of  those  lying  around  it  this  mixture  can 
be  traced.  In  the  people  of  Micronesia  in  the  north,  and 
New  Zealand  in  the  south,  though  the  Melanesian  element 
is  present,  it  is  completely  overlaid  by  the  Polynesian,  but 
there  are  probably  few,  if  ar.y,  of  the  islands  of  the 
Pacific  in  which  it  does  not  form  some  factor  in  the 
composite  character  of  the  natives. 

The  inhabitants  of  the  continent  of  Australia  have  long 
been  a  puzzle  to  ethnologists.  Of  Negroid  complexion, 
features,  and  skeletal  characters,  yet  without  the  tharai  - 
teristic  frizzly  hair,  their  position  has  been  one  of  great 
difliculty  to  determine.  They  have,  in  fact,  been  a  stum- 
bling-block in  the  way  of  every  system  proposed.  The 
solution,  supported  by  many  considerations  ton  lengthy 
to  enter  into  here,  appears  to  lie  in  the  supposition  that 
they  are  not  a  distinct  race  at  all,  that  is,  not  a  homo- 
geneous group  formed  by  the  gradual  modification  of  one 
of  the  primitive  stocks,  but  rather  a  cross  between  two 
already-formed  branches  of  these  stocks.    According  to 

originally  peopled  with  frizzly- 
as  those  whicn  still  do,  or  did 
invasion,  dwell  in  the  smaller 
the  north,  east,  and  southern 
that  a  strong  infusion  of 
low  form  of  Caucasian 
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I  know  nothing  to  exclude  the  possibility  of  the  Aus- 
tralians being  mainly  the  direct  descendants  of  a  very 
primitive  human  lyf)e,  from  which  the  frizzly-haired 
Negroes  may  be  an  offset.  This  character  of  hair  must 
be  a  specialisation,  for  it  seems  very  unlikely  that  it 
was  the  attribute  of  the  common  ancestors  of  the  human 
race. 

D.  The  fourth  branch  of  the  Negroid  race  consists  of 
the  diminutive  round-headed  people  called  Negritos,  still 
found  in  a  pure  or  unmixed  state  in  the  Andaman  Islands, 
and  forming  a  substratum  of  the  population,  though  now 
greatly  mixed  with  invading  races,  especially  Malays,  in 
the  Philippines,  and  many  of  the  islands  of  the  Indo- 
Malayan  Archipelago,  and  perhaps  of  some  parts  of  the 
southern  portion  of  the  mainland  of  Asia.  They  also 
probably  contribute  to  the  varied  population  of  the  great 
island  of  Papua  or  New  (juinca,  where  they  appear  to 
merge  into  the  taller,  longer-headed  and  longer-nosed 
Melanesians  proper.  They  show,  in  a  very  marked 
manner,  some  of  the  most  striking  anatomical  peculiari- 
ties of  the  Negro  race,  the  frizzly  hair,  the  proportions 
of  the  litnbs,  especially  the  humcro-radial  index,  and  the 
form  of  the  pelvis ;  but  they  differ  in  many  cranial  and 
facial  characters,  both  from  the  African  Negroes  on  the 
one  hand,  and  the  typical  Oceanic  Ncgros,  or  Melanesians, 
on  the  other,  and  form  a  very  distinct  and  well  charac- 
terised group. 

II. — The  principal  groups  that  can  be  arranged  around 
the  Mongolian  type  arc  - 

A.  The  Eskimo,  who  appear  to  be  a  branch  of  tlie 
typical  North  Asiatic  Mongols,  who  in  their  wanderings 
northwards  and  eastwards  across  the  American  continent, 
isolated  almost  as  perfectly  as  an  island  population  would 
be,  hemmed  in  on  one  side  by  the  eternal  Polar  ice  and 
on  the  other  by  hostile  tribes  of  American  Indians,  with 
which  they  rarely,  if  ever,  mingled,  have  gradually  de- 
veloped characters  most  of  which  are  strongly  expressed 
modifications  of  those  seen  in  their  allies  who  still  remain 
on  the  western  side  of  Hehring's  Straits.  Kvery  special 
characteristic  which  distinguishes  a  Japanese  from  the 
average  of  mankind  is  seen  in  the  Eskimo  in  an  ex- 
aggerated degree,  so  that  there  can  be  no  doubt  about 
their  being  derived  from  the  same  stock.  It  has  also 
been  shown  that  these  special  characteristics  gradually 
increase  from  west  to  east,  and  are  seen  in  their  greatest 
perfection  in  the  inhabitants  of  Greenland  ;  at  all  events,  in 
those  where  no  crossing  with  the  Danes  has  taken  place. 
Such  scanty  remains  as  have  yet  been  discovered  of  the 
early  inhabitants  of  Europe  present  no  structural  affinities 
to  the  Eskimo,  although  it  is  not  unlikely  that  similar 
external  conditions  may  have  led  them  to  adopt  similar 
modes  of  life.  In  fact,  the  Eskimo  are  such  an  intensely 
specialized  race,  jicrhaps  the  most  specialized  of  any  in 
existence,  that  it  is  probable  that  they  are  of  compara- 
tively late  origin,  and  were  not  as  a  race  contemjioranes 
with  the  men  whose  rude  tlint  tools  found  in  our  drifts 
excite  so  much  interest  and  speculation  as  to  the  makers, 
who  have  lieen  sometimes,  though  with  little  evidence  to 
justify  such  an  .issumption,  reputed  to  be  the  ances- 
tors of  the  present  inhabitants  of  the  northernmost  parts 
of  America. 

B.  The  typical  Mongolian  races  constitute  the  present 
population  of  .Northern  and  Central  A-ia.  They  are  not 
very  distinctly,  but  still  conveniently  for  descriptive  pur- 
poses, divided  into  two  groups,  the  Northern  and  the 
Southcriu 

a.  The  former,  or  Mongolo-Altaic  group,  arc  united 
by  the  aftinitics  of  their  language.  These  people,  from 
the  cradle  of  their  race  in  the  great  central  plateau  of 
Asia,  have  at  various  times  poured  out  their  hordes  upon 
the  lands  lying  tt)  the  west,  and  have  penetrated  almost 
to  the  heart  of  Kurope.  1  he  Finns,  the  Magyars,  and  the 
Turks,  are  each  the  descendants  of  one  of  these  waves  of 
incursion,  but  they  have  for  so  many  generations  inter- 


mingled with  the  peoples  through  vvhom  tlicy  luvev>i>a. 
in  their  migrations,  or  have  found  in  the  counina  z 
which  they  have  ultimately  settled,  that  tbcir 
physical  characters  have  been  completely  modifVfd  trs 
the  Lapps,  that  diminutive  tribe  of  nomads  inhabit.j;at 
most  northern  parts  of  Europe,  supjx>sed  In  be  uf  Mc- 
golian  descent,  show  so  little  of  the  special  attnb-jui  • 
that  branch,  that  it  is  difficult  to  assign  them  »  part  • 
it  in  a  classification  based  upon  physical  charactm.  ~'j 
Japanese  are  said  by  their  language  to  be  allieJ  railir 
the  Northern  than  to  the  following  branch  of  the  .Moa|,v- 
stock. 

h.  The  Southern  Mongolian  group,  divided  froc  ji 
former  chielly  by  language  and  habits  of  life,  induce  :< 
greater  part  of  the  population  of  China,  Thibet,  Bcir-: 
and  Siam. 

C.  The  next  great  division  of   Mongoloid  pwfk 
the  Malay,  subtypical,  it  is  true,  but  to  which  an  » 
transition  can  be  traced  from  the  most  charaaers 
members  of  the  type. 

D.  The  brown'  Polynesians,  Malayo- Polynesians.  V» 
horis,  Sawaioris,  or  Kanakas, as  they  have  beenvimjr 
called,  seen  in  their  greatest  purity  in  the  Sanai 
Tongan,  and  Eastern  Polynesian  I slands,  arc  ml)  » * 
modified,  and  possess  less  of  the  charactcniU^  ii- 
goli.in  features ;  but  still  it  is  diflicult  to  ttr 
anywhere  else  in  the  system.     The  large  inhnw: 
the  Melanesian  element  throughout  the  Pacific,  x 
never  be   forgotten   in  accounting   for  the  tha  mt 
of  the  people  now  inhabiting  lite  islands,  an  6st 
in  many  respects  so  diametrically  opposite  to  ibe  ^* 
golian,  that  it  would  materiallv  alter  the  charier 
especially  of  the  hair  and  beard,  which  has  **e«  • 
many  authors  a  stumbling-block  to  the  .it^iluiM'  • 
the  Polynesian  with  the  Nlongol  stock.    The  mx:s% 
physically  a  fine  one,  and  in  some  prop*irtion*  prw..  «»' 
combination,  as  seen,  for  instance,  in  the  Maor.ooi 
Zealand,  which  in  all  definable  characters  apprw:-* 
quite  as  near,  or  nearer,  to  the  Caucasian  type,  iK*' ' 
either  of  the  stocks  from  which  it  may  be  prewinM'' 
derived.    This  resemblance  has  led  some  writer* 

a  real  extension  of  the  Caucasian  element  at  i»<m  -f^ 
early  period  with  the  Pacific  Islands,  and  10 
upon  their  inhabitants  as  the  product  of  a  mnV  • 
of  all  three  gre-it  types  of  men.  Though  this  i»» 
plausible  theory,  it  rests  on  little  actual  proof,  a*  il* ' ' 
bination  of  Mongolo-Malayan  and  Melane'.ian  <lu»i'>'- 
in  different  degrees  to  the  local  variations  refta«t: 
arise  in  communities  so  isolated  from  each  fibt*  - 
exposed  to  such  varied  conditions  as  the  inhuln'-i^**  ^ 
the  Pacific  Islands,  would  probably  account  for  i-  - 
modifications  observed  among  thent. 

E.  The  native  population  (before  the  cbanijes  w— 
by  the  Europe.m  conquest)  of  the  great  comi.'»C-  ' 
America,  excluding  the  Kskimo,  present,  con«tI<r.>{'-''- 
vast  extent  of  the  country  they  inhabit  and  iht 
differences  of  climate  and  other  surrounding  coi^'* 

a  remark.ible  similarity  of  essential  characlen,  •itli'^'  ^ 
diversity  of  detail. 

The  construction  of  the  numerous  American  mf^^  I 
of  which  as  many  as  twelve  hundred  have  bcW  f^*^ 
guislied,  is  said  to  point  to  unity  of  origin.  u**^ 
widely  different  in  many  respects,  they  are  all.  j"^ 
all,  constructed  on  the  same  general  gramraat't* F\ 
ciple— that  called  /f'/i-.f/wZ/iii/j— which  dirfers  fro"" 
of  the  lanjjuagcs  of  any  of  the  Old  World  nation*  ' 
mental  characteristics  of  all  the  American  , 
much  til. It  1-  !!•  <i-mi.n>ii  ;  .inil  the  very  dilict')' 
culture  to  v.hicli  they  had  attained  at  the  t>M» 
conquest,  as  that  of  the  Incas  and  Aitccs,  ""^Irf.^ 
ing  or  lislimg  trilxis  of  the  north  and  south. 
been  quoted  .is  evidence  of  >' 
greater  than  those  between  <1 
as  Gauls  and  Germans  on  the  one  band. 
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Romans  on  the  uthcr,  in  the  time  of  Julius  Ca^sir.  Yet 
all  these  vsxtc  Aryans,  and  in  treating  the  American^ 
as  one  race  it  is  oot^  intended  that  tbev  are  more 
dosdy  allied  than  the  different  Aryan  people  of  Europe 
and  Asia.  The  best  argument  that  can  be  used  for  the 
unity  of  the  American  race— using  the  word  in  a  broad 
^crise — is  the  jjrcat  diffuiilty  of  forming  any  natural 
divisions  founded  upon  pluysical  cliaractcrs.  The  im- 
portant character  of  tlie  hair  does  not  differ  throughout 
the  whole  continent.  It  is  always  straight  and  lank,  long 
and  abundant  on  the  scalp,  hut  sparse  dsewhere.  The 
colour  of  tlio  skin  is  practically  unifnnn,  notwi?hsf:inding 
the  enorinoiii  liiiicrcjiLts  of  climate  uiKier  w  liit  h  many 
nietDl'  Ta  nf  i!ic  >,'roup  exist.  In  the  fe.i'.urc:!  and  cranium 
certaHi  ^p«.ci<il  laodificatioas  prevail  in  diticrent  districts, 
but  the  same  forms  appear  at  widely-separated  parts  of 
the  continent.  1  have  exanuaed  sk  ills  from  Vancouver's 
Island,  from  Peru,  and  from  Patagonia,  \s  liich  were  almost 
undi.stinguishablc  from  one  anDiIici. 

Naturalists  who  have  admit tul  l)ut  (".mr  'j'rimary  types 
of  the  hainan  species,  ha\c  ahv.iys  \wvA  n  difticulty  with 
the  Aiuericans,  hesitating  between  placing  them  with  the 
Mongolian  or  so  called  "yellow"  races,  or  elevating  them 
to  the  rank  of  a  primuy  group.  Cuvier  does  not  seem 
to  have  been  able  to  settle  this  point  to  his  own  satisfac- 
tion, aiid  lca\e>  it  an  <i[)t:n  que^tinn.  Although  the  large 
majont)  of  Amciicin^  liavc  in  tlie  special  form  of  the 
uasaMiones,  leading  to  the  i  liaiacteiistic  high  bridge  of 
the  nose  of  the  living  face,  in  Uie  well-developed  super- 
ciliary ridge  ;i.;)d  rcircating  forehead,  characters  which 
distinguish  them  from  the  typical  Asiatic  Mongol,  in  so 
many  other  respects  they  resemble  them  so  much  that, 
ahliou;^'h  adnilitnrj  tlic  diftii.ulties  of  the  rase,  I  am 
iutlinetl  to  uilIuJc  ihcm  as  .tlnirrant  members  of  the 
Mongolian  type.  It  is,  however,  quite  open  to  any  one 
adopting  the  Negro,  Mongolian,  and  Caucasian  as  pri- 
mary di\-ision$,  dso  jdadng  the  Americans  apart  as  a 
fourth. 

Now  that  the  high  antiquity  of  man  m  A  iicr  ca.  per- 
haps as  high  as  that  he  has  in  Europe,  has  been  disc i>\  eictl, 
tlic  pawling  problem,  from  which  pan  of  the  nld  W  orld 
the  people  of  America  have  sprung,  has  lost  its  significance. 
It  is  quite  as  likely  that  the  people  of  Asia  may  have  been 
derived  from  America  as  the  reverse.  However  this  may 
be,  the  population  of  America  had  been,  before  the  time 
of  Columbus,  practically  isolated  from  the  rest  oi  tlic 
world,  except  at  the  extreme  nunli.  Such  visits  as  those 
of  ibc  early  Norsemen  to  the  coasts  of  Greenland. 
Labrador,  and  Nova  Scotia,  or  the  posnble  Mcideatftl 
itrandiAg  of  a  caaoe  containing  survivors  of  a  voyage 
across  th«  Pacific  or  the  Atlantic,  can  have  had  no  appre- 
ciable effect  iii'fjit  the  fliar.ii  tpfistirs  of  the  pcuple.  It  is 
difTicult,  thcrel  ire,  tn  louk  upun  ihc  ai;nmalmi>  .\nd  sjit-cial 
ctiara  te:-   of   the    American    people   as    the    clVert-i  of 

crossing,  as  was  suggested  in  the  case  of  the  Australians, 
a  consideration  which  pives  more  weight  to  the  view  of 
treating  them  as  a  distuct  pimary  division. 

in.  The  Caucasian,  or^te  division,  according  to  my 

view,  includes  the  two  ^roufis  r.illcd  h\  Prof.  Huxley 
-Xaiithochroi  and  .McLmociiroi,  which,  though  ditVenng  in 
colour  of  eyes  and  hair,  ai;rec  so  closely  in  all  other 
anatomical  characters,  as  far,  at  all  events,  as  has  at  pre- 
sent been  demonsttated,  tli.it  it  seems  preferable  to  con- 
sider them  as  modifications  of  one  great  type  than  as 
primary  divisions  of  the  species. 

W'iiatCN  ei  llicir  tiri>,'iii,  ihty  ,ire  now  intimately  blended, 
liiough  111  dilicrciU  ptupurliunit,  throughout  the  whole  of 
the  region  of  the  c.irth  iliey  inhabit  ;  and  it  is  to  the  lajiKl 
cxteiuion  of  batii  branches  of  this  race  that  the  great 
changes  now  ^i|gbig;ji^&^  edtttolofy  of  the  world  is 
ainlydue. 

A.  The  Xanthochroi,  or  bloadc  type,  with  fair  hair,  eye-;, 
Old  (o;m;i;.     n.  chiefly  inhabit  Northern  Europe— Scan- 

t,  much  mixed 


ch 


with  the  next  group,  they  extend  as  far  as  Northern 
Africa  and  Affghanistan.  Their  mixture  with  Mongoloid 
people  in  North  Europe  has  given  rise  to  the  Lapps 
and  Finns. 

Vt,  Melanochroi,  with  black  hair  and  eyes,  and  skin  of 
almost  all  shades  Irom  white  to  black.  They  comprise 
the  great  majority  of  the  inhabitants  of  Southern  I'urope 
Northern  .Africa,  and  South-west  Asia,  and  consist  mainly 
of  the  Aryan,  Semitic,  and  Hamitic  families.  The  Dra- 
vidians  of  India,  and  probably  the  Ainos  of  Japan,  the 
Maootze  of  China,  also  belong  to  this  race,  which  may 
have  contributed  somcthinj  to  the  mixed  cliararter  of 
some  tribes  of  Indo-China  and  the  i'olynestaxi  Islands, 
and,  as  l>eforc  said,  gixeii  at  least  the  characters  of  the 
hair  to  the  otherwise  Negroid  inhabitants  of  .Australia.  In 
Southern  India^  they  arc  probably  mixed  with  a  negrito 
element,  and  w  Africa,  where  their  habitat  becooMS 
conterminous  with  that  of  the  Nei^roes,  numerous  cross 

races  have  spruuLj  uj)  l^etuecn  *.!iem  all  ahni^,'  the  frontier 
line.  The  ancient  !•  .;>]Hians  \\eie  nearU  ]juie  Melan- 
ochroi,though  often  shi  (u  ni;^  ,n  thei r  featu res  1 1  aces  of  their 
frequent  intermaniage  with  their  Ethiopian  neighbours  to 
the  south.  The  Coots  and  fellahs  of  nodem  Egypt  are 
their  httle-chan^ed  oesccndant^ 

In  offerir^  this  scheme  of  dasaficatlon  of  the  human 
siiecics,  I  ha\'e  not  thoii^lit  it  necessary  to  compare  it  in 
detail  with  ihe  numerous  systems  suggested  by  previous 
anthropologists.  These  will  all  be  found  in  the  general 
treatises  on  the  subject.  As  I  have  remarked  bclforc,  in 
its  broad  outlines  it  scarcely  differs  from  that  proposed 
by  Cuvier  nearly  sixty  years  ago,  and  that  the  result  of 
the  enormous  increase  of  our  knowledge  during  that  time 
having  caused  such  little  change,  is  the  best  testimony  to 
its  being  a  truthful  representation  of  the  facts.  Still, 
however,  it  can  only  be  looked  upon  as  an  approximation. 
Whatever  care  be  bestowed  upon  the  arrangement  of 
already  acquired  details,  whatever  judgment  be  shown  in 
their  due  subordination  one  to  another,  the  acquisition  of 
new  knowledge  may  at  any  time  call  for  a  complete  or 
partial  re-arnwgemeat  of  our  system. 

W.  H.  Flower 

NOTES 

Wi:  li:\vi?  to  .announrc  the  death  of  Mr,  ne'.fTVry  NeviJI,  who 
died  at  L>.ivoi»  Platz  on  the  loth  inst.  lit  wa.s  for  many  years 
Assistant  Superintendent  in  the  Calcutta  Museum,  and  had 
charge  thereof  two  concbological  coUectioru,  which  were  entirely 
arranged  and  named  by  him.   He  did  some  good  work  there. 

iNaiecent  issue  we  gave  some  aceount  of  the  Liverpool  Cor^ 

poratiun  free  leetiircs,  wliich  were  'hen  in  the  cxpcrimcnt.il  it.tge. 
Since  then  the  lectures  have  been  couuaucd  tvciy  Miiucr,  aiid  wc 
should  like  to  call  the  attention  tO  them  of  tbo^e  of  our  readers 
who  are  interested  in  the  promotion  of  elementary  scientific 
knowledge  among  the  lower  cl.'j'iscs,  and  csiK-cially  those 
who  have,  cither  as  town-councillors  or  magistrates  in  their 
lespective  towns,  influence  in  their  own  localities.  We 
have  before  us  a  progranme  of  the  present  course,  copies  of 
which  can  be  obtained  fruni  Mr.  P.  Cowcll,  Liverpool  Free 
Public  Library.  The  lectures  arc  given  every  Monday,  Tues- 
day, Wednesday,  and  Thnsday  from  January  5  to  March  12 
inclusive,  in  the  Rotunda  I  cciurc  l!n!t  of  the  library,  which 
holds  more  than  1500  p.u;  le.  I  be  entire  cxpeiuc  of  them  is 
defrayed  by  the  Corporation,  and  a(lmim>n  is  perfectly  free.  A 
mcmtH  r  of  the  Corporation  invariably  OCGUpicsthc  chair  at  each 
l  a  UK.  Mr.  Lant  (".aqienler lectured  thereon  the  night  of  Feb- 
ni.i.'v  1^  u|)on  "Suiispots  and  tlicir  Connection  with  Weather 
Ciuuiges,"  to  an  audience  of  great  extent.  It  was  composed 
almoit  exclusively  of  "the  great  unwashed,"  who  bad  come  hi 
^tr.u);hi  from  their  wmV;,  (  r,  alas,  in  m  iii-j  ca^es  fium  their 
ialoncd  idleness ;  the  Liverpool  dock  porters  were  there  in 
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Tbe  wdicnop,  lhea|^  Iwcer  tlum  maal,  wu 

nnt  (Txceptiooally  so.    Nnt«:th^i finding  the  ^omcwh.it  Technical 
An4  abstnue  nature  of  the  suLjctl,  involving       explanation  of 
the  application  of  the  principles  of  spectnim  analjaU  to  folar  | 
ph)rsics  (in  wfakfa  the  oxyhydrogcn  lantern  illustrations  were,  | 
during  half  the  lecture,  a  great  assistance),  this  large  audience  | 
of  umliiitd  lak  uttrj.  men  and  youths,  listened  for  nearly  an 
bouT  and  a  half  with  tbe  doaest  attention,  itrongly  mentiag 
tbe  tbUtary  aMempt  at  intenaptioo,  ud  at  tlie  doie  of  the 
lecture  were  most  entVi  j'-iistic  in  their  approxid.    Why  cannot 
tbe  same  thing  be  done  in  other  large  towns,  and  most  we  wait 
for  Loodoo  ■■■icipal  reform  to  get  H  done  in  the  metfopolb  I 

In  III  jVatur,    of  Fcbtiary  14,  umler   the   title  of  "  Tlie 
Struggle  for  Existence,"  is  a  curious  account  of  an  attack  on  a  1 
dog  hjr  a  flock  of  cnms.   The  aoeout  of  tbe  aAajr  is  gncn  by  | 
M.  Maijin,  director  of  S*..  Albert  Glassworks,  Anecht,  NorJ. 
M.  Magin  statci>  that  in  January  last,  when  the  ground  waj> 
covered  with  snow,  his  dog  (a  Gtiffon)  was  in  a  field  adjoining 
the  workshop,  uhen  he  was  attacktti  liy  a  tlo^k  of  ciows.  AlN■^^^t 
a  hundred  were  in  the  field,  but  only  about  thirty  aciuAlly  joined. 
Dividing  themselves  into  two  parties,  one  attacked  the  poor  dog 
before,  and  another  behind.    Risiog  about  two  metres  above 
ponnd,  they  would  plunge  their  beakt  tnvariabl3rinto  a  bleeding 
wdunfl.     When  the  d  '^  was  rescued  by  the  workmen  lie  wa-  in 
a  dilapidated  state,  his  eye  torn  oat,  and  a  deep  wound  in  the 
neck.    The  cnnvt  mnaiaed  abent  tbe  ptaoe  for  mow  time 
•Aer  the  rescue  of  the  dog. 

Thk  Statistical  Society  proposes  to  celebrate  the  jnbUee  of  its 
feundatkwi  00  June  aa  an<l  23  next.    It  is  proposed  to  nnvite  to 

the  celebration  distingui>hcii  s:a;is'u  ians  from  foreign  countries, 
sevpml  of  whom,  it  is  hoped,  will  ''>c  ( lovcmmcnf  reprr^entatives. 

The  Mersey  tunnel  was  opentd  on  the  Jjth  inst.  ;  it  wa^* 
begun  in  the  end  of  1879.  It  may  be  stated  that  the  length  of 
the  projected  railway  i«  two  miles  and  a  half,  from  James  Street, 
Liverpool,  to  Gt«en  Lane,  Tranneie  ;  and  from  ahalk  to  shaft 

the  <!islance  in)nie<!i."ile]y  bene.ith  ti  e  River  Mcr-.i.y  is  alnml 
one  mile.  For  the  two  stations  in  James  Street,  Liverpool,  and 
Haadtton  Sqoare,  Biikenhead,  the  ncccwiy  cranatioBa  were 

toTi-ic  IiIll(^  ago  completed. 

Foa  the  ftnt  tine,  we  believe,  in  English  watfare,  balloons 
*i«  to  be  ntOiwd  in  the  Soodan  Campaign.    The  tnuuport 

Queen  sailed  on  Mond.iv  from  (he  Tli.imes  with  the  Balloon  and 
Telegraph  Corps  for  the  Suakiu  Elxpeditionary  Force.  Thtee 
bdloom  ave  taken  out  with  all  the  neecaaaijr  appliaaces  to  be 
used  for  takinf;  observations  of  the  enemy's  position?.  All  hnvc 
been  made  at  the  ScIkm  1  of  I^ngmeering.  Compressed  hydrogtn 
for  inflating  the  balloon*  is  carried  in  iron  cjUndma  tl  feet  long 
by  I  foot  diameter,  bat  these  are  only  for  a  marti  sopplj,  and, 
weighing  half  a  ton  each,  will  be  left  bebiikd  at  the  baite  of 
operation!,  where,  also,  a  gas  factory  and  pumping  st.iti^^n  will 
lie  |iat  up.  Materials  for  this  purpose  are  on  board  the  ship, 
{ndnding  a  tmall  gta^holder,  and  all  the  necescary  diemicalt  for 
m.-ikiii);  niorc  ^•'i^  'ite  prri\ndcd.  .\fmut  a  hundred  1ij:jhtcr  cylin- 
ilers,  easily  carried  by  men,  form  part  of  the  equipment.  Each 
of  Aeae,  whidi  are  9  feet  long,  contains  1 20  feet  of  hydrogen  in 
n  cnmpri*s,cd  state,  and,  as  they  are  emptied,  they  will  be  taken 
back  to  he  recharged  at  the  Suakin  station.  One  waggon,  con 
taining  one  ton  of  stores,  will  suffice  for  a  balloon  SNcent. 
Captive  ascents  only  will  be  made,  in  which  the  balloons  will  be 
tethered  by  rope  or  wire,  both  of  which  are  taken.  Communi- 
cation by  tell )ih' >rce  will  be  e  t.iblishcd  l*ctwcen  ihc  c\r  .ind  the 
ground,  and  the  chief  employment  of  tbe  balloons  will  be  to 
lake  obaeuMtioHa  of  the  cnemy'a  movements. 

A  MUTINU,  called  together  with  the  object  of  obtaining 
a  more  cstflBdcd  support  for  tbe  Farkes  Museum,  was 
at  tbe  ManaUm  House  on  Friday,  the  Lord  Mo>  r 


The  Leri  Msjo 

f>f  thr  r;;!:': 


(Mr.  Alderman  Nottage) 

opening  the  proceedings,  sa:^  'Vn  object 
Parkes  Museum  was  to  protuuic  Ujc  physical  wcjiitc  ^  \ 
ness  of,  he  might  say,  the  human  race.    Cap) .  Duqgiv 
read  a  statement  on  behalf  of  the  Jobttcommidee  of  acBiw  - 
council,  from  wfaldi  it  appeared  that  tbe  raasemn  ow  Smk' 
.1  meeting  presided  over  by  J<ir  WilIi.Tm  Jenner  injolr,  i!*. 
memory  of  tbe  late  Edmund  Alexander  Faritem  vb>  «i 
first  ftofeiaor  of  Hygiene  in  this  comitry.  TbcQwaimil 

meniVRTS  of  tbe  Royal  Family  hi  1  subscribed  to  the  kiju 
had  Uken  great  interest  in  the  lo&littttioo.    Out  of  i(  hki 
the  lolemaiional  McAod  and  Sanitary  Ethftitiaa,  m 
Health  Exhibition.   The  Museum  if  open  free  for  j  pir  ■ 
tlay  in  the  week.    The  lectures  have  been  given  for  tL; 
of  the  Working  Men**  Club  and  Institute  Union,  the  It  _ 
of  Builders'  Foremen  ttd  Clerks  of  Works,  and  tb  V 
jKilitan  Buildii^  Sodetiea.   Tbe  Mncom  baa  alio  hca  t  ■ 
at  the  disposal  of  teachers  of  hygiene,  and  clas^c*  h«Tt  1  • 
from  Unifersity  College,  Si.  Bartholomew's  Hai|a^  ' 
Hospiml,  the  Royal  Engbieei*.  and  tbe  Vomic  MmV  l'^ 
As>e*i;i.\tion.    The  reading  ro^iini,  with  it*  valuaKr  irr-.' 
sanitary  literature,  has  always  been  a  distinguish«)  iturr^ 
MoMon,  mid  has  recently  been  eobanoed  by  tbe 
1500  voJum?"^  contributed  by  the  Council  of  the  luStxt' 
Hetdth  Hxhit  itiun.    For  upwards  of  eighty  years  the  • 
has  been  maintame  l  by  vohuilniy  cantijbatioos.    T"  •' 
o|^  to  the  pttblic  it  has  btoamt  nccemary  that  at  bv!  ' 
shodd  be  raised  by  tbe  end  of  tbe  present  month.  IW  • 

of  Cambridge  moved  "That  the  st.itemeni  wliich  has 
afibrds  conclusive  evidence  that  the  Parkes  Muscaa  d 
is  meeth^  a  great  cdocatknal  want,  and  Is  wottty  af  iiiv 
support."    lliere  were  two  chief  con^idcTafinHS  whidt  p*** 
thcmM^lves  to  his  mind— the  first  was,  that  the  Society  m.- . 
out  of  the  difficulties  it  was  in  ;  and  ncit,  the  Ma«eua  m 
es'.ablishcd  on  a  sure  footing,  so  .\s  to  enable  it*  »<insuf 
lie  extended.    The  premises  at  present  occup;  t  by  tb?**" 
must  be  W-engagwl,  and  it  would  be  nece.-  ..  r>  1  - 
in  coming  years.    Mr.  £n«st  Hart  mid  he  ihougbt     '  ■ 
and  practical  City  of  London  could  not  be  preod  el  il» 
towards  thi-,  valuable  Instiuilion.     Nearly  all  the  ssf^-"" 
the  Museum  came  from  the  West -end,  and  were  Ui?: ' 
among  the  ptoCeasfamd  and  medicdcianei.  The  imp»u: 
the  Museum  might  be  gntherwl  from  an  outvide  is*""^ 
namely,  that  the  idea  had  been  imitated,  and  tie 
extended  in  the  Udtcd  States,  in  France,  in  Italy.  * 
He  thought  thqr  w«R  emitled  to  sapport,  not  oai;  tiw- 
great  mefdiantt  and  banken  of  tbe  City,  but  fiom  fteC*?^ 
tionanJ  the  City  Conipanie-..    Tiie  rurVe>  Mti'eiini»™ 

I  skeleton  sanitary  museum.    It  was  without  a  labpratorv. 

\  leclwei,  witboot  demonstraton.   In  other  eontnes  tz^  •  - 

si:bsidi^cd  their  Ilenlth  Mu^ram^  and  that  it  w»s  ^'^"^^ 
I  the  liighcsl  recognition  from  a  mcrtly  commercial  y^'* 
I  had  been  eoncloiively  shown  by  Sir  James  Pagrt"* 

to  the  pcninian,-  nntion-il  loss  from  preventiUe  dnr**- 

of  sobst  nption'-  .iinoLinting  to  1006/.  wa< 

The  death  i>  announced  of  Mr,  lloddei  M.  Wrf?' 
well-known  archtcoiogist,  «t  the  age  of  siatf-fmri*** 

PaoF.  John  Marshall  on  Saturday,  in  ih«^  •'•'^^  " 
Royal  College  of  Surgeons,  delivered  the  an"**' 
oration  Uforc  a  distinguished  me  lic.x)  audiox^ 
considered  the  mental  attitude  wluch  "  e     ■ .  .i^"  ' 
Suigciy  "  wonhl  ptobabty  asmmg 
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the  1octrin«  of  the  protoplasmic  origin  of  animal  and  vegetable 
life,  could  be  easily  imaginetl.  Not  only  «s  a  physiologist,  bat 
a  pathologist,  Hunter  was  a  great  vivisector,  and  it  might  be 
lakcn  for  granted  that  he  would  rank  himself  with  those  who 
now  claim  the  right  of  man,  for  beneficial  purposes,  or  even  in 
the  pursuit  of  knowledge,  to  attempt  to  discover  the  processes  of 
animal  life  by  tests  and  trials  on  living  animals.  While  averw 
to  unnecessary  repeate<l  experiments,  his  large  views  of  the  unity 
of  the  "  principle  of  life  "  and  of  the  community  of  organisation 
an<i  of  action  throughout  the  whole  animal  kingdom  would  lead 
him  to  disregard  the  objections  of  those  who  insist  on  the  use- 
lessncss  of  experiments  on  animals  so  far  as  concerns  their 
application  to  man.  Hunter  did  not  spare  his  own  bo<ly,  but 
subjected  himself  to  an  inoculation  experiment  of  a  very  grave 
character,  in  order  to  test  opinions  on  a  pathological  question, 
and  to  put  to  proof  the  efiicAcy  of  certain  v'ariations  in  treatment. 
Since  his  time  the  inquiry  as  to  the  functions  of  the  nerves  and 
the  ncrre  centres  had  made  great  strides,  almost  exclusively  by 
means  of  experiments.  Had  Hunter  livetl  now  he  would  have 
been  a  staunch  evolutiooist,  hi«  belief  being  that  "  from  the 
variations  produced  by  culture  it  would  appear  that  the  animal 
is  sti  susceptible  of  impression  as  to  vary  Nature's  actions,  and 
this  is  even  carried  into  propagation."  Hunter  expressed  the 
opinion  that  in  time  it  might  |>erhaps  happen  the  human  race 
should  be  exterminated  by  sixcific  poison  diseases ;  but  he  re- 
garded it  as  more  probable  that  many  jioisons  were  extirpated, 
and  that  new  ones  might  arise  in  their  stead  every  day. 

The  National  Fish  Culture  .Association  are  about  to  establish 
a  Museum  of  British  and  Foreign  Fishes,  and  a  large  number  of 
valuable  specimens  have  already  been  presented  for  preservation. 
'ITie  project  has  met  with  unmistakable  signs  of  approbation,  and 
is  litcely  to  receive  the  hearty  co-operation  of  the  ichthyological 
world.  The  latest  addition  to  the  collection  is  an  exceedingly 
fine  specimen  of  a  trout  weighing  2;  lbs. 

In  an  address  at  the  last  meeting  ol  the  .Society  of  Meteorology 
of  France,  M.  Hervc-Mangon  described  the  growth  of  meteoro. 
logical  science  in  that  country.  It  b  curious,  he  said,  that  in 
the  firit  part  of  this  century,  meteorology  had  fallen  into  strange 
discredit  with  the  most  distinguished  men  of  science,  one  of 
whom  called  it  "the  poor  science."  The  Hy<irometric  Society 
of  Lyons,  founded  in  1840,  was  the  only  one  in  France  occu- 
pying itself  with  atmospheric  j)henomena  ;  the  Mttforohgical 
AnHuat  was  not  founded  till  1849,  and  the  Society  of  Meteor, 
ology  till  1853.  In  1855  L<*erricr  created  the  system  of  tele- 
graphic warnings.  In  1878  the  .^society  succeeded  in  getting  the 
Government  to  reorganise  the  sjrstem  of  telegraph  weather 
refxirts,  and  to  create  a  central  meteorological  bureau,  while 
numenms  observatoriej  had  been  erected  all  over  the  country, 
and  Paris  was  now  in  connection  with  1500  stations.  In  1852 
France  participated  in  the  International  Congress  of  Meteorology 
at  Brussels,  but  for  twenty-six  years  after  that  they  took  part  in 
no  similar  reunion.  But,  owing  to  M.  Hervc-Mangon's  exer- 
tions, the  Congress  of  1878  was  invited  to  be  held  in  Paris,  and 
in  1879  France  look  formal  part  in  the  Congress  at  Rome. 

M.  IIansin-Blangsted,  of  Paris,  has  recently  published, 
under  the  title  of  "  Un  Progres,"  an  account  of  the  manner  in 
which  the  metric  system  of  weights  and  measures  Is  extending 
uropc.    Confining  him.sclf  to  Germany,  A ustro- Hungary, 
I  .N  orway  since  1870,  he  points  out  that  in  German  geography 
^^n  to  1869  all  the  measures  were  given  in  the  system  of  the 
i'ry.     In  1865  PtUrniitHHi  MitlfifiiuHgtH  expressed  geo- 
tjic-al  raeamre«  of  kti-J'i.  li-i  tit,  depth,  and  superficial  area 
'        "•    '  'v;-  "  In  1869  French  measures 

^1^1  ^^^^^Kl"^  y^tem  is  almost 

^^H^^  alwtn  added  where  a  writer 


does  not  use  it.  Prior  to  1870  the  metric  systeao  was  rarely 
cmploye<l  in  the  Geographis(h<  Jahrbuch,  in  1S76  it  had  made 
much  progress,  and  now  it  is  almost  the  only  one  in  use.  Dr. 
Daniel's  large  geography  in  four  volumes,  the  fifth  edition  of 
which  was  published  by  Dr.  Dclisch  in  1882,  is  used  everjrwhere 
throughout  Germany,  and  is  an  undoubted  authority.  Here  all 
the  gec^raphicnl  measures  are  given  according  to  the  metric 
system  ;  the  German  system  is  not  used  even  in  parenthesis.  In 
Austria  we  find  that  Dr.  Umlauft  uses  the  metric  system  exclu- 
sively in  his  '*  Rundschau  fur(;cographie  und  Statistik."  In  "  Das 
eiseme  Jahrhundert "  also  the  same  is  the  rule.  Dr.  Umlauft  has 
lately  published  a  work  devoted  wholly  to  the  geography  of  the 
Austrian  empire,  which  is  widely  spread  and  used  in  schools. 
He  employs  in  it  only  the  metrical  system.  In  Norway,  the 
geographical  works  of  the  former  Minister,  M.  Broch,  Ix'th  in 
Norw^ian  and  French,  have  had  much  effect  in  propagating 
the  knowledge  and  employment  of  the  metric  system,  for  he 
uses  the  latter  side  by  side  with  the  Norwegian  measures.  For 
the-  first  time  in  the  geography  of  V.  Geelmuydcn,  published  at 
Christiania  io  1882,  the  metric  system  is  exclusively  adopted, 
the  Norwegian  measures  being  placed  in  parentheses.  This 
work  forms  one  of  the  text-b:)oks  for  primary  and  advanceil 
instruction  in  the  schools. 

M.  NiKiTiNSKY  has  recently  made  a  series  of  experiments  for 
determining  whether  the  amount  of  ash  given  by  burnt  tea-leaves 
really  increases  with  the  decrease  of  the  quality  of  tea,  as  was 
asserted  a  few  years  ago.  Taking  different  kinds  of  tea,  the 
price  of  which  was  respectively  72,  64,  34,  1 2 '8,  and  12 '1 2 
Chinese  lans,  he  found  that  they  gave  respectively  the  following 
percent.ige  of  ash  :  516,  S'2i,  S'66,  S"9i,  and  6*32.  The  dif- 
ference is  thus  very  small.  A  cheap  green  "  brick-tea  "  gave  a 
percent.ige  of  6 "87.  The  Orenburg  teas,  which  are  sold  under 
the  name  of  Buray-tea,  at  the  price  of  12  and  5  roubles  for  16 
kilogrammes,  and  are  adulterated  with  leaves  of  Epilobtum 
anptsti/olium,  gave  a  far  greater  quantity  of  ash,  namely,  7  87 
and  iO'43  per  cent.,  thus  affording  a  means  for  discovering  this 
kind  of  adulteration. 

The  Re(H>rt  of  the  Botanical  Record  Club  for  1883  is  just 
published.  For  those  interested  in  the  details  of  the  geographical 
distribution  of  British  plants,  these  annual  publications  form  an 
indispensable  supplement  to  the  posthumous  edition  of  H.  C. 
Watson's  "Topographical  Botany,"  published  in  1883. 

Prof.  Stricker's  work,  "  Studien  uber  die  Sprachvorsiel- 
lungen,"  has  now  been  translated  into  French  by  F.  ScbwiedLind. 
This  French  edition,  which  has  been  enlarged  by  some  new 
cliapters  by  the  author  himself,  is  published  by  Felix  Alcan  at 
Paris. 

OLl>ENnoL'RC  of  Munich  has  just  published  "Die  Hieracien 
Mittel-Europas.  Monographisctie  Bearbeitung  der  Piloselloiden 
mit  bcsonderer  Beriicksichtigungder  mitteleuropaLsdien  Sippcn,' 
by  C.  von  Nageli  and  .\.  Peter. 

An  officer  of  the  French  Staff  has  gone  to  Algiers  and  Tunis 
in  order  to  continue  the  work  of  the  late  Col.  Roudaire.  Bjt  it 
is  not  likely  that  he  wilt  succeed,  although  he  is  strongly  sup- 
ported by  M.  de  Lessejw.  In  the  colony  the  opinion  is  strongly 
against  the  scheme.  The  argument  of  its  opponents  is  the 
insalubrity  which  would  result  from  the  presence  of  these  salt 
waters  in  an  extremely  hot  country  without  any  appreciable 
current,  and  frequent  change*  of  level  owing  to  evaporation. 

We  understand  that  the  Quarterly  Jour  not  of  Microicafy  auJ 
Natural  Science  will  in  future  be  published  by  Messrs.  BaiUiire, 
Tindall,  and  Cox. 

Mr.  a.  S.  Oliff  and  Mr.  J.  D.  Ogilby  have  been  appointed 
assistants  in  the  Australian  Museum. 
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SHt-iCKb  of  earthquake  continue  to  be  felt  in  the  south  of 
Spaio.  A  telui;ram  fruw  Granada  00  the  12th  stated  that  slight 
shocks  continued  t<;  be  felt  at  Alhama,  and  00  that  day  there 
was  a  bhock  at  Tene  >\k\  t  i.utpo  neir  J«cn.  There  were  also 
sliocJu  in  the  evening  of  the  14U)  at  CnuMda  unci  Velez 
Miliem. 

DieNaturKiikts  advulage  of  the  attenUon  at  prenent  directed 

to  South  Afiica,  to  recall  the  <ary  of  the  first  astronomical  ex- 
pedition to  the  Ca))c.  ihc  lirst  expedition  ever  sent  aerois  the 
aeas  for  such  a  pin  pose  as  astronomical  ob»«rvalioa  was  that  of 
Jean  Riclier,  which  went  to  Cayenne  on  Iichalf  of  the  Paris 
Academy,  in  order  that  simultaneous  observations  of  Mars  should 
be  made  there  and  in  Paris.  The  Cape  cvpcdition  took  place 
thirty  jrear^  later.  Baron  Krosigk,  its  promoter,  bad  founded  a 
private  observatory  at  Berlin,  where  observations  of  the  moon's 
culminations  were  niaiie  for  a  long  perioii.  and  obsiTvcti  w^ic 
sent  to  the  Cape  to  make  corresponding  obr><:rratioas  there.  It 
was  hoped  that  by  ootlating  the  observations  in  both  places  the 
moon's  parallax  v.  .  all]  1/_  .i'.':^in,  ,1.  So  f  ir  as  this  was  con- 
cvracd,  the  exjjeJri  Jti  LukJ,  Warner,  ilie  founder  and  first 
head  of  the  ])ublic  observatory  at  Perlin,  ciiri  ied  oui  his  part  of 
the  work  in  Prussia,  but  Kolb,  who  had  charge  of  the  Cape 
expedition,  was  guilty  of  great  negligence,  so  chat  the  result* 
were  inconsistent  and  unsatisfactory.  In  1719  he  published  a 
boolc  cDiitJed  "Caput  bona-  spci  hodiemum,"  in  which  he 
described  everything  at  the  Cape  except  what  he  was  sent  to  do. 
The  woik  which  Krosigk  hoped  to  <lo  then  was  not  complcteil 
for  anuihcr  furty  years,  when  LacaiUe  and  Lalaode  made  the 
neocssaiy  observations,  the  one  at  the  Cape*  the  other  in  Pkris. 

Mk..  Caki.  ARMbKi  »TEiiwillbecht  a  course  of  live  lectures 

at  the  Kr)yal  InsUiulion  on  "The  Life,  TliL-ury,  and  Works  of 
ItitharJ  Wajjncr,  '  on  Saturday,  Februaiy  z'i  (with  vocal  and 
iiutniiDcntal  illustrations). 

In  order  t',  a^eeriaiti  the  triit'i  of  tlu'  .i-^-  rtions  recently  made 
by  certain  ichthyologi»t»  in  regard  to  the  capacity  of  Canadian 
Hilmoa  to  exist  in  sea  water,  an  experiment  has  been  made  in 
the  .Soiitfi  Ki  t,  ill  III  A  I  irium,  :  cveral  s[iecinicti.i  bciog  de- 
po»il«d  IM  one  ot  the  '..-th-water  tanks,  wherj  they  lived  for  eight 
days,  when  they  expired  in  rapid  sucmsion.    This  entirely  dii- 

At    the  theory  which  obtataed  credence  hitherto  in  numerous 

(juaULPs. 

Tufc  aiMuion^  to  the  /.ooln,;ical  Society  a  Gardens  during  the 
pa*t  week  inclu  de  Iwu  I.au^hin^;  }^\nghAit^{Dd(flo  f^iqaiitea) 
from  Aiuiralia,  two  lioode  i  Cr.>ws  (Conm  torax)  from  Conne- 
mara,  Ireland,  presented  by  l.ady  Urassey,  F.  Z. S. ;  a  Sh«rp-no«cd 
t'fiK  ii  lile  U  /iViv/y/rtj  •i{ti!u<)  from  Nit  .igua,  ptcMnted  by 
Mr.  C.  O.  lirown,  M.K.Cti.  ;  a  Common  Boa  {Boit  i^n$truh'> ) 
Irunt  .South  America,  dqxtsited ;  a  Cook's  Phalanger  {PMan 

ri  f.:    .-.1.      ',  ■    fr-in:    Air-*T-;-,':A,    a   GloV.xi^    ('"rn^^'tw  (CV<;v 

'I. I'  '1  litj^i  '  IK      1*0  Sttnlf)  P'-'i  ■i.i.-.S  ,/'.  J.'y- 

Ui/tviii  J-  .    U  4cm  Australia,  purcba&cd ;  two 

Loo^  rronted  (jcrbiile^  {G/rM/ut  UM^i/r^tu'i,  bom  in  the 
Caiden*. 
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terms,  and  also  dates  it  in  A.u.  756  ;  biii  thii  bi»  boen 
known  to  be  a  mistake,  the  eclipse  of  the  mooo.  to  whjcit 
ence    mad^  having  Ukeoplaceoii  tlwcvaiiBgof  Moeonlrr : 
A.u.  755. 

Caiviiivsat  first  &upposc<I  that  the  star  which  w  o,-c=Jj* 
the  mooo  at  the  time  of  this  edipse  mi{^  hav«  t«c 
"  Ocultts  Tton**  or  Aidefawwi.  aaa  sabnittcd 
compotMioii,  tbwwh.    Fii4^  remarks,  Ibts 
as  a  «ar  with  a  Utttade  of  more  than  5*  coidd  not  be  ocaill- 
an  eclipsed  moon.    Struyck,  in  the  first  «dtli«>  af  * 
known  geographical  atid  astronomical  treatise,  pobliahed     .  ~. 
st.i'.<  'l  that,  01  calculating  the  place  of  the  tni-ion.  hr  ' 
there  was  no  bright  star  near  her  at  the  time,  an'.l  it 
him  that  perha]'  the  i>laiKi  |u[':.ci  misht  have  i«rr:t;  .  :  -  - 
by  the  eclipsed  uaooii,  vsliich,  t>n  applying  "  Wlusloo  »  I  - 
he  ascertained  to  have  I    n     tually  the  ca^e  :  the  ti- 
ferred  tf>  were  those  of  li.diey  in  their  early  form.  -- 
found  h'-  lime  of  the  planet's  disappearance  6h.  jom  ai  1 
and  that  of  the  reapj)carancc  6h.  57n>.  (sec  /ach  »  • 
Corrttpottdent,  i.  576). 

The  following  results  will  probably  soppiy  a  maci  w 
appronimuion  to  the  actual  citcamstaaces  of  the  yltnefkims. 
recorded  by  the  English  historians. 

For  the  elemenu  of  the  eclipse  of  the  mooa  ««« 

G.M.T.  of  opposition  in  R.  A.,  755,  November  aj^  6a.  \^  " 


•3 


at 


U.A    

Mucin's  hourly  niotioo  in  K.A.... 
S  ii  1  s  , ,  „  ... 

Mucin  s  declination 
Sun's  ,, 

Mood  s  hourly  motion  in  declinatioa 
Sun  "s  ,,  ,,  ,1  ... 

Mooa'»  horizontal  parallax  ... 
Sun  s 

Moon's  tne  aemi*diameler   

Sub  %  ff 

The  si<lercal  time  at  Green«ridl  DOOa  was  tdh. 
moon  was  fall  at  6h.  jotn. 
From  the  above  ckmeots  tve  ftod— 

Not.  41,  4  j* 


2  -ti 

4  >^  N 

^  N 

o  a&  s>. 

S4  »< 
o  9 

S4  47 
t6  a« 


First  contact  with  the  shadow  ... 


IWginning  of  total  ph.ase  .. 

tnd  of  total  phase   

I.3SI  contact  with  (he  shadow 


r» 


5  4- 


F.m  ploying  Bouvard's  Tabic*  of  Jupiter  the  roHowtag 

positions  of  the  planet : — 

Pari*  M.T.  Apjorcui  R..^,  AT.r.».r—- s:  ; 

64  aj  25   a«  5"  ii 

64  AJ  3    20  50    9  >' 

Tlie  1o^'.  distant^  of  Jupiter  from  the  earth  was  o-6i6> 

Calcubting  the  circamstanoes  of  the  ocenltatiott  for  Ldft. : 

we  fiii  \  wiih  .h-  .iL  ivc  Jata  that  the  di^appeansior  »  m' t  i- 
pl.icc  at  7h.  J5ui.,  and  the  reappearance  at  8h    .;i>i.  : 
for?)i..-r  wouM  therefore  {'f.i'.r  wlul  -  tli.-  in  >":i  >.till   yc-  - 

eclipsod,  an<!  thf  latter  a  lew  luiriuii  s  after  >hL-  cnitfTgeMj  rrrc 
earth's  shi'l  . 

It  may  ix-  meiilwned  that  the  rwuofi's  pJaec  hi»  b«n  it.* 
iui;i.  !  IN  ihc  -\.^ir.  III. inner  i-  fir  the  orculla'i  -n  ••'  kJt 
■  :     I'.  /'l  I'',  ;lic  Chmcse  »t  5>ig*»4iou  6  j,  I  L-^iOiry  ii.  ^ 

il.  1:  .1  \  i  'ii  ,  A.IJ.  361,  March  aOi>  >'i  N  uilL»ri,  thv  t-b«a'^-* 

ii-.:'^  ■.vrll  ;  >•  ,»rf-»ent<d  in  h"'h  Ofs,        prcviouUy  lict**!,-^  :  j 

Hii  1  ■>.! Ml t !■  iti  uf  l.cveriier  s  V»^>^j 
11  d'-Iv  lt;e   ttrne^  of  d  1  vappcorSM^ 
755i  ''ere  given  ;  oiu  xtn- 
'"explanation  of  ihc  rcCcrsatf  , 


llui  wuluma.    No  .t.'tii:!  ill; 
of  Jupiter  would  »  :  :i  .^  1 ,  1 1 
and  reappearance  (in  Novj 
V>ccn  merely  to  ot 


Aii'snjenon. 


/  >'  ■.    A  1;  :      "  \  Jrlc 

.uiriM  ll.dltiiM  -11.  ■- '  1  ■  ii •!  ■■  iMiii  -.1  ic'i'i  .11:.  -  ^ir.ii   I  -I,  >  :  un 
Vjl   ;»■.!    I  )  •111:11.1:11  ;  I. .111.,    .rueui   >au^UKlo;  rjbuic  iUpt 

octaro  K.il'::i't.i~  [i..:m:ti-  quiodeciiOB  net  ale,  id  e  t 
nkfjtie  paaUitm  d<  .  >-.  t  atitnts  tenebiis  ad  lucem  pnsti 
Venn  ;  MUa,  mirsbilitci,  ipsam  lunam  "eqvicnte  lucida 
pertxntiNnlfl  taBto  spatio  earn  antecedebai  illuminatam,  q 
ic'tucbi|ii;y_aatcqnam  eiaet  obscoraia."    {CArimva  M 
Kfj;fri  ^"iBwrfiiift  edited  by  William  Stubbs,  M.A.,  v< 
p.  7.1    Siuitoaef  Dtuham  recoidi  the  pheoomenon  ia  A 
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on  (at  Finit  Quarter  nl  llH.)  lises*  tOh.  37m.  ;  scnitlu, 
i8h.  1901. ;  sets,  3b.  8m.* ;  d«d.  on  meridiui,  17*  8*  N. 


Plaoat 

lercwry 

ujiacr 
>aturn 


Km*. 
ti.  in. 
6  44 

6  30 

7  3 
16  56* 
10  so 


Souths 
h.  in. 
18 


II 
II 

12 

O  4 

18  54 


I 


Sets 
h.  m. 

»7  9 
7  12 
2  28« 


Dad.  on  Meridian 

,  iV  4 

...  16  54 

...  II  52  S. 

...  12  28  N. 

...  21  36  N. 


tndicuas  that  the  rijiing  is  thai  of  the  preceding,  and  the  lattutf  that  oi 
fotlemot  iHtimJ  day. 


•h. 

»  ... 

3::: 

J7  ■• 

i8  ... 

i8  ... 

j8  ... 


(kaiUatitm  ef  Sttn  fy  tit  Maut 

Jtcap. 


nding 


Star 

Aldebanm 
tjoTonri 

B.A.C.  2872 

a  C.ir.ci!  . , . 
H.A.C  J407 
w  Lconis  ... 
35  Scxtantis  . 


spondii 

■  fr:  ini  V 


I 

6 
6 

4 

6 

5 
6 


h. 
»7 
23 


m. 

•  7 

3 


»S  S9 
4  « 


5 

6 


24 
5 

23  59 


h.  m. 
17  5°  •• 

-•t-- 

53 

37  ■ 
45 
4t.. 


tr\  K,  n.;ljr  f  T 

inverted  im^ge 
e 


o 
16 
4 
5 
6 
I 


20  336 
I  ts  288 
J40  2S6 
104  303 
187  216 

147  2S3 
38  287 


t  Occuri  on  iho  (bllowing  day. 

[t  may  b«  mentione*]  that  tinted  of  dis«ppm«Bce  ud  reap- 
1  ranee  for  the  occultaiion  of  Aldebarui  for  vwioos  otlicr 
sitiuns  in  tlie  United  Kingdom  wilt  be  found  io  NATOtc,  vol. 
XI.  p.  321. 

Kmummaefyu Piter's  SaUlUia 


tb.         h.  m. 

3  ...  22  49  I  IT.  C.LC.  di'sap. 

4  ■•    2  4i>  111.  cel.  leap. 

5  24  I.  tr.  ing. 

5  ..    2  32  I.  occ  disap. 

4  57  I.  cel.  leap, 

23  50  X.  tr.  ing. 

6  ...    2    9  I.  tr.  cfjr. 

30  58  I.  OCC  distp. 

23  26  L  eel.  reap. 
n<r  OccuIuiioRtef  StanMid 

arc  visible  at  GiCtlWtlA. 
Fell.  h. 

23  ...  8 


F«b. 

a; 


28 


h. 

I 

4 

iS 
20 
21 
3 


47 

16 


II 
20  ^ 


n.  tr. 

II.  tr. 

I.  tr. 

I.  tr. 

IV.  tr. 


ing. 

egi. 
ing. 


IV.  ir.  cgr. 

I.  eel.  reap. 
II.  occ.  disap. 


of  Juphei'a  SateUitM  an  such 


SMum  in  coajnnction  iritliaad  3*44' north 
of  the  Moon. 

28  ...   12   ...  Jupiter  in  coojunctloawitfa  and  4*  37' north 

of  tlie  Moon. 
28  ...   t8  ...   Marc  at  kaat  dictaace  finm  tbe 


GEOGRAPHICAL  NOTES 

(.I  N.  CIkkdon,  when  fi'ivriiM .1  <  f  -.hi-  Soudan  in  1874,  sent 
Dnic  tu  a  triend  a  map  of  ilic  loiuc  liciween  Suakiiii,  ItcrU-r, 
id  Khartoum,  drawn  hy  himself.  Mr,  Stanford  has  rcproduccti 
lis  map  in  lacsiinile  by  p«mii:i&ion,  and  it  will  probably  be  of 
mat  iaterat  at  the  praeat  jtinctnrc; 

M*.  STAttPOllD  iwi  reoently  is&ued  two  man  of  the  Soudan, 
I  connection  with  the  inOitary  operations  whfdi  are  at  present 
eing  carried  on  in  that  region.  These  map.s  arc  most  excellent, 
nd  niu>t  prove  highly  serviceable  to  all  who  wish  to  follow  the 
our>e  of  events. 

A  VOLUME  on  New  Guinea,  which  should  be  of  great  interest, 
t  about  to  appear  in  Holland.  The  former  Dutch  Resident  at 
.'emate,  Mr.  van  Braaai*Moni«,  io  the  course  of  bis  ofFiciat 
Odfson  the  Ambemo  or  Rodiaaea  rivent  locceeded  in  going 
.  oomidcr  thl'.'  distance  to  the  aonth.  Hb  report,  with  the 
xoomiunyju^  map,  it  now  beiiw  prepaied  forjpnblicatioAb; 
ilr.  Robidee  van  der  An»  triio  m  niniMlf  a  Ugh  nntboriiy  on 
few  Guinea. 

Mr.  a.  M.  Skinner,  Vicc-Prcvident  of  the  Straits  branch  of 
he  Hqfrl  Aaiatic  Society,  has  polili.shcd  at  Singapore,  a  Gco- 
[Ti      \       Malay  Pcuin<(ula  and  the  surrounding  countries,  in 
'  ^ —        'Staining  abno6tall  that  is  knoun  regarding  the 
geeeraphy  of  theie  regions.    The  idea  of 
<M  uf  tlM»  Conodlof  the  Rogral  Colonial 
Hk  various  Colooial  Gomnncnts  for 
\t  be  used  in  schools  at  home  for  the 
^  poutioQ,  resources,  and  i;encra] 


It  is  announced  that  Mr.  f^t.inliy',  ne.\  work  on  "The 
Congo"  will  l»c  published  by  ^tcssts.  S.xmpNun  Low  and  Co.  in 
April  next. 

U  NOEK  the  title  of  O  MxpUnAtr  ^tbe  Explorer)  a  Portugpcie 
journal  coMMMneed  its  nppeamnoe  with  the  new  year  at  Lbbon. 
f  wfll  appear  twice  a  month,  and  will  chronicle  the  advance  of 

ience  hi  all  ite  branches,  but  especially  that  of  geography  and 

tr:ivcl. 

At  the  meeting  of  the  Geographical  Society  of  ParU  on  the 
6th  inst.  a  letter  waa  rend  bam  tke  French  consul  at  Zanxflar 
deacribing  reocot  events  of  gecgnpbical  interest  in  Eastern 
Africa.  Lieut.  Gonii^  Resident  of  Fimnoe  at  Nam*Dtnh» in  the 

(\'lta  of  the  Red  River,  gave  some  information  on  the  navior 

1  ion  and  commercial  resources  of  the  southern  mouths  of  the 
Red  River.  The  most  wuthcni  yi  .ill,  the  Cu.i  D.ty,  is  said  to 
be  navigable  for  sea-going  Junks,  .iml  give  iiiiinc4i.^tc  acccsit  to 
the  richest  rice-producing  provinces  nf  tin-  I'  lta.  M.  LJon 
Rousset  read  an  accowat  of  a  ioumcy  of  eight  months  in  Turkey. 
\lc  dealt  chiefly  w  ith  the  junction  of  the  Tarkiih  with  tne 
European  railways. 


01^  A  mODlFlCATlON  OF  FOUCAULTS  AND 

AHKENS'S  POLARISING  PRISMS 

T  X  tr  icing  by  the  usual  methods  the  course  of  rays  through 
one-  of  the  polarising  prisnts  recently  devised  and  constructed 
by  Mr.  C.  D.  .\hrens  (described  in  the  yournal  of  the  Royal 
Microscopical  Society  for  September  1884,  and  in  the  PkihupU' 
(alMagatin*  for  last  month),  I  found  that,  in  the  case  of  a 
incident  in  a  direction  parallel  to  the  ajcii  of  the  prism,  that 
component  of  it  which  paaies  thraogh  the  middle  spar^prisn  as 
the  ordinary  ray  fulls  on  the  ScCOnd  SnifiMe  of  tluit  priau  at  an 
angle  of  42"  35'. 

'I  his  is  grenter  than  the  critical  angle  (37*  12')  for  ordinary 
rays  pa.s»iii^;  fr^ni  calc-spar  int  '  \\x.  Hcriice,  if  .1  film  nir  ixs 
in  Foucfliil'.'s  |irism),  instead  of  a  fihiv  nf  C:i!i;iil.\  h.il-am  i,a!>  :n 
Ahrcns's  is  placetl  l>etween  this  sj);n  ;  ri-  n       the  next, 

the  ordin.ir>  ny  \rill  be  totally  reflected,  while  tiie  extraordinary 
com[i'>:n-nt  will  nil  ^  ;i)t  r.jc  and  be  av.-ii1.iblc  .as  a  plane^polar- 
ised  ray  lor  experiments,  as  in  Foucault's  pristn. 

This  extraordinary  ray,  however,  is  n  t  only  deviated  on 
emergence,  but  also  over-corrected  for  colour;  the  deriation 
fron  the  dheetion  of  the  original  Incident  ray  being— 
For  Fiannbofer's  till'  F  .  12^20' 

>«  C    a  35' 

(.OS  determined  by  using  the  light  of  a  hydrogen  vacuum-tube). 

Both  the  deviation  .ind  the  disiM.-rsion  can  Ih.-  almost  entirely 
corrected  by  passing  the  ray  through  a  prism  of  crown  glass 
combined  with  a  prism  of  very  dense  flint  glass,  as  shown  in  the 
drawing  given  bdow. 


What  is  uid  above  respecting  the  ray  mcident  parallel  to  the 
prism-axis  applies  to  all  rays  inci«Ient  at  angles  not  greater  than 
14°  with  the  axis  ;  an.l  thus  the  combination  forms  a  )x>larising 
prism  with  an  angular  field  of  28*,  about  equal  tO  that  of  an 
ordinary  Nicol's  prLsm.  and  (ar  grMter  than  that  of  a  Foucanlt's 
prism  (which  is  only  8  ). 

The  follr)M  ing  {H>int!<,  amnn^  others,  appear  noteworthy  in  the 

above  j.ri>m  : 

(1)  its  length  IS  scarcely  more  th.-ui  twice  its  breadth,  the  pro* 
poitioa  between  the  two  dimensions  being  latber  greater  than  in 
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Ahrens's  prism,  and 


Foucauh'i  prism,  al<uut  the  same  as  in 
much  l«s  than  in  Nicol's  prism. 

(a)  Only  half  the  pri>m  is  made  of  Iceland  spar,  a  material 
which  is  bccominp  <lcplorahly  scarce  an<l  expensive  (I  question 
if  iherc  is  in  Kngland  Kr  cUewhere  a  piece  of  spar  fit  to  make  a 
Nicol's  prism  of  5  cm.  aperture).  The  saving,  however,  is  not 
»o  great  as  it  appears,  since  the  spar-prisms  a  and  b  are  con- 
Ntructcd  on  Wollaston's  principle,  and  involve  a  certain  waste  of 
material. 

(3)  The  combination  \\  not  quite  free  from  distortion  and 
chromatic  alwrration  (the  latter  Iwing  due,  of  course,  to  irra- 
tionality of  dispersion  ;  it  is  practically  impossible  to  achromatisc 
>par  with  ghss),  but  the  imperfection  is  not  serious  enough  to 
interfere  with  its  use  for  many  optical  purposes,  especially  as  a 
{lolariser. 

U)  In  using  it.  a  diaphragm  should  l>c  placed  in  such  a  posi- 
tion as  to  limit  the  entering  cone  of  rays  to  28*,  since  at  a  greater 
angle  (at  any  rate,  on  one  si«le  of  the  field)  the  ordinary  rays  are 
not  se|virateti  by  total  rttlexiun. 

Douhtless  the  prism  may  l)e  imiirovcil  u|>on  by  better  authori- 
ties than  m)-self;  but  I  think  that  the  prinapic  of  using  a 
"double-image"  prism  to  increase  the  divergence  of  the 
ordinary  and  cxtraordinar}-  ray*  licfore  one  of  them  is  separated 
hy  total  reHesion  is  worth  attention. 

Ahrens's  polarisinc  prism  is  cert-iinlva  remarkable  one.  I  do 
not  think  that  a  double-image  prism  has  ever  been  prc%-iou»ly 
constructcil  in  which  the  extraordinary  r.iy  emcrjjes  without 
deviation,  while  the  other  ray  is  deviato'l  t.i  the  extent  of  very 
nearly  6o*.  If.  G.  .Mapan 

Eton  Collei;e,  February  17 


:3ie:re  sjiire.  and  tcv.e-i  aS 


0'<'-=e\::ed  :o  ;-la:ma  pia:e>  I 

13  au  beJ>-w  :be  sarii^  01  tJje  grocr:  !.  TV  *».M::?!erT>  i:^ ! 
ea>(ere  pLaies  were  ai.^>a:  0  5  ksi.  :r.  =  *.he  sta:x>a.  Pin^  :  j, 
year  Lhe  o'r>*erra;»ors  were  cv>n£aed  v~c:!t  to  the  rArv»;.v'a«  .: 
:erresirtal  carrer.:.  hec-e  bo  A;:ec:rt  w*i  euiie  »  »c-.M-i-c 
the  eiectr.iojt:Te  fvwe  --i  :.-.e  terre^ni-  ^-irrec:  tr.xn  :ha:  •  »  si 
was  ie*ei-7ed  by  the  .-cracs  r*'  :S<  ;.\i:e^  w.:h  -.Se  earrh. 
:  .:mn  of 
circuits  aa.:  J 
'»•— .   


rj/E  /fEsrirs  of  the  sciextific 

EXPEDITIOX  TO  SODAXKVLA 

'THE  Government  of  Finland  having  prwvided  further  funds 
the  Kx}H^lition  has  c\>ntinued  its  researvho  at  SoJaakyU, 
in  Finnbh  Lapland,  during  the  year  1^83-84  (Satire, 
vol.  xxvii.  pp.  322  and  3S9).  The  pl.in  of  working  this  year 
wi-  chiefly  omfinevl  to  the  study  of  the  terrestn^U  >;al»-anic 
current*,  atmospheric  electric  currents  and  the  phenomena  of 
li^ht  produced  by  the  apparatus  constructed  hy  me  lor  the 
pur;tote.  The  number  of  daily  meteor\)K^ical  and  magnetic 
oKervmtioas  was  rc-;naed  to  three,  vu.  at  6  a.m..  2  Aiid 
10  o'clock  p.m.,  G<>t:ingen  mean  time,  but  on  the  1st  and  15th 
c^  each  moDth  ol-<serva:ions  were  taken  every  hre  minutes,  as  in 
the  :-reriotts  vcar,  ami  on  the  Sth  an  !  aind  of  each  month,  from 
8. 30  pin.  till  10.30  p.uu,  ul(Serva:ion»  were  taken  every  hail 
minute. 

The  general  meteon^Io^ical  and  magnetic  observations  were 
cr)o:ina«i  without  tnterTup::v%n  un:d  Augu>t  22,  1SS4.  In  the 
acc  junt  of  the  ot>s<rrations  on  the  luminous  phenomena  will  Se 
incladed  a  rruauof  the  general  character  of  the  weather  of  this 
year. 

T\e  Terrestrial  C*"V«»/. — From  the  middle  of  Sep'.fmSrr 
I&S2  the  Exrs^ll::oo  has  observed  the  lerrestnal  curren:*.  a>  well 
as  -he  nvacT.ftic  Ta.ia:t  ^n.>.  Kt^r  t::i»  par.*»e  two  cirvj::*  aS.-.: 
5  km.  N-.r^;  were  p'jcevl  =  if-.H a.-.  '.  eas<-we*t.     Ihrv  w;-v 


with  "earth"  (here  the  water)  as  well  as  the  (wu.-.. 
I'hc  method  employed   was  as  f< >llows :  — With  1 
electrometer,  the  sensitiveness  of  which  had  been  eaclt- 
sured  by  a  "  Daniell  "  normal  element  (about  18  dinwci . 
scale  per  volt),  the  electromotive  force  of  all  the  fair  ^ 
the  earth  was  dctermine^l.     These  were  then  jode: 
iliflfcrcnt  ways  with  a  galvanometer,  and  the  de»iai>-«»  (wi 
Daniell  normal  element,  furnished  with  an  ailimutJ*  n»  . 
slide,  was  then  placed  in  the  circuit  in  a  crm:r4ry  liutcast 
current,  and  the  electromotive  force  was  then  ledicai : 
licviation  was  —  o.   Thus  the  electromotive  fjrce  oflk  i- 
plates  was  obtained  free  of  polarisation  by  meuu  d  m 
trometer. 

To  eliminate  the  electromotive  force  arising  fmn  ik  .-.  ° 


1=  :.-.<  ai 
wsTi  us  tike 


•.be  »a.-3e  t.r<e  tie  p«,^>.:.-.c  :\e 

<•:.  «o         ea.h        •■».*  aSv:  *  5  '  - 

Ihe  ol.:  cir.:^^:  ^  =  - 

i  r.x-  K  cae  f.ae  :jc 

;  •  4«  i  X  sini  the  mil  ile  ^f  far  iarr  -ha 
,»..•. <i .  I.  -.vreits  were  eoeisecc^i  a:  tSc 
Of  >>  5  V.        F:^.  I  .   Here  the 
...^.ni  r*r:  *iV  "hit  t>.e  -Oe  Wrz 
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vf  hvwe  not  been  fimdly  worked  oat,  fave  the  fallowing 

When  two  nlvaoometcn,  as  nearly  equal  as  possible,  were 
lucrd  into  ine  two  circuits  lying  east- west  near  Sodankyla, 
'hich,  as  we  have  said,  were  moved  towards  each  other  so 
be  f>ld  dfctiit  waa  2*5  km.  fimber  cut,  the  variations  of 
wo  fihniioineten  were  matif  Utmtkat.  This  a|>[>ears 
jr  from  the  graphic  account  of  the  deviations  they  were 
ved  on  Oet.  16  from  5h.  25m.  10  5h.  55m.  j<.m.  (^.cc  Fig.  3). 
e  .ihsci'sva  each  centimetre  rc|>re«onts  two  nuiuitcs,  ami  in 
nlinaic  each  millimetre  reprc-iTH-.  a  tlcviaiion  of  jodivisions 
•  scale,  et|ual  Id  \\\  art  of  ;o'.  The  plates  of  the  circuits  in 
i>in  liavinp  been  Id  a  •icjitli  of  1 -3  m.,  it  is  tlear  that 
anations  observe*!  arov,-  fri»ni  changes  in  the  electromotive 

uf  the  terrestrial  curicn;,  .iiul  cuuM  mu  have  their  origin 
c  changes  in  the  eli-'Cti^mi'ilivc  force  arisinj;  iVorn  the  con- 
'f  the  plates  with  the  earth,  for  had  the  latter  been  the 

!he  variations cou hi  icaitel\  have  ihoWB  tach  extraordinary 
:idence.  Other  similar  experiments  show,  however,  that 
I  iBHoentades  may  occur. 

le  two  curves  do  not  correspond  exactly  in  the  intenaitj 
le  variations,  iriucli  ariies  from  the  fact  tmt  the  leiiatMloe 
le  old  circuit  ww  giraUcr  than  that  of  the  new. 
'hile  the  vniitieaa  which  were  greater  and  more  nnmerous 
I  east  Wirt  direction  occurred  nearly  always  at  SodankyU,  so 
the  aeedUa  of  the  galvanometer  at  that  place  were  rarely 
Kt,  the  contrarr  was  the  case  at  Kiiliala,  that  is  to  say,  the 
sion%  on  which  the  nccMlcs  of  the  galvanometer  were  in 
ion  were  very  rare. 

»  these  facts  were  already  observed  by  mc  in  1871  and  1882, 


' 

1 — f 

V 

1/ 

B 

>.— Curve  I  .itows  the  devutioA«  of  dw  (alvanomeler  in  the  old  con- 
ijuciur.  Curve  II.  iKowi  the  licvulioiu  of  the  galvanometer  in  the  new 
.  uriducior.  Each  centimetre  of  the  abtdiM  iodicalM  •  mi  null.  The 
ot>«crv.ii)oiiH  were  made  cvcr>- hotf  ininBM.  Badl  ■iUlMlM  of  th* 
abicisu  iatlicates  i  t  of  the  mjlU  ma»'  otut  aib 

•ems  fair  to  assume  tial  the  Smrtk  Me  tJU  mrtk  it  Mr. 
mdal  tfmttU  in  tMeh  the  ttrrairitt  tumult  tft  ttimiger 
tmtnvmioMttkam  tkty  art  north  ami  tmth  of  thit  Uf, 

rhe  northern  limit  of  thi>  Ik-Ii  seem?  to  be  about  68*  N.  The 
ition  of  this  h-elt  of  torrent lial  currents  depenils  probably 
in  the  belt  of  the  aurora  K.icalis. 

3)  The  mat;tiotiL  v.\rialions  .nul  the  cliaii^     wKic'i  jjovcrn 
terrestrial  csirrcnt-  f  illmv  c.ich  uther  closcl) .     Wi-  kn^jwthat 
former  liepcntt  ver^'  much  iijion  the  aurora  Uire.Tlis,  and  that 
i  "lependencc  also  influences  th'-  latter.     However,  the  laws 
this  dependence  cannot  be  detertuin',-!  until  the  materials  of 
observations  have  been  fully  anal)  --cd. 

/'':e  Elulri(  Cm* rents  of  iht  Aimoif/ifre  studied  by  means  of 
DisckargiMg^AfparalMs.—S\a\:i:  Franklin  and  Dalibnrd 
•red— about  the  middle  of  the  hut  century — by  practical 
lerirocnis  that  lightning  is  an  dectric  phenomenon,  many 
empts  have  been  made  to  awMMiie  the  electricity  which  is 
rays  pretent  In  the  atmocphere.  Theae  ei^wrimeoU  have 
omc  more  general  since  the  dtscowcT  hf  Lemoaaier,  a 

ricity  was  present  in  the  air  even  without 
enm>  methods  have  been  inv,  ntcd  and 
ig  this  electricity,  while  all  ha  !  fi»r  their 
;  -A  the  rl.  Ltricity  [ire^ent  ii»  a  ^;ucri  ^]K('. 
n  th^^  ni.>inK'r  the  atmospheric  clectrici'v 
an'l  rogi->tercd,  and  liy  iiiLans  of  the 
'''^■■iltB  at  sonii'  i!'-f'iiK!i'  1.  'nclu-i'ir 


ti-riiiii.--  I  ■     \  i; i.il n •  -f 
irly  the  vertical  dircctioo. 
piioo,  theae  et^erfaaeots 


showed  that  th*  tlielrUai  tmtiom  (or  potenthl)  imrmtidwith  the 
Jutametjhm  thi  mirth' t  ti$r/kee. 

The  KBowlei^  of  the  dectric  chaige,  or  the  quantity  of  dec- 
tridty  present  in  a  given  atmospheric  space,  does  not  yet  convey  aa 
exact  idea  of  the  electric  phenomena  which  taVe  place  therein,  but 
the  knowledge  of  the  varinti'in^  accompanying  it  in  different  tlirec- 
tions  enable  US  to  ascertain  the  mcn  emeitts  ct  ihe  tUiii  u  ity,  or, 
in  other  words,  the  dd  lric  ctirient i  of  tht  attniuphere.  When  we 
know  by  ex[ieriencc  that  the  [generality  of  cfTccts,  anil  the  most 
important,  which  produce  electricity  ari-.e  from  thi  tric  tutrenli, 
it  will  ca^ily  bo  imdeistood  that  the  examination  uf  the  atmo- 
spheric electricity  shotdil  have  for  its  princi|>al  object  the  visible 
demonstration  of  these  currents,  and  an  explannti  in  <f  ihe  laws 
which  regulate  them. 

The  reason  why  the  question  \^■^-.  not  aa  yet  been  studied  from 
this  |K>int  of  view  i.s  probabl\  i  1 .  i  he  air  has  been  regarded  as 
an  insulating  mediiun  in  wliich  only  iiMimeBX»xj  tUetrit  ditehewget 
occur,  and  not  eitrtrie  emrmUt, 

la  the  aarorn  boiealiswthawe  a ''hcilUaat'' praofef  theesiat* 
eace  of  fheae  carrents,  but  up  to  the  pretent  the  catue  has 
always  been  sought  elsewhere. 

It  is  of  course  understood  that  a  gr;at  numl>er  of  stnran/t  have 
long  been  of  thi-  opinion  that  the  aurora  borealis  was  of  electric 
origin.  Having  obtained,  while  with  the  Swedi-)h  Polar  Expe- 
dition of  1.S68,  some  experience  of  electric  phenomena  in  .\rctic 
region^,  I  m.vlc  some  attem))ts  during  tlic  cxjH-dition  uf  iSyt. 
near  the  church  of  Knare,  to  ^ee  if  it  was  i>os--ilile  with  the  few 
means  at  my  disposal  to  examine  this  suppose<l  electric  current 
(Nature,  vol.  xxviL  pp.  322  and  389).  1  then  succeeded,  by 
means  of  a  small  discharging-apparatu-s,  in  demonstrating  the 
presence  of  tUscanent  and  in  prcHlucing  luminou>  |<hcnoinena, 
but,  owing  to  certain  external  difficulties  which  I  could  not 
overcome  at  that  time,  thc.sc  results  are  uncertain.  During 
the  year  i88a-^j  the  Expedition  at  Sodankyla  had  occa- 
sion to  make  aooie  daiOar  but  more  extensive  expeiimeats, 
which  were  crowned  with  aaeceas,  aa  I  have  previously  stated 
in  this  journal  (vol.  xxviL  po.  33a  and  389).  An  dectiie 
current  from  the  air  towards  tne  earth  was  proved  to  exist. 
Close  to  the  village  of  Sodankyla  we  produced,  by  means  of  a 
large  "discharging  apparatus''  or  network  of  jwintetl  con- 
iluctors  erected  u]>on  the  summit  of  Orantunturi  ( looo  feet  in 
height*  a  liilTuNC  yelluwish  light,  which,  in  the  s]>ectro,ci>pe, 
vhdwed  the  ur'linary  nu'oial  spectrum  ;  and  later  on  a  vcritaiilc 
r  iv  of  the  aumra  bori  ali>  was  produced  on  the  I'ietarmtunturi 
Mountain,  close  to  Kultala.  On  both  occasions  the  electric 
current  was  measured. 

Important  as  w  ere  1  he  results  uf  tlicsc  ex|jeriment8,  they  were, 
ho«-ever,  onlv  mI  .1  |  lovbional  character,  because,  in  carrying 
them  out,  diniculiies  of  every  description  had  to  be  overcome. 
In  all  these  experiments  the  apparatus  was  connected  with  the 
earth  by  a  wire  leading  to  a  unc  plate  immersed  in  a  well. 
Owing  to  the  contact  ol  the  zinc  with  the  water,  an  electro- 
motive ibiee  was  produced,  and  it  was  therefore  probable  that 
the  current  observed  by  the  galvanoneter  m^ht  nave  its  prin- 
cipal,  or  perhaps  sole,  or^n  in  this  electromotive  force. 

The  expcflition  of  1883-84  was  supplied  with  instruments  for 
•vercomin^  these  diffiadtics  as  well  as  others,  and  has  exa- 
mined as  ch'Sely  a>  possible  the  laws  which  this  current  obeys. 

After  the  arrival  of  the  exj^tdition  at  Sixiankyia  .ibout  the 
middle  of  .September,  a  provisional  apparatiu  was  consitructcd 
on  the  mountain  Komattivii.ir.i,  lying  0  kni«  fion  the  Station« 
and  about  437 '5  feet  =  129701.  lii^h. 

A  conducting  wire,  supinirtc  1  by  Mavcart  insafcttOfS*  was 
placed  from  the  apparatus  on  the  mount.iin  to  the  station,  where 
it  v\  xs  joined  to  a  galvanometer,  w  hich  « .1.  connected  with  the 
earth  by  a  plate  m  xinc  (amalgam)  placed  in  the  neighbouring 
river.  After  some  prehminary  trials  with  this  apparatu.', 
whidi  diowed  that,  in  spite  of  the  lownets  of  the  mountain,  the 
atniospheric  cuntat  eonld  he  CMwnfiwid,  a  ''discharging  ap- 
paratus," or  network  of  pointed  conductors,  was  erected  ttpon 
a  solkl  wooden  structure,  and  was  ready  by  October  19^  The 
apparatus  consisted  of  iron  wires  with  welded  points  0*5  m. 
apart.  The  wire  was  arranged  in  a  series  of  squares  I"5m. 
from  each  other,  resting  upon  sulphuric  acid  insulators  attached 
licli  were  nailed  to  a  wooden  frame.  The 
■  joinis  ".'jveted  a  surface  of  364  sijUiue  nictres. 
With  this  apparatus  exit  11  led  cx|>crimcnts  were  made,  chiefly 
relative  to  tne  difTerenl  kinds  of  conducting  plates  to  the  earth, 
bnt  space  does  not  permit  me  to  discuss  these  experiments  here 
The  galvanooeter  dwwcd  a  currcot  from  the  «$rth  '  ' 
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MciRht  abow  iIm  IU««r  Into 
f .  324  melics 

II.  334  .. 

III.  246  „ 

IV.  253 


Rcigtil  above  ficd  N  vcl 
484  metres  =  1630  feet 
494    ,,     =  1664 
416    „     =  1368 

4»3    I.     "  '39' 


The  (liittance  between  the  station  and  the  ApponUui  I.  was 
3*626  km.,  and  the  distance  between  I.  and  II.  0*339 km.  The 
foUowiiig  points  «e  also  shown  by  thk  sketch,  viz. 

o  it  a  sniaU  obsemtoty  with  a  chinacy  %  tT  vi  the  |>oiiit 
whae  the  conducting  wires  of  the  four  appaiatua  were  joined 
to  two  wires  leading  to  the  station. 

With  this  apparatus  numerous  experiments  were  m.ndr,  chietly 
in  the  month  of  March,  of  the  results  of  whicJi  the  following  is 
a  brief  rhumi  — 

(1)  If  "  iliHcharKin^-apparafiis "  :ire  placed  at  a  given 
etcvAtion  nnil  diHiectcd  wit!i  .1  ;ui< <iiii  tn  theroistlOOBrvent, 
i.t.  the  (levialiuii  of  the  galvattumcicr  ctpial-.  o. 

(2)  The  Apjwratiis  II.,  connected  by  a  galvanonuter  to  Appa- 
ratus I.,  always  gave  a  positive  canrent,  the  strength  of  which 
varied  con>iderahly.  Tlic  foIlowillK  values  selected  as  cx.nmples 
•how  the  clectronwtive  force*  expressed  ia  volts,  during  four 
days  in  March  j— 


MaiebiS 

o'liyi 
0-1714 


March  19 

0*1  >6t 
0*1400 


M.irth  x> 
OI89I 
0-3262 
0*2632 
0*3632 


lat 
0*0530 

0'o53o 


tht  atmosphere,  i.e.  from  the  zinc  plate  to  the  "  disduuging- 
apparatus." 

For  the  future  I  will  call  thk  diractioa  of  tfaeeotrent  nigatnn, 
and  the  contnoiy  dinctioii  ftxim  the  atmosphere  towuds  the 
canh  At  fttUin^  The  dcviatioiM  of  the  alvanoaicter  «re«e 
very  variable,  and  the  variations  diaracterised  bjr  sadden  awm- 

mcnts,  first  in  one  direction,  then  in  another.  With  this  appa- 
ratus ol>servaiions  were  made  at  Sodankyta  during  last  autumn 
.ind  winicr.  1  he  deviation  uf  ttic  current  w.i-.  tH^t  exactly  1 
noted,  ttftct  wLich  a  Leclanehc  element  was.  ;ntr<,(ii:<;L-i  1  1 
into  the  conductor,  first  with  the  positive  pole  1  'uard^  the 
earth,  nnd  then  toward*  the  mountain.  Hy  this  proct;>s  a 
v.ilao  w;i^  .btained  at  each  obser%ation  of  the  elect romoti%*e 
force  ill  tlic  circuit  of  the  current.  This  consiste<l  of  two  kinds, 
viz.  c  nc  arising  from  the  contact  of  the  zinc  plate  with  "earth" 
(here  water),  the  other  frou  the  eflcct  of  the  electricity  in  the 
air  up<~'n  the  apparatus.  The  first  kitd  v.iries  very  little. 
Regarding  the  observations  at  Sodanlcjia  it  has  been  remarked 
that  they  showed,  as  I  have  said,  a  negative  current,  which 
however  t  ecaroc  somctlmca  positive  ia  October  aad  Novemher, 
and  particularly  when  the  aurora  borealis  was  vbiUe. 

The  dailf  observations  of  the  atmospheric  current  were  made 
at  Koltala  in  the  same  manner  as  at  Sodankyla.  During  the 
months  of  January  and  February  three  lu  in-  "  ^li^^.ll.-^rging  ap- 
paratus" were  constructed  close  to  tlii-.  ^t.ui  n,  and  another 
conducting  wire  was  placed  on  Ma-iai;  insul.itors.  Fig.  2 
ahows  the  puiUliuD  of  the  apparatus,  whoic  elevation  was  a$ 
filllowsj— 


These  values  were  oht.Aincd  by  intnxlucing  a  Lcclanchc  ele- 
ment into  the  CDnductiir  in  opposite  directions.  The  ttlcctro- 
in</nvc  lull  ''  •In-  1  1- uicnt  was  determined  hy  1 '  .n;i,iri.son 
wit!i  :i  Iruavii  iiuiui.il  eifincnt.  As  there  was  a  ciiiicrtiice  of 
10  111.  Ill  the  height  of  .Apparatus  II.  ami  I.,  il  may  Ix;  noted 
lii.ii  the  clectroinotivr  fun-c  varied  during  the  alMive  tour  ilays 
tx  ivveen  0033')  m  l  t)  1M5J  v.  hs  per  nutrc.  The  al>ovc  two 
rciuits  show,  tht!  the  ilati omodve  force  of  iht-  cUcCrii-  (urrtnts  of 
lh<  atmosfhtrt  mny  hf  siu.hni  re^nnl  to  their  Araijh,  and  its 
I'oriatU'Mi  by  nuam  of  two  "  du(hjLr};i>r^  Tpf  ur,ttu,"  ertcttd  ut 
different  tUo^imt, 

When  two  appaniliis  at  eoual  elevations  give  zero,  it  clearly 
shows  that  the  electromotive  force  observed  only  depends  u|>on 
the  difierenoe  ia  elevation,  t>.  that  electricity  is  distributed 
throBghont  the  atmosphere,  so  that  an  eleclromoiivc  force  is 
produced,  causing  a  current  from  the  aiuuisi-heic  towards  the 
earth.  The  conlinue<l  study  with  these  foisr  apjuratus  gave 
this  singular  result  :— 

(3)  Close  t<j  the  earth  thcie  is  a  siratiiui  rjf  p(fsitivcly  clcctalicd 
air,  -hr  i^jtcntial  of  which  is  greater  than  that  of  the  imine- 
dia',  ly  <  vL-rlying  vtnti-m,  that  the  potttili.il  diminishes  from 
till   M;i;.ire  of  the  ■  '  Diinimimi,  ti>  .igain  increase  at 

higher  altitudes.    The  Apparatus  Hi.  and  IV.  situated  in  this 


stratum  gave,  combined  with  I.  and  II.,  a  nc^ti^e 
from  the  earth  to  the  atmos|^ere. 

This  result,  so  soon  arrived  at,  rendere<l  latht-s 
prajected  work  vrilh  the  fwir  apparatUN   ami  \h0 
»creMcd  still  more  owing  to  the  Cact  that  the  oowte*^ 
oftheairdiminidiesrapifiy  nearer  the  eaillb  lasmAvi* 
more  minutely  this  peculiarity,  two  portable  **<'ie»"**rftf? 
ratus  "  were  Cf)nstructc<l,  coasistir^  of  a  ens  o#  tlM*  H«. 
which  Were  placed  several  spirals  of  wires  prnviilr*!  ■w^S 
tlic-  ;tit.il  number  of  points  being  thirty.    The*e  roir.  uar 
tU'-,  which  I  will  call  .S,  and  S.,  were  rrcctcri  rvcjxc 
the  most  elevated  fioint  of  I'letarintuntuti.  S,  txtc^  J  - 
the  c.irih,  .-ind  .S,  at  the  top  of  a  pole  9*1  m.  high-  V 
supporlcd  on  Mnscnrt  insulators,  and  separately  cuii-v  "i 
the  stations  ^\  comlucting  wires.    With  thi»  apjuriii'  •  ~ 
was  obtained  from  S,  and  Sg,  i.t.  negative,  frnct.  iW  •» 
the  atmosphere,    (ireat  care  was  taken  against   irr»  aoe. 
defect  in  the  conductor,  or  in  the  nnaageanem  <J  i^e  <  ' 
The  deviation  obtained  was  very  smuU  hot  syiAt  %^  " 
The  actual  experiments  with  these  spp«ral«»  w^.  ^ 
Mardta6at  11  p.m.,  and  Luted  about  three  hum*,  ft 
exneriaMsns  are  of  great  importance  I  will  de>cribc  .n*  >- 
followed. 

The  night  wa.s  chosen  as  the  most  favouafa 
on  the  mountain  being  then  very  slight.    The  < 

(Jianit  .inj  Kon,,  (iriMiiL^  li  Irphoncd  that  the  ti^^rrtn.  • 
ct»l!iaitm;c,  the  .:mr>  nt  u  a-.  iii'-asurcil  l>y  the  i;-a'»«r  ~ 
being  then  2  m.  an  l  '(  i  ti..  .11  m'.  .  the  earth  .  .i. 

UHis  ne^titive.    .S.j  w.ts  then  U>«csc>l  (o  the  Mine  ■ 
when       «/<Ti'a/»<)w        O.    S,  wa*  clcvitcd  t.->  its  t 
tion,  and  now  the  deviation  vs. is  n'-;;i;ivc  a-,  (sn^iaijl* 
now  attache<l  to  two  poles — 3  m.  high— tumisboJ  w  ■  i; 
insulators,  and  then  raised  liy  two  men  to  a  height  «»f  an 
dtfintion  mnv  hteame pxistlixf. 

This  proved  that  the  t-Uciric  density  of  the  »in«w 
diminishes  up  to  the  point  At  which  the  current  cTsi^ 
that  the  minimum  density  lay  betwcea  a  bcight  s- 
4  m. 

.   It  woaU  have  been  very  hitcnsthie  to  have  o  c-cse! 

expeiiments  and  further  extendett  them,  bur  Th>  .  v,H 

done,  Its  the  stay  on  ihc  mountain  became  itirti..*»iL.'.-. 

I  went  up  on  M.irch  25  to  examine  the   ■  -yxtx'. 
vince  myself  that  no  niis'akes  Imd  l-ecn  mailr.  .lO  1  -  ■ 
temperature  w.isnoi  nioie  th.in  -  12't'.  it  w.ii  iii>  -        .  • 
1.  -11  |  t  with  the  back  <o  the  wind.  I  r  if  itie  ta  c  " 
tow:u<ls  it,  ill  a  few  niomenls  the  fle^^  ln.-c.nn>'!  '■s-n 
breathing  tlifficult  and  [gainful,     l.)n  the  (n-.',!ntiif.  •» 
nearly  always  wind,  but  its  strength  ws-  K-^-s  -.i  ni^;  u. 

These    experiments   with  the   portallc-    ipi  ^r- 
resumed  next  spring  at  Sodankyla  tmiler  the  Mt|i«niir.c>^» 
Mr.  Biese,  but  .is  it  is  very  prnl>.iblc  ih.it  theelcctiK 
atmosp!;cre  will  then  be  totall)   dnYercnt.   \\  »•«  a.«|a*A  * 
fortli!!  '.v hether  they  will  give  the  nntici;  .ited  tt.'.cil'-s. 

(4)  From  the  stiatara  which  lies  tome  feet  aUivr  'fte  1  ■  ' 
electromotive  force  increases  with  the  difleieitoes  m  tx.  ,v 
"  dischaigin(-i^pacalttt."  It  has  not  been  p<:»»«Uc  t  >  4'.> 
exactly  the  Uws  which  regulate  this  iacr«a«e,  X-ja  k 
that  the  electromotive  force  increases  more  npi*i1\  litVk.. 
portion  to  tkt  Jifferftut  in  kei^lil. 

The  al>ovc  results  were  oblaino!  "11  elc;»r  l.'.'. f..-  ■ 
of  the  atmosphere  atfocts  the  resistauee  of  the  c  .t..  ,  • 
api'c.u^  aUn  \i>  :ic*  ii)Hjn  the  ekctromi't n i'(rse. 

Un  oueol  liie  muuII  apparatus,  S,,  a  nuii.l<T   'i  )    n."  «~ 
nishcd  with  wicks  >if)aketl  in  |>etrolcuin  ;  v>hcntlt<^  - 
the  elicct  was  ineasurtd,  .ind  it  .ippearc-i  •!  ii 
diminished  a  little,  but  the  elecluiiiioti%t  f:>n:^  rfrr-\t- 
ch.-u)gc<l.    Further  results  obt.-iined  from  ihe  olrs         ■>  » 
de|>end  on  n  detailed  exaininatMa  of  the  maii  riaN  c 

Stmdy  9f  tht  Lumimtts  PktiumtmtametL^  tht."  l\ 
W/>/anr/su,*— Before  passing  to  a  final  rfmmi  \A  ihr  re 
these  reseaichea,  I  will  refer  in  fcncfal  tcrmi  t«  the  - 
logical  character  of  the  year,  whtch  are  \ery  itot  •  irtmbi  m'*  • 
to  this  subject.   Il  Is  very  M:Idom  that  the  wtnier  tn  L*,  <a 
mild  as  the  l.iit  one  was.  There  was  nn{  tr.nch  rsio 
i;  -11  .wcil  Tu  aiiv  I  \  ci^  <lay,  so  that  the  -lays  «\b.-r,  tv,,.;,  tkt 
clear  s^y  (.au  i.i-*.ly  be  toiuitcd.     Il  is  only  ir.  p-»J.s'Pi  • 
weather  that  the  luiniiintis  electric  pli€n«>oien.n  n> 
this  only  happens  when  the  moonlight  »»  Cr.it    ■»>  'nJ* 
ronsecpieiilly  there  Weie  ver\-  few  evening*  when  ihc  h^ 
pbeuuiurua  could  be  »u<xe»Mul{y  ub*eivcd. 
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Another  rcmark,iM>    ciiLUiii->t;inLc  provc>  that  ihc  electric 
voes  workc4  under  abnormal  con<litiuns,      )iy  the  iwvsW  number 
•Unirse  a|)|itfaringi  wbicll  iJ<h->  nut  amount  to  one-tenth  of  the 
t  hi.vl  luiiiiK-r  ncLof 'tiiij^  tu  the  latitude,  and  except  in  three 
^1.  -  (heir  iincti-ity  *va-  very  feeble.     I  hc  caiue  thereof  is  to 
loiitt  I,  I  lj«lieve,  in  thie  ooottuiUj  iaUioff  snow  and  the 
iii|>Lirrk'.ivcly  bigk  temperulHre.   Even  the  diffiiie  luminotts 
ieitniQ«na  whioi  weie  seen  so  oAen  dtirint;  the  winter  of 
94-83  (sw       former  r<ponK  and  which  yavc  the  >i)eciral 
action  of  the  aurora  l)urcah>,  were  very  rare. 
!n  f.iLt,  nc.oitting  to  all  reports,  the  characteristics  of  this 
iitt-r  iiit  (lunc  contrary  to  the  preceiling  one,  which  is  the 
Lilt      J. rising  :is  «c  are  now  in  a  maximum  i>erioil  of  auroral 
aiule-itati  II  .     Ihete  ha> e  )nilre<l  been  very  few  rsoniti^s  on 
hich  tlie  hiniinous  ]>henoinen.i  could  l>e  studied,  and  tlie  l^cst 
them  have  nearly  j.iways  been  accompanied  by  a  full  moon, 
be  orunbutions  winch  the  r\pc<lition  has  been  able  to  make 
■  th'-  -tiidy  of  ihc>e  phenomena  arc  ihcrcforc  relatively  sn»all, 
(t  siMhcicnlly  irii|Kir;nni.    We  know  from  our  fornter  expfri- 
eiits  that  the  '*  discharninij-appxratus  "^«*dWr«  a  tamiMouty, 
*Hietime>>  in  the  form  of  .1  c!oud-light»soiaetiiiiesui  m^rwhich  rise 
Aire  the  ap|>,iratuN.    I  he  dUTiuic  luminesity  whidi  idw-ays  gave 
le  sjtectnU  reaction  of  the  aurora  waa  produced  very  cai»ily.  Jt 
«•!  mstinetfjf  mtm  *lwt  tht  <t/>f<ir^ms  at  StdimijM,  wmt- 
Hifs  rttH  wUk  tht  naM  tye,  aiid  very        tnih  tkt  tptetr^- 

As  early  a*  the  antunin  of  1S82  Mr.  Pirv.-  JI  ^-overcd  that  it  was 
o%iiible  to  obtain  a  spi-ctral  reaction  <>l  \\\r  .l  iiora  to  the  south- 
jiith-e.i>i  of  S  )d.inkyl.i,  a  fe\\  ,i1"im'  :1u-  li  »riion,  in  the 

irecii  .n  of  the  iiinim;a)n  Lu  isiaiunturi,  v<,  l.iii.  to  traces  were 
l>il)li-  fNeivhere.  I>unn5j  the  autumn  of  iSSjthe  same  reaction 
■■.>••  ^onle(iml■«  obtajnel  fioin  the  mountain  Koniatliv^ar.t, 
hhutiL^h  it  could  no;  be  perceived  in  the  abovc-mcnti'  :!  i  .i:n  c- 
'■>n.  This  luinmou-.  pbcnonienon  vras  alv>  very  distinctly 
bser^id  on  the  foll.jwiji.;  tii.lit-,  viz.  :  — 

On  the  c>«ning  of  N<iveniber  1,  when  a  strong  wind  from  the 
/eat  had  chased  away  the  clouds,  an  aurora  was  seen  which  com- 
lenced  with  a  Cairly  regular  arc  in  the  ncirth-noith>west.  The  arc 
Mchcd  the  ea^tero  horizon  at  about  ao'  north  of  Komattivaara. 
Vhik  th«  reMtioa  wu  obiained  along  the  whole  length  of  this 
rc,  it  etuifely  diMppeared  at  thia  point  of  30*  from  the  horu  .n 
letween  the  foot  of  the  MC  and  the  mountain.  Moreorer,  this 
ras  ditttlMtly  showa  as  the  aitt  of  the  spectroscope  was  directed 
owaidsthe  dischar(;ing-api>aralu4.  On  the  soalliern  si<le  of  the 
nouDtain  the  reaction  a(;ain  ilisappenred  completely.  .\*  a  general 
ule,  I  lie  St  .1  \  \  i.)t  tin  >  liniiuii  Mi^  in  i  n  .111-11.  m  «  1  ^  mil-,  w  .1  dis- 
a 'ice  •■■f  5  kill.,  ijul  oil  Iw o  ui  1 .1  - .( Ml ^  1 .1' ht f  ciobi'i .  '-'ii  N'.jveniber  i 
2,  III  ipitc  of  the  m  joiiligiii.  in  li^;  air,  and  mi  .w,  n  distinct 
eacfii,n  wai  oblaine<i  at  a  distance  of  t  kin,  '1  h.u  eveninj;  the 
»heno'nenon  wa*  verj*  brilliant,  appearing  like  n  moving 
umin  /siiy  along  the  whole  •■•pp.inittts  with  a  difluml  radiatirt; 
an  of  liyht  alM»vc.    It  ni  a*  oliserved  for  ifltca  minutei. 

At  Kuliala  the  luminou.  ]<heiioiiica»  were  generally  of  greater 
lit  entity,  but  the  aiajorit;^'  ot  ihcni  could  oitly  be  leeo  by  means 
»r  the  spectroMx>pe,  chiefly  beotute  on  the  most  fitvourabk 
>cc.i  ■<.ns  the  moooliBbt  wa«  too  bright.  In  order  to  obtaiit 
.not  her  proof  of  the  dceirk  oti]^  oT the  aiirora  homfis,  the 
xpedition  was  fttroi«hed  with  a  double  Iloltz  machfaie,  which, 
n  spite  of  it»  fragile  construction,  arrived  safely  at  its  destina- 
iOD.  When  this  machine  was  connecte<l  with  the  circuit  of 
Vpianlus  I.,  widi  the  |>ositive  I'.il-  i  .uiu  !,  ibe  earth,  the 
umini)sity  was  more  distinct,  iais  »iii»  ii<jiiccd  as  early  as 
)ccL-uil)er  17  at  Sod.inkyl.i,  when  the  machine  was  connected 
vith  ttie  c  iiiduclor  from  Komattivaara,  but  the  more  exhaustive 
tudic  were  ma  le  at  Kuliala.  '1  he  observations.,  which  were 
.Iways  uLvIe  from  ihe  ho.ise  u  |seo  the  sketch),  have  the  fidlow- 
nj;  dues,  \v.  • — 18S4  :  January  27.  Kehruaiy  3,  4,  6.  7,  8,  12, 
33,  24.  'Iliey  were  made  Ijv  Mr.  Itiese  anci  myself,  and  we 
Wve  .1  repor;  of  cich  evening,  that  of  February  3  beiiijj  written 
ly  me.  the  dther«  bj  .Mr.  Itie,e.  We  detail  below  tboM  of 
February  3  and  7. 

Fcbrwiry  Arritped  at  the  (Jbservatory  at  61.3a  The  moon 
•ad  riien,  and  shone  brightly  ou  the  tops  of  the  mountains  ;  no 

race  of  the  aurora  could  lie  »e«ii  cither  i)y  the  naked  eye  or  the  ' 
pcciroscope.  .\t  a  telei  hin-c  signal  the  Moltz  machine  was  ] 
MOnctttd  witii  the  conductor,  the  positive  pole  being  j  ;  I 
owards  ihr  cartli.  But  in  sjuie  of  the  closest  attention  nu  liavv 
•f  auroral  light  could  lie  discovered.  I'lesejitly,  however,  the 
nooo  became  cuvere  t  with  a  baie  (nimbus),  and  the  brightness 
if  its  layfdiminiiilied  by  nne*half;  when  this  had  lasted  about 


half  an  hour,  a  luminous  phenomenon  in  the  shape  of  white 
clouds  io>e  in  tlaniei  from  Apparatus  I.  This  genu  Uu  reaction 
in  tht  ip^'ftriiifopf,  ittiii  was  very  distimctf  ttlt$t  to  Ike  naked  lye. 
At  a  signalf  tht-  machine  was  again  put  in  motion,  and  now  the 
flanacS  followed  each  other  every  time,  givillg  the  reaction  in  the 
apectKMOope.  This  reaction  liad  sometimes  a  certain  pecnliaiity :  - 
althongb  tlie  slit  of  the  spectroscope  waa  very  straight,  the  line 
of  the  aurora  was  rather  broad,  and  wa»  followed  by  •  ooo* 
tinuous  and  very  distinct  spectrum  towards  F.  At  eight  o'dodt 
the  machiiiL-  w,i.  '^loppcd,  and  the  flames  liccamc  fewer  and 
feebler.  At  ji. m.  the  machine  was  again  put  in  motion, 
with  the  same  result  as  before,  rrociul)  a  fog  coviic.l  the 
summit  of  the  ^mountain,  and  tlic  uxpeiimenls,;  tcist- 1  .iv 
I'.ia. 

i  cbruar)'  7. — The  clouUii  were  about  5  C  S.  (5.  >o  ciuo- 
Htratus),  hence  the  reactions  could  only  be  obtained  as  pro- 
jections upon  the  bright  Sijiectrum  of  the  moon.  Now  and  then 
a  very  feeole  reaction  was  obtained  towards  the  north  and  west, 
but  the  .Apparatus  I.  gaTe  none  of  tbeni.  However,  when  the 
Hoitz  machine  was  put  In  motion,  a  ver^*  distinct  one  was  ob- 
tained, particularly  when  sparks  were  emitted.  After  a  CIcissler 
tiitie  had  been  phKcd  in  the  conductor  of  the  machine  the  re> 
action  became  still  more  intense,  ant!  wns  very  distinct  what 
the  discharge  was  accompanied  by  >pu.»ks.  Never  had  I 
obtained  s<i  intense  a  reaction.  Mr.  tlicse  again  remarked 
that  no  absorption-band  had  been  obiierved  near  D  in  the  spec* 
tniin  of  the  uix  i.,  .i[-l!<j'iL;h  its  intensity  varied  conaideraUy. 
From  these  'l  i  t  m  iy  Iil-  uifi.Med  : — • 

(1)  That  tliL-  '•  ili-Lli.in.;ing-apparatus  "  pr'ilui.  i-s  un  ct-rl;iin 
occasions  a  diliusc  liglu  which  gives  the  s|>eciral  icacUon  ol  liie 
anrora  borealis. 

That  a  Moltz  machine  placed  in  motion  in  the  Oioductor 
.hti  I  nu-s  the  phenomenon,  if  it  already  exists,  and  may  emi 
prtiduce  it  under  favourable  external  conditions. 

(3)  This  lmnint)us  phenomenon  is  invisible  to  the  naked  eyeif 
the  moanlight  very  bright,  but  even  then  the  &]>eCttOt0Ope 
often  shows  its  presence. 

After  my  experience  of  the  ituwcr  of  the  "  diacharging-appara- 
lus"  to  produoe  luminous  phenomena  in  ^f«rm  0/  rays,  I 
thought  the  phenomenon  would  appear  easily.  The  foliowing 
conditions  are  however,  I  have  disoovered,  neoesaaiy  for  ihist 
<;  dear  sky,  I'l  t'  t,nir<ratuu-,  and  a  r<hitix\ly  low  barttuUr. 
These  conditions  have  been  very  rare  this  winter,  and  when  they 
have  I  r;  II  prevent  it  was  id  .tii  in,; l-i  ii  l  1  in  innci.  ILiwevcr, 
the  plH-iiumenon  wxs  seen  ;w:l:  ,  wl.  uii  l-ubniiiiy  i"  and 
March  2,  accor<ling  to  the  1  lUu  s  in  ;  reports  by  .Mi.  K  -  ■ 

February  27,  —  Fnjiii  ttn-  pumi  o  .i  Icclilc  aaioial  arc 

was  observed  extern ii lit;  Iruui  wc-;  i.j  n'i;ili-:iiiri!i-i.'a»t,  the  in- 
tensity of  which  gi»dually  incie4istJ.  .\'  the  s.nuc  time  there 
appeared!  in  ifi  ■  direction  of  PietarintunUM  i,  ali.ive  the  arc  but 
IK  '  coniK.  i  1  therewith,  a  sheaf  of  very  intense  rays,  which 
Miivcd  r.ip.  lly  ivestwanl  and  tfsappeared  after  passing  the 
northern  line.  Not  a  .single  ray  was  visible  in  any  other  part 
of  the  sky- 

Maich  1. — Messrs,  Granit,  K'>ss,  and  myself  observed  from  this 
point  an  aurora  whroh  l  api  Ily  ixu^ea^ediu  intensity,  and  formed 
a  corona  as  early  as  8  o'clock,  I  immediatdy  went  to  point 
111.,  in  order  that  the  luminous  phenomena  which  miglu  appear 
al)>ve  the  ai>paratus  at  Pietarintunturi  might  be  observed  from 
two  points  simultaneously.  About  10.30  I  perceivetl  a  very 
intense  ray  in  the  .hn-cti.ui  ■;!"  .Aii|mi;t,iii  t.,  Ic.iikh.;  :\\  lu-i  .i 
little  to  the  east,  but  rising  by  degree-  lihi'  a  r.ul.aiii  -h._:tf, 
with  a  slight  westerly  direction.  The  phcn  iii..ii.>n  lasted  fi>>:ii 
thirty  to  forly  seconds.  On  telephoning  l  ■  Mi.  Crnnst.  wlm 
remainetl  at  point  O,  lie  rejjlied  that  no  lum  n  hlIv  «  i  *  si  ;e 
aliove  the  apparatus.  Afterwards,  and  at  short  aiicrvais,  1  three 
times  saw  a  feeble  ray  in  the  same  direction,  but  of  different 
aspect.  The  ray,  which  was  vertical,  ai>i>earc.i  of  eipial  size  and 
of  a  pale  ycllo»v  colour.  Although  fcehlc  it  was  very  lHstillCt> 
According  to  Mr.  Uranit  no  rays  ould  be  observer!  from  point 
O,  cithet  above  the  ajiparatus  or  around  the  mouiuain  for  a 
space  of  about  15*  Mt  ciuter  side,  and  on  this  occasion  the  mooop 
l^ht  was  very  hr^bt.  whidi,  together  with  the  intense  anroca* 
'  rendered  ihe  observation  rA  the  luminous  phenomena  very  difli- 
]  cult,  and  t>esiilej  this,  the  distance  from  o  to  1.  is 2*45  kui.,  while 
h.  i.i  III.  to  I.  it  is  only  i  j'j  km. 

11  .\iiy  doubt  remained  .ii  to  the  first  observation,  i.t  as  to 
whftlii  t  till  rays  were  above  \\\--  iimuniains  or  not,  llie  -lond, 
taken  on  Marcli  3,  i*  quite  conclusive.  X/  Mr.  Oranit  c  >uld 
percdve  BO  rays  at  point    at  a  dblaooe  giving  aa  angle  of  15* 
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at  two  sj.lt-,  .;i  the  iDoaiiuia,  tliat  merely  proves  /i<»/  the 
tight  ioaitiK>  fed'U !.  f\  tttralt  a  i/utanf .  /  2^S  ^"^  <  il"'»igh  "  wa* 
visible  at  i  56  km.  The  rcfkcttoa  of  the  moonlight  was  also 
stronger  at  point  o  than  at  III.,  became  On  this  OCClioil  the 
moan  was  nearly  north  cast. 

It  is  not  easy,  I  confc>'i,  to  make  a  rhumJ  of  the  resulis 
arrived  at  by  the  researches  of  the  Finnish  Expedition  to  Lap- 
land concerning  the  electric  currents  of  the  earth  and  the  .atmo- 
sphere, diieihr  owing  to  the  circumstance  that  the  matcrialit  are 
nMasyekfialqrMudjrMd,  but  the  followiag  mj,  however,  be 
aooojMed  «s  quite  certain,  as  chey  are  based  00  actual  observa- 
tions:— 

The  aaraim  baiicelia»  wbidi  has  long  been  a  dispated  cntgnM, 
is  the  remit  of  an  atmoeplherie  dectrie  correot. 
This  auroral  current  can  be  measured,  and,  as  %  loleii  ttndied, 

by  the  methods  employed  by  the  Expedition. 

The  "discharging-apparaius,"  nr  netw.irk  of  pointf  l  in 
ductors,  used  by  the  ExpedUwn,  h.is  very  often  proJuc- .]  .i 
ilift'.iNt;  ligtit  which  gave  in  the  speclroNC' "(h:  .in  .niroral  •■pectrum. 
Under  very  favourable  condition-  \hr  li^ht   ajijK-.-iitfi  in  the 
form  of  rays  above  the  apparnui  . 

With  a  Holti  electric  machine  the  ditluse  light  may  be  /ro- 
diufd  under  favourable  conditions,  and  if  it  exists  alieadj  it  may 
be  considerably  intensified  by  the  same  means. 

For  the  study  of  tvr.-cslnal  electric  currents  a  BCthod  has 
been  found  wliidt,  while  avoiding  all  foreign  inflaoweSt  pemita 
of  thecnticnt  being  measured,  both  as  regards  absalalestreit|^ 
and  M  fHBsnls  the  eaact  laws  which  regulate  iL 

Avwi Mwr  tKfmmtma  A  tmulkat  tit  tasittmet  ^ 0  Mtc/ 
terrettrlml  tmrm^  timUtr  tr  iJUMfrf  mrmmt  tmrnmli  u  very 

fr^bMt.  ScUlf  LEHSTJtdM 

Hebiagfors  Uahenaly 


ON  THE  NA  TURE  OF  LICHENS 

IN  the  yournal  of  the  Linnean  Society  for  December  12, 
1884  (Hotany)  there  appears  a  review  of  the  "  .Mgo- Lichen 
Hypothesis."  by  the  Rev.  J,  M.  Crom>)ic,  F.L.S.,  from  the 
itiOl^y  conservative  point  rtf  *iew  of  Nylander,  on  wfaidi  I 
desiie  to  make  a  few  renarlts  aa  a  critical  stndeat  of  BoUmy  at 
lanK. 

Mr.  Ciombte  citeib^  as  a  btal  objection  to  Scbweodener's 
hypolhesb  of  synbio^  between  the  lichen  proper  and  the  al};.n 
fonning  its  gooidia,  that  in  other  ca5t  ^  of  vcgr  tal,!,,-  i;,ira-.itism 
"the  hosts  usually  become  s|)cc(lilyexhaiistc.l  and  (iri  dly  perish, 
often  invot\  inj;  in  t1u-ir  tli.it      thi-  j)ara^ilf  if-i-lC ;  wlu-rcas 

here  we  have  "  a  para^Uc  cxcLcdiH);  in  and  numherof  i  rlKliy 
many  hundred  limes  the  notuishu;^  ph\nt  which  it  invests."  It 
is  now  over  six  years  since  I  sent  vnu,  with  rcfercnu*  to  this  very 
|>'jint,  a  lirief  n;>te  .11  the  ■-uliif.  t.  which  pruhal'ly  escaped  Mr. 
CiomUie's  notice  by  its  brevity,  and  of  wnich  I  reproduce  the 
substance.  The  essential  elements  of  antritkm  of  a  ftingus,  so 
far  as  we  can  judge  from  culture  experiments,  are  as  follows  .— 
(1)  a**  *0mlitHtnti  ;  (2)  nitrogen  in  the  form  of  nitrair  s,  nitrite-., 
or  ammonia  ;  (3)  carb«m  tmd  kydtv^tn  eombimtd  in  the  form  of 
taittaie,  carbhydrate,  or  fat,  4cc.  An  alga  requiits  only  Nos  i 
end  a,  deriving  No.  i  by  asaimiielkin  from  the  carbon  dioxide 
oflhe  atmoqihefe  and  water.  The  lichen  hypbw,  aidetl  by 
enCfetiOB  of  carbon  dioxide,  can  dissolve  the  ash  constituents, 
No.  t,  fifODS  the  substratum,  taking  them  up  by  the  rhi^oids  ; 
the  rain  prolably  brings  No.  2  in  t!ie  I'  rni  of  traces  of  nitr.ites  ; 
No.  3 can  only  br  formed  byassimjl.i't  in  in  ttie  ifgtl  part  orgonidia 
of  i!ir-  lichen.  Hat,  to  uhtain  the  carl.hvd;  v.  Nh.  3,  there  is  no 
riee:i  f.)r  the  hypha  :■)  |>cnttra:c  ilie  tmni  or  tu  molest  its 
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the  outer  layers  undergo  constant  gelilication  and  renewal.  Into 
this  it  i<  that,  as  shown  by  Hornet  ("  Sur  Ics  Gonidies  des  Lichens,  ' 
Ann.  St.  Nat.  B«l,,ttT.  5,  xvii.)  the  hypha?  ptnr'rjiic;  and  if 
they  only  lived  OB  tUS,  once  I' riu'-  !.  there  would  l  e  no  strain 
whatever  on  the  resources  of  the  alga.  Bat,  even  :f  they  stimu- 
late an  abnormally  rapid  cellulose  fomatioo,  the  injury  need 
not  necessarily  be  severe.  Wc  sec  oysters  living  well,  though 
their  shells  are  burrowed  by  the  sponge  CUona ;  they  produce 
new  hyers  of  shells  far  faster  than  when  they  ere  sound,  hat  are 
otherwise  nainjuKd. 

An  aaloolced-for  confirmation  of  these  vi  u;  is  found  in 
lime's  account  of  the  Hymenolichenes  (in  i'mitj-heim's  Jahr- 
Mrwr,  jrv.,  part  2),  where,  "m  comte\fuen(t   .1   the  iimi-  lally 
perfect  investmeat  of  the  gonkiia"  by  the  hyph*,  ihc 


gelatinous  invectntcjit  of  lUck  cell-wail  cxan^lrtcly 
'rhl«  is  in  niarke«l  contrast  with  the  oaual  state  of 

figured  by  Hornet. 

De  Bar)' puts  the  case  thu«  :  — "Wuh  theu  gro^. 
algsc)  the  a'ssimiktion  of  carbon  dioxide  |<r-.i»t»  m  • 'se- 
plasm  with  its  ehl  >r.jpliyll,  and  prmluccs  organic  c-»*i". 
pounds  utilisable  by  the  fungus.    .\t  the  same  time  ■ 
of  the  fungus  ramify  on  and  in  the  substiMom.  aad 
mineral  pabulum  required.    These  tiro 
complement  one  anothtr  {Verglei<kmi» 
hiU  d.  JHlu,  &c.,  1884,  p.  435). 

It  is  further  notewortny  that,  if  the  gr*>wth 
eonidia  is  often  favoured  by  their  hidhmse  ill  ih* 
tneir  rapidity  of  multiplication  )>y  divinaai  k  ae«al*r  v 
while  spore-format jijn  ,  &c., remains  in  coo>i»leie  fcl<?T*ui 

Mr.  Crombie  recalls  the  absence  of  ftlyae  in  flk^-«  • 
lichens  .1^'. iiuii I,  t.g.  "granitic  dctiiti:s  and  tjc»iiWc-rs  • 
summit  of  lofiy  mountains."    This  f..l!ows  irom  ihs  '.^ 
algtc  alone  c.iinn):  there  -htain,  un.\.^vi--;ed,  their  p«pc- r  ' 
the  mineial  su'i^iances  nr  n-^li  conslituestfr.     The  a^^lj  • 
fungi  iil'ii:  ft.-ini  l<x-alit.c~  simply  aliowa  that  thn  » 

live  without  their  algal  i;onidia. 

Mr.  Crombie  gives  .v.  an  essential  disiinc-.  .ue.  '■■  mm 
hyphx  of  lichens  and  those  of  fungi  the  cbiunactcv  bn 
wall:  "perennial,  firm,  penetrated  by  liciitiwii.  isu 
pulrible,  and  insnlulJe  in  caustic  pota»h  in  ih«  forsMV .  n. 
very  soft,  with  thin  walls,  readily  putrifyin^  00  mKrr^'  -•  . 
on  the  uplicatioD  of  caostiic  potash,  snsawdielafti 
dissolved?' 

As  r^ards  the  thickness  and  permanence  of  the 
needs  hardly  to  be  recalled  how  much  thi*  di^'  artsr 
tlifferent  parts  of  the  s.-iine  fungiK,  an<l  noM  '  !-.  m  z^sre^m 
organs  of^  different  members  of  the  same  jjroup  of  ftx" 
pare  PolypoTMs  and  Holttuf,  S<hitapkytlum  and 
to  the  presence  of  lichenin,  De  Haxy  s!axr«  l.;^.      .  - 
that  in  at  least   three  gelatinous   fungi —  /^  jtMvar   -  - 
Pi>lv!fii^ma,  and  Hysttrium  mmermfvrmm — the  h>^^ 
on  ;l.c  ..j. plication  of  aqueons  soluna of  iodine*  tMi%f>« 
"  lichentn  reaction." 

.\s  regards  the  alleged  solubility  of 

elash^  I  atnata  loss  loundentandit,!  ^ 
en  in  the  habit  of  aiiag  this  leaetton  **  fftit 
preparations  to  demonetnte  the  presence  of  pacaiim  't 
hyphae,  whidi  weald  be  impossible  if  it  diaBol««ii  tkem.  'j 
find  no  acoooat  of  this  aolability  of  fii^^  r>M  arfh  7  * 
meistcr's  very  oomptcte  **Ldirt  mh  dtr  PDtamsgnsC*. 
I>e  Bar)''s  aU>ve-cited  work. 

.•\  misapprehension  on  the  |)ar:  of  the  author  u  i    .-. - 
the    .'si.hwen.leiK  ria:.     -lIih-  I  <,.verlool..ccl    ibe   '  .r  . 

cortical  layer    when  they  %\K.i<i.  "as  if  only  t  «•  o  elerxjcn*  ■  r-  • 
iMtii  the  structure  of  lichrn^,  vu.  hyph-T  and  goDidia. 
•  111.-,  M)  far  as  it  is  true,  to  the  t:«-neral  recognition  by 
■  h.it  ^u.h  ['-.eiidi)- (.arcncli  s  iin  a>  that  com^tc^ii^  tke  - 
tofittai  layer  of  lichens,  of  fungus  vclerotia,  Ac,  »  i 
extreme  modification  of  the  hyph.x.  Hut,  far  fnjm  beiaf  jj->  - 
it  is  figured  and  described  by  S  i, ),    1 "  I'ext-Uook  -.(  h-at 
<lst  Engl.  ed..  iSS,  th<.    u. :  cxplanaiioo),  ■!  ' 

"The  upper  and  under  cortical  laycrt  (of  JUnAaJalia  cm 
hyph.-e,  which,  however,  .  .  .  cooatt  of  shorter  Celk  a-  •' 
united  withoat  iotentices,  forming  a  pseudo-pardK-^tej. 
fomatioo  is  also  deeeribed  by  Bomet  ie/.  ft:. .  p.  s.;  . 
Bary  writes rilf.,  p.  436):  "The  bjfHmk-hr»»(>.z- 
the  cortical  layer   (' R  i  nd  en  sc  h  I  rh  t ')  . 

^.  'ave  in  certain  specie*  of  /".v^^Vj  Tv 
e      such,  having  the  lumicx  .-f  'Sfjr  ■i.t 
irii.;:i'e  I  i'.nii  s )  jii'i.-ival.  even  ih-jc^  ^ 
rile  i-./.la,  lit  eU;-  •.\ir\  ,«rr  1ormc\i  r>f  r 
I'li-inalii-  ,:ell-,  ■:  irtci  l&e 

jiari  P'  hvina,  which  is  olt«rn  extremely  MgiU  ■ 
'  V.  /f  ')   .     .  The  structure  of  tH«><  calsaJ 


without  intervti.-t 
either  recoj^ni  ,\ 

1  til-  (  ■.iitenllv  el 

than  ihu>e  d  i!i 
diametric  roun  Ic 
of  a  psets*! 
neat  (' 


■ihows  grtit  Mjiulkiniy  to  that  of  many  sclcr-^ra." 

In  the  latter  half  of  the  p^per  Mr.  Cron  t  ic  <^^p<js«*  *: 
the  view  that  thejpMiidia  nriginaie  in  the  ccUuks  of 
thalline  and  eoitical  layers."  .tnd  iUmtiatcs  it  hy  fgrnr 
this  no  attempt  is  made  to  show  the  nan  playcH  by^* 
plasm  in  the  procdS*  ao  omimkw  whidi  is  aa  implied  Mt* 
of  the  iaadequacy  of  the  wcaponv  «|itiGiJ  aaii  u»  • 


'  As  rtgxrit  Ut 
o''  lichrn  growdl 
c  uusism,"  il  it  only 
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cin|>li>)c.l  in  the  invc<M^t!'>n»  Oil  wbidi  tlie^*iew  i$  based.' 
c  onsidetlng  ih^t  chlorxphyli  l>odi«  and  plasltds  generally  are 
unknown  in  hyphx*  of  nil  kinds,  and  in  x-icw  of  ihc  recent  rc- 
icuchcs  on  the  pari  pl.\vcd  by  nuclei  in  cell  formation,  we  had 
:i  nt;Iit  to  expect  some  2ilusii)n  to  tliesc  mnlters  in  a  research 
•laied  1884.  As  rcijanU  the  optical  [wwers  employed,  two 
in>(Ances  will  sdfficc-/  Fi^.  7  is  slntcd  to  bo  highly  magnified  ; 
71).  a  mnrt*  )(i'jrldv  mj\giiihe<l  part  thereof,  is  only  enlar  ><fl  27^ 
dianv  tLi,,  .11;  I  il  l,  1.  the  hijjhcit  power  used  !  Fig.  ^a  1  mi.  1 
!■»  show  "the  Mipatalcd  gjnidia  (of  Pscroma  hyPttoiuin\  m\:Vs^<iA 
in  the  cellules  Jol  tbc  cortex],  after  Nylandcr."  It  represents, 
in  fuel,  a  homogeneous  green  spot  separated  by  a  narrow  blank 
vpacc  from  the  concentric  dooUe  Wack  outline.  Fig.  Za, 
"  Conidia  (of  Lttanora  :;Ma],  as  *ecn  incliscd  in  the  cellules 
i}f  the  pscvido-parcncbyiiia,  magniAed  .ibout  270  diameters," 
oeHj  ^ma  ftoni  70  io  the  bUck  ontlioe  being  single  instead  of 
dauUe ;  end  diese  two  figum  eie  the  ooIt  ones  professing  to 
(tlustrate  the  actual  formation  of  the  gonidm! 

So  much  for  the  formation  of  the  gonidia  from  the  hypha;  or 
llie  iUtivltI  ct-lhilar  <i.r!K.il  tay<;i.  Of  (fic  itiSL-r-c  •'■ligin  of 
livph.'j  l'iv;:n  (^iini'ii.i,  llic  ;uitli."jr  g'wi^^  lH»  hint  ;  )'et,  -^uirtiy  this 
^hotili!  l>c  Inkfii  intii  cfjn-i  loMtiMn  also  in  a  cit:>[J<:;c  account 
if  til  - lu  lii-ii  ;i>  .1  -iiir.  lr  (>r[;;mi-m  ?    Mr.  CromUe  states  that 

.SV/i'.i/  ;i'>/,  //jrw.'  .•/>A<^«,  .Vo'.'.";/'«.).  StigontMa,  Cora,  Dii-ha- 
ncma,  CkrwUfms  or  /Wn/e/>aJt/!,i,  Avj.'iV  and  Gltxocafifd  (at  least 
in  part),  Gongrotira  and  Pkyllidi intm,  luvc  now  to  be  removed 
tiom  the  olaM  of  tbe  a]^a\"  having,  "in  come<}uence  of  the 
dUcovery  of  their  ftuctilication,  l>eeii  proved  to  be  lichen^.  "  1 
Such  papers  as  those  of  Bomet  and  Johow  are  in  oompiete  li-  ' 
cordance  with  this  view,  except  as  regards  Cora  aiM  Di<t\-  I 
fuma  (or  DieiMuma'u    Mr.  Crombie  seems  to  be  uratware  that 
the  discoverr  of  a  hymtimitgedem  fivctiicetkn  in  these  very 
K:enera  of  lichens  hf  Mtttinlo  {"ContHbuaiioBe  aUo  Stndiodel 
genere  Cora"  in  /Mnw.  &frm.  Bet,  IttJ.,  vol  xiii.  tSSl), 
;onfirm<.'d  and  extended  by  Johow,  is  reganletl  by  most  botanists 
IS  the  very  coping-stone  of  the  symbiosis  theory  founded  by  De 
Bary  arwl  Schwendencr  ;  but  ihcir  i>.i|".rs  are  nut  rcffncl  1.1. • 

I  may  say  that  I  h.ive  personally  )iiinti-il  through  inauy  a 
f/os.'i'c  colony  without  i"iri  ii:iL;    trace  of  hyphx  ;  and  there  is  no 
•(•curd  of  the  transinuiation  of  a  AW/w-ccli  intoalichen  or  fungu-^  I 
ivi'ha.    Yi  t  this  is  wanting  to  show  that  A'ostoc  is  the  immature 
orm  of  a  lichen.    So  I  have  frcfjuently  seen  Glavcapsa  colonics 
penneated  by  hyphas,  which  could  often  be  traced  to  septate  , 
'probably  licheo)  spores,  but,  like  all  other  observers,  never  to  a  | 
{reen  cell.    G^ngrosira  has  been  demonstrated  by  Stahl  to  l>e  at 
jCast  in  part  the  rr^iini;  f  irm  of  Vtu  hfria  ("Die  Ruhe/ustand 
ler  I'auekfria  gfminjij,"  \.\\        Z<il.,  l9j%  p.  I29,  t  ii.),  and 
ttttit  henoeforwud  nalt  only  as  a  fomi<eenas.  PkyUaetidium 
s  eoodier  fetm^g^mi^  comprising  young  forms  of  genet*  so  dU- 
: jnot  US  Ctlmlukt  sod  A0iww6i>f  Ciun. 

f  have  abstained  (rom  reriewtng  the  purely  critical  apprecia- 
iori  of  the  works  of  Schwendencr,  Bomet,  Rees,  St.ihl,  &c., 
hough  Mr.  Crorobic's  treatment  thereof  scen\s  to  me  dccide<lly 
tffband.  But  1  Ini^t  "hit  :ri  iny  to:nir-.--  on  his  ij'jsilivc-  iii^u- 
ncnls  in  favour  ol  the  unitary  theuiy  of  licliens,  I  h.wc  not 
!cd  il'.f  l>ouii'l'=  ^v  "  !>y  the  respect  nil  nr.i  t  feel  low.irds  his 
'  .v:e-.t  .\nd  .iriiuous  w.jfk  on  the  classification  of  so  difficult  a 
M<  Makcu*  M.  Haktoo 

Queen's  College,  Coric 
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C  AMBKiui;^:. — Atempatanr  Pathological  Laboratory  has  been 
ittcd  up  for  Pnil  Roj»  ud  it  is  proposed  to  vote  40aA  fbr 

ipi>aratus. 

I^owniiu;  Co!k;;e  has  n')w  a  capit.il  i.)'poiumity  of  appointing 
I  scientific  man  ast  Master,  owing  to  the  death  of  Dr.  Worsley. 

Mr.  C.  Dixon  Ueen  appointed  a  Pemonstrntor  of  Mcchan- 
■>ii\  .ind  Appli<-d  .^ILl.han^cs  in  pl.ice  -i  Mi  J.  If.  Nicho''  . 
esigned. 

A  discussion  took  pUoe  last  Friday  on  the  Ke|K>rt  as  to  a  new 
Jhcmical  Laboratory.  P(oC  Liveiag  state^l  in  forcible  terms 
he  inadeqaacy  of  the  present  lahoratOfjcs,  which  were  inferior 
o  thoee  of  many  sdioola.    He  could  not  classify  students  ;  he 

ad   no  class-rooms,  and  liter.TlIy  no  provision  f  ir  rese.ircli. 

*  The  wonderful  result*  ohtaincU  by  .Mtak  a.n4  Muil<-r  in  tlieir  xt^r  it.  I<"s 
n  the  "  MicTogoQiilta  <>r  t Jchcnt "  *how  th«t  Kifk  fomtn  aUme  dit  tuvl  iumoe 
V  icieniific  in»«»ligaii(jo.    Mr.  Crombie  ha*  n^hlly  rejected  their  viewi. 

*  Jobow'scouM  ianOr  havis  nacM  CociMMt  bcfert  tti*  cempoiiiioa of 
4r.  Owsbisnsnnr.  MstlinloradMMfteai  rVi. 


Cambridge  was  subjected  to  severe  condition  ;  a  new  Univer- 
sity in  the  north  of  England  was  supplying  considerable  nenns 
of  research ;  and  befcH^  long  it  must  be  expected  that  the  plans 
for  a  Teaching  University  fnr  London  would  he  carried  out.  tt 
would  be  economical  to  make  good  provision  while  they  were 
about  it.  The  estimated  sura  of  30,000/.  was  as  low  as  would 
provide  suitable  accommodation.  The  chief  objections  urged 
aj^ainst  the  proposal  were  as  to  the  ni.ignilude  of  the  som  in 
o:.>;'or;iou  to  (•iher  rt:i|uiremcnts  and  to  the  funds  at  the  di>- 
i'ob.il  of  il»c  Uni\.  r>it)-.  Prof.  Humphry  nuiih.'  a  vigorous 
anoeal  to  men  of  wcihh,  who  uiiL;lit  hn  l  in  tj.inibri  l^je  many 
objects  worthy  of  their  munificence.  Cambridge  laboured  under 
the  double  disadvantage  of  being  poor  and  of  being  thought  rich. 

TitK  following  courses  of  Lectures  and  Demonstrations  in 
s|>ccial  branches  of  Ph}'sies  will  be  given  in  the  Physical  Lecture 
Room  And  l„Jioia;ories  of  the  Science  Schools,  South  Kens- 
ington : — ji)  Connection  l^ctween  Sound  and  Music.  Six 
lectures  ^.nd  Demcjnst rations  by  R.  Mitchell,  at  2  p.m.  on 
February  3j,  25,  27,  March  2,  4,  6.  {2)  Certain  Optical 
Measurements.  Eight  Lecliires  and  Demonstrations  by  H.  H. 
Hoffert,  H.Sc,  at  2  p.m.  on  .March  9,  II,  13,  16,  18,  20,  23, 
25.  (3)  1  iettric.il  Measurements.  By  C.  V.  Boys,  A.K.S  M., 
at  2  p.m.  on  Aprd  13,  15,  17,  20,  22,  24,  27,  21?;  May  I,  4. 
(4)  The  Chemical  Action  of  Light.  By  Capt.  W.  dc  \V,  Abncy, 
F. R.S-,  at  2  p.m.  on  May  6,  8,  11,  13,  15,  18,  20,  22.  The 
aliovc  courses  are  open  without  fee  to  all  second  and  third  years' 
rMular  students  of  the  Normal  School  it  Science  and  Royal 
School  of  Mines,  on  their  giving  to  the  Registrar  a  written 
recotnmendatioo  from  the  Profeanir  or  Lecturer  whose  classes 
ihey  are  attendiog  at  the  tine.  The  fee  to  otben  attendiaK  the 
courses  are :  for  each  aepanM  cowsei  ion. ;  for  all  the  courses 
yu.  Such  fees  are  payable  in  advance  to  the  Registrar  of  the 
Normal  School  of  Science  and  Royal  School  of  Mines.  1  hese 
courses  will  only  be  given  it'  a  certain  number  of  applications 
are  ni.ide  a  week  before  Ket>ru.iry  23.  TliosC  intendmg  to  join 
are  therefore  requested  to  do  so  as  soon  as  convenient.  All  the 
causes  ate  open  to  women. 


SOCIETIES  AND  ACADEMIES 
London 

Royal  Society,  January  29. — "On  the  Structure  and  De- 
velopment of  the  Skull  in  the  Mammalia.  Part  HL  In  ecti- 
vora."    I!y  W.  K.  f.^rkcr,  1  R.S. 

Althouf^h  this  l>aper  is  cunle-seiliy  (jnly  .1  iraLtion  of  w li.it  is 
necessary  to  lie  done  in  this  p<jlyniorphic  order,  it  shows  at  least 
how  >lili;eult  .1  j^roup  it  is  to  handle.  For  the  Insettivota  arc 
set  in  the  niiiist  of  the  other  mammalia— low  and  lii>;h.  They 
might  be  called  ihc  hiological  stepping-stones  fnim  the  Meta- 
theria  to  the  Kuiheri.i. 

One  thing  can  be  done,  even  now,  with  oar  present  fny 
mentary  knowle^e  of  the  Structure  and  h  velopment  of  tSe 
insectivorous  types — we  can  assure  ourselves  that  these  types  are 
immediately  atiovc  the  Marsupials,  that  they  have  the  bats 
(Chinoptera)  obliquely  above  them,  that  their  nearest  rdattons 
nMBt  M  toiight  for  amongst  eitinct  Eoeeae  fbnns»  and  that, 
low^  aa  they  a»»  and  antsted  and  often  dwarfed  to  the  tttter- 
most  (so  that  nature  eooM  not  safely  go  farther  in  that  dJiection), 
they  are  rich  in  prophetic  characters  Utat  have  oooie  to  perfection 
in  larger  and  nobler  types. 

I  think  it  will  not  t'C  denic<l  th;it  in  the  .i-eon:  "f  [he  ly;H> 
the  Chiroptera  .ire  above  tlie  Ins<_-i;tivora,  .mil,  .vs  it  -  le,  a  -<">rt 
01-i:ei  i,il  •' n^w  leader ''  from  tluit  stoek,  .mil  th.tt  th  .-  I:  sccti- 
\ora  .tre  moie  or  les^  transformed  modiiiications  ut  the  in  isupial 
type.  I  suspect  that  the  existing  Insectivora  jtist  yic'd  the 
zoologist  one  of  his  groups  of  tv[>cs  classed  together  bee  use  be 
knows  not  what  else  to  do  with  them  ;  they  are  not  a  proper, 
clear,  special  branch  Of  "leader"  of  the  mammalian  li'e-tree. 
They  form  one  group  under  one  desifjnation,  just  as  the  p.^  'r  «.-f 
this  metropolis  form  a  tjroup  ;  their  spci  iai  mark  is  simply  lowli- 
ness ;  they  differ  initr  se  almost  as  much  as  the  wbde  remainder 
above  them  diflSer.  The  higher  forms,  however,  because  of 
their  elevation,  can  aflfofd  to  be  sub-dtvided  again  into  order 
after  order.  If  we  could  descend  and  see  the  transforming  and 
newly  transformcil  Placcntalia  of  the  Eocene  epoch,  then  the 
rnorpholo^ist  ami  ihe  z>x>logist  woulii  find  coniin<jn  ground  ;  the 
taxonomy  of  the  Utter,  however,  would  be  as  useless  as  the 
titles  and  distinctions  of  modem  society  to  some  ondeveloped 
race  of  savage  men. 

The  best  type  of  Inaectivore  for  general  comparisoo  is  the 
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Yttiiif^blug^EriHOfens  ntrofHrui),  as  it  shows  the  least  suppression 
tit  puts,  and  the  best  development  of  that  which  is  duignostic, 
•o  to  q>ealc,  of  the  order.  In  it  the  grest  iavestii^  bones  of 
the  skull  ait  simDar  to  thote  of  the  muraiiiiaU  bat  the  nasat  and 

squamosals  are  smaller,  and  the  frnntnh  are  larger.  Tn  t*^i-  hard 
palate  there  is  a  comidcrabic  relapse,  as  in  maniu;'i.:l-,  i  crtain 
tracts  of  bone  being  absorbeii,  but  it  has  no  me!.optL'r)'goids,  and 
only  /frv  vonners,  yet  tlic  anterolateral  pair  are  well  dcvclope<l. 
Murc'ivi  r,  tin-  tympanic  region  ha«  only  one  annuhii,  the  o\itcr 
Ijont-  ;  ihv.'f  is  ii«>  separate  os-bullit.  Instca<l  of  the  latter  there 
is  a  cre>centic  shell  of  bone  which  grows  from  the  basisj  hen  li  I, 
greatly  increasing  the  size  of  the  tympanic  civity.  In  the  cndo- 
skeleton  in  front  of  the  tympanic  cavity  there  is  a  remarkable 
tidge  of  bono  growing  outwards  from  the  alisphenoid.  That 
ridge  is  the  remnant  of  the  alisphenoidal  tympanic  wing  of  the 
marsupial,  and  th«!  shell  of  bone  growing  from  the  bosisphcnoid 
is  the  same  morphological  element  as  the  separate  Of-hwllae.  but 
it  has  lost  its  independence.  The  higher  mammalian  Irpe  is 
folly  teoched  in  the  thorough  freedom  of  the  alisf^eooid  from 
the  general  cranial  wall.  This  character,  indeed,  ts  intensiAed 
into  the  special  diignoi^ic  of  an  uuectivore,  for  it  lies  almos, 
wholly  oat«ide  the  orUtosphenoid.  I Tcre  the  sphenoidal  fissurct 
which  in  this  ca«e  lets  oat  the  second  branch  of  the  fifth,  but 
not  the  optic  nerve — that  nerve  having  its  own  foramen  in  the 
orbitosphenoirl — is  not  a  mere  gap,  but  a  lide  fxi'Siiqf,  or  a  sort 
of  sphenoidal  corridor,  r:L;Iit  nn  1  left.  In  these  things  the 
hedgehog  is  higher  than  tlir  m.ir  npial,  but  in  some  others  it  is 
lower,  or  more  archaic.  Tli'  -i  laiier  character?,  which  suggest 
xa  uprise  from  a  more  genera)  ly(>e  than  tlie  existing  melathcria, 
are — 

(1)  The  devflopment  of  solid  hyalint- cartilage  in  the  pterj'goid 
region,  a  remnant  of  the  plerygo-quadrate  of  the  Ichthyopsida. 

(2)  Tlic  presence  of  a  persistent  pituitary  hole,  which  is  con- 
nected with  a  curiously  spectalisctl  stnicturc  only  seen  in  t)'pical 
inscctivorcs,  namely,  a  hollowing  out  of  the  basis  cranii  beneath 
the  pituitary  n-5;ii<n. 

(3)  A  third  archaic  cfaai»et«r.  not  seen  to  the  existing  marsu- 
pials, is  the  huge  yelativc  sbe,  long  persistence,  and  sepoiate 
distal  ossification  of  Meckel's  cartilage,  ^>  ihat  in  the  embryo 
hedgehog,  and  even  In  the  nestling,  the  primary  lower  )«w  is 
as  large  as  in  fishrs  generally,  scarcely  excepting  the  Selachians. 

Tlic  iissicuta  audiiia-s  are  typically  Eutherian  :  we  have  lost  the 
inip<»rf..r.i!v  st.i|.,-s  ..r  columella,  the  int.Tliyal  i-  vvry  small  .<r 
alMcni,  au-.i  tin.  uliIIliu  and  incus  are  im:v:!i  hkr  wr  iiud  in 
the  higher  mauimaU  l:i  ti<  i  dly.  The  pneumi i icity  . it  tlit-  ^kull  is 
much  reducetl  :  ttic-  •  Ii'.uf.iry  region  is  almost  douhle  the  relative 
size  of  th.it  of  1  M  ir  upi.il.  In  the  head  of  another  famdy  of 
the  Inscclivores,  nanieiy,  the  mole  {TtU/>a  rt»nyVra),  there  is 
much  that  is  in  accord  with  what  is  found  in  its  distant  relation, 
the  hedgehog,  but  ia  it  there  are  evident  signs  of  degradation 
and  of  relapse  into  what  b  lfar<:iptal  in  character.  The  nasal 
lat^rlnth  is  relatively  immense,  and  the  skuU-walb  below,  later- 
ally, and  behind  art  as  cx<piisiiely  uneunutie  M  in  the  flying 
MAnopial  {Pttammt),  the  bird,  or  the  crocodBe.  The  iwollen 
basis  crmilt  all  air  nlleriea  within,  is  so  excavated  that  the 
hinder  sphenoid,  both  base  and  wings,  largely  helps  the  flat 
siogle  tymfMinic  to  form  the  drum  cavity.  I'he  pituitary  h«)le 
does  not  exist,  but  there  is  a  considerahlf  rv^i  i  l  r \rtil;i:;r. 
The  ostictiln  in  lh(  iidull  are  normal,  bti'.  n  l  uri.ju^  ptcio.!  uw- 
racter  is  seen  in  the  ossification,  in  iru'  y mn^-.  three  parts  grown, 
of  the  shtath  of  the  stapedial  artery,  whieh  t  ir  a  time  hohk  ihe 
siajioi  in  its  place.  It  is,  however,  abss  r'.i  :  af'.i  rwanls,  li  ii 
remains  in  the  nrlaled  genus  Afvt^iilf.  In  nearly  hall-grown 
youni;  moles  ihe  malleus  is  quite  like  that  of  the  marsupials  ;  it 
is  an  evident  "  artioibre,"  with  copious  wild  growths  of  bone, 
sub  ili  linci,  which  answer  to  the  "angwlarc"  and  "  supra- 
angiilare  "  of  a  reptde  or  bird.  This  malleus  in  its  articular  |>art 
has  two  endosteal  and  one  cctostcal  bonp;  centre. 

Meckel's  cartihige,  long  oootioooua  with  the  malleus,  is  nearly 
as  m.xssive  as  in  the  bed^og,  and  hM  It  noee  diitiact  aepaiate 
o  siiication  in  its  snb'distal  part*  a  long,  independent,  but  tem- 
porary hytvii^iKkiat  hMtt. 

The  mole  sliows  a  most  remarkable  developmen*'  >r  fin-  endo- 
cranium,  which,  twenty  years  ago,  suggested  to  mt.  thut  it-  skull 
retained  unniis:akaM'  iiii.ii.it:i:i:i-it.;i>.  tliaraitrr..  In  large 
young  of  the  Eihiana  au«i  Oimikisr hyuhw  ;he  -oll  liiv  of  the 
ch.m  'r  .1  r Tiium  is  immense,  like  Ih.^t  of  a  C*/";,,r.  /./>chchi.in. 
and  ilie  invesiing  liones  are  thin  an  l  i.lint.  ry.  I  have  not 
made  out  the  mo<le  of  ossification  of  tin-  iniu-r  skull  in  th.-s<: 
types,  but  in  tfirU,  if  not  ia  the  tttter,  the  mole  agrees  with 


them,  that  is,  in  the  great  develouoMOt  sad  iik^f^ 
of  the  inner  skull.     The  opisthoiic  MM  osqfits  »Si 't: 
petro*ma6toid  region,  whilst  the  prootic  bonr  ctmrr 
its  right  plaoe  on  the  firont  edge  of  the  canihgtnou^    ^ « . 
then  runs  eway  fraoi  it  int  '  f  i  .'  »-all  of  the  skull.  The.  «- 
a  large  bony  tract  in  the  i .  i ,  i  j .  r  il  region  bei  w*eo  t!if  •  -  • 
ami  the  large  interparietal,  which  i«  not  on'.'  d 
ectocranial  bones,  but  an  cn<lo-cranial  bony  tmi  '.vf- 
and  yet  imitating  the  fnic  temporal  bunc  -j:  vpiT,  ,.;.  ' 
bone  is  represento<l  by  three  separate  centres  m      f  • 
namely,  the  proolic,  pterotic,  anil  sphen-itic.  ■ 
au'litory  rcHon  is  partly  ossified  by  fhi;  e;>i<>iK  inl 
the  e]>i":ii  :■■  culy  sab-distinct  in  the  mole.    If  1  itr  ■..  • 
I  dive  so  lar  down  for  my  illustrations,  insic.vd  of  K.:.  .j: 
with  what  rej>tilcs  and  birtis  would  shuw  tae,  my 
these  are  «^f:  n  .  f  no  use  for  comparison,  •»  tKi  t 
thoroughly  s|  eLialiscd  for  their  own  mode  if  lib  » * 
nialia  generally,  and  are  as  completely,  and  xAct  v  - 
pletely,  transfonned  from  the  original  archaic  t)r{^  "* 
Thus  the  mote,  like  most  of  the  Edentata  lal^  dn^nV  - 
suggests  as  the  root  stock  of  the  Ettiheria  gmrnlli,'  ■ ' 
supials  (Metatheria),  as  we  know  them,  bot  pn*« 'm.-  - 
in  which,  in  ages  long  past,  the  existing  moontraiM^  >  * 
supials  had  a  common  origin.    The  shrew  (.v^rr 
represents  .another  family  of  the  Inscctivores 
combincs  the  charutcrs   f  f  the   mole  an«l  Kf-t,  , 
peculiarities  of  its  own  that  arc  m.iiiifestly  luc  i ' 
many  things  are  suppressed,  as  if  thcrr  «a*  ni>t  :>«ir.  ■ 
a  skull  for  their  develop-nent.    The  pitucan'  S.  l- 
and  the  pterygoid  cartilage,  but   the  tytrpini.  <•  ■ 
alisphenoid  ami  of  the  hasisphenoid  ire  ^nr.t.  ^< 
does  not  show  itself  so  iimnist.ikably  marsucui.  i;--  •" 
cartilage  is  slenderer.    The  sheathing  alisphfU'^  l'  ir^-- 
the  squaoxisal  is  extremely  small,  low  <I'~>wn,  tm  i 
jug.al  process  ;  the  jugal  bone  is  supprcsicd.   Ttiff^'  ''• 
is  nrc-sent,  as  in  the  mole. 

So  much  for  the  British  representatists  efdtOKtfs- 
the  Insectivom — the  Eiinaoeidte,  Talpidx,  sad  ^nnr  '. 
Mascareoe  Inseetivora  are  so  evl  lemly  relatH  toek^  ' 
to  sii(g|[est  at  once  .i  common  origin  :  these  are  tVv.  * 
the  largest  of  whiuli  is  th<-  1  ■mi  t  i  C  tst  ■  ,  .'.'-niffin'  A 
genera  treated  of  i:i  tht- jujjcf        £>,.  a.'ui,  •'/'^<  -'^' 

.1/:  >.X"''. 

riie-^c  art-  al:ii<>^i  sypical  Insertivora,  but  they  ^  * '■ 
shrews  in  havirij^  the  la^  al  ;i.iir  MjpprcsHcd  ;  iJiey  m  • 
marsupial  than  our  native  kiudt.     In  the-e  ty|e-  " 
characters  of  the  skull  of  an  insectivore  are  od"ir  ' 
remarkable  marsupial  tympanic  wing  to  the  ilis;>t»c< 
OS  hull.x  is  not  free,  it  is  merely  an  outgrowth  i<f 
basisphenoid.    The  pituitary  hole  is  present  an>l  i: 
s)>ecles  the  curious  basi-cmmal  exeavatioD :  ihe  ■  ' 
also  afvd  the  sphenoidal  side  passages  are  rem.iiUhJy-' 
.\s  in  the  genm  FkalnnpMa  among  the  tnars«iHi\ 
and  Tatfm  among  the  British  Insectivon,  'J^c  ' 
vomers  are  evidently  suppressed,  or  have  a  mj  tta;-  "■• 
|vendent  existence  :  the  postero  lateral  vomen  sit  n**^ " 
as  in  the  hcdgihog.    In  the  embryo  the  msin*wi«"'  _ ' 
as  Large  as  in  the  embryo  wh.ile,  and  is  curii>ii~t  - 
sjiongy.     In  nestlings  this   one    primary  uxi'*"  ' 
brv'leii  uji  ml"  thiee  :  •nn',  thr   lar^'r^:,  .u'ove.  U> ■ 
below,  Uicathin^  it,  .as  it  slicaths,  the  Ui-*'  nf  lit'  "^^^  " 
I  Now  this  multiplication  of  the  vomers  proper  ^    '  ^ 
marsupial     It  is  itnique,  as  far  as  I  kmw,  in  vk  i: 
sub-ilivi: 'n  mill  secondary  bony  cent  I  es.    In  i  be 
tinental}  family  the  elephant  or  jnmptng  shre*s  i^l^* 
as  illustiited  vf  thehi^ettfbniH.  AtrMfvmu)  m'l ' 
we  have  a  curious  nixtme  of  mar-upii!        '  ''^ 
eathetiail  characters,  ao  that  thqr  aiC  ahemnt  . 
the  BMiinpial  dianeieM  aic  mat  rcnarkablc.  I*^, 
(t)  the  abaenee  of  ho  optic  tmrnttn  m  the  : 
alisphenoids  scarcely  overlappillg  the  erlit«ph«f  "^"^  ■  ^, 
lymuanic  wings  of  the  alisphnioidi  are  well  "'-'^^v,, 
shells  in  the  cmlnyo  ;  {4)   large  aniero-lataal'^l*'^  _ 
postero-lateral  vomers  as  lar^c  as  in  average  •arteP'* 
m  nian>  of  thcni.  meeting  .\nd  uriiuru;  'h?' 
large  dtatinct  "oa-bull*,"  which  makt*  i  lymfwair 
large  as,  ami  much  liketh.it  of,  Petaurtu  c<t  fUv^^ ^ 
the  hiijh  eutherian  side  we  havp,  in  the  ewbty.  *'>*'**^  _ 
a^  tile  ]>aiietaU,  ami.  strangest  of  .ill  iTiimii*i)i*n  N*"*^ 
a  long/fwAwfM,  composed  of  ihirty  double  tu^ff  «  '^"^ 
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tructiiri:  i]iiilL  simiLir  tn  tin  prijl^oscis  of  an  cL-jiUint.  The  ^ 
tii.si»|fU  iy^"!  I>  ar<-  sii|>)irC'-.C'i,  l»ui  the  iiiiitiiai  v  1,  1  , 
I  tiow  come  {<>  a  '>1"^  '^"f  winch  no  |>lacc  casi  i>e  /i>un<J  in  oar 
y>lems  of  loolu^y,  but  for  which  the  late  Prof.  I'ctcrs,  in 
tcsj>an,  loiij;c'l  with  iho  Inseriivora;  I  refer  to  tht  flying  cat 
Gate^^-l-ilhtcu>\.  This  j-ciius  forin.t  a  family  by  itself,  anfl  ycl 
las  utily  iwu  specie*  ;  >i  ihcHild  form  an  under,  as  the  HyraA 
Iocs, 

The»e  two  species  of  flying  niatnmals  are  full  of  rtmnantt 
if  what  if  oldt  and  ru.iimtnti  of  the  Mnu.  I  put  them  between 
be  most  iiwtisic  (marsupials)  iind  same  of  the  most  curioiuljr 
nodified  Eitlhcria.  th«  (rugivoroaf  bats,  and  MinWf  tbem  from 
hc&e  two  widelj  separate  standpoints ;  but  they  possess  that 
vhicli  neither  phalanj;er  tior  bat  will  account  for  or  explain. 

VN'itli  .1  flni,  outspread,  fjliaceoas  skull,  as  ci)mpletelj'  anky- 
.>sod  as  that  of  .-vny  bird,  and  ,is  thoroughly  pneumatic  in  its 
>i>st-<nbiial  rejjion.  we  havt  .11  •      ilic  l  -in  '  mn  ;  perfect 

kiir.i  l^jlitttf  ;  with  the  Ujipcr  lutisura  partly  hupp.t  >Nt  1,  the 
u\scr  iiici-.ois  well  developed  and  utterly  uiiiipic,  and  ihc  [nc 
iiolarr  and  molai>  slroiij;  for  grinding.  The  chceU-bdiica  ai»il 
lie  !.;|ua!n"sr»K  are  larpc  and  thoroughly  marsupial,  so  are  the 
unalt  extcm.i!  iitrry  'oid  processes  ami  internal  picryj»oi{l  bones, 
ind  the  Very  l-i'i;'-  inevjpierygoid*.  I  find  no  antcrodatcral 
vomers,  Init  Jacob>an's  oigao^  ^>-'^  t-nir  i  iotcctiag  cartil.-tgcs 
ue  AtffVr  A /riTf  as  in  aajr  types  }  inun.  l,  and  the  postcm- 
■leial  vomer*  are  almost  as  well  dcvdupetl  as  in  marsupials, 
^rhiiit  the  main  vomer  is  very  large.  Tm  sphenoid  bones  are 
rrpJcaUy  Eatherion,  but  the  hasisphenoid  has  beoeath  it,  a<>  in 
wiPtgCr,  a  small  "  pan^phcnoid  "  ;  this  I  find  only  in  G.  philli^ 
"rmsis,  ao<l  a>  yet  in  no  other  tuammal.  As  in  the  marsupials, 
l>c  jugal  or  malir  helps  to  form  the  glenoid  ca\Tty,  and  the 
Kjuaiiu>--il  is  as  large  as  in  Cii  .i-u~,  the  lowest  o;  i\\c  E>»stfrtt 
!ffar:uf'ials.  'i'he  single  il;it  tyir.;in)ic  Ixjiil',  w:ih  its  ossified 
incl  con>pressed  meatus,  is     -y  p  ji.irkablc  ;  li  it  \\w^  y:\\i  <.f  ihr 

nil  lOiresjHinds  neither  wiili  llic  mar»u]>ia's  uor  die  iiisccti- 

f.  s,  .mil  ;hi-  1-  line  also  of  several  other  of  its  characters. 

Thore  things  in  which  it  agrees  with  the  marsupials  are  nit 
he  same  as  lu  the  hedgehog  ;  it  differs  from  Ijoth  inscctivoreH 
ind  marsupials  in  its  own  peculiar  way,  and  in  &»me  thing>>  is 
ooce  AfchMC  thim  either.  This  type  appears  to  me  to  be  a  waif 
lom  a  large  crou])  of  forms  that  were  beraaning  to  be  trans- 
bnned  out  of  the  mctatherui  into  the  flying  euthcria  (Chiro- 
>tenk)>  ccitaitt  of  which,  this  living  type  amoog  the  rest,  being 
ifTCSled  at  the  general  level  (or  ^tKMn)  of  the  iDsectivora ; 
Jbey  ne  eqiul  to,  rather  than  membets  of,  the  order  Inaect- 
vom.  The  but  type  to  be  mentioned  b  the  Tupaia,  an  Eastern 
orm,  rather  high  in  position,  yet  combining  characters  for  the 
ir>t  time  seen  in  the  Mammalia,  namely,  a  jw;rfect  orbital  ring, 
,vith  '  '  !  iiir  (ihrii.iii  ^It Ltctui'cs,  such  as  the  large  os-bidLc,  the 
.mail  «.  ai^ia.il  au  l  ituiual  plervRoids,  and  a  somewhat  .ibsorl>c<l 
iiird  p.ilate.  The  last  three  kin. 1>,  A"  ,  r.'.'.  /..  )  '/,  ii-i'.-.'f  iihnuf, 
\ri'\  I'ufxiixt.  all  ••how  a  curi<:i'.'  imviurf  'A  •.li.u  which  lui.hs 
i[>\i..i.l-      il)L-  lij^lu -t  iiii'l  m|  thit   whi.li  h:i-<  hi'«.-ii  rc- 

aiiicd  from  the  lower  and  more  archaic  forms  of  ibc  mammalian 

Anthropological  Ittaiittiie*  Pebmaiv  lo^— Piandi  Galtoo, 

F.K  S.,  I'resident.  n  the  chair.— The  dectioii  of  Dooj^  W. 

Krcshiield,  Lieut. -Col.  J.  Augustus  Grant,  C.B.,  F.K.S.,  and 
:.Tutlibcrt  ivlward  i'cck,  M,A.,  was  announced. — Mr.  M.  II. 
lobnNlon  ifLiii  n  |.i:i[)ci  ihe  |>i:<i}ilo  of  I'„isUrn  Kqual  jrI.il 
Africa.  \\w  r  ues  Helled  uf  txteml  over  a  region  of  Kjslrrii 
A.frii  1  Ui!ii:  I  rivvnni  the  l«t  degree  north  of  the  eijuatur  ami  5" 

o  the  south,  .111.1  fjninded  on  tiie  west  by  (he  ^4th  <leRi  ce  of 
-a-st  longitude',  and  on  ihe  cast  by  the  Iiulian  1  iLxan.  'Ilu- 
'f>rc-e  country  on  the  hilk  or  along  the  river*  occa|Meil  by 
fCftidenl  .igriculturisis  almost  exclusively  belonging  to  the  Bantu 
uianiily,  cthnologically  an<l  linguistidily,  and  the  forbidding 
wilderness  in  the  plains  u  r.mged  over  by  tribes  of  cither  Galla 

ir  Mi'^ai  origin,  both  of  which  tn.iv  be  rouglily  classed  with  the 
bltliiojiic  or  Hamitic  gruuiis.  The  Wa-tatta  aft  of  medium 
.height,  and  base  Airly  ffiod  6giu«s,  but  the  men  are  aomewliat 
sfTcmniate  and  d^ghtAooldog.  In  facial  aspect  these  ia  mndi 
/ariatiun  :  the  teeth  are  filed  and  sharp*pointed,  and  diecaif  are 
inii>*^tiipm  by  prevading  fashion  that  it  i«  hnrd  to  gneas  at 

heir  original  shat  c.  lliu  l  u-iy  is  disposed  to  be  hairy,  but  i.s 
•nrefully  depilate.!  all  ovci,  c\en  to  the  plucking  ©Mt  of  eye- 
•  ,r«''^'-  ■,  t  yel.'i.'.lii-s,  Ipt-nr  1  iii.mst.li  hr.     1  bv-  Imir  is  allowcii  hj 

rr«  . nnly  on  t!ic  occiput,  and  hct'c  it  ii>  uiuch  cultiv-,ued,  ;iiid 

,«illr  I  nut  in:o  li.ng  strings,  which  are  »tiffened  with  pre-ase  atid 
:  threaded  well  wilb  bcad&  There  ai«  but  ati|^  traces  of  reUgioa 


among  the  W.t  iaita.  They  are  afraid  of  spirits  who  are  .<snp- 
posed  tM  div  J!  ii'  l  uge  forest  trees,  and  perliap.'i  for  the  rcas'in 
that  their  ilea  i  aic  always  buried  in  the  forest.  Their  marna^cj 
art  .iri  aiij^rd  first  by  purchase,  but  after  the  preliminaries  have 
beiii  ^eiilid,  the  girl  runs  away  and  affect.s  to  hide.  She  is 
souL^h;  Milt  hy  (he  l>ridegroom  and  thrt'-  nr  fMur  nf  his  fritnrls, 
ami  wfn-n  t'uimd  is  seized  and  carried  of^'tn  th'.-  h.ir.  <>t'  Iht  futuie 
lu]-.l)an  1.  The  Akamba,  who  live  to  the  north  of  Taita,  arc  .1 
very  roving,  coloaising  people,  and  great  hunters.  One  of  the 
most  interesting  tribes  are  the  Wa-tantta,  who  exhibit  marked 
peculiarities  in  their  language^  and  ideaa.  They  are  of  fair 
height,  ^  lilt  i  f  the  men  att.iiniil£  tO  sia  feet.  They  fre<]uenlly 
let  the  beanl  and  motistacbe  grow,  and  nsuatly  abstain  Croat 
plnefcing  out  eyeUshes  and  eyebrows.  CIrenmcision  is  general. 
Marriage  is  a  matter  of  parcmiae,  but  no  sign  of  imitating  cap- 
ture seems  to  be  pra^ised  here.  They  number  about  two 
thou.sand,  and  bear  an  excellent  reputation  among  the  coast 
traders  for  honesty  and  friendliness  Mr.  Johnston  described 
sjtiiL-  <i1"  tlK-  i-'liiL'l"  (.liaraL'trvivtic^  of  -.fvtral  other  tribes  with 
ttiij».h  he  had  cujuc  aiio  LOiitai  t  ihuiii;.;  h^s  vi^it  to  Kilimanjaro, 
and  rcfcrre<l  particularly  to  the  )anL;;i.i:;i->  s])  .kt  t>  by  the  various 
l>coples,  one  of  the  most  ioteresiing  of  which  is  the  Masai, 
which  has  many  chara  jteriatics  not  potteised  by  moct  of  the 
other  African  languages. 

Paris 

Academjr  of  Scieacca,  Febmaiy  9.— M.  Bouky,  Presi> 
dent,  in  the  di^.— On  a  new  di^MMttion  of  the  revolviog 
minor  for  the  BMisanHicat  of  the  velOGity  of  Iqtbt,  by  M.  C. 
Wolf.— On  the  determiaatioa  «f  the  ohm  by  the  amortiseraent 

inelhodf  by  M.  Mascart,— On  the  velocity  of  the  detonation  in 
solid  and  liquid  explosive  substances,  by  M.  Uerthclot. — On  the 
epipodium  of  some  of  the  gasteropods,  hy  M.  H.  (Il'  I.aL.ue- 
Duthicrs. — Note  on  the  skeleton  ol  mi  estiiici  hyA-ii.i  yHwt  na 
j/c- lii^ci ivcK-d  liy  M,  Kciix  KegnaiiU  in  the  Gnr^.xs  t'avc, 
near  M Liir  1  <.-ji:.ui,  5  y  M.  A.  (_.an<!ry.  t.ivf  hv.ciia  apjicara 

to  h-ivc  Imjou  >t:.irci-iy  har^ci  liian  llu- present  sj>iillt-d  s|)ceie.,  but 
the  boues  were  thicker,  so  Uiat  11  a]>;  ear.s  to  have  been  a  heavier 
animal.  The  author  propose^  to  eoii^titute  it  a  disunct  &|>eoes 
as  liyuna  ir^'utt. — Remarks  on  the  new  volume  of  the  annual 
series  i&&ued  by  the  Obscrvatoey  of  Rio  de  Janeiro,  and  pre- 
sented to  the  Academy  in  the  name  of  the  Emperor  of  l^razlU 
by  M.  Kaye. — On  a  new  refrigerator  prepared  for  tlie  study  of 
pkyiiico-cbcuucai  abeeoneoa,  by  M.  K.  t'ictet.— On  the  treat* 
ment  of  vines  iniBited  by  phylloxen  with  the  sulphoret  of 
carbon,  by  M.  P.  de  Lafittc. — Observatioa*  on  Encke't  oomet 
made  at  the  Paris  Obaervatory  (e<|uatorial  of  the  West  Tower), 
by  M.  G.  Bi;2onrdan. — Ou  some  remarkable  anomalies  recently 
observed  in  the  appearance  of  the  planet  Saturn,  by  I'ire  Lamey. 
— f  Jhscrvations  of  the  sol  u  ]Motiil>cniiu o  nunlc  at  the  Observa- 
tory ot  the  Collegio  Romano  during;  the  year  1H84,  by  M.  P. 
Tacchini. — Note  on  the  solar  jvirall  ax  <icduccil  I'r^mi  the  <la^uerro- 
type  plates  t.ikcn  by  the  French  Coiniuii>6t«>n  ior  tkiti  I  ransit  of 
Venus  in  1S74.  A  new  luctliijd  of  calculation,  comprising 
nearly  all  the  observations  recorded,  by  M.  ObccclU.  The 
parallax  of  the  snn  at  detetmhied  on  theie  data  is  cxpie«ed  by 
the  formula 

«  =         0-004  >A 

where  8  Z  is  the  correction  in  seconds  of  the  time  for  the  longi- 
tude adopted  for  the  station  of  I'ekin,  L  -  7h.  36m.  3«. — On 
.T  theory  ol  (  urve-  and  surfaces  admi'ting  iini\oral  correspi;?nd- 
cnces,  by  .M.  S.  Kanten. — On  the  e'l'iilibiiuin  of  a  fluid  mxss  to 
which  a  mosciiu-ni  of  rotation  lias  been  communicated,  by  M. 
H.  Piiincare.  —  On  the  variaii.iri  in  the  electric  resi"!tiince  of  bis- 
nnith  placed  in  a  nugnetic  held,  by  .M.  Harion. — Trmpcrature 
of  solidihcatioii  for  niirugen  and  the  protoxide  of  carbon  :  rela- 
tion between  the  temperature  and  prcssnirc  of  liquid  oxygen,  by 
M.  K.  Olszewski. — On  the  solution  of  the  carbonate  of  m4igncsia 
by  carbonic  acid,  by  M.  R.  Enjel. — On  the  action  of  sulphur 
on  red  phosphorus,  by  M.  F,  Isambert. — On  the  crystals  of 
monazite  occurring  in  the  diamantiferou-s  gravels  at  Caravailcs, 
Province  of  fiahia,  Brazil,  by  M.  H.  Gorceix. — On  the  ^ 
hexadlbride  of  bentine,  by  M.  J.  Meanier.^On  the  seosi^ 
thmnem  of  the  eye  to  different  dq;rees  of  luminosity^  in 
the  ordiDary  light  u<sually  employed  for  reading,  writing, 
&c.,  by  M.  ,\ng,  (  liarpentier.  -')ii  the  modifications  pro- 
duced m  the  theinical  composition  ot'  certain  secretions  under 
the  iiitlucnre  of  .A  siatic  cholei  a,  by  M.  -\.  Gabriel  rmichet. — On 
the  i)hysiologieal  a>'tion  eif  eoc oinc,  third  note,  by  M.  Grasset.— 
On  the  ]>hysiolngical  action  f<f  the  siilph.itc  nf  cinchonamine,  by 
MM.  G.       and  Kocbefonuine. — On  tlu  opttcai  inactivity  of 
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cellulose,  and  especially  of  that  which  is  separated  from  the 
solution  of  cotton  in  the  ammoni-cupric  reaction,  by  M.  A. 
IWchamp. — On  the  BaclerioitionwHasondulatis,  a  new  organism  re- 
cently discovered  in  the  intestine  of  the  black  rat,  by  M.J.  Kunstler. 
— On  the  passage  of  pathogenetic  microbes  from  the  mother  to  the 
fcEtus,  by  M.  KourassofTT — On  the  microbe  of  typhoid  fever  in 
the  human  system  :  its  cultivation  anf!  inoculation,  by  M.  Tayon. 
—Influence  of  light  on  vcj»etatif)n  anrl  on  the  pathogenetic 
properties  of /^ariV/MjawMra^-rr,  by  M.  S.  Arloing. — On  the  vcin- 
ous  circulation  of  the  foot,  by  M.  P.  Bourccret. — On  the  nervous 
system  of  the  embryos  of  the  I.imacex,  and  on  Ihe  relations  of 
the  octocyst  with  this  system,  by  M.  .S.  Jourdain.  — On  the 
nervous  system  of  the  Teniw,  by  M.  J.  Meinicc.— On  the  tctra- 
ptera  'I'ttraplalia  valitans,  Uusch.,  by  M.  C.  Viguicr. — On  the 
spcrmalo-gcncsis  of  the  decapod  cnistaceans,  by  M.  Arm. 
Sabatier. — On  the  existence  of  land  mollusks  furnished  with 
lungs  in  the  Permian  formation  of  the  Sa('>nc  ct-I^>irc,  by  M.  P. 
Fischer. — On  a  new  melho<l  of  transmitl'ng  the  mildew  of  the 
vine,  by  M.  Fr^hou.  —  Remarks  on  the  late  earthquakes  in  the 
fttjuth  of  Spain,  by  M.  Macphcrson. 

llEKLI.N 

Phyiiological  Society,  January  16.  — Dr.  H.  Virchow,  re- 
ferring to  the  ri-siilis  of  his  invcstigntions  into  the  structure  of 
the  eye  in  dilicrcnt  mammalia,  c<mimunic'alei|  those  \v hi ili  had 
reference  to  the  zonula  rinnii.    Me  illusirnted  by  diagrams  the 
situation  of  this  organ  and  the  course  of  its  librcs,  set  forth  Ihe 
various  methixls  of  examination,  the  eflTiciency  of  which  he 
demons! ratr<l  by  a  smi-s  of  preparations,  and  discussed  the 
difrcrenl  views  advanced  on  the  subjrit  of  the  canal  of  Petit 
an'l  thr  ciliary  a]>p«ralus.    As  the  result  of  his  researches  he 
found  that  the  zonula  zinnii  consisted  sim|>ly  of  fibres,  which  at 
places  where  they  were  ranged  closer  to  one  another  were  con- 
necte<l  by  on  inicniirdi.iry  sul»stane<-,  uhile  at  those  where  the 
fibres  kept  further  aloof  from  one  ano'licr  no  such  intermediary 
sulistance  was  prc->enl. — Prof.  Albrccht  from  Brussels,  as  g^lc^l, 
([Mike  on  Ihe  morphological  significance  of  the  sn  imming-bladder 
of  fishen.    As  was  known,  this  bladder  was  cither  in  open  com- 
munication wilh  the  intestinal  tube,  or  the  connection  betwei-n 
Ihe  two  was  oblileralcd,  and  in  this  lattt-r  case  it  might  well  1h- 
assumed  ihil  the  communication  in  question  had  existed  in 
earlier  stages  of  development.    Many  naturalists  were  of  opinion 
that  the  swimming-blarldcr  was  homologous  wilh  the  lungs, 
which  likewise  represented  a  lul*  in  communication  wilh  the 
intestinal  tul»e— an  opinion,  however,  decidedly  opposed  to  the 
views  of  the  sfxraker.    For  in  all  fish  the  swimming-blarlder  was 
placed  supra-intestinally,  or  on  the  dorsal  side,  while  the  lungs 
are  invariably  situated  infra-intestinally,  or  on  the  ventral  side 
of  Ihe   intestinal  canal.     If  these  two  organs  were  h  <mi>|r>- 
goua,  the  dorsal  organ,  in  order  lo  its  transformation  into  a 
ventral,  must,  by  some  means  or  oihrr,  have  made  its  pas- 
sage around  the  frsophagus.     The  assumi^ion,  however,  of 
either  a  right-sided  or  a  left-side<l  passage,  or,  in  fine,  of  a 
double   tlivision   of  the   swimming- bladder,  each   of  which 
had  wan<lcied  downwanU  on  one  si<le,  there  to  form  together 
the  two  halves  of  the  lungs,  was  a  notion  which  laboured  under 
diflicullies  an<t  contradictions.     Altogether,  in  the  opinion  of 
Prof.  Albrecht,  il  was  erroneous  in  any  case  to  explam  dorsal 
and  ventral  organs  as  homologous,  and  jusi  as  much  so  in  the 
intestinal  canal  as  in  the  brain.    The  swimming-bladder  and  the 
lungs  were,  on  the  contrar)-,  rather  cnmolctely  heterologous 
organs.     'Vhc  bt-st  argument  for  the  truth  of  this  view  was 
afiordcd  by  those  fishes  which  possessed  Iwo  bladders,  a  supra- 
intestinal  and  an  infra-intestinal.    Such  a  phenomenon  would 
l>e  alisolutely  impossible  if  these  bladders  were  homologous.  In 
point  of  fact,  in  the  gymno<lonts,  difxlonts.  as  well  as  tetrodonts. 
there  were  found  a  dorsal  swimming-bladder,  and,  Inrsidcit.  ven- 
tral air-sacs  proccoling  from  the  trvophagus,  by  means  of  which 
these  fish  were  enabled  to  inflate  themselves.    These  ventral 
air-sacs  were  homologous  with  the  ventral  lungs  and  heterologous 
to  the  dorsal  swimming-bladders.     There  were,  furthermore, 
fishes  which,  of  the  two  prolru-.ions  of  the  intestinal 
vclopcd  only  the  ventral,  while  the  dorsal  l>ecame 
Such  was  the  case  in  Polypterus,  which  possessed 
intestinal  swimming  Madder,  and  in  which,  therefore, 
logue  of  the  lungs  was  alone  developed    There  were, 
fish  in  which  both  protrusions  became  at>sorbc*J— th 
for  example,  which  had  no  swimming  bladder  what 
interesting  support  to  this  view  of  Prof.  Albrecht  s  was 
by  the  fact  that,  even  in  the  case  of  mammalia  in  w 
ventral  protrusion  of  the  intestinal  tube  had  developed 


lungs,  remains  of  the  dorsal  twiaaar-Qi*ddcT  wot nv> 

in  a  rudimentar)'  f)rm.    Such  the  speaker  t-vc  tobc'ir: 
lieu  la  of  the  (esophagus,  a  oot  "T*— par^ok^trr^ 
in  man,  which  were  alwa^  donal  tai  w-c^at  4 ; 

op|>osite  to  the  entrance  into  the  Luf  :a-    ryot  kw 
according  to  the  experience  of  uugeucj.  «er?  atf  oih  s. 
but  aNo  hereditary,  a  character  which  oftaiair 
their  phylogenetic  significance.    These  donal  isimcLi 
I  esophagus,  which  occurred  only  pailiclagiallT  a  w  • 
a  regular  occurrence  in  another  msmwui;,  iW  «tw   b  r 
therefore,  among  the  mammalia,  just  a>  a  <i<o<ioau  at 
donts  among  fish,  were  found  both  protra-:  ■«»  irf  *»  . 
tinal  tube,  the  supra-intestinal  and  the  infta  attOBk c- 
itcside  each  other,  the  most  indubitable pmi  :/'b<akar 
Prof.  Albrecht  projiosetl  calling  the  Jjrsal  prou»M!»t» 
ming  bladder,  and  the  ventral  the  vocal  V-laddet— [»  » 
had  from  pancreas  extract  oJitained  a  »««  hose, 
to  the  group  of  Iwses  obtained  by  him  fricn  th<  ««'»> ^  •  - 
and  vegetable  cells,  guanidine,  xanibine,aiidhjpniiab>' 
an  analysis  of  75  kilogrammes  of  pancreas  ntna  it 
Lnirc<l,  besides  guanidine  and  hyp>:>uathioe,  ihijkm.s*  • 
Il-isc,  which  he  was  able  lo  separate  from  the  'v^  Vt 
in  fine  cry&taU.    With  hydrochloric  and  soliifcrv  - 
likewise  gave  fine  large  crystals.    By  reason  of  Kiocxr 
the  pancreas.  Dr.  Kossel  had  called  this  new  base  "ties 
chemical  composition  corresponde<}  with  the  fpnMliC,E 
it    was,    therefore,    polymeric   with  hTdicycE 
belli   the  .'.simc   relation   lo  hjfpoxanthinr.  C,H,^,C' 
guanidine,  CjHjN.O,  di<l  to  xanthine.  CjH.N.O^  Lif 
succeeded  in  authenticating  the  presence  of  adeaaxb  w-  ' 
likcsvisc,  as  also  in  yea-^t,  so  that  this  base,  too,  SffW" 
have  a  more  general  di/Tusion.    Adenine  appctnd 
important  physiological  significance,  on  accoant  of  o  o« 
lion.    It  had  hilherto  been  assumed  that  urea  mast  l«  ^ 
from  a  cyanic  compound,  though  such  had  not  bees  iUr' 
traced  in  the  Ixxlily  tissues.    Adenine,  theiefbrt,  ■  C 
lion  of  its  constitution,  would  seem  to  have  kick  ttit 
formation  of  urea,  a  conjecture  which  ftmht*  ibW-t- 
might  settle. — iVof.  Uu  Bois-Reymond  laid  hefef*  ttc  * 
monstrous  ho.jfs  of  horses  and  l>ovine  aRl^u2^  ««* 
Falkland  Islands  lo  the  Physiological  Institute. 
their  massivcnc'^-<  an<l  the  tuminc  in  of  the  hoUT  ' 
would,  by  their  appearance,  hardly  be  recognised  fcr  ^ 
horses  and  1  ovine  cattle. 


CONTENTS  ♦ 

A  Scientific  View  of  the  Coal  Question.    Pi  Of  5 

Gore,  F  R.S  

Mammalian   Descent.     Ky  George  J.  RoaW* 

F.  R.S  

Letters  to  the  Editor  :— 

Civilisation  ami  l-.ycsighl.— J.  Rand  CaprOB  . 
Erosion  of  Class. — Dr.  William  M.  Ord 
l.chii!m  Crossing. ^ — Dr.  Michael  Orabhatn 
Iridescent  CloudV.— T.  W.  Backhouse 
Human  Hibernation. — Alfred  H.  Hulk 
An  jError   in   Canol's    "  Physics." — E. 

Archibald  

Shaihiw  on  Clouds.— Lieut.  Alfred  H.  Tiri«»» 

R.N  

The  Meteorology  of  Havana  .... 

The  Whtle  Exhibition  in  Hamburg.    By  Dr. 

Guldberg   

Chester  New  Museum.    liy  Chas.  E.  De  RanM 
The  ClassiricttigMB^hc  Varieties  of  the  Ho 

Species.  H.  Flower,  F.R.S. 

Notes 

Our  Astrc  

An  .\n^^^^^^^^^KR>!tcr 
Astronomi^^^^^^^^^Kr   Ihe  Wc^A 
February^^^^^^^^^^^" 

pbical 
•  Modificl 
1|riung  Pr 

'^BUlt*  of 


tb.  19, 1885] 


NA  TURE 


cxxv 


jUBSCRIPTIONS  to  ''NATURE." 

1.  d. 

Yearly  a8  o 

Half-yearly  14  6 

Quarterly   76 

To  the  United  States,  the  Continent,  and  all  places 

thin  the  Postal  Union  :— 

t.  d. 

Vearly  30  6 

Hair  yearly  IS  6 

Quarterly   80 

HARGES  for  ADVERTISEMENTS 

Three  Lines  in  Column  2/.  f>d.    Qd.  per  Line  after. 

One-Eighth  Page,  or  Quarter  Column  ...  o  18  6 

Quarter  Page,  or  Half  a  Column  11$  o 

Half  a  Page,  or  a  Column  3    5  o 

Whole  Page  6    6  o 

Post  Offict  Ordtri  fnyabU  to  MACMILLAN  (&•  CO. 
OFFICE  :  39,  Bedford  Strkit.  Strand,  W.C. 

Hiarj)  of  IbocietieK 

London 

THURSDAY,  Fmriahv  19. 
>VAL  SociKTV,  at  4.  JO. — On  the  Structure  of  Hyaline  Cartilaise  :  Dr.  G. 
Iliin. — Note  on  .1  i'rtliminary  Campariwn  between  the  <Uie»  of  Cyclonic 
^lunn*  in  (ireal  Drilain,  and  tho«e  of  Macnciic  Diiturltance*  at  the  Kew 
DtKcrvatory  :  Prof.  R  Stewart,  F.R.S.,  and  W.  I,.  Carpcnier 
NNCAN  So<.l«rv,  at  8.— Recent  F.phemeridx  or  May  Flie»  (Part  III  ): 
kev.  A.  K.  F.aion. — Mo«e»  of  the  (lenui  Fivsiden^  :  W.  Milter  — Siruc- 
:ure  of  AmbuLicra  of  Living  Diadcmatiilx  :  Prof.  Duncan 
ir.MirAL  SiX'iSTV,  at  B. — On  Kthylic   Bcnzoylacetate  ami  tome  "f  \X\ 
iferivative*  fPart  II.):  Dr.  W    H    PrrWin,  jun. — On  Toughened  Filler 
I'apcr*  :  E.  E.  H.  Frand*.— The  Detection  and  E»timation  of  Iodine; 
Krneit    H.    Cook,    li.Sc  — Note  on  Methylene  Chtor-iodide :  Prof  ]. 
'vukurai. — A  Quick  Method  for  the  K^iiinaiion  of  Phosphoric  Acid  in 
Fertili«ers. 

■suoN  Ikstiti!TIO>»,  at  7. — TniHigraphy  of  tx>ndon  :  H-  B.  Wheatley. 
>VAt  Inititutiow,  at  a.— The  New  Chemistry  :  Prof.  Dewar. 

FRIDA\\  FenHAHV  ». 
lOLOCtcAL  Soci«TV,  AT  I. — Anniverkarv  Meeting. 
ciETV  or  Abts,  at  8  —Teak  Forest*  of  India  :  P.  I-.  Sifnmonds. 
•VAL  Institutiok,  at  9.— SoUr  Cbrona  :  Pr  W.  Huggins. 

SATURDAY,  Fkrruarv  ai. 
iVAL  iMSTiTfTiOK.  at  J. — The  Scale  on  which  Nature  Works,  &c.  :  C. 
Johnstone  Stoney, 

SUSDAY,  Fbdhuabv  ii. 
NDAV  LaCTURB  SocUTV,  at  4. — The  Wickedness  of  Christianity :  Rev. 
H   R.  Hawcis. 

MONDAY,  FasNUARV  »3. 

OVAt.  GEOCKArHlLAL  Socll^TY,  at  S.JO. 

ciRTV  or  Arts,  at  8.— Distribution  of  Electricity :  Prof.  G.  Forbes- 
iNiiON  1n8T|Ti:tioi«,  at  5. — Principles  of  ltriti«.h  Defence:  Capt.  Colomb. 

TUESDAY,  Fkkruakv  34. 
1THROPOI.OCICAL  IwiTiTi'TB,  at  8.— Note*  on  the  Race-types  of  the  Jew»  : 
Or   A.  Neubauer.  M  A     The  Racial  Characteristics  of  Modem  Jews  : 
JiMcpli  Jacobs,  It..\. 

iNc:'»  CoLLBCR  SciRNCB  SOCIETY,  at  8.— Microscopical  Investigation  :  J. 
W.  Groves 

K  iei  vop  A«T«,  at  8.— The  Spanish  Gold  Fields  and  the  Mines  of  Rio 
Sil :  W.  Sowerby.  .  .       ^  ,  „ 

:>VAL  Institution,  ■(  j.— Museums  and  National  Edacatton  :  Prof.  S. 

Colvin. 

U'F.DNF.SDA  V,  Fesruarv  35- 
KOLOCIL-AL  SociBTV.  at  8.— On  a  Dredged  Skull  of  Ovibos  mocchatus  : 
Prof  W.  Boyd  l).iwkin»,  M.A.,  F.R.S.— On  Fulgurite  from  Mont  Bbnc  : 
Frank  Rutley.— On  Brecciated  Porfido-ros.so  antico  :  Frank  Rullcy. 
KIRTV  or  Arts,  at  8.— Past  and  Present  Methods  of  Suppl)-ing  Steam 
Koilcrt  with  Water:  W.  D.  Scott- MoncrielT. 

THURSDAY,  F«»bvarv  at. 

OHiat  Sociarv,  at  4.  ...  ,„• 

ICnmr  or  Tia.«r.»Ai-ii  l■.^l.lN^;f.n^,  at  3.— Discuswon  on  Mr.  Illius  A. 
VunoM'a  Paper  00  the  W.,rkinE  i.f  Railway  Signals  and  Points  by  Electro- 

*"   "       ~    Constant  Electromotive  Force  in  an  Electric  Light 

lomon^.  liart. 

at  ?  -  Psalm  Tunes  and  Hymn  Tunes  :  Dr.  Staincr. 
»T-  1' '  --r«dGU*s:  Dr.  Frederick  Siemens. 

New  Chemistry  :  I'rof.  Dewar 

;■■  \RV  »7. 

gical  Laboratory  :  Prof.  E.  Ray 

'lUARV  »8. 

of  Nicol't  Prism:  Jamea  C. 
.irr  •  f"  Armbrvtter. 

laneous,  Re- 
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^  '  of  two  stamps. 


SECON  D  EDITION, 
GRIFFIN'S 

CHEMICAL  HANDICRAFT. 

PRICK  41.  7rf.  POST  FREE. 

A  CATALOGUE  Ot  CHEMICAL  APPARATUS, 

I  LLUSTRAT  F.D.   CLASSIFIED,  DESCRIPTIVE. 
Demy  8v>,  4S0  pp  ,  Illustrated  with  1,600  Woodcuts. 
Most  Complftt  and  Chcjptst  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS.  22.  GARKICK  STREET, 
LONDON,  W.C. 

SAND  E  E  8  ON  Co., 

Bole  Inrentora  of  the  Solid  CnpperTapc 

LIGHTNING  CONDUCTOR 

In  Continuous  Lencths.  without  Joints,  a*  supplied  bythemto  Her  Majesty 
Guvemmeal  and  tnc  Colonies  ;  the  Italian  Government,  the  Argentine  Re- 
public, and  other  Foreign  Govcmmenis  :  the  Royal  Courts  of  Justice,  Strand, 
the  Houses  of  Parliament,  ftc. 
The  Jur)-  Commission,  actiri;  on  the  Reports  of  the  International  Jurie*  ol 
the  Health  Fxhibition,  have  awarded  a  Bron/e  Medal  in  CI.t^'  i6  to  Mcsarv 
SANi<K.k«iON  &  Co,  for  their  .Solid  Copper  Tape  lijjhinin^  Conductor*  in 
Continuous  Lengths,  without  Joints,  and  of  Hign  Conductivity  Copper. 
LEADENHALL  HOUSE,  101.  LEADEN  HALL  STRICKT,  E.C. 

PATERSON  &  COOPER. 

76,  LITTLE  nRIT.\IN,  LONDON,  K.C. 
Electric  Light  and  Power  and  Telephone  Engineers. 

New  Electric  Light  Catalogue,  post  free  ii 
PATERSON  ft  COOPER  beg  to  give  notice  that  they  have  disposed  of 
the  Philosophical,  Educational,  and  Experimental  Part  of  their  Business  to 
Messrs.  J  and  T.  MAYFIELD,  4'.  Queen  Victoria  Street.  E  C. 

BEST    BLACK    INK  KNOWN. 

DRAPER'S  INK  (DICHROIC). 

DIFFERING  FROM  ANVTHING  ELSE  EVER  PRODUCED. 
Writing  becomes  a  pleasure  when  this  Ink  is  used.    It  has  been  adopted 
by  the  principal  Banlci.  Public  Offices,  and  Railway  Com(>mnies  througnoul 

Ireland. 

It  writes  almMtinstanlly  Full  Black.  I  Flowrs  easily  from  the  Pen. 

Does  not  corrode  Steel  Pens.  I  Blotting-paper  may  be  applied  at  the 

licleanly  to  use,  and  not  liable  to  Blot.  |    moment  of  wntiag. 

Can  b«  obtained  in  Ix>ndon,  through  Messrs.  BAiiCt.AV  A  Sons,  Farring- 
don  Street  :  W.  I^dwakos,  (lUl  Ch.inKe  ;  F.  NitwHitRY  &  Sons,  Newgate 
Street  ;  J  Austin  &  Co..  Duke  Street,  Liverpool :  and  to  be  had  of  all 

Stationers. 

BEWLEV  ft  DRAPER  (LimiiedX  DnbUn. 

NON  MAGNETISABLE  WATCHES. 

WATCHES  which  cannot  be  "  M  AQNETISXID,"  coniimclcd  at 
lbs  recommendation  of  W.  Ckookbs,  Esq.,  F.R.S  .  and  as  exhibited  at  the 
Klactrlcal  Exhibition,  Paris. 

K.  DENT  ft  CO..  Makers  of  tha  Primary  Standard  Timekeeper  of  the 
Royal  Observatory,  Greenwich. 

Daly  Addresses: — 61,  Strand,  and  34.  Royal  Exchange,  London. 
N.  B. — Watches  can  be  converted  to  this  plan. 

I  o  sT  o  00  ACCIDENTS 

rOK  WHICH 

im  MILLIONS  HAVE  BEEN  PAID  AS 
COMPENSATION 

HV  THE 

Railway  Passengers'  Assurance  Company, 

64-,  CORNHILL. 
ACCIDENTS    OF    ALL  KINDS. 

Paid-up  and   Invested   Funds,  1^360,000: — Premium   Income,  j(^33S,ooo. 

Chairman    HARVIE  M.  FARQUHAR.  Esq. 

Apply  to  the  Clerks  at  the  Railway  Stations,  the  Local  Agents,  or 
Vyat-EHd  Offi(e—%,  Grand  J/olel  Puildings,  Charing  Cross; 

OR  AT  THE 

Head  Office— 64,  Comhill,  London,  E.C. 

WILLIAM  J.  VIAN.  Secretary. 
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Messrs.  MAGMILLAN  &  GO.S  NEW  BOOI& 


to  he  t 1 


LADY  BARKER  ON*  WESTERN  AUSTRALIA. 

LETTERS  TO  GUY.     By  Lady  Barker  (Lady  Broome),  Aw  . 

"  Station  Life  in  New  Zealand,"  &c.    Crowm  Svo.  5/. 
The  Timts  !;ays  :— *'  Th«  *  I^ttcn  to  (luy  '  demonstrate  that  the  writer  has  a  quick  and  ohsenrani  eys.  whixi 
CSeape  her  in  the  shape  of  natural  scenery  or  the  ch.-irn;'eri>tici  of  the  pcjplc  whom  she  meets.    Bearing  in  m  a^  •-_ 
aie  addrosed  to  a  boy  in  England,  they  are  all  that  such  letters  should  be — graphic,  sparkling,  and  amuiin^.  .  . 
Ikkt— ^the  Ittht  of  ftank,  cbat^.  aad  £unUiar  letters  from  a  mother  to  her  son— they  cannot  tulto  be  af^teciaicii  a. 
w«  n»St  twee  leme  of  Lady  Bulcer's  deUghtful  and  interestimj  little  volume.    It  make*  00  f<Ctanr~ 
travel,  but  it  cannot  fail  to  please  bj  iSe  nmv&l  and  fraoMWts  of  its  ttjrie.   Moceover,  to  OKM 
unacquainted  with  the  scenery  of  Weiten  Autnlla,  b  will  have  ao  additional  -vahe  became  of  lU  \ 
oolodf."  

NEW  AND  CHEAPER  lit  N. 

THE  LIFE  OF   JAMES   CLERK  MAXWtL 

VVitli  Selections  from  his  Correspoodeiice  and  Occasional  Writings. 
By  LEWIS  CAMPBELL,  M.A.,  LL.T)..  Professnr  of  Creek  in  the  I  nivcrsity  of  Si.  .Xni-t- 
WILLIAM  GARNETT,  M.iV.,  Principal  of  Durham  College  of  Science,  Newcasllc-upothl'i 
WiA  Poitndt  and  ninrtiatioiM.  New  Editko,  AMdged  and  Revised.  Crewn  S«Ow  7«.M 
'*  Those  who  desire  to  malte  tlw  actpiaintaiice  of  oae  of  die  imresl  and  nost  origioal  apnte  «f  evtiac* 
biof^phy .  ■ ' —  Tima.  ^_ 

TWENTY-SECOND  ANNUAL  I'UBUCATION 
(RcvisH  nf'rr  Official  Returns)  of 

THE  STATESMANS  YEAR  BOOK. 

A  STATISTICAL  AND  HISTORICAL  ANNUAL  OF   I  HF.  STATKS  OF  THE  CIVILISr. 

FOR  THE  YEAR  1885.    Edited  by  J.  SCOTT  KELTIE.    Crown  8vo.  lot-U 

"  fiTcrylMdy  wlio  IcBOWf  this  work  is  nware  that  it  is  a  book  that  is  indtspeiwable  to  writen,  financien.  pelrr^  ' 
aodallwko  an  directly  or  indirectly  interest erl  in  the  political^  sociai»  industiial,  ceoraiMicial,  and  fiiuocal 
leUow-crratiuci  at  hame  and  abroad.   All  the  inConnatJOB  that  oooU  possWy  be  de^^red  bjr  poKricisaK  ' 
speakers  and  writea  relative  to  the  Constitntion  and  Government,  the  Chnrdi  and  education,  the  msaae  aai  ecr' 
army  and  navVi  die  aiM  and  pOpulatioo,  the  commerce,  indostry,  and  trade  of  ereiy  civiUsed  eooBtiy  ill  AeMdd' 
readily  accesmle  wIlbiB  the  mall  U»iu  of  this  admirable  Year- Book."— 


HEW  VOLUMES  OF  MACMII  I  AN'S  ATANUAT     FOR  STUDENTS. 

LESSONS    FN"   ELEAfEXTARY    PRACTICAL  PHYSTCS. 

BALFOUR  STEWART,  M,  A  ,  LI  .D..  F.K.S.,  Professor  of  Physics  in  V.ctoru  University,  Owens  Colitp. 
and  W.  W.  IIALDANE  GEK,  I  > -m  >-i  tr.itor  and  Assistant   I....:t;ir<  r  in  IMl)■^ic«,  Owens  CoUefb 

llkiMrations.    Crown  Kvo,    Vol.!.  (.hNLRAL  PHYSICAL  rkoCFSSKS.  6r. 

PRACTICAL  INSTRUCTION  IN  BOTANY,  A  COURSE  ui 

F.  O.  BOWER,  M.A.,  F.LS.,  Lecturer  on  Botany  at  the  Normal  School  of  ScSence,  S«ath  KetisingtnB :  r 
H.  VINES,  M.A.,  D.Sc.,  F.L.Sm  Fellow  and  Lecturer  of  Christ's  CoUeoe,  C«ubridgc^  aad  SmW  «  ^ 
Uniweitity.   With  a  Preface  by  W.  Tbiselton  Dvbk.  M.A..  C.M.G.,  F^kS.,  r,LS^  A^tmi-i^^. 
Gardens,  Kew.    Part  I.  PHANEROGAMA— PTERIDOPHYTA.  ^  \J^" 


THE  CARE  OF  INFANTS.   A  Manual  for  Mothera 


'F\  l;l  AKK,  .M.J*  ,  M  K.(j.C.r.T.    iSmo.  tt. 


ELEMKNTARY  APPLIED  MECHANICS.    In  Two 

Ucmg  the  simpler  and  more  prcic;ic:<l  rn;?--  of  Rtrr*^  nn  !  Stmin  \vrn;iL;Tn  nut  individqaUy  from  fir-'  :  m  -'i- 
Elementary  MaUtcmatiOk.    I'.v  T.  .■\J.i;\ A N L'1:r,  «m:.,  I'mtr-^^nr  v,(  Civil  Enciaeefiae  in  the  It'-.i^riaP- 
nMriac,  Tokd,  Japan.    Crown  8to.   4/.         Part  IL  TRANSVERSE  STRESS  ;  u|>wardt  el  1 30 
Eaanapiescarefiitly  worked  out ;  new  and  complete  nethoJ  for  6nding,  at  every  [>oini  of  a  beam,  ^  '  osmX" 
beading  nomeat  and  dieariog  force  during  the  traasti  of  any  set  of  losdi  fixed  relatively  to  one  ai  't^<< 
a  loconMWjve,  ceattnnoas  beams,  *c.,  &c.    By  Prof.  THOMAS  ALEXANDER,  C.E.,  aplr  AR 
'HlOM^nN,  c.l.  .  1!  Sr.,  l'i,,f...v«»r  ofEnjjin'T-nn:;  M  ilic  l(uy;il  CoU^e,  Cirencester,    fncwr.  Sv.i.  »■ 

BKITISII  APPLLS.    Report  of  the  ConiTiiitlc 

f.^nL;ir'.»,  lirl.!  in  tlic   Unynl  Hurtiiniltu  1  ;il  <  ^inicDv,  Clliswick,  Oct^cr  5  ' 
If  Al-;Kf)N",  SLiperiuicnilcui  of  itic  Ray.1l  Hi irliculniral  So  '  -  '  — 
Nauonal  Apple  Congress,  &c    Crown  Svo.  zs. 
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A  MEDICAL  NOVEL. 

:HARLEY  KINGSTON'S  AUNT. 

A  Study  of  Medical  Life  and  Experience. 
By  PEN  OLIVER.  F.R.C.S.    Second  Thousand.    Crown  Svo.  6j. 

"  A  novel,  written  by  a  physician,  with  a  medical  student  for  its  hero,  would  dcser\'e  a  few  words  of  notice 
our  hands  even  if  it  were  of  less  conspicuous  merit  than  this  interesting  volume.  .  .  .  The  plot  turns  upon 
lighly  dramatic  incident,  but  it  is  well  worked  out,  and  the  interest  is  well  sustained  until  the  mystery  is  fully 
plained.  .  .  .  The  scene  is  laid  in  one  of  the  best  known  of  our  medical  schools  of  London,  and  old 
idcnts  there  will  have  no  difficulty  in  recognising  the  tnith  of  several  of  the  portraits  which  arc  incidentally 
etched.  Apart  from  its  technical  interest,  this  book  will  secure  attention  by  its  vigorous  writing,  its  many 
II -touched  pictures  of  life  and  character,  its  clever  incidental  use  of  a  picturesque  and  fading  rustic  dialect, 
k\  its  side-references  and  just  compliment  to  some  of  the  social  traits  of  medical  character ;  .  .  .  with 
jclics  indicating  an  intimate  knowledge  of  medical  society,  and  a  bright  insight  into  .some  of  the  best  sides 
medical  life  and  character." — British  Afediajl  Journal. 

"To  every  practitifner  who  wishes  to  renew  tljc  memories  of  his  youth  the  book  may  be  confiilenlly 
■ommended  as  the  companion  of  an  idle  hour." — Afcdical  Times. 

**  *  I  want  to  make  your  flesh  creep,'  said  the  Fat  Boy  to  the  ol<l  lady  at  Dingley  Dell.  That  is  what  Mr. 
n  Oliver,  author  of  '  Charley  Kingston's  Aunt,'  wants  to  do  to  his  readers,  and  does  very  effectively  in  his 
•ly  chapters.  Hut  there  is  much  besides  *creepincss'  in  the  book:  cheery  descriptions  of  old-fashioned 
dical-studcnt  life,  an  excellent  'interior'  of  a  common  lodging-house,  a  well-sustained  tracking  of  a  mystery, 
I  much  of  the  soft  Suffolk  talk  by  one  who  evidently  knows  it  well.  This  single-volume  stor)-  is  one  which 
luld  be  asked  for  at  Mudie's."— 7"^^  W  orld. 

"  Charley  Kingston  has  one  of  the  most  startling  experiences  ever  accorded  to  a  medical  student.  This 
ident  is  placed  in  the  foreground  of  the  story  where  the  clever  French  mystery  novelists  put  the  murder, 
le  manner  of  telling  the  tale  reminds  one  a  little  of  that  of  Mr.  William  Gilbert,  who  used  to  wTite  such 
listic  and  powerful  stories.    This  is  in  our  opinion  a  favourable  and  flattering  criticism." — £)aily  Navs. 

MACMILLAX  &  CO.,  LONDON. 


NATURE  SERIES. 


-IE    SPFCTROSCOPE   AND  ITS  AP- 

PLICATIONS.    Hy  J.  N.  LOCKYKR,  l-.K-.S.  With 

Illustntions.    New  l'!iiition.    Cnnvn  Svo.     ^f.  (y{. 

IE  ORIGIN  AND  METAMORPHOSES 

r,  OF  IN.><i:CTS.  I'.y  .Sir  JOHN  LUBBOCK.  M.P..  F.R..S. 
'  With  niubiration«.    New  F.dilion.    Crown  Svo.    3x.  6J. 

•^iE   TRANSIT   OF    VENUS.      By  G. 

-  FORBK.S.  li.A.,  I'rofc^sor  of  Nataral  Philosophy  in  the 
Andcr  ont.in  Univrrsiiy,  (flas^Tow.    With  numcrotis  IIIuk* 
-\  tralionit.    C  iownSvc.    ^j.  6./. 

I^IE  COMMON   FROG.     By  St.  George 

MIVART,  K.K.S.    lllustiated.    Crown  Svo.  y.M. 
)LARISATION    OF   LIGHT.      By  W. 

SI'OTTISWOODE.  LL.D..  P.R.S.  lllustmted.  New 
Ldition.    Crown  Svo.    3*.  6*/. 

I  BRITISH  WILD  FLOWERS  CON- 

ir>F.REI)  IN  RLLATION  TO  INSECTS.     Bv  Sir 
''!1N   LUBBOCK.  M. P.,  F.R.S.     Illustrated.  'New 
;i.    Crown  Svo,    ^.  6t/. 

SCIhNCE  OF  WEIGHING  AND 

Bv  H.  W.  cmsHOLM.  Warden  of  the 

.■-i; .4ij0.ii'<  .1,1         •    '      '  4r.  6/. 

)W  TO  Dl  IGHT  LINE: 

JlUk  .a.  lUus- 

:G.    By  Prof.  W. 

Crown  8»o. 


LIGHT  :  A  Series  of  Simple,  Entertaining, 

and  Useful  Expcrimtnl!*  in  the  Phenonien.i  of  Li};ht,  for 
the  U«e  of  Students  of  every  Age,     By  ALFRED  .M. 
MAYEU  and  CHARLES  BARNARD,    With  lIliMra 
tion'.     Crown  Svo.  zs. 

SOUND:  A  Series  of  Simple,  Entertaining, 

and  Inexpen'itve  Experiment!  in  the  Phenomena  of  Sound, 
for  the  Use  of  Student*  of  every  Age.  By  A.  M.  MAYER, 
Profes»or  of  Physics  in  the  Stevens  In-iitute  of  Technology, 
&C,    With  numerous  Illustrations.    Crown  Svo.    jj.  Sd. 

FASHION    IN    DEFOKMITY,   as  illus- 

trated  in  the  Customs  of  Barbarous  and  Civilised  Races, 
By  Prof.  W.  11,  FLOWER,  LL.D.,  F.R.S.,  &c.  With 
Illustmliotii.    Cruwn  Svo.    2s.  6t/. 

CHARLES  DARWIN.  Memorial  Notices 
reprinted  from  Nature.  By  Prof.  HUXLEY.  P.R.S., 
G.  J.  ROMANES,  F.R.S.,  ARCHIBALD  GEIKIE, 
F.R.S.,and  W.  T.  THISELTON  DYEK,  F.R,.S.  With 
a  Portrait  engraved  hy  C.  H.  JKKNS.    Crown  Svo.    Zs.  bd. 

ORGANIC  EVOLUTION,  THE  SCIEN- 
TIFIC EVIDENCES  OK.  By  GEORGE  J.  ROMANES, 
M.A..  LL.D.,  F.  R.  S.,  Zoot ogical  Secretary  of  the  l.innean 

Society.     Crown  Svo.    is.  6J. 

ON  THE  COLOURS  OF  FLOWERS.  As 

Illustrated  in  the  British  Flora.  By  GRANT  ALLEN. 
With  lllustrationn.    Crown  Svo.    3/.  6d. 

THE  CHEMISTRY  OF  iTHE  SECOND- 
ARY BATTERIES  OF  PLANTE  AND  FAURE.  Hy 
J.  H,  GLADbTONE,  Ph.D,,  F.R.S.,  ami  ALFREL 
TKIIlE,  F.Iasi.C,  lecturer  on  ChcmUtry  at  Dulwicl 
r  ^Ilegc,    Crown  Svo.    2s.  bd, 
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ASK 
FOR 


BRjERLELS "  BEAO  IDEAL 


CANNOT    BKBAK    OR  RUST. 


Easiest  for 

SHOOTING,    RIDING,    snri    QENFBAL  JVf/lff. 


NICKEL    ON  BRASS. 


To  be  had  of  all  Hosiers  and  Drapers  in 
*  *  ■  •  the  United  Kingdom. 

PRIZE  MEDAL  1 

AWARDED     -J  Appointment  to  lAe  Roy§l  /mUituticm  ofGrttt  Britain,  ] 

SUCCESSORS  TO  W.  LADD  4  CO., 
BEAK    STREET,    REGENT   STREET,    LONDON,  W. 

MANUFACTURERS    OF    SGIENTIFIC  APPARATUS  OF  ALL  CLASSES 
SCHOOLS,  COLLEGES,  OR  PRIVATE,  RESEARCH. 

WIMSHURST    AND    VOSS    INDUCTION  MACIIINB 

OF  IMPROVED  PATTERN. 


In  Casks,  12/6  per  0  gals.  In  Bottle,  3/3  per  doz.  Impl.  Pta.* 

•  lSo(tlc«  thirled  »,'-  p«r  do*.,  and  allowed  at  the  woe  rale  if  returned  ;  but  iHey 
t  be  paid  fbr  with  tat  Beer. 


mux  be  paid 

tttgar,  (accharam,  nor  any  of  the  many  new  r.rrwin 
the  manufacture  of  the  "  S.  N."  Stout ;  it  i>  Brewed  enii 
Hop« :  it  ii,  too,  more  hopped  than  Stout  ia  ccncrall)  . 
f-:rf'i       it  it  ao  eacallcni  Tonic  a^d  particulaHjr  aahtd  fc 

Mng  •  good  ttrcngthcmns  bcvcfa(e.    It  it  a  "S 
...  ..h  ncommeodcd  by  Medtca]  men. 


-irt^  n  in 

-IKl 


THE 


WAlrTBAM  BBOTHBM8, 

HALF  OUINEA  "  ALE    BUKWERY.  LOKDON.  >  W 


WALL  PAPERS  FREE  FROM  ARSENIC 

WILLIAM  WOOLLAMS  ft  CO.,  Manufacturing  Paper  Stii 

A«B  THK  Obioimal  Makkii  or 

ARTISTIC  WALL  PAPERS.  Cfnaranteed  Free  from  Arsoolc. 
Sol«  Address— no,  HIGH  STREET,  MANCHESTER  SQUAPF  t.ONDOl*,* 
May  b«  outaload  of  all  Dacoratert.  SpMial  Priia  Medal,  Saiui-  .  ^ 

Award  ol  Marit.  lM««lurio«al  Medical  and  Sanitarr  Coo«t««».  Silver  McJjI,  ^«lK)ll•l  8»l**^ 

coi  n  MEDAI..  INTERNATIONAL  HEALTH  EXHIBITION.  ^ 

"  EGYPT,  THE  NILE,  AND  THE  SOUDAN. 

SIR  SAMUEL  BAKER'S  Records  of  his  Journeyings  and. Exploring- Expeditions  in  ABY| 
THE  VALLEY  OF  THE   NILE,  and   THE  SOUDAN,  affoKi  th«  Reader* 
complete  accounts  of  these  r.-irely-travclled  Districts. 

BY  SIR  SAMUEL  WHITE  B'AKER.  M.A.,  F.R.G  .^..  i 
TKB  MILE  TRIBUTARIES  OP  ABYS8T'   A,  AND  THE  SWORD  HUNTERS  OF  ■^VV  nAMBlH' 

\Viih  Mai.i  and  lllintratiooa.    Naw  and  Cheaper  KUiikjo     rrnwn  e»o.  tt. 

rti»  Work  affiirHi  the  mott  complele  Account  of  THK  SOUI>AN  and  <urr funding  dittant  porlioiu  Of  Egy, 

THE  ALBERT.  N  YANZA  GREAT  BASIN  OF  THE  NILE,  AND  EXPLORATION  OF  THEHIL*' 

New  .in  !  I  h.  .i;!rr  Kdifion.    With  Ma[rt  and  lllu»lralion».    I  r  ^wn  ti. 

I8V  ATT  T  A     A  Narrative  of  the  Expcdiiiop  to  Central-  Africa  for  the  Suppression  of  the  Slave  Trade 

live  of  Egypt.    With  Mapa,  Portraita,  and  numeroiu  lllualraiiona,  by  ZwccxSk  and  Dl'SAHO.    N««r  and  CkMf 
wn  8»o.    6*.  , 

THE  B6YPIIAN  QUESTION.    B^ing  Letters  to  the  Timts  and  the  Pa//  Ma//  GaseUc.  With  M«P 

MACMILLAN  &  CO.,  LONDON. 


Printad  by  R.  Clav.  So)«»,  and  Tavu>»,  at  7  and  8.  Btcad  SitmC  Bitt.  Ooeen  Victoria  Street,  in  ijM  Gty  of  Loodoj.i"' I 
Maimiixaji  AMD  Co.,  at  the  Oftcc,  m  and  jo^  BadfeH  SUMt,  Covcnl  Garden.— I  iiuuuav,  Fabnury  iS»  •'H 


A   WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

"  To  the  soli  J  ground 
Of  ffaturt  trusts  the  mimd  which  builds  for  ayt," — WoRnswoRTli 
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FLETCHER'S 


I'A  1  I:N  r  I NDI  STRl'd  l liLI. 

GAS  COOKING 
RANGES. 

I'bcse  are  the  nxxl  effkicnl  and 
ccvnomical  Ojw  Cooking  Range* 
cv«r  made.  PKkFKClION  in 
COOKINOcan  iiuu  Ijc  guaranteed. 

They  arc  to  all  inlcnltond  purpcMcs 
A  ) I . L'l  1 1 N  D K.ST  R  CC T- 
IHI.K,  and  will  at  the  ume  time 
KiiM«t,  liake,  Ituil,  (trill,  T>xul..'ind 
iry.  doinu  all  pcrlectly,  .tnd  at 
LK.SS  THAN  HALF  the  cost  of  | 


coolo. 

Thi*  M<»rlrl)  <>r  \rW  f;OlD 
Mr.l>AI.  lis.    ■  ■•11  Ml  VS*  I'KI.'I-  I 

I  II.  «.«ii.it  ^ir.ii  Ai  '  <  Tbp 

llrnllh   i:\hlbllluB    oirre  l.uth 

III  ANt'&  CO.-S  EXHIUIT  of 
H  I'  ICHtR  S  SIOVRSa-.  "The 
ite«l  Ajiplicalion  of  Cfa^  ti>  Kealini; 
•nd  Cookinu  in  lJwclUii){i." 

The  »huTe  »f  Kletcher's  Fur- 
nace».  Forges,  Bli>»-j>ipe»,  \ihe%to% 
Fire<,  Ranges,  \Va«hen,  Balh  and 
|\V.»tcr  Hcjlcr^  .  .  .il.v.iv  'jc  *een  in  action  in  Ue.\nc  &  Co.'i 

:}how  KooDM. 

1       All  Orders  Carri^t  ^tuJ  to  mtartii  Station.    Diucumt  for  Catk. 
COMPLtTE  ILLL'STRATEU  LI5TS  FREK. 

DEANE  &  CO.  LONDON  BRIDGE. 


"  LOISETTIAN  " 

OF  MEMORY. 


THE 

SCHOOL 

INSTANTANEOUS  MEMORY! 

ART  of  NEVER  FCfRGETTINO !! 

DISCONTINUITY  CURED!! 

A  Physiological  System,  wholly  unlUe  A/Htmoni<s,  using  none  of 
Hs  "  IJHalUus:  "Ktys,"  "Pegs,"  "  Ltnis,"  or  "Associations/' 

Dr.  ANDREW  WILSON,  F.R.S.E.,  Editor  of 
"Health."  says:— 

"  Professor  Loisette's  System  ts  Physiological  and 
Scientific  in  the  Highest  Degree." 

Mr.  RICHARD  A.  PROCTOR,  Editor  of"  Knowledge," 
in  No.  117,  dated  January  35,  1884,  says  : — 

*'  I  have  no  IIE.SITATION  IN  THOROUGHLY  RECOMMENDING 

THE  System  to  all  who  are  in  earnest  in  wishing  to 

TRAIN  THEIR  MF-MOKIES  EFFECTIVELY,  AND  ARE  THEREFOM 
WILLING  To  TAKE  KeASOKABLK  PAINS  TO  OUTAIN  SO  USEFUL 

A  Result."   

Any  Book  Mastered  in  One  ReaJing. 
(jreat  Inducenicnt*  to  Correspondence  Clasnes. 
Potf^lus  poit-frtt  on  af>fli(aticn  to 

PROFESSOR  LOISET 

■0,  NEW  OXFORD  STREIiT(o| 


[All  Rights  ara  Retervcd 


BROWNING'S  AMATEUR'S  SET 

OF  PHOTOGRAPHIC  APPARATUS 


DrrPlal 

•hown  In  the  EncraTlnf .  Complete  In  Caae,  prtc'e  MSk  As. 


For  Orr-Plate  Ptaotocraphy,  comprlalnK  every  Article 

 nlnf"^*  "  ■ —  —  •    ~  — 


Fi  ll  Illvstrateu  Ca t ai  oueof  Fhotogkapmic  Aitarati'S  se.st  frsb. 


JOHN  BROWSnfQ.  68.  STRAND.  LONDOH.  W.C. 
ASTRONOMICAL  AND  LOOK-OUT  TELESCOPES. 


NEGREini  AND  ZAMDRA'S 
UNIVERSAL  TELESCOPE. 

TerTcitrial  and  Astronomical  Powen. 

£6  6s.  od.,  £8  8s.  od.,  and  £10  los.  od. 

niuitratfii  and  Dturiftivt  Prkc  Lists  Posted  Free. 

NEGRETTI  &  ZAMBRA, 
tjfians  ami  Scientific  Instrument  Makers 

To  HbH   M.\JF-'iIV  THS  QuuN. 

"    ,BORN  VIADUCT, 

REGENT  STREET,  LONDON. 
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NATURE 


{Feb,  :G.  V. 


ROYAL  INSTITUTION  OF  GREAT 
BRITAIN, 

ALBE.MAKI.K  STRKKT.  PICCADILLY.  W. 
SATURDAY   NEXT  (February   aS),  at    3   oclocW.  CARL  ARM- 
SRUSTSR.  Em.  :  Fint  of  Fi««  Lcc«ur»  dn  "  I  he  Life,  llicory.  and 
WoHm  of  ftlCHARD  WAGNER"  (wiih   lUuitrations  Vocal  and  liumi- 
menla!)     One  Guinea  the  Coume. 


1  TKSKAV  NEXT  (March  jX  «t  3  o'clock.  Prof.  AKTHU  R  GAMGEE, 
D  ,  F.R.S.,  fiiUoun  ProfcMor  of  Phy»iology.  R.I.  :  Fim  of  Twelve 
«ture$  w  "DIGESTION  md  NUTRITlOM."  Om  Gvinw  the 


M 

I>c<!tures 
Coune. 
Sufaiaipliaa  to 


ill  -h-  (■ 


r'wo  Cuinau. 


BRITISH  MUS£UM. 

Tlie  RF.ADING  ROOM  will  I*  CLOSED  from  UONDAV,  March  am 

to  THI'RSI)  \V   Mir.  h  5ih,  V.:h  days  iachliiv*. 

KOWARD  A.  BOND.  Principal  UlmiaB. 


EXETER     GRAMMAR     SCHOOL.  — A 

CHEMISTRY  UASTER  «iM  ba  rMpund  in  May.  The  Salaiy  ic 
jCsoo  a  year.   Thera  is  a  kotnI  Laboratory,  and  iha  MaMar  will  taadt 

Fcirncc  nnlV'  ('.indidairt  miKi  have  taken  lu  Or  and  Claa*  Hoaonis 
N.St.  f.ir  (  h<  niKiry.  Oxford  or  I 'amSridge.    For  Aiitber  pofticulan 

apply  l  y  the  Ht.ul  M.i^lcr.  Kr>.  I-  <:m,ii.-s. 


GEOLOGY.— For  Disposal,  Valuable  Col- 

(action  uf  (rc  1' "^i^-^imtti*,  Minc  iK.  <  rv«t.iN.  SticlU — the 
Property  of  a  C. .  ;.  .;nt  l.it  ly  Jti  ..-.i-kI  ■  A;.|  ly  L.  K  I..,  «.  LUluw, 
Tiv,-rlu;i  K>        Lien  r. 

CbOKES       FRESHWATER  ALG^' 

Pari  I.  Wanted  :,n<^uMt  Priu  givtm.   W.  C.  CuAWroao,  LockllaTlm 

('.:ir.!.  nv.  Sl.it'f.  ril.  Ldinbtirsh 


ELECTRIC  LIGHTING. 


Manufacturers 


aad  Olher«  [k<<i'.t-'<sin^  %p3r<-  i-mt  r.  .in  I  'I'  -itiMi  .  .if  li^hilti^  ill'  ir  Wi>rk» 
tcommically  hy  Klccinuiy,  •ImuIU  apply  for  i'ricx:  Li>i  uf  1  )\ nanttx  and 
AccunwhiMW.  far  Arc  or  incaiMleiccitce  Ughtinig,  u> iho  "/ARMAN  " 
ELECTRICAL  COMPANY,  Madcinioah  Laaa.  HoaMrton.  London, 


ELECTRIC  LIGHTING  AND  ELECTRO- 

PLATINC—The  -lARMAN  '  tl.LCIKH  AL  tf)\tI'ANV  jrc 
prepared  10  SUPPLV  HYSAMO.S  for  Uiihting  or  Platini:  un  the 
PURCHASE-HIRE  SYSTKM.  to  Mrit  th«  oaavenicMa  «f  many 
Blcctfo-paiinf  and  Elcctr»^ld!nr,  eld  or  new  Kooda.  in 

t  quanliiy. 


LANTERN    READINGS.— DISSOLVING 
VIEWS. 

THE  NEW  QUADRUPLICOlf. 
Naw  Season,  1S84  am)  litB;.— Popular  Sobjcctt  for  iMi  SaaMM. 

The  Channel  I »IaiHls— Th^  \V  .^r  in  the  Soud.in — The  River  Ih.imei  — 
Prv(,n»hirT  Stenery  — Hcrrf.jrd  .iriil  the  Ri»-er  Wye— I  he  I  r^;li»h  Ijkcs  — 
London  P.  or  and  How  llwy  I^<e— Egypt  and  \hie  Nile  Eapeditinn — Nor- 
amr-The  Ufcboat-11»  .Si^...!  Boa—TlM  Maid*  oT  Lae-Poor  Pla'* 
Tl««iMr»— Shadow*  on  the  IlHiid*.  ttc. 

Tb«  lar>;<-.i  ami  ncnte^i  S!t.H.k  of  I  anterjii  and  Slide,  Scientific  and 
General,  yii  Hi-r  .ind  S.il..  in  ihu  ■  v.untry  at  the  I«wc<t  Ptito. 

F    MARSHALL,  73,  (,>uc.  a  Vitioria  Street,  I-ondon.  K.C, 


M 


ICROSCOPIC  OBJECTS  FOR  HIRE, 

Histological,  Botanical,  G««loKica],_  br  the  best  Mounter*.  Lei 
out  on  mo>t  moderate  tcrm>.    rarticvian  of  B.  Wki  1  n,  Dalinain 

R...vl,  F.yn-r  Mi'l. 

~   A  GREAT  BOON  TO  AMATEURS.  ' 

Phoiocraphic  Apparatus  and  Materials  of  the  HishMt  Quality  >U|iplled 
at  City  Prii-esfrom 

THE  PHOTOQRAPHIC  ARTIST'S  STORES. 

4],  CHARTERHOUSE  SQUARE,  B.C 
(CkMe  to  Aidcngau  Station). 
COMPLETE  TOURISTS-   OUTPITS.    EVERY  REQUISITE. 
Naw  rowrated  Price  Li»t  <rf.  Addwaa  iha  MAWiwira.  

C.  D.  AHRENS* 

PRISM  WORKBR  AND.  PRACTICAL  OPTICIAN. 
36.  GKEAT  RUSSELL  STREET,  LONDON.  W.C 


SPECIAL  NOT  I  a- 


ihc  XcM  Pol  It):  ».  Priim. 


Can  be  u<cd  over  any  .\  &  H  i  .)epiece.  Strongly  recuninici    rd  fur  Lantein 

Worfc  :  wilt  take  in  anyOhiert  Abo  aaailia  Naw  Krei  iiiDC  MicroKope 
Aqr'^ieci-niavaaad  any  KyrpiMvcanba  uatd  witliit.   Ii<«iheonly  way 


of  ieiTS  'h>  r>>,ji  ■  t»  in  !•-■  ' .  '  •  -dij*  and  forin.  Mak««  .if  the  Larcest 
Nirul  r*n.iii^  lii  t  iiHirriir  it'  1  •.  VV.  '^pn-ti^wijodo,  E««i  P.R.S.,  Sc  . 
ft<  .  a'vl  f..r  Frank  Crisp,  L»i  .  l.L.H  .  B  A.,  &c.,  Ac. 

  TaAOR  sfrri  i«p  with  P»imi<    

BOOKS  (Secondhand),  Mtscenane.>us,  Re- 

ai  mlers.  ftc  .  HKMIIEKT.  Kn«ti«h  and  lorei»ti  *'»iikMrlkr,  jiry 
G't  w«U  Road,  I.iindon,  E  ('  Cat  ilogne  Itm  on  rccrir'  1  lwo«i4ni(>a. 
I-  ranea.  <)M  B  olu,  and  Pirvhiaem  1 


LIVINfi  SPECIMENS  FOR  THE  Wm. 

GOLD  MEDALftwrndad  u  tkoFISSBRlBa  BEBUTrT-. 
THOMAS  BOLTON,  sr.  NEWBALL  STRtXt.  «B!ri\  •  1 


who  hat  last  W«ek  tent  to  his  iubjcnbers  (Ei.bn  1  mwillis  i 
auid  deapiplion.   He  ha<  alM3  sent  out  Lepfcafes  u|wi.*i .  * 
ringens,  Stepkanocenx  Fichcmii,  Coi,K!i.vl't"»  Uiuur*.  -i 
tilis,  Bajdllaria  p;lr;Mox.i,  VoKux  jjl.jkvati  r.  lr»Si  ■•fllCTt,  i" 

alto  Hydra,  Amccba,  Vortioella,  Cray&>li,  aaii  odic:  S|«o^ 
and  Martin'i)  BiotafiGai  LnbooMaiy  wwfc. 

Weekly  AaannaeMiaata  will  ba  uda  ia  iMt  piK««f  (Ii|*m7 
Mpplyiag. 

Specimen  Tabe,  Ooe  SbillUig,  poitlii 

TmtmtfiiM  Tmtnit tmtnt nfSI* Mmtiu A^Sthnf/mi*  ^ 

P,3rtfolio  of  Driwin;^,  Ten  Par1i.l>.«Mk 


NEW  MICROSCOPIC  SLIDES 

JUST  ISSUED  BY 
EDWARD  WARD.  349,  OxPVKO  SniKT.  «• 

Britidi  Polyioa  ( P.  I ypd.  m  of  Blcellaiia  tiliataX  Opm*  ■  • 

,.  ..  ..      ...  l5*L'«*nl 

Parasite  of  Enni  ( \i<-niu<  dromaciuX  in  |:..l-..m 

Price  One  Shilling  each,  or  post  free  for  n  Sueip  • 
Micr  siropic  Slide*  in  gieai  Viriuty  tent  kUl  W  •co'' 
New  Series  of  Unmounierl  OLijrof.,  n  Iii'«ciifMi»  ofrV 

  1  H,I  f?..    f  .r  .T  1./ 

SrjTPRIZE  MEDALS 

.\WARr)I  I'  i  r>U  (.LOLmGICAL  <  i>LU>.:: 
Geological  CoUcctious  etpcciailv  adapted  for  Tcad>in|  w  ■ 
and  An  Dcynnaicm,  and  oaed  by  all  l^onn  aa<  : 

Great  Briiaifi,  ttr. 
New  and  Rare  Minrndi  cvn.tanily  arrivtni;  fr>>in  I'l  ;wr< 
Single  Spc<.iB>cnv 

ROCK  SECTIONS  AND  ROCK  .SptaMl 
The  Largest  Variety  bi  Eagbad. 

New  Calalocues  and  Ij«t»  on  application  to— 

JAMES   R.  GREGORY. 

88,  Charloite  STRF:Kr,  Fitzrov  S^i  v>r-  '  ' 

Established       Vcir-,  1:1  U-.;i.t.«i  _ 

M 1 N E K ALOG Y  AND~G£OLCCi 

Mr.  HKNSON'S  Ulest  Arrivals  are 

Verv    Fine   Di  >l' HLV- T KRM I N A  I  KD  TRViTM* 
lj  inrl- lo;  J,   li  ;    liFRVLS.    M> 'I'l  \-F,  •»  ■• 

WALl'LWriK.  NAIIVK  SII.VFR.  H  LRI  »F  Rl  It 
Rrill.FS,  CHALCOSIDLRH  K    and  NATIVE  i«|f 

rOI.ISHKI'  (AI'F  and  C.KFFN  AYKNTt'ltlV 
and    SINGI.L    t.R\s|AIS  <(   SllUMU     I  ilsi 
COLOl  RFI>  TOPA/KS,  S.bena. 

A  Large  Serie»  o.  koCKS.  aUo  MICR( 'SCOriC  >L 


LitU  en  A^/iixtiirn  I'sinmen.  Chi«l«  ■•'>J  ***^ 

PRIVATE  LESSONS  AND  EVENING  CU' 
BLOWPIPE  CASES  AND  APPARATUS.     Cduf"  ' 

SAMUEL  HBNSON, 

•77.  STRANG  IC  - 
 _0|»«*IM*'-' 

THE  AMATEUR'S  FIRST  HAND^:* 
OF  PHOTOGRAPHY 
ati.«rr«A-nn)  av  J.  B.  T.  ELLEXBCti 

3»i>  EntTtoM.    P<HI  Free  iy£ 

F    111  l».   M.   (.  l  -Si  iV^   aSO  CO. 

79,  BOLD  STREET,  LlVBRPOOt 
HAMILTON.  ADAMS.  Ik  CO..  Lendon.  and  al  BBok«k^  - 

m'ltllN     tNIVrR^IIY  PRFSS 


SCIENCE  AND  ART  DEPABTM 

to  PFR  CFN'T  GRANT  FOR  THK  I't  Rrm«r  rn 
LOl.l.LCllONS  ANh  APPAKAH  H'K  it  V  . 
AND  MINERALOGY.  .M  W  Llsia  an^  f  <  KS1> 
I  it  Co  be  made  suiiplied  by 
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THOMAS  J.  DOWNING. 

!  WHT<?K!N  <^TRF.rT.  T.ONn'">V.E  C  (a»»r  <>  «r« ' 
INTERNATIONAL  HEALTH  EXHlS'' 
DIVtSION-BOVCATlOlt. 

A  PBIZE  HBDAL  AWABOET  TO 
THOMAS  D.  RUSSELL 

78,  NEWGATE  STRF.ET,  I.ONT'ON.  I 
For  GeolofiCAl  CoUeclions  for  Science  Tw- 
CmU^M$  /V*f  A«r. 
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PKIXCF.  EDWAKn  and  PRINCE  GEORGE  of  WALES.  \ 
An  Illustratui  Arlicle  mtitled  "  H.M.S.  fiACCf/ANTE  at 

llu-  Anupxt^r  h-  rKIXCR  EDWARD  ami  PRINCE 
ChcA'C/:  of  It'.lL/:  ^.     Ami  alw)  tlic  <<|>enin);  pnrt  of  a 
New  M..ry  by  liui  T  1 !  \k  1 1  ,  tiuitlc^l    "  A  SUll'  OF  '49.'' 
See  "Tlw  Englinh  illusitratcti  Maga/inc  "  for  March. 
Profu  tly  l!lu.«ra-ed    Prior  SIXPRNCE,  by  pott  EIGHTPEVCE. 

THE 

ENGLISH  ILLUSTRATED  MAGAZINE. 

I.  I'klNCr  1  HWAkl'  and  I'KINCfc  GtORGE  uf  WALES  GOING 
HOWS  .  i  OW.  MINE  in  AUSTRALIA.    Bogimwtf  by  J.  O. 

I  t  I01*h  R,  fr.im  a  Ph  dograph-  {FrtHilttitee.. 

IIM  >  "llACCH  \M  I  ■  at  ihc  ANTIPODFS.    By-  Prince  VAmrA 

.itirl  rrin-c  ( ieiir,:'-- of  Wnlcs     With  lllu  4nilion< 
,    l'KI^IKO•^l  >  ..nj  COW  Sl  tl''-     llv  f.r.nnt  Allen     With  IIIu»tralions 
l.y  H  Rxljlid 

4  Tlic  AK  l  of  CASH  NO  in  IJKONZfc.    Uy  Ocoive  Siroond*.  Wiih 
|||uMraii«>n«. 

5.  A  SHIP  of  '49  (ntw  cnntinued).  Bjr  Bm  Rmrte.  IHusmtkMn  • 

c>  I'll  <.RIMA<.I  S  liv  W  Miino.  I 
7.  A  FAMIL\  Ai'  KAlK  (to  l<e  cuntinucd).    liy  Hugh  Conway  ^Author 

  MACMItLAW  ft  CO..  LOWPOW.  

Tki  Of*Hi»£  ChafUrt  0/  .1   .\ <■.  ■  AV:.-/  Ar  Ri,  /irn:>h,i 

RtUhU  i.Ui  s  /X,;r/v/wi  ),  Author  of  ''  The  yUia^a  on  tht 
Cliffr         <3>^  puMuhtd  im  MACAtJLLAUrs  MAG  A-  | 

//XF  f.  r  .1/  ?  A  r7/. 

M  aT  millan'S  magazine. 

N  .    ;        f  jr  MAKCH.    Price  u  Con'TAIn* 
t.— Mrs    DVMOND.    Chapter*  l.-IV.    lly  Mn.  RITCHIE  (Mi-« 

,..-A  rTlAnTl^OpTsiICLISH  HISTORY.  \ 

,._nR  ANc.F.  ni  OSSOM:  Si'JNSKT. 
;.  — lKRI,sf.>NSIHLIiOWII10H 

5^— l»LACKST.)NR.   . 

«.-OLD  MVmOLOUV  IN  RBW  AFPAR£L. 

,  -FXPERtENCES  OF  A  DAY-BOV  AT  A  PUBI.tC  SCHOOL 

•  i— IHF.  SOT'IHKRN  VIEW  OK  THE  EI  F.CTION  nf  ri.K\  K- 

•AMI 

- — ^A  MILLIONAIRE'S  CfaTSIN.   Clm|.iei>  VII.— IX.  tCooclu»ion  ) 
t»— REVIEW  OF  THfc  MON  J  H. 

 MACMILLAN  &  CO..  LONDON.  

NORTH    BRITISH  AGRICULTURIST, 

'       the  only  Aerii nliural  I  >ijrn:il  in  Scotland,  circulate*  extensively  anODK 
LAndownero.  K.irinci^.   Kcs-i'.fiii  Asefits,  aiid  other* inMRMcd ia  lh« 
'        m.inajjenieul  uf  Uiid  lliro..i,;hiiUi  ihc  United  Kingdom. 

The  AC  IRICI'L  I  IIRIS  1  i-  imi  '-iNhed  every  Wcdne*day  afiemoonia  lUM 
'ter  the  Et'viung  MaiU,  and  cuniaiiu  Report*  of  all  the  principal  Briliih  uhI 

'*'T%i«pSd»UitVntfc»  to  the  AGRICULTURIST 

,s  ,tif  of  the  b<-M  c»i»i!ni;  paper*  f.jr  AilixttKiiiff  Karmitobc  Let  and  E»Ute» 

Advrrtl«t»  jJilrf»»ins  theiDwlrc»  to  Farmers  will  find  the  AGRICUL- 
TURE'^ I  >  hr>l-i.ta>»  iiicdjam  Tor  reaching,  liutt  Claus- 
'    Prirc-,./.    lly  pott  Annual  S«tb»CTlptlem,  payable  in  adTmnce,  i4-». 

,  \M   Hi^h  Street,  Edioburfh  ;  and  145,  t.'necn  Vi.  i,..ria  Street, 

M..r;c>  Ofier*  payable  10  CHAi«l.ltsANiiEK'..jN,  I»n  .  I  Jinliiirjiji^  

;  On  the  IM  L.f  every  M..nlli.  |iil<-<-  Sivi'LMic. 

THK  ENTOMOLOGIST: 

AN  ILLUSTRATED  JOURNAL  OF  BRITISH  EWTOMOLOOy 

Edited  by  John  T.  CAl«l•t^r,TON, 
With  the  A»iilance  of 
'      FauuicK  BoNii.  F  Z  S.         I      John  A.  Powbk,  M.D. 

XinrMiD  A.  Fr..  ».  F.i.  s.      |      J.  Jmn"*  Wm«,  r.L.S. 
'  F.  Buchanan  Whith,  M.D. 

'    Coa taint  Article*  by  wilM  known  Enl'>mu1oci^t!>  on  all  Branches  of  the 

•  •tdcsce;  on  Inoecl*  injuttent  or  benefioal  to  Fann  or  f.ardcn  ;  Note>  or 
Hal)it«.  l,ifr-Historie« ;  occnmence  of  Rarities,  &c. ;  there  arc  Monthly 
1.1'tvof  r)ui'li<  ntci.and  Ueiiderata. 

NumeTt)U>  WoobcUT  IixustraTios*,  to  the  printinc  of  which  eapecial 
attention  if  (hnHH         wcasioflal  Lithookaphkd  and  LmromO-Liti10> 

.iBAWlEO  P1.ATIK.  „   ^ 

'^I^TI•K!N   M  \R'?M\!,1    ^  CO.,  Stationert' Hall  Court. 

THE  ENTOMOLOGIST'S  MONTHLY 
MAGAZINE. 

Price  Sixpence.  Monthly,  n  poee*  Svo.  with  occ«»ion«l  liltistratioo*. 
ndacted  by  C.  G.  Barrktt,  1   W    lu    .l»s,  R.  McLaCKLAM^  r.R.B., 
t.  SAl'KDBit*.  F.L.S.,aod  H.  1.  STAiNroN.  F.R.S-  . 

Tliti  Ui>Bkmm,  eowMueed  la  iM«.«oMiiiMi  MHidMl  wddM  Mrf  wKi 
M  All  Mbiwts  eeimeiid  vritb  txMmtlnmr,  imA  m^iMIr  «■  tht  Immu  of 
,  di«  Brrtian  IiIm. 

>  SubiCftption— Sia  Skillingi  p«r  Volume,  poat  Rw.  Tht 
oMncc  iriib  tbe  Jium  number  in  cacb  jreM.      .....         .  ^ 

Vol*.  I.  to  VI.  (Mmnly  tend  te  cfatk>My>  otefaMd  brjMMl«*«2 

the  entire  mi  te  lUio.  «t  die  toerMMd  price  of  tor.  CKk ;  the  TCCcecAm 

vol*-  mey  be  h«4  separstcfy  or  toireiher,  at  ji-  each. 

Loodoo:  JOHN  VAN  VOORST.  1.  Patcrnoiier  Row 
^If        CoimiUloiGMiMM,  ftCi  tbotlld  b*  Mat  to  tbe  EdUon  at  the  above 
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MUTUAL    LIFE  ASSURANCE. 

SCOTTISH   PROVIDENT  INSTITUTION 

Edinburgh— 6,  ST.  ANDKLW  SQUARE.    Los no.v  Office— 17,  KIVC  WIl.T.lAM  STREET.  FX 
The  ATTENTION  of  ASSURERS  U  directed  to  the  Spk<  ial  .\i>va.M  \<.>  -  iilii.-»in.-»ljle  in  ilii-^  .»nj<;iety,  in  rrtj>e«  at 

F.CONOMV — EQt'ITV — SAFETY. 

ECONOMY. — The  Preaijums  are,  in  many  cases,  20  to  25  |>er  cent,  under  the  usual  rate^,  so  that  a  Toliqr  fc»^ir 
;f  1250  may  (»cner.illy  be  had  for  the  yearly  ji.iyment  which  would  elsewhere  a  sure  j^^'iooo  only, 

EQUITY. — The  whole  Surplus  is  divisihlc  among  the  Policy-holders  themselves,  on  an  cquiiahle  principl*— ttoib- 
given  to  those  hy  whose  early  death  there  is  a  Ion  to  the  other  Members.    From  this  source  larjje  aclditiom  havcbcoa^  ■ 
may  l>e  cxpcclc<l  in  the  future. 

SAFETY. — The  Business  (which  for  ten  years  has  exceeded  n  Million  yearly)  is  of  the  mo»t  select  climclef,  f 
ducte<l  at  the  .smallest  cost. 

The  expenses,  which  are  less  than  in  any  Office  transacting  so  large  a  business,  were  la>t  year  under  9  pet  cdU.  • 
Premiums,  and  little  over  6  per  cent,  of  the  year's  Income. 

THE  FUNDS  accumulated  from  Pre  iiiums  exceed  £5,000,000.  the  increase  lait  year  bci.ig  £333.383 
(Jnly  two  Offices  in  the  Kingdom  (both  older)  have  as  large  a  Fund. 
CUima  under  Policies  now  payable  a  Month  after  Proof. 
A'efwis,  with  I'ahlts  oj  Pxmiums,  d-"*.,  cti  AppluatioH. 
J.  MUIR  LEITCH,  London  Secretary.  JAMES  W  .^TSOX.  V 


M 


Just  Pi  i  i.isHi.1)     Ptmyt-  o     fu  .  .'i<t/t  f,',ir,fi 


The  chapiert  on  ihe  "Origin  of  the  M.il4i;a«V 
••The  Pmcnt  Ci»il  and  Religiou.  Stale  of  the 


ADAGASCAR    AND  FRANCE. 

ll'ith  scmf  AaoMnl  cf  lh(  Is'and,  iti  I\fJ>{f,  its  Ktsouras,  and  Dn'tloprntnt. 
By  GEORGE  A.  SHAW,  F.Z.S.,  l^ndon  Mission,  Tamatave. 
Wiib  m.-uiy  Illutiralioiw  and  a  Map. 

and  "Tile  Fl.  ra  of  Madagaicar"  arc  full  of  aitrtrtWr 
ha<  throughniii  the  vividnc»»  nfan  ryc-wilne»».  arJ  iht  «cc_-.- 
K'rites  fruin  lint-*iand  knomlcdgc.  while  a  ptr««)al  iditt*  •. 
of  it  fr-.m  the  pruminenl  part  |>lj)cd  l>y  Mr  >h»»  h>««t:  • 
de'rrihcd 


TMt  b  .«lc  U  of  onutual  interesi.  Mr.  Shaw  Iracrt  carefully  the  origia 
and  history  of  the  French  rlaims  in  M-nl  izaxar,  and  toahlct  hi%  reader*  lo 
ejiimaiE  accurately  both  the  French  and  SlataKa^y  l>  iMtirtns  in  Ihe  conflict 

"  "  Nl; 


Lilagaty  Civilisa'ion," 
.Malaga'-v, I  h--  Fauna," 


THE  RELTGinuS  TRACT  SOCIETY,  56,  Patf.rnoster  Row.  London. 


AUTOTYPli  PHOTOGRAPHIC  BOOK 
ILLUSTRATION. 

ADVANTAGF..S. 
i»t.   They  pre»*nt  Faithful  Repreientaiiont  of  the  Sub}ecn. 
and.  Printed  on  the  paper  of  the  Rook  itself,  mourning  not  retiuired. 
3rd.  For  Kdilions  of  looo  and  under  they  are  cheap. 
Employed  try  the  Truitee*  of  the  Uritish  MuMum  and  by  the  Learned 
Societies ;  also  by  many  of  the  leading  Publiihers. 

Amengtt  tkt  H'arit  rtctnltf  timt,  or  at  present  in  the  press,  uvajr  be 
Jted  :  Lady  Braniey's  "Tahiti";  Prof  Gardner'*  "The  Types  of  Greek 
Coins";  Holtiapffeir*  "Practice  of  Oraa^iental  Tuminf;  ' ;  Audsley'i 
"Omainenlal  Arts  of  Japan";  I.ock\-«r's  "Spectral  Analvus";  Rurgess'i 
"  ArehBOlogical  Surrey  of  India"  ;     Samuel  Palmer  :  a  Memoir." 

Of  ihU  last  work  the  .WM/->rir«iOT  says  :—"  Thii  book  i>  admirably  illns- 
In  ted  by  fourteen  autotype  reproductions  from  lovely  and  chantctcmtic  Mpia 
drawings." 

FOR  THE 

ARTISTIC  DECORATION  OF  THE  HOME, 

VISIT  THE  _ 

AUTOTYPE   FINE   ART  GALLERY, 

74.  NEW  OXFORD  STREET 
(Twenty  Doors  West  of  Mudie's  Library). 
THE  NATIONAL  GALLERY. 
Now  ready. 

VfatliMat  of  Autolyp'  Copies  of  the  most  celebrated  paintings  in  this  Collection. 

A  Ihe  Foreign  School*     It  The  Pnli->h  S.  hool 
Prospectus  on  application  to  MANAGER  the  AlvrOI  VPE  COMPANY. 
TURNERS  "LIBER  STUDIORUM  " 
Vulume  III. ,  to  complete  the  work,  now  reaily. 
An  lLLU*T»A7itl.  Pamphlkt,  with   Press  Notices  from   the  Timfi, 
AtAfH^mm,  Ac»J€my,  I'trtjelie,  Arl }tum»l,  Ac,  free  per  Post. 

Fint  Art  CaUUent.  itt  /rite  Sixf*mct,/rtt  ftr  Fnt. 

THE   AUTOTYPE  COMPANY, 

NFW  nxrORD  STREET.  W  C.  _ 

AMATEUR 
PHOTOGRAPHY. 

AMATEURS  SUPPLIED 

w  ItH  At  I. 

NECES.SARY  APPARATUR- 
IJRY  PLATES,  CHEMICALS, 


Price  5*.  Post  Free. 

DESCRIPTION    OF    THE  CHEM:: 

I.AUORATOKIES  at  the  OWENS  COLLEOF..  fre  • 
Aumm.  WATtkHoi  st,  A.R.A  ,  by  Sir  H.  E  R< 'sCt'.  ' 
fe««  .r  of  Chemistry  in  the  Owen»  College,  Victiru  l- 
Lithographic  C'>pie«  of  the  Original  Plans  and  t>e> 
J.  E.  CORNISH,  n,  Piccadilly.  Mam 


FERNS,  A  SPECIAIIf 


The  largest  and  most  pr.fusely  ILLUSTRATED  Ci^«^ 
of  FERNS  ever  published,  containing  much  valuabli 
Synonyms,  numerous  Descriptions,  and  coj»ious  >"''"5I'  • 
Fern  Culture  ";  representative  of  our  IMMENSB  ""^Tf- 
which  \s  probably  the  largest  in  the  Worl.i  »>'"-•'**»;, 
ORBENHOUSB  cultivauon,  for  OUTDOOR  FMWW- 
olher  purposes. 

May  ht  had  cn  af>(<luatu>n.     PRICE  U 

ABRIDGED  CATALOGUE  OF  OVER   lOOO  SftT 
VAPIETIES  POST  FREE. 


W.   &  J.  BIRKENHli 

FERN  NURSERY,  Sale,  Manckl 


HOW  <St  CO.'S 

Geological  Transparencies  for 


the  W 


&c. 


Ins'ructions  Given. 


GEORGE    HOUOHTON   de  SON, 

So.   llic.ll   IIol  IloKN.   I.oNtKiS,  W.f.  

MISa  MARK  a  LINE  DIVIDEK,  Fncc  5s. 

(.See  Nau  »«■  January  13.  y.  375  )   , 

Prof.  TN'Nr»Al.L-S  E.|«rriment.  in  Frirtiorul  Eletinoty,  prepared  atcocc- 

ins  to  directions  of  Mr.  (  (.mrdi  I.,    t  nmplete  Set.  i S  'o* 
MATHEMATIC  AL  INS  I  RUMEN  I  S  for  (  .-lieges  and  I  iiM>c 
l.iiti  nnJ  tnrtuuUrt  »/  Ik*  rtA«r  f«tt /rtt. 
STANLEY,  $.  Great  Tumstilr,  HollKifn.  an  l        Railway  A|.| 
l>ondon  Bridge. 


Descriptive  Calalofue  00  Applkafc* 
WALKER'S  SPECIFIC  GRAVITY  BALANCB 
AND  MINERALS. 
HOW  ft  CO.'S  POCKET  MlCROSCOPt  I-»«'  * 
MICRO-PETROLOGY.— Sections  ol  Pitchstonev 
S)-enites,  Dioriies,   Gabbros,    Dulerites.  UatalLs. 
Andesiies,  Porphyriles,  RliyoUles,  Lavas.  Aalic<, 
sionm.  Ac.  price  ii.  id.  each. 

lAMES  HOW  ft  CO..  73,  Ka««iwcoomStwW^__^ 

~~         MINERALS   AND  STOMI 
IMPLEMENTS. 

MR.  BRVCE-WRK.H  r  btrf.  to( 
Public  I J  Ins  large  Series  of 

MINERALS  AND 
from  which  single  specimens  ran  ' 
Elementary  Collsclion^of  Mi 
.V  B  —Tktu  C«llf<ti<» 
GE    S  AND  PRECIOUS  S. 


S'hoola 
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IE  RELA  TIVE  EFFICIENCY  OF  WAR-^^lUrS 

**HE   Timtt  of  the  19th  inst.  contains  a  long  and 

vigorous  criticism  b>  Sii  E,  J.  Reed.  M  P.  of  tlic 
I  largest  British  »bips  of  war  "launcbcd  in  1S79,  or 
cc,  or  remaining  on  the  stocks."  These  are  the  Ajax, 
•nnttnttton.  Colossus,  Edinburgh,  and  the  six  vessels 
ich  constitute  the  Admiral  class.  These  vessels  arc  all 
It  upon  the  central  citadel  system— f>.  their  armoured 
tions  are  merely  citadels  erected  in  the  middle  of  the 
ijth  ;  the  ends  being  left  without  amour-plating,  t'ne 
hese  ships  may  thus  be  considered  as  being  divided 
»  three  pui-i,  so  far  as  her  out-of-water  structure  is 
f-erncd.    Thr  central  part  is  plated  completely  around 
1  very  thiLk  armour,  which  extends  from  the  upper 
'„  k  to  several  feet  below  HtUt  water-linc  ;  while  the  pans 
•re  and  abaft  this  are  not  protected  b>  armour,  but 
upon  a  thickly  plated  deck  siCuaicU  at  ilie  depth  of 
lower  edge  of  the  dtadd  aimour.   This  deck  protects 
tnilt  beneath  the  armour  against  the  efleaa  of  a 
ging  fire. 

his  system  of  construction  was  advocated  by  Sir  E.  J. 

1  before  the  Committee  of  Naval  De^ij^s  in  1871. 
7  as  tirst  adopted  m  the  Infiixiik ;  and  immediately 
rtse  to  a  discusnon  respecting  the  site  of  the 
.iircd  lii.iilc)  uhicli  Sir  V..  \.  Reed  has.  with  per- 
il energy,  kept  up  ever  smcc.    The  Times'  letter 
c  referred  to  is  a  eontinnation  of  the  old,  and 
remembered,  fnfl,  iih!t-  debate.    A  statement  of  the 
then  in  dispute  will  be  foiuid  in  Natl^re  of  July  12 
^  %  1877.  Sir  E.  J.  Reed  matnUined  that  the  fighting 
'  :  I  iiftlie  Ini!i\ih!,-  \\.\^  gravely  compromised  by  tlic 
.  .ness  of  her  armoured  citadel— which  was  not  long 
iV^"^  to  make  the  ship  suble  in  the  event  of  her  thinly 
^'jjjjj  i  ends  being  so  nnith  injured  .ib  td  lose  nil  power  of 
ding  water.   A  committee  was  appointed  to  inquire 
«■  ^  and  report  upon  the  matter,  but  Sir  E.  J.  Reed 
■   -d  to  give  evidence  before  it. 

E.  J.  Keed  now  saysj  with  reference  to  the  later  ships 


type : "  I  have  to  state,  and  am  prepared  toderaon- 

to  any  competent  tribunal,  that  there  is  not  one  of 
-■    ten  ships,  the  latest  added  to  the  British  Navy,  that 
:0  -  t  be  either  capsized  and  sunk,  or  sunk  without 
^  [1'  ing,  without  any  shot  or  shell  whatever  being 
cd   .igainst  those  parts  of  the  ship  which  are 
ired.  .  .  .   The  French  armoured  ships   .    .  . 
:    ,  in  all  reason  be  expected  to  disfmsc  of  these 
■  _^  .h  -ihiii-  in  a  very  few  minutes  b\  siiiijily  (Ic^trcnm^ 
mannourcd  parts.  ...   I  will  here  repeat  in  the 
^lygjjdblic   And   re>poiisible  ni;mner  tliat  the  Ajar. 

■^non,  Cohssus,  and  Edsn/iifr  i^h,  and  tlic  six  ihips 
y  ■  ^  Admiral  cbss,  are  all  utterly  until  to  ejiga^^e  lJ>e 
l£(r^'^||||iidtng  French  s^jpi  }  tinfit  to  enter  the  ltne>of- 


At  all  :  ntid  unfit 


on  the  list  of 
•s  that  which 


lucmbcrst.-f  The  ri-cir.-!  .^f  Admiralty 
Navy.  .Sir  J j.  Reed  bLunes 
First  Sea  Lord  of  the 


of  British  ship  after  ship  capsizing  in  battle,  before  ttu  ir 
armour  had  been  violated  or  touched."  He  fears  that  the 
day  may  be  near  **  when  tfie  present  betrayal  of  our  Navy 
by  a  set  of  politicians,  admiral.s,  and  cun>trnrt<irs  may 
wring  from  us  a  cry  which  the  very  ends  of  the  earth  will 
hear."  The  Admiralty  of  the  day  is  "foolish  enough, 
cruel,  heedless,  reckless.  ,md  faithless  enough "  to  rely 
upon  the  skill  and  vigilance  of  the  seamen  "  whom  they 
send  unprotected  to  destruction";  and  **to  substitute 
them  for  those  actual  physical  defences  which  the  ship 
herself  should  embody."  Sir  V..  J.  Reed  is  "fast  coming 
to  feel  somcihinj;  very  like  contempt '  for  the  heads  of 
the  Admiralty ;  and  he  considers  tliat  "thsy  are  nnequal 
to  the  work  they  hrive  undertaken,  and  have  become  a 
source  of  grave  naiionaJ  danger.  .  .  .  I'pon  the  heads 
of  the  present  Board  of  Admiralty  must  continue  to  rest, 
after  this  public  warning,  the  responsibility  of  delivering 
ten  British  ships  of  the  largest  class  an  easy  and  certain 
prey  to  destruction  should  war  arise.'' 

The<:e  rtre  ^rnve  eharwes  ;  and  if  the  questions  in- 
volved by  them  could  be  settled  by  forcible  or  scornful 
lang\iage,  there  would  be  little  remaining  to  be  said.  It 
is  (lc-.ir."ible.  however,  to  di'^re^'-ird  as  much  as  possible 
the  rhetorical  etiect  of  the  statements  made,  and  to  en- 
deavour  to  ascertain  what  are  the  simple  facU  of  the  case. 
It  is  important  likcwi'^e  to  remember  that  the  romparison 
instituted  between  our  ships  and  those  of  the  Frendl  tS 
not  one  between  fully  armoured  and  partially  armoured 
ships,  but  between  p.irti  ally  armoured  ships  on  both  sides. 
The  armour  protection  is  verj-  limited  in  the  French 
ships,  but  it  is  differently  distributed  Irom  what  it  Is  in 
ours.  The  arm mr  of  the  French  ships  stops  at  a  very 
small  he^ht  above  the  water-line:  and  the  space  between 
the  top  of  the  armour  and  the  upper  deck  may  be  de- 

.strovf-d  a?  easily  as  the  Liiaiinoiired  ends  of  our  ^hijis  . 
Any  approach  to  destruction  would  completely  cripple 
the  fighting  power,  speed,  and  manoeuvring  qualities  of 

these  ships. 

If  the  asstunptions  upon  which  Sir  E.  J.  Reed's  main 
argument  is  based  are  sound  and  indisputable,  then  no 

condemnation  of  the  Board  of  Admirall>-  and  of  the 
Naval  Constructors  could  be  too  strong  or  unqualified. 
We  are  disposed  to  go  a  long  way  with  him  in  believing 
that  all  is  not  so  well  as  might  be  wished  with  our  recent 
ships,  and  that  there  is  incompetency  and  something  very 
like  indifference  to  be  found  in  high  quarters  at  the 
.Admiralty  :  but,  before  adopting,  in  all  thc:r  l^rcadth  and 
fullness,  the  views  so  vigorously  and  ably  advocated  by 
Sir  E.  J,  Reed,  there  are  one  or  two  points  upon  which  we 
feel  that  more  light  is  needed.  Indeed,  we  are  convinced 
that  the  pre5ent  widely  discordant  views  that  are  Ik  Id  by 
the  dittcrent  parties  to  this  naval  discussion  arc  im- 
possible of  reconciliation  until  the  points  refierred  to  are 
t  ! eared  up. 

The  chief  one  of  ali  is,  Can  the  tlimly-plated  ends  of 
these  citadel  ships  be  readily  destroyed  in  action  and 
made  useless  or  worse  thnn  useless  -for  the  purpose  of 
coutributing  buoyancy  or  stability  to  tlic  ship  ?  If  they 
can,  it  is  obvious  that  the  ship^s  safety  may  be  speedily 
endangered  without  the  thick  armour  plating  of  the  ^it.idel 
being  penetrated.  Sir  E.  J.  Reed  assumes  that  this  is 
uaqne^onably  the  case,  and  he  emphatically  asserts  that 
our  (en  most  powerful  ships  of  recent  construction  might 
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be  disposed  of  "  in  a  \  cry  few  minu'.cs  by  -inijily  destroy- 
ing their  unnrmourccl  parts."  It  is  upon  this  assumption 
Aat  his  charges  ng.iinst  our  ships  anid  their  constructors 
are  mainly  based.  If  it  be  correct,  the  Admiralty  stand 
convicted  of  culpable  nej^lcct  or  error  ;  b.!t  if  it  be  in- 
correct, or  very  doubtful,  thea  Sir  £.  J.  Kccd's  charges 
are  pointless  and  unjustifiable. 

The  question  is  one  of  most  vita!  impm  tancc  to  the 
fighting}  efficiency  of  our  principal  ships  of  war ;  bvit  how 
is  it  to  be  settled?  It  is  not  one  wi  l:  ^  Inch  mere  theory 
or  abstract  science  can  deal  :  actiuil  experiment  can  alone 
answer  it.  .Sir  E.  J.  Kced  belifves,  and  asserts,  that  such 
Structures  as  the  thinly-plated  ends  of  our  recent  ironclads 
may  be  effectually  destroyed  in  a  few  minutes,  and  that 
single  shells  may  sh  uicr  large  portions  of  ihem  into 
ftafments.  He  says :-  "  It  is  not  a  mere  question  of 
riddling  thr  m  l'.,  hut  also  one  of  blowing  them  up  by 
shell  fire  :  and  how  effectually  lliey  ntay  l>e  thus  destroyed 
was  shown  at  Alexandria,  where  a  sins;le  shell,  bursting 
against  the  unarmourcd  p  irt  of  Suptrb^s  %\Aitf  tore  a 
hole  in  it  10  feet  by  4  feet  in  extent." 

The  apologists  for  this  system  of  construction  say,  on 
the  other  hand,  that  if  (he  area  is  inricascd  over  which 
the  armour  is  spread,  as  would  be  the  case  if  the  citadels 
were  lengthened,  the  thickness  of  armour  throughout 
would  require  to  be  rciliiced  ;  ;hk1  tlie  arm  I'lr  p!i>:ertion 
would  therefore  be  less  in  the  central  portion  uf  the  ship 
which  incloses  the  boilers^  engines,  and  other  essential 

elements  of  fighting  elVr  .rn  :y.  Many  na\  al  artillerists  say, 
further,  iliat  unless  the  ends  can  be  plated  with  the  ver>- 
thickest  of  armour,  it  is  better  to  include  evcrytliing  which 
contriljutf*^  to  fighting  jinwer  within  the  armoured  citadel 
or  below  the  armoured  deck,  and  in  make  the  ends  as 
thin  as  possible.  They  argue  that  shells  which  meet  with 
considerable  resistance  in  penetrating  armour  of  niodcratc 
thickness  will  <«hntterthc  ship's  side,  and  make  holes  which 
cannot  be  s:oppcd  ;  whereas  they  almost  invariably  make 
clean  holes  through  thin  pbtiug,  and  would,  in  the  vast 
m.ajority  of  cases,  pass  through  the  ship  and  out  upon 
the  other  side.  .Stuli  an  instance  as  Sir  E.  J.  Reed 
calls  attention  to  in  the  cise  of  the  Suprrh  would  not, 
it  is  said,  occur  in  in  1  ••■  <.»  :n(.>re  than  once  in  one  hund- 
red times.  The  <  ic.th  lioles  made  by  shells  in  thin 
plating  can  be  stopped  eftcctually  and  quirkly  hymen 

stationed  inside  with  shot  hdlc  stoppers.  These  are  made 
of  india-rubber,  and  open  and  close  like  an  timbrella. 
They  are  pushed  out  from  the  inside,  and  then  pulled 
back  ,i'id  opened  o'.er  the  outside  of  the  hole.  The 
buoyancy  and  stability  alToidcd  by  the  ends  can,  it  is 
confidently  stated,  be  preserved  by  these  means ;  whereas 
the  dam.igc  done  to  any  b  it  the  very  th.irkest  of  armour 
plating  would  be  so  much  greater  that  the  holes  made  by 
shells  conld  not  be  so  effectually  dealt  with. 

It  IS  a!si>  pointed  out  that  it  is  extremely  ditTicidt  to 
strike  a  ship  exactly  at  her  water-hnc.  The  great  majority 
of  projectiles  strike  at  some  distance  abo\'e  it.  If  they  are 
aimc<l  too  low  they  ri(  ochct  from  the  water  surface  and 
Strike  the  ship  above  the  waier-hne.  It  is  most  ditTicult 
to  penetrate  a  ship  exac  tly  at  her  water-line  ;  and  if  sheis 
so  petu  trated,  the  hole-  may  l»e  much  more  readily  and 
efiectuaily  stopped  when  tlie  plating  is  thin  than  when  it 
is  thick.  This  is  the  argument  which  forms  the  answer  to 
Sir  E.  J.  Reed's  charges. 


Sir  E.  J.  Reed  says  that  "the  reply  to  the  British  s 
which  are  being  made  to  depend  for  their  ffot3:<<e 
stability  upon  their  unarmoured  ertds  wiU  in<-ritj^>*  1 
small-gun  attack,"  and  he  considers  that  even  tlic  I 
from  machine-guns  may  be  sufficient  to  citpp'< 
This  opens  up  a  complicated  question  and  ous  • 
cannot  be  fully  considered  in  all  its  detail*  frnm  4  tts- 
abstract  point  of  view.    There  i~.   >'>  i  n^'v  .      ■  wr- 
limit  to  the  effective  use  of  small  gun  and  jiui-L  .-ir 
fire,  which  is  imposed  by  the  Moessitfof  prt><etr.-:  • 
by  armour  if  they  are  to  fight  at  short  range.     If  •'.  r 
arc  not  protected  by  armour  they  can  only  be  rtur. 
at  long  ranges ;  and  even  then  they  may  as  read 
placed  hots  d(  amihixt  by  the  fire  from  the^  -rrjc:- 
succeed   in   penetrating,  still  less  m  Uesiroiirc  i 
unarmoured  ends  of  the  latter. 

These  are  points  which  experience  alone  can  Thr-w  . 
clear  and  definite  light  upon.    Each  party  may  o  r  -  ~ 
advocate  its  own  view  with  great  show  of  nx-*--*^ 
neither  will  convir.re  'hn  other  till  the  effect  of  ar-  ^ 
upon  such  structures  as  the  unannoured  ^nds  t-^'  rtr  i 
in  question  has  been  thoroughly  tested,    tn  the  rotxt 
the  public  mind  is  only  being  bewildered  ard  '»•.  :r 
the  reiterated  discussions  of  questions  wluch  c^-  ' 
settled  by  mere  argutnent  or  force  of  words. 

A  structure  similar  to  the  un.irmourcd  cn-ls 
our  ships  might  easily  be  built  and  placed  x^-  1: 
should  then  be  fired  at  from  various  distances  wir^ 
difterent  siics,    \'aluablc  data  might  then    t.c  1:- 
upon  two  crucial  points:  (1)  the  percentage  »^  . 
which  would  strike  sufficiently  near  the  writer !  <« 
affect  prejudicially  the  buoyancy  or  stability  r  : 
nature  of  the  holes  that  would     made;  wbcther  »:.: . 
are  capable  of  being  easily  s;  ^j  ;  "  I  from  tJie  m».>- 
such  as  admit  of  no  eflTectUiii  -  'ppagc,  but  po.* 
constitute  a  disintegration  or  dcsinictiim  of  the  fi'* 
This  simple  experiment  might  surely  be  m.ade  .--i  s;  ? 
way  as  to  set  at  rest  the  discussion  that  has  nam  irt 
going  on  for  so  many  years  respecting  the  crt'icTr- 
the  system  upon  which  the  safety  and  tight, n^j  jic'sj 
our  most  powerful  ships  depends.    Still.  water 
tions"  would  be  the  most  favour.iblefor  such'cxperc- 
because  it  would  obviously  be  more  dififjraJ:  i,^  -  . 
good  practice  at  a  vessel's  water-line  in  .^ctkift— c 
the  ordinary  circiimst.inces,  at  sea,  of  rolling  m.  t.  \t  * 
the  relative  movements  of  the  vessels  engaged —tiue  s 
quiet  and  carefully  arranged  trial. 

The  only  logical  and   cfTeciive  answTr  thai  rsr  •  1 
made  to  Sir  E,  J.  Reed's  letter  is  that  which  wy*^  .  * 
furnished  by  the  results  of  experiments  sucb  as  we  >  ' 
indicated  :  and  that  answer  cinnot  be  made  t-vj  !i-  | 
too  contplete,  either  for  the  reputation  of  tlie  Admr 
and  of  the  Constructors  of  the  Na^y—  who,  t»  w  ' 
least,  appear  to  be  greatly  in  the  dark  rrspc-Ttr^- 
practical  merits  of  the  system  to  vrbtcb  they  ait 
mitted — or  for  the  satisfaction  of  the  pahlie  mind. 

This  question,  upon  the  merits  of  which  Sir  E.  J  R«i' 
cbat;ges  must  either  stand  or  fall,  is  one  which  onK  Scie." 
can  settle  by  experimental  tests ;  but  there  Is  an  inpM^:. 
point  underlying  another  assumption  contained  in  ha  Ir 
which  may  be  discussed  with  advantage  from  a  man 
stract  point  of  view.  He  says :  "The  Adminihy  1  >ifKv . 
Navat  Constniction,  in  the  article  *Navy,'tii  the  *  Enrt. 
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dia  Uritannica,'  lays  down  the  following  principle  :— 
le  fairest  available  approximate  measure  of  the  power 
the  ships  is  their  displacemeot  or  total  weight.  It 
-ays  represents  power  of  some  kind."*  Sir  L.  J.  Kccd 
>pts  this  principle,  without  rc5er\e  or  qualitkation,  and 
ploys  it  as  an  empirical  method  of  determining  the 
itivc  hghttng  powers  of  the  ships  of  our  own  and  the 
:nch  navies. 

*  Bearing  this  principle  in  m.sul,  .is  one  accepted  and 
> wed  by  the  Admiralty  "  he  proceeds  to  compare  the 
plaremcnt*;  of  ten  of  the  lai^^cst  Fr»  |.  \\  >;itr>s  rf-f-nrly 
dt  with  ten  of  the  corrciponding  ships  or  our  own  n.iv  y. 
le  following  result  is  arrived  at  z—^"  Looking  at  these 
urcs,  and  bcnrin;^  in  m'-.rA  thr  r!r>ctrine  quoted — tli.it 
i>erior  displacement  mc.ins  superior  power,  and  inferior 
^placement  infeiior  power— we  here  see  that  the  En;;- 
h  ships  ha^'c  been  (Ic"ibmte!y  invir  inferior  by  our 
Iniiraliy,  »hip  by  ship  and  squadron  by  squadrou.  ' 
We  do  not  know  what  authority  there  is  for  saying  that 
IS  "principle"  is  .icccf^cd  .ind  avowed  by  the  -Ad- 
.raity.  True,  is  propounded  by  Mr.  Barnaby,  the 
irector  of  Naval  Construction,  in  the  latest  edition  of 
e  "  F.nrvrlop,i.dia  Drii  tmiir  i  "  ;  but  have  not  heard 
at  the  AdiiiiraJiy  accept  and  avow  it.  We  hope,  for 
e  sake  of  the  scientific  reputation  of  the  Naval  Depart- 
ent.that  they  hn!.]  no  such  fallacious  and  ahs'inl  doctrine, 
is  surprising  totind  a  scientific  man  of  Sir  E.  J.  Heed  s 
ninence  and  ability  assentinpf  to,  and  adopting:,  Mr. 
it  naby's  so-called  "  prini-'iple."  What  is  stranger  than 
I,  however,  is  that  Sir  £.  J.  Reed  should  not  see  that  the 
loption  of  it  is  inconsistent  with  his  main  contention 
•It  our  ten  newest  armour-clads  are  practically  worthless, 
r  quite  other  reasons,  as  compared  with  tiiose  of  the 
rench^and  could  be  disposed  of  by  the  latter  "in  a  very 
w  minutes." 

The  average  disphiceinent  of  the  ten  l-^nglish  ships  re- 
lied to  by  Sir  E.  J.  Reed  is  9,363  ions,  and  that  of  the 

wrespondin^;  ten  l-'rcnch  ships  is  10^^70  tons.  Applying 
[r.  barnaby's  principle  in  the  sense  in  which  it  is  used 
i  Sir  E.  J.  Keetl— be.arin;f  in  mind  that  "  superior  dt»- 
acement  means  superior  power,  and  inferior  displace- 
ent  inferior  jiowcr,"  .mti  th.tt  "the   faimt  avrril.ible 
)pro.xiniate  measure  of  power  "  is  "  displatejucnt  or 
tal  weight" — we  arrive  at  the  conclusion  that  the  fighting 
)wer  of  the  ten  Enjjhsh  ships     i.itliL-r  lL•^^  tli  in  nine- 
udis  that  of  the  French  ships.  Had  their  displace- 
ents  been  greater  they  wotdd,  upon  the  same  prin- 
ple.   have   been   more   powerful  than    the  French 
lips.    But  Sir  £.  J.  Reed  beheves  that,  apart  from 
splacement  altogether,  and  because  of  the  difiier- 
it  sy  items  of  construction  employed  in  the  two  cases,  the 
nghsb  ships  could  be  sunk  by  the  French  ships  in  a 
Tf  few  minutes.   The  assumptions  upon  which  the  re- 

tet"' vc  .irgi'.incrit^  .ire  b.ised  .itr-  nbv imisly  ini- oiisi^tent 
tth  eadi  other.  One  is  that  the  English  ships  arc  infe- 
or  to  those  of  the  French  because  their  displacements 
e  Icis ;  the  other  is  that  they  are  inferior  because  the 
»ails  of  their  construction  are  not  so  wisely  and  efii- 
ently  designed.  Either  one  or  both  assumptions  may  be 
>rrcct ;  but  the  one  has  tin  nc<  c->  iry  relation  to  the  other. 
lUit  we  will  compare  Mr.  iJarnaby's  present  principle 
ith  an  empirical  formula  previously  laid  down  by  him 
V  detemuiing  the  compualive-  efficiency  of  ships  of 


war.  In  the  course  of  a  lecture  delivered  in  the  Royal 
United  Service  Institution,  in  1^73,  tipon  ".Modem 
Ships  of  War,"  Mr.  Barnaby  put  forward  the  following 
formula :  — 

^  ^  L  x^ioo  '^''^^  "  efficiency, 

where  A  is  the  weight  of  armour  per  ton  of  ship's  mea- 
surement, ("i  the  weij,'lu  of  protected  guns  and  ammu- 
nition, H  the  hci^lu  of  battery  port-sills  .above  load 
water-line,  S  the  speed  in  knots  at  the  measured  mile, 
and  I.  the  Icnsjth  of  the  ship. 

Ml.  r>  )!  ii.iby  applied  this  formula  to  the  seven  ironc'ads 
named  in  the  table  given  below.  In  this  table  we  lia\e 
placetl,  alongside  the  names  of  the  vessels,  a  column 
which  contains  their  d'splaccmcnts  in  tons.  The  next 
colijinn  cuiiUiiis  their  eoiuparative  efficiencies,  as  com- 
puted by  the  abi>\  c  formula  ;  and  the  last  column  contains 
their  com|).irativc  eft'iriencies,  upon  Mr.  Barnaby's  new 
principle  that  displacement  is  a  fair  measure  of  power.  It 
will  be  seen  that,  according  to  the  latter,  the  most  power* 
ful  of  these  seven  shipi  i->  thf  V//;  V  ;.vr.  ar.il  'Vic  n(\t  the 
Wiurior.  The  relative  efficiency  of  the  lormer  vessel  is 
three  times  greater  than  that  given  by  Mr.  Barnaby's 
previou;>  formula  ;  and  ihe  latter  is  nearly  four  times 
greater.  The  Warrior  the  .l/«WAJMr  are,  according 
to  this  standard  of  comparison,  the  most  powerful  of  the 
seven  ships  named  ;  wliile  the  Minotaur  would,  upon  the 
same  principle,  be  classed  as  the  most  powerful  fighting 
ship  the  British  navy  pcissesses  at  the  present  time— with 
die  single  exception  of  the  InjUxilde.  In  reality,  how- 
ever, the  Warrior  and  Mimtaur  are  the  weakest  and 
least  efficient  ironclads  we  possess ;  and  are  invariably 
classed  as  obsolete  even  in  the  most  favourable  estimates 
that  are  made  of  the  lighting  power  of  the  lirilish  navy. 


Nam«»  of 


Captaxn 

AfiiiL'tiiiir 
iViltrior 


Ml  low 


8.3«> 

S,*So 
7.900 
6,010 

I0.6<»0 
0,210 
6.150 


Krl-"\tivr  c^^ci^nric^ 
.!«  CDinpuicil  hy 
Mr  H.Tni.ilij-'* 
ronnoU, 
A^X  r.  X  H  X  S» 

I.    ',  |L«. 
149-8 

iir4 

830 
61 -I 

44  5 

lo'o 


Ret.nivc  effi- 
cient ir-v  upon 
I'riricijilf  t^,-\t 
pt)i^  .:r  v:inrs  with 

149-8 
156-2 
142-2 
IoS-2 
192-4 
165-8 
110-7 


Nothing  further  can  be  necessary  to  show  the  fallacy,  and 
the  absolute  inconsistency,  of  the  views  put  forward  at 
various  times  by  Mr.  Barn.-\by,  respecting  ihe  standard 
by  whicl*  the  lighting  power  of  a  ship,  or  of  a  navy,  may 
be  judged.   He  has  given  no  justification  of  either  of  the 
metbo  l  described  ;  nor  it'cnipted  to  show  that  they  are 
approximately  reliable.    The  formula  laid  down  by  him 
in  1872  recognises  that  the  fighting  power  of  a  ship  of 
u  It  \^  made  up  of  \arions  (I;  ,tini  t  and  indepcnilcr.t 
elements — that  the  amount  of  armoured  protection,  as 
represented  by  weight  of  armour ;  the  power  of  the 
armament,  as  measured  by  its  weight  ;  the  speed, 
other  qualities  constitute  elements  of  fighting  power,  which 
have  different  relative  values,  and  which  must  be  sepa- 
rately taken  into  account.    Wc  here  find  Chft  va1«'^' 
manceuvring  power,  or  handiness  in  turning,  recognised 
by  introducing  the  length  of  the  ship  as  a  divisor  into  the 
tonnula.  This  dement  of  fighting  power  is  assumecl  to 
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vary  inversely  as  the  length  ;  so  that,  in  similar  ships,  it 
woukl  vary-  inversely  as  tbeir  displacements.    In  other 
words,  so  &r  as  one  element  of  fighting  power  is  con- 
cemed,  and  that  a  very  irnpor'.ant  one,  the  nuMS'.ire  of 
its  amount  is  not  the  displacement,  as  Mr.  Karnaby  now  I 
assumes,  but  the  inverse  ratio  of  ^e  displacement  I 
The  fij^htin;^  power  of  a  ship  i-^  tli'i>  rninjiosci!  of  scvcml  | 
diverse  and  independent  elements ;  and  there  is  nothing 
approachinf  to  a  (xmsensos  of  ptofessiona!  opinion  as  to 
(he  relative  importance  ^^^  tlicse  elements.    To  assume 
that  they  all  vary  together  with  the  ship's  dimensions,  or 
with  her  weight  in  tons,  is  in  the  highest  degree  delusive 
and  absurd.    The  displacement  of  a  ship  measure^  her 
weight  and  nothing  more.  Whether  that  weight  has  bc^n 
effectivety  and  wisely  employed  In  developing  a  high 
degree  of  fighting  power,  is  an  entirely  independent 
matter  ;  and  one  upon  which  the  whole  question  of  light- 
ing efficiency  depends.  The  statement  that  displacement 
"always  represents  power  of  some  kind,"  metcly  begs 
the  question.    Of  course  it  represents  power ;  but  such 
power  is  simply  that  of  displacing  water.    It  ntay  repre- 
sent that  and  nothing  more,  or  it  may  represent  in  addi- 
tion the  possession  of  great  fighting  power,  or  of  other 
desirable  cjualitics.    But  the  possession  of  such  quahties., 
and  the  df^'rec  m  which  they  will  In-  ik'\  t  lopcd,  must 
depend  entirely   upon   the   skill   of  the  designer— an 
arbitrars  personal  factor  which  is  not  alwavs  limited  by 
the  cubic  feet  of  displaced  volume  that  are  ijI.u  ed  at  his 
di'^pn^rd.    Mr  R.arnaby  himself  pointed  out  in  the  paper 
above  referred  to,  that  although  the  A/«  «iTand  VaHi^uard 
have  approximately  equal  displacements,  the  latter  carried 
nnc-h;ilf  more  nnnour-plating  than  the  former  upon  three- 
fourths  of  the  weight  of  hidl ;  and  was  so  superior  in 
manoeuvring  capability  that  she  would  turn  completely 
around  in  four  and  a  half  minutes,  whereas  the  former 
vessel  required  seven  minutes  to  complete  a  circle.  This 
difference  in  qualities,  and  superiority  in  fightii^  power, 
of  ilie  I'^tHi^uird  n\cr  the  P 'fence  is  absolutely  undis- 
coverablc  by  merely  comparing  the  displacements. 

All  the  comparisons  we  have  seen  of  the  fighting  powers 
of  modern  ship^  "f  war  .uul  of  our  own  and  foicign 
navies,  have  been  more  or  less  vitiated  by  the  arbitrary 
standaids  that  have  been  selected  as  the  basis  of  such 

comparisons.    The  disp!  iccinent  ba-.is  is  unreliable  and 
misleading,  and  furnishes  no  lest  whatever  of  fighting 
power.    It  would  be  extremdy  difficult  to  devise  any 
simple  standard  t>y  uliich  the  popular  mind  may  be  fairly 
impressed  with  the  relative  powers  of  our  own  and 
foreign  navies  ;  while  for  pwposcs  of  exact  compaiiion  or 
of  technical  discusuon  no  such  standard  could  he  re* 
garded  as  absolute.    Before  a  simple  standard  or  unit  of 
comparison  can  be  framed,  which  will  be  satisfactory  or 
useful,  naval  utViccrs,  artillerists,  a-  1      nstructors  require 
to  r^'rre  among  themselves  aboat  .       dative  importance 
of  liic  various  elements  that  m.ikc  li,)  the  fighting  power 
of  a  ship.    The  defensive  values  of  .innour-plating,  speed, 
luming-power,  and  other  protective  qualities,  rind  also  the 
oiicnsivc  vahies  of  the  gun  and  torpedo  armaments,  the 
ram,  s|)ced,  &c.,  require  to  be  se|)aratcly  evaluated  and 
their  relative  importance  determined.    If  a  general  agree- 
ment could  be  arrived  at  as  to  llie  relative  approximate 
V  idnrs  of  each  of  these  intlcpcndent  elements  of  offensive 
and  defensive  power,  an  empirical  formula  might  be  framed  i 


— such  as  Mr,  I'>arnahy  attempted  with  iDSufrr-iei-r 
in  1872 — which  would  fairly  represent  the  jfro**  ir-. 
efficiency  of  a  ship.  Till  this  is  done,  m>  rule  caa  ^* 

he  deviled  uhith  will  indicate  .inything  more  lLi» 
mere  opinions  of  the  person  who  frames  »t  i  «hiJ« 
as  in  the  case  of  Mr.  Bamaby's  present  ^as^.r-^ 

bavis,  the  a[>pl;t:atiiin  of  tlir-  rule  may  be  miilci  :■  ■  .■ 
degree  which  its  framer  could  never  have  knsrtr 
intended 

Sir  E.  J.  Reed's  letter  to  the  Times,  and  the  >»  * 
of  the  charges  contained  in  it,  rests  mainly  upon  1;-  - 
of  the  two  assumptions  we  have  conaidered.    Tkt  >  • 

that  the  unarmoured  ends  of  our  present  »roncl-i' 
practically  no  protective  \-aIue.   This  is  a  potat  wt.  ' 
we  have  said,  may  be  determined  ooace  and  irr 
sctoMific  experiments.  The  secotid  assum  (xi->n  > 
comparative  efficiency  of  our  orni  ships  and.  tbo«c  u 
powers  may  be  approximately  measured  by  meffe>< 
par:n:j;  their  displacements.  This  propOSitiOR  M 
and  d.iis  not  admit  of  any  qualifying  rorrerT  » 
of  depriving  it  of  all  specific  meaning,  -\ 
standard  or  unit  of  comparison  which   may  t. 
api>lied  to  the  approximate  fletcrniin.ntjon  of  > 
lighting  powers  of  war-ships  and  nav  ies  is  ^£-1^ 
desired  ;  but  befisre  such  an  one  can  be  fnaaed  tke  - 
sons  who  have  to  u';e  nttr  <lrp;  of  war  and  ?o  t^kt  ~ 
into  action,  and  those  wlio  arc  rc&pon&ibk  jc» 
efficient  construction,  mnst  come  to  some  dena.> 
standing  as  to  what  the  various  elements  of  fi^^ -  ' 
consist  of,  and  what  are  their  relative  decrees  « 
ance ;  and  to  do  so  they  must  call  in  the  »id  < 
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An  F.lcmftilary  Trt<tfisc  on  Ih  tntmh  s.  ^  '^ntati-.w : 
pluixtions  to    TlurmodynamiiS,  By  B^t 

Williamson,  F.R.S.,  and  Francis  .\.  Tarieaoai  I. 

(London:  Longmans.  Grcm.  md  Co.,  1?'?; 

PROFESSOR  WILLIAMSON   is  already  > 
known  to  the  student  by  his  exeeltent  tcxl-b- 

the  DilTerentia!,  and  of  the  li;tet;tal.  Calcula<. 
appearance  in  a  new  field  of  authorship  is  swre  r 
attention.  We  accordingly  opened  the  pre^ni  w«l 
expectations  of  a  very  high  order.   .N' t.  of  course,  r 
ations  that  much  novelty  of  matter  could  be  imr  : 
in  an  elementary  work  on  a  subject  which  has 
thoroughly  thresh«d-out,  but  that  possibly  fresh 
and  easier  assimilability  might  be  given  to  kiq{-*r 
facts  and  processes  by  some  novel  mode  of  pveMsit 
In  these  expectations  we  h.ive  been  disaf^- 
Either  the  subject  of  Dynamics  does  not  admit  urf  r- 
mcni  superior  to  that  which  it  has  already  rc!cei*% 
our  authors  are  not  destined  to  be  the  pioemr* . 
po'vM-   improvements.     <">ur  special  reason?  »  ^ 
staiciuciU  we  will  give  with  some  detail,  l»ut  *c  .■ 
begin  with  some  general  observations. 

From  the  time  in  which  Jackvm.  Llov  J,  Whv*.  .  . 
many  others,  introduced  contincnt.il  mcthi..Li 
average  Honour-man ;  through  the  [K-tiod  of  Eki? 
Pratt.  \V  i!-'M\,  Tail  and  Steele.  Gntnn.  W  ,^):>.t\ 
the  Parkinson,  Bezant,  Ruuilv,  v^c  ,  <>(  the  |^oh.'i 
there  has  been  a  plethora  of  tjneali«e>  in  E4iKli«h 
various  parts  of  ciementar>-  Dynamics,   ^omr  c* 
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were  robust,  and  showed  considerable  vitalit)',  others 
sickly  and  short-lived.  Cut,  bad  or  good,  among  them 
they  have  pmcticany  exhausted  the  resources  of  the  sub- 
ject, so  far  as  i!i<'  thi  orems  presentable  to  a  beginner  are 
concerned.  The  only  ringing  of  the  changes  has  been  in 
arrangement,  modes  of  |>re$entation,  and  proofs. 

But  feun  the  books  of  the  future,  some  of  which,  at 
least,  we  may  expect  to  see  starting  into  existence  in  the 
present,  we  naturally,  though  perhups  vainly,  look  for 
somethiaK  li^her  and  better  than  this.  We  now  have 
elementary  treatise*?  on  the  various  branches  i^f  mathe- 
matics required  in  Dynamics  (two,  in  fact,  due  to  Pruf. 
Williamson  bimself)  so  much  superior  to  any  that  existed 
even  twenty  years  ajjo,  that  we  no  lonper  require  to  ha\  e 
intricate  steps  of  ordinary  difTerentiation  or  integration 
introduced  into  a  text«book  of  that  subject  What  we 
require  may  be  summed  up  in  two  words,  Foundation 
and  Arran^tmtnt.  To  these  must,  of  course,  be  added, 
as  a  requirement  in  every  scientific  treatise,  Consistency. 

The  foundations  of  the  subject,  in  by  far  the  best  form 
m  which  they  have  yet  been  presented,  were  given  by 
Newton.  He  expresdy  states,  before  proceeding  to  give 
his  second  interpretation  of  the  Third  Law  of  Motion, 
that  (so  far)  he  bad  been  giving  principles  generally 
accepted  among  mathematicians.  But  we  can  barely 
imagine  the  effort  wliich  must  have  been  made  by  thai 
transcendent  genius  in  extracting  such  simple  and  yet  all- 
comprehending  statements  fW>m  the  portentous  verbiage 
of  even  the  most  able  of  his  precursors.  Step  by  step,  in 
Britain,  Newton's  system  was  forsaken  ;  one  of  his  Laws 
was  split  up  into  fragments,  another  ignond-and  its  place 
supplied  by  gratuitous  addiiional  Axiom*;  till  at  last  the 
monstrous  process  culminated  in  the  adoption  of  Du- 
chayla's  so-called  statical  Proof  of  the  Parallclugram  of 
Forces.  Thus  everything  was  ripe  for  Thomson  and 
Tail's  reintroduction  of  tite  grandly  simple  system  of 
Newton.  The  results  of  this  step  have  been  alike  re- 
markable and  important.  These  authors  also  introduced, 
after  the  example  of  Ampere,'  the  notion  of  separating 
the  science  of  motion  in  the  abstract  {Kim-maiies)  from 
that  of  motion  of  matter thus  lightening  the  student's 
work,  in  Dynamics  proper,  to  at  lea'st  as  preat  an  extent 
as  it  is  lightened  by  lus  previous  study  ot  inlcgratiuu  and 
differential  equations. 

Now,  in  the  book  before  us,  these  imprnvcnients  on  the 
text-books  of  twenty  years  ago  are  only  partially  adopted. 
Kinematics  is  not  made  a  strictly  preliminary  study,  but 
inserted  in  detached  fragments.  The  exploded  "  statical 
measure  "  of  force  haunts  us  all  through  the  book,  some- 
timea  leading  to  extramdinary  results^  Thus,  opening  at 
p.  30,  we  find  the  following  passages,  in  which  we  have 

Italicised  a  few  words  :  — 

"  Aoceieratioii  vai  ies  as  Pressure.'' 
**  This  equation  enables  us  to  determine  the  velocity 
g:enierated  ...  by  a  constant  force  .  .  .  whenever  the 
prfssmrt  which  measures  the  fortt  is  known,  and  also  the 

weight  of  the  body ," 

"  Thus  a  force  \shich  is  rafiablc  of  sujjporUnj,^  a  \^ci;^ht 
of  112  lbs  IS  called  a  force  i>f  1  \  i  lbs,  ' 

"  ■  .  .  the  same  effort  which  would  project  a  small 
stone  to  a  considerable  distance  wiU  move  a  large  one 
but  slightly." 

'  Amtiirc  ha*  never,  lo  our  knowlntgc,  ramml  ihe  credit  itite  to  him  fur 
■Nich  Of  btt  bMl  dyoMtkal  «wk  >-t^.  !!>•*■#  tqaaim  of  cntnl  orbink 


Here  we  see^  at  a  glance,  the  effects  of  want  of  system 
Pressure,  Force,  and  Effort  are  used  as  completely 
synonymous  and  interchangeable  terms.  Now  the  first 
term  has  a  perfectly  definite  meaning  in  science  (intro* 
duced  without  definition  or  warning  by  our  authors  in 
§  290  of  the  book,  to  the  utter  bewilderment  of  the  reader 
fresh  from  p.  30  ,  and  it  means  something  differing  from 
force  in  exactly  the  «anie  way  as  a  linear  inch  differs  from 
a  cubic  inch.  As  lu  the  Lllort  excited  in  throwing  a 
stone,  we  imagine  that,  if  employed  at  all  in  scientific 
language,  it  would  sii^nify  properly  the  work  done,  not 
the  force  applied  ,  the  lv.o  things  diflering  as  a  square 
foot  does  from  a  linear  foot  Of  course  our  authors  do 
not  require  to  be  told  this,  but  why  muddle  the  student 
by  giving  him  slipshod  mformation  which  he  must  unUam, 
if  he  is  ever  to  make  progress  ? 

On  the  opposite  page  (31)  we  find  :— 

"  If  a  uniform  pressure  [force]  of  3  lbs.  [\^  eiglu]  produce 
a  vdocity  [speed]  of  10  ieet  [per  second]  in  the  first 
second,  find  the  weight  [mass]  of  the  body  acted  on." 

The  insertions  are  ours,  made  with  the  view  of  showing 
how  the  question  ou^^lit  to  be  stated  unless  there  is  to  be 
complete  confusion  of  nomenclature. 

Since  Clerk- .Maxwell  published  his  admirable  little 
btjok  on  "  Matter  and  Motion  "  there  has  been  left  no 
excuse  whatever  for  a  misuse  of  the  word  Velocity,  The 
adoption  of  Hamilton's  Vector  ide.is  effected  an  immense 
improvement  in  all  these  elementary  matters.  Yet  we 
not  only  find  constantly,  in  the  book  before  us,  this  con- 
fusion of  speed  and  velocity,  but  something  even  more 
grave,  of  which  one  example  appears  in  the  above  extract. 
This  is  the  use  of  the  word  **  velocity  "  in  the  sense  of  so 
many  units  of  length.    .See,  for  instance,  pp.  28,  29  :— 

"  <  In  what  time  will  a  flailing  body  acquire  a  velocity  of 

400  feet  ? ' 

If  one  minute  be  taken  as  the  unit  of  time,  what 
!^houid  be  taken  as  the  value  of^*"?  ' 
'  Am.  The  velocity  per  minute  acquiredjn  one  minute 

by  a  falling  body.'  " 

Now,  what  on  earth  is  a  "  velocity  of  400  feet  "  or  a 
"velocity  per  minute"?   To  make  the  first  statement 

intelli^'ihle  we  must  add  "  jjer  {specified  unit  of  time)": 

I and  for  "  velocity,"  in  the  second  statement,  we  must  read 
"  vdocity  in  feet " ;  or,  preferably,  "  speed  in  feet*  The 
I  "per  unit  of  time  "  is  already  present  on  this  occasion. 
Under  this  categoiy  we  must  quote  the  truly  sensational 
heading  of  $  19 : — 

"Relation  between  Telooity  and  SptM," 

for  this  is  also  obviously  based  upon  the  above  erroneous 
desi^'nation  of "  vciocity  "  as  SO  many  units  of  length. 

In  p.  124  wc  lind  : — 

.  .  time  becomes  a  necessary  dement  when  we  come 
to  compare  the  efficiency  of  different  agenta.  For  instanoe, 

if  one  sigent  .  .  .  performs  an  amount  of  work  in  mie 

hour  which  it  requires  another  fi\e  hours  to  accomplish, 
the  former  is  said  to  be  five  times  as  ethcient."  [The 
italics  are  in  the  text] 

But,  turn  to  p.  438,  and  we  read a  heat-engine  being 

now  the  "  agent  "  :— 

"...  the  ratio  of  the  beat  converted  into  work  to  the 
heat  drawn  from  the  source  is  called  the  ^cieney  of  the 
mfine!*  [Again,  the  italics  are  in  the  text] 
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It  appears  from  tliis,  as  from  a  former  example,  that  it 
is  necessary  to  uke  the  same  word  in  two  perfectJy  dif- 
ferent meanings  according  as  it  is  met  with  in  the  first 

(or  urdinan'  dynamical)  part  of  tlic  book,  and  in  the  later 
(or  tbermodynninical)  part.  Such  at  least  is  the  case 
with  the  two  specially  important  terms,  Pressure  and 

Ufftiifiuy. 

It  is  }>crhaps  hypercritical  to  call  attention  to  peculiari- 
ties of  expression  which,  however  they  may  puzzle  him, 
can  scarcely  mislead  the  student.  Else  we  might  ask 
why  (p.  il)  a  point  ■mhHi'-trJ.  \)\-  any  number  of  vclo<  i- 
tics,'  or  '■^subjected  lo  ,ifiy  number  of  simultaneous  veloci- 
ties," or  why  "additional  velocity"  is  satd  in  contrast 

(p.  12)  to  be      r,\\  :\  '.!." 

We  have  marked  ai  least  a  score  of  places,  in  addition 
to  those  already  noticed,  in  which  the  same  or  similar 

confusion  occurs:  and  yet  we  hn\emi//inall  only  about 
a  fourth  of  the  book  here  and  there,  having  glanced  over 
the  rest  much  more  hastily.  But  it  is  enough  to  have 
said,  while  illustratinj;  our  remark*  h\-  simple  in^TAnrcs, 
that  this  is  certainly  not  a  book  fur  beginners,  nor  for 
any  one  whose  hold  of  the  exact  meaning  of  scientific 

terms  is  precarious :  though  it  may  l)c  consulted  'without 
danger  (scarcely,  we  should  think,  with  actual  pleasure) 
by  a  student  who,  already  soundly  educated  in  the  fin'n- 
i:s{>Ici  of  \)\  II. I  nil  s,  desires  to  get  a  rapid  and  condensed 
risumi'  of  their  development  by  mathematical  methods. 

The  principle  of  dual  authorship  rarely  works  well  in 
practice.  One  of  the  authors  .f  book  invariably 
speaks  of  Centre  of  wass  {or  of  tncriia  of  a  body,  the 
other  as  invariably  of  Centre  of  i^rav  ty.  And  their 
responsibility  has  been  so  thoroujjlily  div  id;.'d,  that  Wt/Mt-r 
of  these  terms  is  detlncd,  so  f.ir  as  we  can  lind  (even  with 
the  help  of  the  Index>,  anywhere  in  the  volume.  Again, 
one  of  the  authors  seems  to  have  been  always  on  the 
look  out  to  put  in  a  httie  bit  of  Kincmatfr^  whrrrvet  he 
bad  a  chance.  And  surely  a  third  mu^i  liave  been  at 
work,  whose  function  was  to  stick  in  some  sections  on 
the  Rotation  of  t\  Kii^iJ  Liody  (p.  92)  between  thf  ■^ertion*; 
on  Cin  u/ar  Oi  f>i(s  .md  those  on  the  Simple  I'cnduium. 

The  c\traordinar>  Olla  podrida  of  Schell  is  one  of  the 
authxritics  mentioned  in  ;!i<  Pr/fuc  as  having  brcn 
largely  borrowed  from.  The  Ijook  would  certainly  liave 
been  veiy  much  beiicr  had  that  work  been  let  alone ; 
tboiigii  no  work  more  richly  deserves  l<i  be  |)lundered  in 
its  turn  than  docs  llui  of  Schell,  who  simply  adopts 
(and  loo  frequently  distorts)  whatever  pleases  him. 

OUR  r.OOK  SHELJ 

lus  Ori^anisuHs  p>  o.  .  i  UuUiqufs  des  Andtnnes  Mers.  By 
the  Marquis de  Saporta.   (Paris*.  Masson,  1884.) 

Tm:  views  e.xpresseil  m  Sapuna  and  .Mari<>n'>  •'  Involution 
dcs  Cryptogames  "  reviewed  at  length  in  N  a  i  i  kk,  vol. 
XXiv.  pp.  73, 55^)  -'s  '  >  the  origin  of«ccrt.iin  inarkingi 
commonly  met  writh  in  pal<coioic  rocks,  has  led  to  a  long 
discussion  in  which  ntany  have  taken  part,  the  chief 
tliampions  on  either  side  beiii>|  Ur.  Natli  »rst,  the  dis- 
tin_;uishcd  Swedish  botanist,  and  the  Marquis  ile  .Saporta. 
Dr.  N.uhiirst  maintains  that  tlicy  .ire  tracks  left  by  moving 
tkr  burrowing  animais  or  other  iiinrg.iinc  markings,  whilst 
Saporta  holds  to  his  original  opinion  th.ii  vcrj*  many  of 
v'"*!*'*  ^  primaival  ai^u,  of  kinds  now  extinct. 
Nearly  all  of  these  markings  are  in  bas-relief  on  the  under 
surraces  of  slabs  as  if  they  were  moukls  of  prints  or  im- 


pressions traced  in  the  ancient  muds,  thus  at  fin; 
greatly  fav  ourmg  Nathor&t  s\icw  ot  their  unjfitL  'i-iyn 
demonstrates  on  the  other  hand  that  this  is  a  by  r>.i  .nrcr 
uncommon  mode  of  fossiiisation  among  undoutked  pivr. 
and  when  we  reflect  on  the  composition  of  al^  «  ix. 
see  that  scarcely  any  othrr  ni^dc  of  fossiiisation  tm>v^ 
them  is  possible.    A  leatlicty  (  in  e  green  sea-wtti! '  - 
on  .m  <>ot\  iiv.i.I  w'uwlti  c.Tiisi!  ;in  indentation,  and  .1  . 
sequently  covered  up,  would  keep  the  old  4ur<jct  ■ 
contact  with  the  fresh  mud,  until  it  niight.  undtr  u 
able  conditions,  have  become  sufiictcotly  bajndcocii 
retain  the  impression.     The  sea-weed,  as  mvs  < 

weeds  do  now,  if  left  in  w  .Ttrr  or  fresh  mud,  would  ci^"' 
ally  completely  disstjive    lu.iy,  Icavuig  no  pfTft!*  t 
organic  trace  of  its  presence.     1  he  cavuy  thu>  left  *«- 
be  filled  in  at  last  by  i!ic  overlying  mud,  .isJ  ^r;. . 
cleavage  plane  would  remain,  following  thccanlotfd^ 
under  side  of  the  weed,  and  marking  its  former  ^ksk- 
Sometimes,  though  rarely,  the  $ea-we«d  might  »« 
until  a  c!e;i\  a_;e  ()l:uie  li  ul  lu  cn  estabhshcd  annr.i 
entire  citcumtcicnce,  vviihuiU  lv..ivin<j  the  snu!l<s 
of  its  internal  structure,  as  we  often  luul  i>  tJie  r»'< 
far  more  resisting.,'  rryptogamic  stems  in  the  i>l(ic-"  ■  ■ 
i  his  Saporta  ami;  1-  ;!tc  case  with  the  Bi!i>biies.  ■ 
the  most  vexed  of  all  the  "  Oiganismes  probl6u( 
and  he  relies  with  good  reason  upon  thdr  <kc:»  - 
occurrence  in  this  condition  and  on  t'leir  re' : 
structure  to  support  his  contention  that  '.lity  ciij 
mere  worm  !..icks  or  liun-iu  that  in  pom!  ■ 

ihcy  can  be  naught  but  the  impressions  ot  |)f£-^ 
atgse.  )  ^  * 


LETTERS  TO  THE  EDITOR 

i7%«Edit9rdoatulMSkim^tfrt^tm$iUefart 
fy  4w  etmtfmimti.  JftMtr  tmm  i 

«r  to  corresJxmJ  wHk  tke  wrUtrs  «/, 
No  nolUtis  taktH  of  an^ym<ni$(9mmii   , 

\Thf  EJitor  uti^(,il'y  y.\p4(its  c^rrtipondiMti  t*  kttf  ^  >^ 
mi  tkert  as  fi^suhU.  Th.t  f>rtntire  4m  kis  tfofth  •f* 
ikMl  it  ii  impesii  ',',-  .J-'-i/r-i'ii.'  to  insurftht  afffrt^t^ 
of  eommumieationt  (omtamtH^tmffrejttHicami  b**^**! 

Clirillsation  «Bd  Eyesight 

Mv  attention  hns  only  recently  been  call  '  ' 
ti'in  frDUi  Lord  kayle'igh,  whicli  appear*  in  »' 
I  -'■!)  i:i*t.  (p  %\  )),  and  on  which  I  crave  ]>cnni»>io"  <^  ^ 
k\\  observations.    Lord  Rayicigh  question*  whrt>if 
of  Mvnget,  "  merely  «s  optical  uutrament^,"  if  C^",  ■  ^, 
rior  to  our  own  ;  and  M»g{;Mt«  that  any  ■opfriorii**''*'^^^ 
\>  s>c-.i  may  dcjicnd  upm  "attcotioa  and  prActice  i*^^*!, 
preiation  of  muiuie  iadicMion^."   He  expl«in« 
salving  power  of  an  optical  instrument  is  Uisiic' If 
and  then  proceeds  as  followi; : —  ,  -jijir 

•*W»lb  a  given  aperture  no  jKrfcctton  of  eseesW"**  _ 
llic  )..fUfr  to  resolve  duubtc  stars,  or  Mrijni  alt<^nutdy'»'*' 
Ij.-ight,  bcyoml  a  cort.iin  point,  c.ih-iil.iblc  !>y  "  _ 

froTi  the  w.ivr-lcngih  .if  light.    With  <;iiffic-ifnl  "ijfj'f^  ^ 
wc  may  say  that  a  double  star  cannot  W  fair'y  rr'"*'*^ 
its  compoiicnts  siihicnd  an  angle  cxceetlin^  that  vi;*'!'^ 
the  w.ivc-K-ngth  of  light  at  a  di>la(ico  eo'j.^l  to  tfi* 
wo  lake  the  aprrtiirc  nf  the  oyo  as  (mc-nflh  of  "  '  ^. 

Wiivc-lcngih  uf  light  a<  l-40,oooth  of  .on  inch,  tfif  if^'^ 'y 
10  Ifc  ab:>ut  two  minutes  ;  .iml  wc  aic  foicvii  10  '^'"'^ 
that  there  i»  no  roooi  for  the  eye  <>f  tho  nj",.;^"  '  '  . 
superior  in  retolving  power  lo  those- of  civiIL>e<l(''.* ^  . 

powrrs  approach  M  no  freat  rlistanoc  thc  tbc<>''t 
determiiKv!  l>y  thc  aperture."  ,    ,  * 

I  lln>lc■t^^u)d  tbif  to  meanltlMt  oirtkal        >'^'  .^, 
rcsolvint'  |>nwer  of  the  eye  to  ubjeett  wbich 
angle  of  Abunt  two  mtnotc«,  aivl  that  civiliiedptf**'^'*^ 
(bis  theoretical  limit  at  no  great  di-iancc.  _  »  4 

With  gnat  vul)ii,lv.i.pn  to  ihc  !  1 /(j  i  nf.ontycf  l^"^^^/ 
I  venture  to  .|iic-!i"n  wlu-tlicr  wo  lt,ivt;  iiny  dm  f^^'J"  . 
draw  coiicliivinnv  with  rcg;n<l  to  the  ]><>svihle  >'|'t-'-'' 1"],  »• 
the  cyei  of  the  huatao  race.  We  shoidd  l*'^''^'''^^ i^^i 
grave  error  if  we  weft  to  ai^ie  from  thc  redeeei  <|*  ** 
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or  even  Trom  the  ey««  of  tbe  snutl  oumber  of  persons  whose 
viiiud  riuiction  bM  oecn  Diitately  tested,  to  the  properties,  as 
optical  iostniinents,  of  the       of  mankind  in  general.   "  La 

poiition,"  writes  HcImboIUi  "des  foyers,  tics  points  principaux 
et  dcs  (>oints  nod.-iux  de  I'ccil  est  assuri'ment  soumisc  a  des  varia- 
tions individuellc*  aiict  imporlantcs,  pm  que  Ja  [  luiviit  dcs 
mcnsuratiuns  dc  I'oeil  ct  dc  scs  diver5<'s  smfacci  u  ffUijjcntcs 
pr. -.:n'..  [jt,  chcz  different*  sujets,  dcs  differences  plus  grandcs 
qu'on  ac  pdraisuut  devuir  ks  attcndxe  pour  un  organ  donl  \<a 
(onctioiis  scrableat  vklaiDcr  iiae  ^  graade  exactitede  de 
Construction." 

As  .1  matter  of  fact,  the  theoretical  limit  of  rcs'jlvinjj  power 
assigned  hv  Lord  Raylcigh,  to  which  he  tclU  us  that  civilised 

eysidats  have  "approached,"  is  one  which  ci>iHsed  physidsts 
«e  oonsideraUy  cxccedoi.  T)ie  mean  of  twelve  obsefv«T8,  as 
qnotcd  by  Helmboltz,  gives  resolving  power  under  a  visual  angle 
of  toi  seonads;  and  this  mean  is  r^uced  t  w  n  cases  in  which 
the  angles  wen  la4  and  147  seoomls  reKpc^tucly.  The  mini- 
mUM  was  SI  ceoonds  l^^c  mo-^t  fre<|\icnl  angk-  was  about  So  or 
90  seconds.  Tbeeommunly  accepted  .standard  of  normal  vision 
among  civilised  |>cople  is  'iati>ficd  hy  Uccii)berini;  kitii^  liic 
parts  of  which  Hublcn<l  visual  angles  of  one  minute,  svlul..  (.a-h 
Itt;'.!  .^s  i  whole  ^uhiends  a  visual  angle  of  five  minutes. 

i  .L.iiuiot  say,  however,  thit  I  think  any  such  test*  are  very 
material  to  the  issue.  The  eyes  of  civilisc<l  physicists,  or  of  such 
of  them  Hi  have  undertaken  practical  research  in  phy?.i  logical 
ojMics.  are  probably  very  hi4»hly  cultivated,  and  I  doubt  whether 
rcsolvini;  power,  which  roust  depend  chiefly  upon  the  functional 
acti\iiy  of  the  central  depression  of  the  retina  or,  in  the  case  of 
Stars,  ujMin  the  functional  activity  of  the  zone  which  immediately 
sarronnds  the  yellow  spot,  fumi^^hcs  any  accurate  test  of  acate* 
ne<.s  of  vision  in  the  sense  in  w  bich  1  employed  the  phra>c 

Assuming  the  civilised  man  and  the  savage  to  hitve  eyes  of 
precisely  equal  optical  value,  the  latter  n^t  yet  po&scss  an 
acutenessorvi^  greatly  in  excess  of  that  of  the  former  ;  and 
this  eitoesB  mjgbt  be  due  to  condilion<i  of  the  |icrcipicni  elcmenti; 
of  the  retina  which,  in  eh<^  cxw  of  the  savagi-,  permitted  the 
optieal  pi>wers  to  be  utilised  to  the  fullest  i  vh  ni.  The  savage 
might  have  greater  scnsitiveneis  to  v.-»ri.itii.ii>  ul  li^ht,  greater 
-<  n^:;ivcnoss  to  colour,  and  acuteness  of  vision  over  a  l.'.ii^<:i  i  i  linal 
:uta.  All  these  advantages  might  be  conferrctl  by  belter  forma- 
tion or  higher  development  of  the  retina,  and  such  higher  deve- 
lopment minht  at  once  Ik?  promoie<I  by  exercise  and  hande<l 
down  by  ilcNicnt.  1  NUp|>i>rt  the  "  comnionly-receivcd  view" 
lhat  the  vi>iua  of^  savages  is  more  acute  than  that  of  civilise<l 
men,  because  this  view  seems  lo  me  to  l>e  cst.iblislitd  by 
ahurilaut  tt-timony,  and  to  Im?  in  jterffct  harmony  with  physio- 
logical kn.wlwlge.  1  feci  very  sliofigly  that  the  conditions  of 
town  iite  arc  unfavourable  tr>  the  evolution  of  the  eye  and 
bvourabic  to  its  involntioo  or  degiAdatiun  :  and  I  believe  that 
•  modcmte  amount  of  attention  might  greatly  modify  these  con* 
ditions,  and  might  do  for  the  cyca  what  is  done  by  athletic 
games  and  eMfdies  for  the  muscles. 

With  regard  to  the  improvement  of  Lord  Hayleigh^  own 
vision,  in  a  dim  light  only,  by  concave  glasses,'  1  think  his 
Lord* hip  cannot  fail  to  see  that  the  case,  as  s^tated.  does  not 
contain  nil  the  data  which  would  be  rv'piired  in  order  to  arrive 
at  an  explattation  of  the  plieaomeoon. 

IL  ButfDBMeti.  Cartu 


In  n  short  article  on  Civili>ation  and  Eyesight  which 
il  p,  ;ir..l  in  Nature  of  February  12,  Lord  Rayleigh  expresses 
(he  heljcf  that  the  greater  visual  acuity  of  savages  is  a  qnes. 
tion  of  attention  aiwl  practice  in  the  mterpretaiio;i  of  minute 
indication*"  and  is  not  a-cribable  to  any  possible  inherent 
sui>eriority  in  their  eyes,  reprded  simi»ty  as'optieal  inatruments. 
With  this  owclttsion  probably  most  who  have  had  opportunities 
of  testing  the  sight  of  uncivilised  raeesorrrad  the  account  given 
bjfthoae  vrlm  have  imdertaken  such  examinations,  will  agret- 
The  same  difiefcnee  in  milking  more  or  less  out  of  an  imiif  rfect 
retinal  Imap  is  met  with  iu  dificrent  individuals  with  the  same 
degree  of  short  sight,  and  othcrwiv  subiected  to  similar  condi- 
tions according  :i-  thry  hiv.-  ill.,  n  I  .,n  in  the  habit  of 
resorting  tocoi;,i  int  .  al  L:;..n  their  defect.  Such  a 
0.1.  !  r,i!  .-l.,-  nr.vfi.jn  (if  ih-  rLi.nal  image,  .Ts  it  might  l>c  calle^l, 
>  iti  tm;tc^  also  probabiy  tiie  main  rcawn  for  the  difTercnce 
Ik1«  .  rn  the  visual  acuity  of  children  who  have  only  just  learnt 
to  read  the  letters  0/  the  alphabet  and  adult»,  which  oar  ordinary 
ttlU  49  ftequntly  iho«r. 


The  questtoa  of  the  increasiiig  prevalence  of  short  sight  has 
for  a  considerable  time  been  the  subject  of  mtHdi  tnvesti^loii 
and  speculation  in  Germany,  the  restdts  of  which  have  been  in 

many  ca  es  to  give  rise  to  predictions  of  rather  an  alarmist 
tendency.  These,  .ni^aiii,  h.avc  led  to  legislation  in  the  ■•hape  of 
regulations  with  u  -j  i  I  1  '  >  school  appli.inces  « hitli  ini|;lit  meet 
the  theoretical  rciiiiuiUients  of  the  most  energetic  .i;ul  inlluential 
i^ii  ii  ii-s.  It  is  to  be  hoped  lhat,  as  the  'juestion  is  now  tieing 
brought  forward  in  this  country,  it  wil'.  be  viewed  in  a  more 
comprehensive  manner.  The  numerous  statistics  from  (iernian 
schools  have  shown  that  the  proportion  of  short-sighted  boys 
continually  increases  from  form  to  form,  and  from  this  fact  it  is 
very  generally  argued  that  the  continued  use  of  the  ctc*  for 
the  perception  of  near  objects  is  the  essential  if  not  the  only 
factor  in  the  pro  luction  of  sh  >rt  sight.  This  view  appears, 
again,  to  be  supported  by  statistics  which  allot  the  largest  pro- 
portion of  short-sifted  individuals  to  those  branches  of  industry 
or  those  purauits  which  constantly  call  for  near  vision.  Two  points, 
however,  apjicir  to  be  forgotten,  or  at  all  events  fail  to  receive 
I  sufHcieni  consideration,  in  arriving  at  such  a  conclnsion.  In  the 
tii-t  [>laoi-,  an  un  I  ul     I  tendency  to  increase  in  the 

dcjjitc  ol  Aiu.v  Nij^li;  wail  ajjt  j.jiie  up  to  the  period  of  cosation 
of  growth.  This  has  been  shown  to  be  due  to  the  elongaii  .n  .  f 
the  anlcro-jtostcriur  .i.xis  of  the  eye,  which  carries  the  :c  i  11 
further  and  further  from  the  principal  focus  of  the  <li  .p  ru: 
media,  and  i»  in  fhf  vast  majority  of  cases  no  more  a  di-.c.t><i 
than  is  the  r  t  i  nv  nt  of  a  greater  than  average  height  by  a 
certain  number  of  individuals.  It  is  merely  a  type,  and  as  such 
is  governed  by  the  laws  of  heredity.  A  sn  ail  pro|)ortion  of  cases 
of  short  sight  are,  however,  due  to  di-ea^e.  These  differ  from 
the  ordinary  cases  in  that  they  are  sclilom  hertnlitary  and  are  not 
more  fnquentty  nesCBt  in  the  leamctl  than  in  the  ab&olutely 
itltterate  classes,  besides  which  the  jiathohigical  ch.angesto  which 
they  arc  due  can  of^cn be  detected  with  the  opbthalmoiiCope;  Tlw 
second  point  which  has  to  be  taken  into  consideitrtion  is  how 
far  the  greater  pro|Kirtion  of  short  si^jht  amongst  literary  men, 
or  .artisans  whose  d.aily  work  nccessitatL<  close  vision,  is  actually 
due  to  their  occupation,  or  depends  on  the  circumstance  th.il, 
being  originally  /hort-sighted,  they  have  drifted  into  pursuits 
which  arc  more  attractive  tu  tiicm,  owin^  to  their  not  beinj;  able 
to  enjoy  out-iloor  work  or  sports  to  the  >amc  extent  a-v  others 
whose  eyes  are  more  fortunately  focu-.-cl.  That  the  choice  of 
a  life-occup.ilion  is  often  inllnenccd  by  tlic  condition  of  the  sight 
is  a  matter  of  every-d.ay  experience,  an^l  it  would  be  interesting 
to  have  stali^tioi  showing  to  what  cxten:  this  occurs  in  the  c.ise 
of  myopia.  Further,  as  a  m.m's  circle  of  .acquaintance  is,  for 
the  most  |>art,  amongst  individuals  having  similar  intcre  ts  in  life, 
intermarriage  io  myopic  families  must  frequently  oecur,  and 
would  tend  to  |>etpetaate,  and  perhaps  increase,  the  defect.  In 
savajjes,  on  the  other  hand,  where  th--  ^rcai  principle  of  the 
survival  of  the  fittest  is  not  frustrated  i"  the  same  extent  as 
among  civilised  races,  everything  would  evidently  be  ag.iinst 
the  |K'rpctuation  of  the  myopic  type.  The  question  comes  tn 
be,  then,  Is  not  the  afjsence,  or  compaia'.ively  great  inl^c^luency 
of  short  sight  amongst  .savages  <!iie  rathci  lo  tfie  reijuirements  of 
.'Uch  races  lieing  antagonistic  to  the  circumstances  w  hieh  would 
lie  most  likely  to  perpetuate  the  myopic  tyjie,  than  to  the  fact 
that  young  java!,'es  are  not  subji-cted  to  compcdsory  education? 
The  pages  of  Nai  L'KK  are  perhaps  haidly  the  place  to  develop 
very  fully  a  i^atsstioo  of  this  kind  ;  suffice  it  to  s.iy,  therefore, 
that  the  concluMon  which  such  rejections,  .xs  well  as  the  result 
of  every'  day  examination  of  cases  of  short  sight,  appear  tO 
justify,  is,  that  the  iHcrtmc  of  myopia  it  due  munfy  tte  fer- 
ftimlion  0/  a  t»pe  tkraugk  tht  rtfmrtmttOt  emStaiitm,  and, 
though  not  a  disease  in  the  ordinary  sense,  it  is  desirable  to 
attempt  to  check  its  progress.  This  will  assuredly  not  be  an 
easy  matter,  but  it  is  mt  likely  to  be  much  inlluen'ccd  by  such 
school  reforms  as  have  l>een  intro<luccd  into  Germany. 

Lord  Rayleigh  mention^,  as  an  inteiesling  subject  for  further 
iu'.r-tiL.:  i- 11  It,  tlie  slight  myopia  which  he  finds  nut  uncommon 
when  liic  light  is  lowered  in  a  room,  until  objects  begin  to  be 
indistinctly  seen.  lie  finds,  e.^,  that  though  in  a  good  light  he 
sees  rather  worse  with  a  concave  lens  of  36  indies  focus  than 
without  it,  yet,  when  the  illumination  is  diminished,  the  same 
lens  incrca.sc»  hit  visual  acuity.  Altogether,  the  inlbieuce  of  illu- 
mination on  vkual  .acuity,  and  the  relation  between  light-sense  and 
form-sense,  are  points  which  have not  yet  received  adequate  atten- 
tion. If  the  phenomenoa  described  by  Lord  Rayleigh  be  really 
OM  of  short  sight  occurring  under  the  circumstances  mentioned, 
it  IB  evident  that  it  cad  ody  be  due  to  invohmtaiy  .accoiumoda- 
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tion  for  a  nearer  |K)int  than  that  on  which  attention  is  directed — 
a  kind  of  spasmodic  myopia,  and,  as  such,  would  disappear  wht-n 
thi.-  powei  y>{  .iLLoinin  tiin'ioii  wa^  p.kr:ily-c  l  by  atmpinf.  '  'ri 
the  other  haad,  it  may  nut  He  rnyojiia  at  all,  the  iiiiptovcmcni 
given  by  the  weak  concave  \m<  bcin^;  perhaps  due  lo  the  con- 
tract i  in  the  pu!>il,  whieli  wnuld  occur  along  with  tlie  accom- 
mo<l*'.ion  noccxsat)  to  neutrali'-e  the  effect  of  the  gla^i.  If  thi> 
were  the  case,  tiie  improvement  would  also  take  place  by  the 
use  of  a  suitable  diaphra^  held  in  front  of  the  eye.  Still 
another  possible  explanation  suggests  itself,  viz.  that  the  new 
dioptric  combiiuktion  made  up  of  the  concave  lens  and  partially  ac- 
rommofiated  crystallioc  might  introduce  conditions  of  ctuomatic 
and  'spherical  aberration  which  were  more  favouftble  tO  distinct 
vision.  The  diitorbing  effects  of  each  nbemttioD  an  wobtbly 
greatly  netttraliaed  bjr  the  anu^meat  of  the  ittiiul  dements, 
Ht  the  dcfuw  of  the  neutralisation  is,  not  onlikely,  dependent 
00  the  amonat  of  absolute  and  relative  Ulomination  of  contiguous 
dements.  GEO.  A.  BSKRY 

Edinburgh 

The  Fall  of  Autumnal  Foliage 

The  paper  by  Mr.  Sorby  in  Nature  for  Deceml>er  4, 
(p.  105)  opens  up  an  unnursucd  inquiry  into  the  cause  of  leaves 
falling  in  autumn.  While  Mr.  Sorby  has  had  his  attention 
drawn  to  the  subject  by  looking  at  the  actual  trees  and  leaves 
"  of  the  fine  diiplav  of  autuanal  tinu  wbkh  «re  have  lately 
aecii*'  ia  EoehuM*  tnete  it  nudi  of  both  positive  and  n^ative 
cvidMoe  to  be  dntWD  10  two  extreme  difcctiooi'>-lhe  trapics  and 
the  pole. 

Beingi  io  tite  year  1881,  home  from  India,  where^  it  is  not 
necessary  to  lay,  nearly  all  the  trees  retain  their  green  foliage 
throughout  the  year,  the  writer  indulged  in  a  long  mri  to 
see  the  counties  of  Caithness,  Orkney,  and  Shetland  lie  went 
then;  wah  n  ren  itce  to  tlie  luminosity,  which  rcachc-  )i>  tiiaxi- 
mum  lit  thciit  lui  Grti.it  Hiitmn,  .ind  is  very  nLirkcd  and  exceed- 
ingly striking  and  beautiful  ti  feature  all  over  the  north  of 
ScotKind  in  the  nrmfh  <  1  June,  when  it  b  daylight  all  through 
the  hours  of  ni^lit.  --ui:iLieiiily  dear  fjr  teadung  distinrt  print 
at  twelve  o'clock  mulni(^hi. 

A  peculiarity  of  Caithness  and  the  Orknef  and  Shetland 
islaniU  is  'hat  id  forcst-trees  can  be  got  to  grow.  Setting  on 
one  side  a  leiuark  "  titat  it  WSS  bcouise  nobody  had  tried,  the 
snspicioQ  had  already  oocurred  lo  my  mind  that  there  mutit  exist 
some  other  caiues  than  those  nsually  asserted — the  high  <^ 
winds,  bleakaew  in  winter,  and  cxtieme  cold— for  this  want  of 
trees. 

Any  oae  who  luu  been  much  in  the  north  of  Scotland,  and  i« 


at  all  acquainted  with  the  optical  ivcicnces,  cannot  fiil  to  have 

noliee  i  ifu-  iiiuntii»r  ,riiMii;i*  of  inlarisc<l  light  there  is  fioiti  tlie 
sky  ;  alinui!,  all  tin.  »iiituj.i.il  u.ayliglit.  except  for  an  hour  (.'r  twu 


in  the  middle  of  the  day,  being  pl.'srn'  »r  c  :iipt;>  ally  p 

The  attention  of  readers  of  N,\i  1  ht  n.iy  vsith  iilvinia^ji  1h- 
specially  dirfct'/  i  vi  the  possibiiiiy.  ii m  thr  pl.en'Hiiena  "l'  the 
north,  that  leaves  fall  iq  autumn  from  trees  growing  above  a 
certain  latitude — a1>out  30 — throegh  loss  of  vitality  in  the  more 
01  less  highly  ^lariscd  liijbt, 

1  he  first  tlung  a  traveller  from  India  notices  in  Alexandria  is 
the  American  fall  of  the  leaver  in  the  tirande  Place,  or,  as  a 
fellow  jMsscnger  oticc  put  it,  pointing  to  these,  "  It  is  here  trees 
iir»l  liccomc  deciduous. "  It  i»  worth  being  remarked  that,  not 
until  reaching  Cairo  or  Aleaandiia,  osn  stin-pcotectiaii  be  done 
wilhoHt. 

So  far  Mr.  Sorby  has  to  refer  to  the  action  of  light  fai  the  last 

rciort,  a<  he  says,  with  rcjjard  to  lea%e  ,  "  slijjlit  frosts  reduce 
their  vitality  in  such  a  manner,  that  the  clilorophyll  is  chanjjcd 
by  the  i.'i'iii  i  f  the  light  tnlu  a  red  prodiKi." 

Chloi-)j-Vi\  11  1  composed  of  rar)»>n.  hy<lr  '>g?n,  oxygen,  and  a 
trace  of  inn  (  hetnii  illy  if  1.  '  ; , '  I  ,N  ,<_>j  +  ( resulting 
from  the  action  ol  citlMJUit at-ul  ainl  a  jun  jnia  on  a  fat,  C,n,j<_), 
under  the  influence  of  li;ht,  as  given  by  .»  hlferent  a  uh.  my  ; 
but  the  composition  of  its  pro-lucts  and  combinations  have  not 
been  tracc<l.  Still  there  is  almost  every  constituent  of  the 
animal  frame  pre««nt  except  the  earthy  salt',  and  it  must  be  a 
substance  very  sensitive  to  rays  of  light,  or  to  what  Ught 
probably  i»,  electro-magnetic  forc<"<. 

The  weakening  of  the  plant  is  ^uppose<l  by  Mr.  Sorby  to 
have  occurred,  for  the  leaves  of  a  tree  to  have  lost  the  vitality 
jrtMch  counteracted  the  chemical  dqnndatloa  of  the  cMoiophyll. 
>^  Now  in  India  oe  Ccjrlon.  if  a  stalk  wen  i^)iitHd,  the  Uavtf 


W'julil  wither  Into  brown.  Trees  rem^iin.  V.MWijt^r.  »  i,nj| 
con'itanily  green,  liic  leaves  droppint;  otT  i;r.\  lujilj  ■» 
almost,  and  are  immediately  rcplaccl.  Indiau  lesvr>  -i  .-^ 
are  imicli  thiclicr,  and  more  of  the  texture  of  pardiaici;  L: 
those  of  frjli.a^e  in  iiiiropean  countries,  and  the  pltenoam 
rhant^e  can  be  studied  in  everj^^eens  without jgtMIw  ibm.  fakx 
nK>crvation  merely  serving  to  draw  atlcMlM  ndai^ii 
otherwise  be  given  to  the  matter. 

The  Rothamsted  experiments  of  Sir  J.  B.  Lawes  ukl  Xn-h, 
bert,  F.R.S.,  bear  closely  on  the  question.  Thev  fonirf  (S«iaK 
18S0,  address)  that  plants  assimilate  chlorophyll  not  oblt 
but  a  small  portion  of  the  rear,  bat  the  action  is liaild 
hours  of  daylljjbt,  while  donagdaikaets  there ii  mkr  baus 
gain.   The  ei^erinMntl,  however,  both  there  and  in  N.r*- 
by  Prof.  Schlibeler,  were  made  in  ordinary  unpoUrisAi  »m 
electric  light. 

On  the  other  hand,  in  India  the  light  is  intense  o«ia|  t>. 

tropica!  ix)sitIon,  and,  from  the  altitude  of  the  i  ■urjeoflK* 
very  slightly  ^«>ia^ised.    It  is  only  for  an  houi  a!  Anrt  - 
anu'iher  iioiir  of  sunseitmj.;  that  the  In  iian  is  at  ill  tbeunr 
uf  daylight  that  it  is  in  Lngland.    It  aceor  ls  wuh  thi  fLi" 
■.teil  and  Norwegian  experinieir.'.  un  let  ttiL-  ,-.jntiriiK»<  cij- 
of  vegetation  to  daylight  and  electric  lUumm-vti  (O  dt/iij  ^ 
night  that  the  trees  in  In  lia  are  lai^e  and  evcrj-rcrit   O'l  ^ 
in  time  leaves  have  done  their  work  ami  fade,  nii  a* 
not  been  onMded  simultaneously,  they  drop  alf  paM: ' 
batches. 

Where,  accordingly,  the  light  is  polarised,  trees  art  «.'^-^ 
absent,  m  >wn  hy  a  twaihing  li^  \  and  in  the  trofu^  • 
there  is  little  polarisation,  they  are  hinriant,  and  gran  *-  - 
yearrouid. 

This  is  not  ineonristent  with  fact.    To  beg^  ntk  \^ 

|vo!arisr<l  light  has  half  the  Intensity  of  ordinary  white 
set  of  vibrations  at  right  anf;les  to  the  plane  of  f»ilai*-' 
l)eing  absorl>c<?  ^i"  Oic  reflecting  m.i'.lcr  of  the  skt. 
circularly  or  cllipticatly  |>olarised  light  must  Ur^elr  f«<». 
judge  from  the  metallic  glow  there  is  on  the  I'mllio!  \. 
'  irUney.  and  .Sh«'flart'l  in  luidsuitinirr,  and  what  effwt  i-~<>  ■ 
jwlarised  light  b.i^  "H  the  .i>»miil  I'l  •  iil-  'i  ntht  !<■(»- 

plants  an<l  decouipu>r.iun  ul  clilmuptiyli  is  unknown. 

At  any  rate,  Caithness,  and  the  northerti  mIiikI' 
number  of  hotirs  in  the  daytime  of  a  wintry  -lAiVn-si  • 
scarcely  any  hi^iit  in  the  summer  months  an<l  it»  \ont 
is  not  polarised.    From  this  cause,  which  could  ii«  ih*  '-^ 
their  winter  be  put  in  arithmetical  units  of  f«i*w,  '-•^* 
with  cold  winds  and  a  thin  mmI,  without  alluriai  defir^K  ' 
on  stone,  it  is  no  wonder  that,  thongh  the  iahatMUW'  <- 
strangers  to  the  pathoa  of  the  ftll  of  the  lea£  iha  Cdttao*<»- 
landscape,  and  the  twatd  and  ^heathcf  of  Othaey  t»i  ft'* 
IK  lustrous  ilay  and  n^ht  with  pohuiicd  Uglht.  ««< 
autumnal  fo 

India,  January  as 

SfonloD  of  OIus 

In  reference  to  the  letter  of  t^.  Old  ift  hai  wccli'<  H*^' 
glass  is  by  no  means  proof  against  the  action  of  «ith»  • 

or  alkalies,  indeed  it*  resisting  seems  to  de]iend  wMwijr'* 
colloidal,  at  any  rate  non  permeable,  nature.    It  m*f  ' 
genci  lily  kiv.»n  thi!  ^•■.v,,:i   .,1  rn   ver)"  rnpiillj  *ii«  *' • 
espeCi.iUy  wliiii  It       iii  .i  l;;i.;ly  divided  state,  c»frs.:. v 
alkalies  and  silica  in  i|  i  uiiity.    It  «      t       rath  ii<  !»■■ 
the  action  of  substances  tin  j;l  iss  to  "  niolecuiar  o>ilr»«* 
the  exclusion  of  chemical  action,  or  under  the  idej  dJ;  ' 
lliiorine  ate  necessary  to  etch  gl.ass.    .Mkatine  sdti, 
pli  jsphatcs,  act,  either  wet  or  dry.  very  vi^nrous^i  "■ 
( )nc  class  of  tails,  the  potassium  salts  of  phenol  smI^mimm  > 
have  been  noticcd  to  Uterallv  tear  a  gtas^  IjottW  in  pi«e>%  * 
crystallising  out  of  an  aci<i  solution.    Ordinary  gVS*  * 
aod  in  reaction ;  bat  the  ordinary  mechanical  nciiijo  of  <  - 
and  than  contncting  is  probably  qoiic  sofficicM  to  <** 
abradon  or  etdiini^,  especially  with  soda-gbi*.  Tka J*^ 
mcchanicd  action  u  often  notice<l  in  the  ditdllatiea  *  * 
subst.anccs  which  K^idify  at  a  high  tenipct«tiU«b  »>•  * 
interior  surface  «f  the  retort  bei^g  torn  off  and  * 
direclioiLs,  W,  " 

A  Lantern  Screen 
Til  r.  optical  lanlem  has  come  to  be  lo  much  used  f<>r  h ;r< 
and  edaentioad  parpgaea,  that  yon  mqr  porb^K  think  «  *- 
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lo  your  readers  tKit  a  ^cieen,  whose  valuable  proijcrties  seem 
even  now  lo  be  scarcely  at  all  ki)own,  should  be  noted  in  your 
columns. 

It  dimply  consists  of  a  sheet  of  French  tracing-paper,  of  a  kind 
which  possesses  a  remarkably  dull,  n..n-rctlcclinf;  surface.  With 
this  screen  and  only  an  oil-lamp  lantern,  it  is  quite  easy  to  show 
pictures  well  to  a  couple  of  hundred  jieople  in  a  room  fairly 
well  lighted — sufficiently  lighted  in<lLcd  to  enable  note-taking 
or  reference  to  books  to  be  accomplished  with  perfect  ease  — 
(irovided  that  extraneous  light*  are  not  placed  bthinJ  the 
screen. 

It  was  to  Mr.  George  Smith,  of  the  Scioplicon  Company,  that 
I  was  indebted,  four  years  ago,  for  the  knowletlge  of  this  fact  ; 
which,  with  considerable  lantern  ex|)eriencc,  I  scarcely  knew 
how  to  believe,  until  I  had  myself  verilietl  it. 

At  present,  however,  the  tracing-paper  cannot,  I  believe,  be 
obtained  more  than  three  to  four  feet  square. 

Charlks  J.  Taylor 

Toppesfield  Rectory,  Essex,  February  17 


Fullers  Earth  as  a  Fitter 
Where  the  fuller's  tarth  is  dug  fnim  the  Bedfordshire  green- 


sand  it  is  held  in  much  repute  for  its  efficacy  in  removing  im- 
purities from  turbi<l  water.'  In  addition  to  the  other  uses  to 
which  it  is  here  applied,  dealers  lake  it  aruuml  through  the  fen 
countries,  and  dispose  of  it  fur  clarifying  the  peaty  water,^  often 
the  only  supply  obtainable  in  those  districts. 

I  ^hall  esteem  it  a  favour  on  the  part  of  the  re.iders  of  Nature 
residing  on  the  Green:>and  or  (Oolites  »f  the  southern  counties  to 
notify  if  these  Altering  properties  uf  the  Bedfordshire  fuller's 
earth  are  in  any  way  unique — in  so  far  as  they  appear  withheld 
from  that  of  other  places? — as  at  Keigate,  Bath,  &c.,  where 
fuller's  earth  is  known  lo  them  to  be  dug. 

Bedford,  February  23  A.  G.  Cameron 


The  Boomerang  in  India 

In  Gustav  Oppert's  work  "On the  Weapans,  Army  Organisa- 
tion, and  Political  Maxims  of  the  Ancient  Hindus,"  the  boome- 
rang is  mentioned  as  being  among  the  wea|>ons,  especially  in 
Southern  India,  and  made  of  various  materials— iron,  ivory, 
and  wood.  Are  any  specimens  to  be  found  in  our  museums 
here,  or  would  any  private  persons  who  may  happen  lo  possess 
any,  kindly  allow  me  lo  inspect  them  ? 

Arthur  Ntcou 


THE  CAMERA   OltSCURA   IX  TORPEDO 
W  ORK  » 

AT  the  lime  of  the  last  Austro-ltalian  war,  in  1866,  the 
Austrian  Government  made  the  greatest  efforts  to 
protect  its  harbours  from  an  attack  of  the  Italian  fleet. 
Torpedoes  were  placed  in  great  numbers  in  the  harbours, 


and  the  greatest  vigilance  was  enjoined  on  all  the  com- 
mandants of  such  places. 

The  accompanying  illustration  represents  a  novel  appli- 
cation of  the  camera  for  use  at  the  obser\'ing  or  firing 
p>ost  of  a  party  belonging  to  the  military  telegraph.  The 
torpedoes  are  placed  along  certain  concentric  lines,  very 
close  to  each  other,  and  at  a  certain  depth  below  the  sur- 


face of  the  water,  no  sign  nf  their  picsencc  Lcmg  appa- 
rent. A  metallic  wire  connects  each  of  them  with  a  post 
of  observation  situated  on  the  coast  at  a  point  sufficiently 
elevated  to  permit  of  the  port  bving  seen.  According  to 
well-known  optical  laws,  an  image  of  the  port  is  formed 
on  the  glass.    Black  points  marked  on  that  image  indi- 


cates  the  exact  position  ot  each  torpedo  ;  these  points  are 
all  numbered,  each  number  corresponding  with  that  on  a 
particular  key  of  a  keyboard.  To  press  one  of  these  keys 
with  the  finger  is  sufficient  to  place  the  corresponding 

•  Ct«l.  Mag..  Februarj".  "SSs-  •  t  -j 

'  A  brief  account  of  (he  meth  d  in  use  in  ih«  fen  tliitncti  of  Cambridge- 
shirt  and  Lincoln  will  a|>lieai  khurtty. 
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tarpedo  in  <'oir-muiiii:;iii>>i>  .m  vlcclnc  bjKen-,  by 
mciuis  of  a  lucuIUc  nirc  kIiicU  coiinccu  It  with  llii: 
|XI|1,  and  so  c;iu3c  an  explosion. 


iilmi'iiv  i.f  lUc  |inii» 


THE  cosTiM  irv  or  riii-:  ritoTOi'LAsM 

IS  I'LAST  TISAi  F. 
'PHE  lr.inU.«i<in  <•!  Dr.  Scli.i.ir~liiiii<li'*  p.iivr  in  .\ 

»     recent  nuniliir  of  N.Ml  itK  J.iiliur>- l>-.'i5 
<hos«  wh",  like  iiisirir,  .iiv  uii.ililc  M  rvVri  HunL'-iri.'it,  lull 

inicre^icd  111  ilic  Mi  i-cct  of  "  tlic 

|il.isii>,"  1  Jioulil  liki-'ii>  Ik  iillownl  t.i  itukc  ^  feu  rriunrki. 
Ufwn  II. 

To  refer  lir>t  of  ;i1l  m  ,t  n>.iiitT  nf  minnr  ini|»ri.in>  e 
wiUi  tcferciKt  loiicie-hihcv,  I  >irili.i(  lir.  SrluutK  hniiill 
>ay»:  '''rhc  arte  illicit  nl>:ei\.ttii>a  w.k  m.idc  in  lSj4  In 

II.  iriig.  anJ  mil  l.y  S,i<'li;,  ii»  W.ilur  (..ixliiifr  »i;nc>.'" 
Tliiii  rcfcni  (!■  Ilie  <t|i<nini'  |m!>-.ii;c  nf  niv  |i.(|icr  m  tin- 
ArKii.n  At  li"l,imi, k,u  IhiMmI-  in  %\ iit-.huif^, 

III.  ,  llcfl  1  ,  niM'iv  I  -;iy  :  -  A  luo-l  liit|j<vlani  41UI1I1.T1 
w.«»  m.iile  «o  mir  kn..»I(  J^e  i>l  tlic  lu»i"lr..;i-  M  s  ss.u»  m 
\-/f>l  by  Siicln,.in.l  in  iIk-  I.WI.iviiii-  yc.ir  bv  ll.insiim, 
»hen  <ho  ilenionAtMtcil  lint  111  ihc  nuic-iul**  l>r>l 
dLscnbcd  by  ILiri.;;  thcic  .m.-  |nif..t.i(ii,ii.  iii  ilio  Irjn-.- 

«tt>e    WillU,    ^c."     I    IlLliItr    llkll    sMIiIlunl,  kIviii-^-. 

a>  I  sUll  nil,  on  the  ,iiiibi.nij  ..f  l'r,>f.  i>.iili>'<  tcvi-1.i..k 
(>:ni;li<|)i  eililinn,  i.SK:,  |..  S.j.il  -mrc  11  K-nm^i  in  me  rli.vi 

II.  iniff's  ofiTCn aiinn,  uliicli  •..•uIil  uli  Iw  ■nniUiiml  b> 
"  .-ini)  ii|Iki->,"  »ai  ji  (M.illy  (>tnnil  ,inil  (Imiioi.- 
>(r.ilcU  bcuMitl  <I<.mI.i  h)  Sjclii.  ..ml  llan-u-.i>,  aii<l, 
ll>niCo\er,  in  (n>.li  .mil  imi  in  iiULnatol  K&Kie. 

Willi  ie..|H:i;t  in  ihc  111.111,  subjrrt  unilcr  iiiiiiioliatc  <  nii- 
siilcratian.  I  sbiill  hrst  in.ike  mik*  i>r  tu*>  ;.riitial  ■*iaii*. 
iiiLtits  as  M  Ihc  oiniiniiiiy  of  ilio  |irni<>|il.iiin  m 
liisiici    In  my  |u|.rf  in  Ihc  Jf  Ari^^ittN,  to 

iihich  I  lull-*  alieaily  ncfirttil.  I  li.isc  spoken  of  tu,> 
appearance  \<  cmttniiiiy  1  .>nc  itbi.  Ii  I  nf  .1- 

Jiiecl,  and  llw  oilier  ,i»  inJiif  I.  Hv  dirwt  or  unhrokeii 
•  ouiinuity,  I  im.m  iIk  ;i(i|  ejiam  enfa  iliav  pMrti.)  !.„n:x 
i  r.nes-.,  cxlendiui;  lieiutcii.  .iml  iin>tin>;  ilie  [.f.a.>|,l.i,ini, 
nwitents  of  nio  c.nnn'i.iK,  ,cll»;  jut  f„rniin  ' 
one  continuous  raii.il,  .uul  lulu.;  imii\|«rruw«il  l,v  !^ 
pit-tUiiUis  nieirhi.iiic  In  ihi,  ,  i-r.  ibmfnn,  ihc  iilr  i 
of  ojien  pil»  IS  ne'O^iUU'd.  lU  ii».iif,,i  <,>n;iniii-, 
I  niLin  Ilie  cxi«cn..e  of  ..  pii-.  |.~.i;,.  lui  iula.mc  Uiwrei'i 

III.  -  iwo  »p|in«ic  |iro<iipl.i.niic  pr.K<.-,,e'.  in  the  pita:  the 
inrnibrane  bemii  pnfni.iicil  in  a  Mu  hke  manner,  ami 
lliui  allovsinij  the  in.i  pr<ii..|il i^nic   pti><e..v«  |.> 
titfiw  unite«l  10        aii.«tier  \,\  iiu.m,  ..1  ililtr.tte  |.i..i,.- 
|*i-niiLiiUraeniiviiinbti.i\crM:ili,  pit ,  |i>.ii,  i,,,  ,,,)., 

I  fiitilier  aLitid  !li.>i  iny  iib^,.n.ii,.,M,  h,;  i,7,.  i„b(.l,r». 
(h.u  a  |iii.i|..,ni-  ii»inlK,.iie  n-i-i  pre-  i.:  in  all  ra*?.,  .n.| 
ilut  the  a],|n.ii.iiKc  of  a  i!;iir.;  ni  lM.itci  n  owiiiiiiii 
f.ilLo  unu.  SteaU./n-r.  .Vi'i.  /V.%  ..Pcciiiilw,  1  «li.  l'  .-:; 

liimmj!  n..a-  1..  ilic  i..ii.u|c,.iln.n  of  ilie  ..h-.i. 
vaiioi"  iiLidc  up.«  ilie  Hi.ri,leai-.  I  .h.ill  In,.,  i., 
.liM>-r  sanuTKlial  nith  Ur.  S  Li..,,ch,„„|,  .  |.„., 
1  .«  »o  I  uish  11  1,.  liuiic  .l,.„|.  u„dei,l..„l 
lll.il  I  do  n<il  111  ilie  Ici^l  uniltn.iliie  llii  n.i.k  ,4 
th..<  inie^rsaiiH-io  hIhuii  I  ulir.  an.|  «bn.  .ircwdin  • 

t..  my  vic«.  Iiai-e  ni.|  a.i.i.ill;   i.ir,iii,|  a  cnminu  ■? 

1.1  tlie  prwopLiMii  friflMiell  t.. nil. but  liaie.wlv  i.l.^Med 
hitu  Mliuli  render  iln  iM^uncc  of  ^,)i  a  cjntinnii, 
e>lrcmrly  proliablc.  Jim*.  ,ii„t.  |  rrcaid  the  (H'lfnr.l. 
Iloli  ollhc  iMHil.i.mi  llWlillir.me  as  |»..ii,i.;  r..Klir,nii,  ) 
l>"4d  tlut  tlif  i.|.«.njii.in,  .4  Ilncnu.  iM.cval  W  iijlii. 
»nd  Axanlli  .|  |».ivc  unfmiunaitK  not  :«n  K.^ldiinp- 
Kiifcnviiiijc'i  |i.i|M.  li.iH-  n<K  d<ii>..ii>ir.iUi|  rmmnuiu 
but  h.ivc  dcnionsir.iled  thai  ihc  pii.pi..»opla-iii  ilini-. 
»)il>  icniirk.il.l.r  ii  „.„  ity  In  iliv  lo^in;;  i.itmbraiie. 
HH  k  li,,>  si,„.,u  reK.ituI  Oir  ol.'eivaliimi  of  these  inve-.- 
lI^al»r>.  and  .rf  lo,  re-.iil:«  the  vinw  iiia\  Ik  >aid.  ^lnr^ 
llierefore,  helimiu  i  iK^;,  !,.„  f„m^  ,,„.<^i„„i„.; 
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'  liitinbranc  .!o«j  exirt  :  thai  it  ii  perforated  in  a         ■  1. 
nmnner.  and  that  tlieref^.c  the  j;„,.„a"v  nTatie^ 
bul  iiiibieri.  ,1  «-,«i,  ,„  ,„e  i|«u  ,„  |,i,„  l^V«v 
cre.1.,  of  ha.mt  ,!ciiH.ii.ira<«i  ll»  eiainmiiiy  nf  O  e  tro^ 
rd.i«i,  ,1,  the  l  lornleae.  and  1  h.ive  my.elf  /v,  ^^i^ 

c.o.°v»«rc.'.''^ 

In  coi,.iderint[  the  hi.tnry  of  the  sob;c<;i,  aiwl  lt,v,.. 
51.  .e-t.ibe,  out  of  ,|ic  .pieMion,  .1  i,  eleaV  that  Ta^  J! 
..l»L,i.,i,o«  (iSSo,  on  the  eiidoipera,  ceil,  ufV/ 
.iml  .Vovi*.,  «a.  tbc  lit>t  ne*  di«:mer>-  in  the 

uall  .-liaiiuiHl  UaihiilmiiiderZeliluute,  iSH-V  h,  "t 
»ri.<t,.«i,  .,n  ihe  |H.i«,«y  ..f  ,he  p„.tlo«„^  iiKu  Lil!! 
and  111.  valuable  M„^e,t,n,i.      ,n',|,c  pnJ^^bihtv 

,  "..II  |nrfn..ui.«  t:,.,lH-,  «i,h  the  cit'uion  of  ,n,  U« 

i.1...h  a,,e.td,  «,oried.  and  hi»  eM.einely  :r" ,«  „^ 
.^■41..,  .nn  «.tl)  repaid  lo  li.e  .«.i,in..,,«,e»  U  I  -uX,.! 
VilULi  ly  J,./;.,.,.  /W,-rM.,,.  ..nd'the  i.K.-,!:  *  « 
/f.-»,,  ...v.i„  oner  otUe,  example,  of  ,h. 
•  till-  x  ll-iiienibraiie  !«•  prninpUjin.  «viiii...nci 
j     M%<x  .Str.iMijis.-,  i.,n,c  Ku,.o».   |<„,«vu  nad  hi.  firy 

.i.r  >,r.  .1.  I>..,f.,u,  X-i.  u,„H.,  iSx;.  |„„'  „  j™; 
roiiie  mm  my  |,.,„,,.        ,..„„:,.„.«  ;.f,„  1  luj"' 'ii^,;^ 

nil    lilrf   ld»eM.lllnn   i>'u,irl    l„ur  x-.     iiL!  . 

I  «.i.H...ie  .iHle,,eiuun.  and  ori^.nSl.   Amo^uJ?^*,  ^ 
.1  n       ,.,p..,..  1  ij,.  Seh.aaiwlimid<  ex'ew 

,  11...1  »o»id  like ,..  .,0.1 i,„    J,,. ,  ' ,  v;r 

»*..  I  »M  W'll,  l-'l.  /:.,t.,p.  iK^i+  .Tanjil  liV/A  J,ri 

Ai  10  iJr.  SiIi.Mr-thmu!i-,r|.-,ii,ii„g,i„  i8jj4,tht  >ul 
t.nii  of  lUe  unner-.ility  uf  the  ,  ceurrence  oVcoiiS"  ,  iT 
..I  ilH.  pini..pu.m  ,1,  plan,.ecll..  1  tliiiik  that?co™.^e,  ni 
liCHiaie  .rf  tlie  »ub|eti  a.  tli.il  time  rAnnl.       -  J.m^ 
,  h,.:K  may  .d...  be  ^.id  i„  ,„v  favour,  ?or  l  .1„d  m  ™w 

l.„    r    ."■'^  ;'""«"':-"^;tli„u^U  I  am  a«.l^  J, 

y..  li-  .ii,d  1  l.i,i.,rii..  „l,i-i,  they  di.c..vereil  ibe  «n,^a:ioi 

^k^?'  "••  '"nnecion  J.  ill,  il  o« 

.•f  lxi...„«  1,  .,p,».ir,  ixiniiielv  wobuble  ,h  „  m„  ,„u 

;*eir:;     ;;  "-'i-'^'^'"  .'i.u.o::;^i;b!m:: 

^.  .winn  o  f'"'"  «ll  but  ihal  the 

dio>e  paK."  -  il  ,1^,  t      '^t-'c-i^itl.  ret.,id  t..  Mieof 
I  >K».    lit  that  t„  o„„  „f       „,o„  o„untu,th«d 

l.'.a'^J'',;^t•.,"^;;:'r,;^.,';i;'■l'^"'^''''•'         «<•  -» « 
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ivesligators  of  plant  histolojj)-  :  Prof.  Russow.  The 
Ubject  is  that  of  the  existence  of  intercellular  protoplasm. 

Dr.  Schaarschmidt  has  already  given  the  literature.  The 
nly  other  obser\'ation  with  which  I  am  acquainted  is  that 
f  Prof.  Frommann  ("Zur  Lehre  von  der  Biidung  der 
lembran  von  I'flanzenzcllen  "—separate  pamphlet)  who 
nds  in  the  intercellular  spaces  of  the  young  stem  of 
licinus  rowwwm'f,  protoplasm  ;  starch  grains,  and  chloro- 
hvll  grains. 

X  he  observations  as  to  the  existence  of  intercellular 
TOloplasm  depend  chiefly  upon  the  staining  reactions  of 
xline  and  sulphuric  acid  or  chinr.  zinc.  iod.  The  cell 
.•all  turns  blue,  or  remains  yellow  as  the  case  may  be  :  the 
trotoplasn],  and  in  certain  cases  a  substance  ;  in  or  lining 
he  itiicrcellular  spaces,  stains  dark  brown.  (!r  again  in 
ome  instances — c  s^.,  the  rhiz  ime  of  Aspidium  Jilix  mas — 
he  substance  in  the  intercellular  space  rcmnins  uncolourcd. 
>ther  observers  have  employed  other  staining  reagents 
^fler  swclhng  with  sulphuric  acid  and  chlor.  zinc  iod.— 
atTranin,  eosin,  or  anilin  blue-  and  in  this  case  a  colour- 
ition  is  observed  of  the  protoplasm  on  the  one  hand  and 
if  the  intercellular  space  substance  on  the  other. 

Dealing  first  with  the  iodine  and  sulphuric  acid  or  chlor. 
inc.  iod.  method,  it  is  obvious  that,  besides  the  protoplasm 
vhich  assumes  the  well-known  dark  brown  colouration, 
my  lignified,  cuticulari^ed  or  subcriscd  membranes  would 
eact  m  the  same  wa^*,  and  in  the  iMseof  one  of  Berthold's 
Her.  (i.  Dettt.  Hot.  Gesi'll.)  examples,  e.i^.,  young  stem  of 
Li^strtsm  viili^arf,  the  substance  which  so  markedly 
tains,  docs  actually  consist  of  the  external  membiane  of 
he  intercellular  space,  which  towards  the  free  surface  has 
mdcrgonc  changes  associatcil  with  partial  lignification 
Gardiner,  I'ro:.  Camh.  Phil.  Soc,  Nov.  loth,  18S4),  as 
ran  be  readily  proved  by  treating  a  section  with  aniline 
:hloride  and  hydrochloric  acid,  when  the  well-known  gold 
rellow  reaction  of  lignified  tissue  appears.  In  the  same 
vay  the  substance  which  docs  not  stain  with  iodine  and 
iulphuric  acid  might  be  of  a  mucilaginous  nature,  and 
ike  the  mucilage  of  the  external  portions  of  the  wall  of 
:hc  sfcd  of  Centtonid  siliqwi  give  the  same  reaction,  viz., 
remain  uncolourcd.  But  there  arc  cases  which  arc  not  so 
easy  to  deal  with,  as  I  have  stated  elsewhere  {Proc. 
Camb.  Phil  Sue,  Feb.  nth,  18S4),  I  found  that  the 
iHofmann's  blue  which  I  had  so  successfully  employed  for 
demonstrating  the  existence  of  protoplasmic  filaments  in 
the  pit-closing-membrane  stained  not  only  protoplasm  but 
also  ceitain  forms  of  mucilage.  Like  Russow  L^Hzbt-r.  d. 
Dorp  It.  .\«i///r/i>r.,  Sept  ,  18S3),  I  thought  at  first  that 
in  Autufi.i  Japonica  I  had  discovered  the  existence  of 
intercellular  protoplasm,  but  1  observed  later  on  that  this 
staining  substance  could  be  seen  to  arise  as  drops  on  the 
external  walls  and  that  these  drops  went  blue  with  iodine  : 
thus  <lcni<»nstratjng  that  they  were  not  protoplasm  but 
intiril.n.'o  I  therefore  made  experiments  with  the  methy- 
\liich  I  had  found  {Pltil.  Trans.,  part  iii.,  1883) 
Ujso  useful  a.s  a  stain  for  the  cell  wall,  and  so 
(iNHtthttecr  in  its  action.  (A  solution  is  made  in  water 
'  '' '  ■  •  'f  nlcohol  ;  the  solution  being  diluted 

iC.    The  section  freed  from  alcohol  by 
IS  left  to  stain  for  about  20  seconds, 
in  water).    I  further  found  that 
ually  well,  all  substances  fonned 
rcl-  '         ills,  such  as  mucilage 
i  iluc  stains  protoplasm 
ill.  ill'  iliylcne  blue  stains  ccll- 
1.13m.  Thus  the  cell-wall 
liifiiminated  in  a  very 
is  reaction  it  would 
Many  dyes  behave 
of  the  mucilage 
lh.it  eosin  rc- 
jch   .".  '"I 

C(''.ll  of 

I  times. 


I  have  never  found  intercellular  protoplasm  but  often 
intercellular  mucilage.  In  all  cortex  tissues  which 
are  often  remarkable  for  their  mucilaginous  character 
— e.;.;.,  Viscum,  Frarinits,  llf.r — mucilaginous  degene- 
ration of  the  free  cell-walls  very  usually  occurs,  which 
often — e.g..  Ilex,  /V.ff«w— extends  even  to  the  whole 
middle  lamella.  InAspiilium  Jili.v-mas,  Blechnum  Brasili- 
ense  and  other  ferns,  theso-called  cuticularised  threads 
(cuticularf.iden)  are  in  reality  rods  consisting  mainly  of 
mucilage  which  arise  as  drops  on  the  free  surface  of  the 
cell-wall  and  increase  in  length  by  repeated  basipetal 
formation.  I  do  not  therefore  find  myself  able  to  allow  of 
the  existence  of  intercellular  protoplasm. 

As  to  the  middle  lamella  being  protoplasm  I  can  only 
refer  to  the  statements  I  made  with  regard  to  Frommann 
and  Elsberg's  researches  {Quart.  Jour.  Mic.  Sci.,  March, 
1883)  and  1  share  fully  in  the  opinion  of  Prof  Russow 
(*'  Uebcr  die  Auskleidung  der  Intcrcellulircn,''  Sitzber.  d. 
Dorpat.  Xatur/or.,  .August,  1884)  that  if  such  were  the 
case  it  is  clear  that  we  could  have  no  such  thing  as  a  mass  of 
tissue  resisting  great  stress.  The  cells  cannot  be  connected 
together  by  protoplasm.  As  to  the  existence  of  the  inter- 
cellular chlorophyll  grains  of  which  Dr.  .Schaarschmidt 
speaks,  and  the  chlorophyll  grains  and  starch  grains 
observed  by  Prof.  Frommann,  I  also  share  Prof  Russow's 
view  Hoc.  cit.)  that  the  above  investigators  must  have  been 
deceived  by  some  abnormal  appearance,  for  what  could  be 
the  physiological  significance  of  such  a  phenomenon  ?  The 
full  details  of  my  researches  on  the  subject  will,  I  hope, 
shortly  appear  in  the  Quarterly  Journal  of  Microscopical 
Science.  '     VV'ai-ter  Gardiner 

Botanical  Laboratory,  Cambridge,  Februarj*  10 


THE  BANGOR  LA  BORA  TORIES 

TH  E  following  is  a  description  of  the  Laboratories  of 
University  College,  Bangor,  which  were  opened  by 
Sir  William  Thomson  on  the  2nd  ins'.  The  illustration 
show-;  the  ground  floor  arrangement ;  in  the  upper  floor 
are  a  magnetism-room  and  an  optical  gallery. 

The  new  physical  and  chemical  laboratories  occupy 
the  site  of  the  old  stables  and  coach-houses  of  the 
"  Penrhyn  Arms  Hotel,"  which  is  now  used  as  the  main 
building  of  the  College  ;  and,  to  lessen  expense,  a  plan 
has  been  adopted  by  which  the  old  walls  are,  as  far  as 
possible,  taken  advantage  of  for  outside  walls  and  par- 
titions. To  utilise  the  available  space  to  the  utmost  it 
was  decided  to  roof  in  the  whole  .irea,  which  measures 
about  1 20  feet  by  80  feet  This  area  is  bounded  on  the 
east  by  the  main  building  of  the  College  ;  on  the  south  by  a 
jirivate  road  which  runs  nearly  parallel  to  the  Shrewsbury 
and  Holyhead  turnpike  road,  and  gradually  ascends  until 
opiMJsite  the  laboratories,  the  ground  is  about  20  feet 
above  the  level  of  the  turnpike  ;  on  the  west  and  north  by 
the  private  grounds  of  the  College. 

At  the  extreme  east  end  of  the  south  front  of  the 
laboratory  buildings  is  a  wide  door  opening  into  a  vesti- 
bule, from  which  a  passage  leads  north,  and  terminates 
in  a  wider  space  or  hall.  From  this  hall  a  long  corridor 
runs  parallel  to  the  south  front,  dividing  the  floor  space 
into  two  nearly  equal  parts.  Of  these  the  southern  is  set 
apart  for  physics,  the  northern  for  chemistrj-. 

I  he  physical  and  chemical  lecture-theatres  (23,41)  are  of 
the  samesize,32  feet  square  and  19  feet  high, and  are  placed 
siilc  by  side  with  the  corridor  as  a  separating  space  be- 
tween them.  Tlie  internal  arrangements  are  nearly  the 
same  in  both  rooms.  The  students'  entrances  are  oppo-  . 
site  one  another  in  the  corridor.  The  benches,  eight  in 
number,  rise  from  the  front  to  the  back  of  the  room,  and 
front  toward  the  west.  The  lecture-tables  are  placed 
about  4  feet  from  the  front  bench,  and  between  each 
table  and  the  west  wall  there  is  a  clear  space  between 
7  and  8  feet  wide.  In  the  physical  lecture-theatre  the 
table  is  supported  on  four  pillars  of  masonry,  and  is  en- 
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tirely  independent  of  the  floor  of  the  room.  The 
tables  differ  soniewhat  in  their  arrangements,  one  being 
designed  specially  for  chemical,  the  other  for  physical, 
wort  Both  have  been  fitted  with  the  most  recent  im- 
provements, and  some  novel  appliances. 

At  the  south  end  of  the  physical  lecture-theatre,  oppo- 
site the  end  of  the  lecture-table,  is  a  large  window  filled 
with  plate  glass,  and  projecting  so  as  to  give  additional 
space  within  the  room  for  experimental  work.  A  stand 
for  a  heliostat  is  fixed  outside,  and  a  table  for  optical 
instruments  will  be  placed  in  front  of  the  window  inside. 

An  open  space,  extending  to  the  ridge,  and  about  12 
feet  square,  has  been  left  above  the  centre  of  the  physical 
lecture-table,  and  in  this  way  a  clear  height  of  about  30 
feet  has  been  obtained  for  long  pendulums,  vibrating 
cords,  &c.    A  gallery  surrounds  this  space  near  the  top 


to  allow  the  beams,  from  which  such  appliances  «t  ■■ 

pended,  to  be  easily  reached. 
I     By  means  of  blinds,  working  on  spring  rollers  cac  r 
I  by  cords  from  one  place  near  the  table,  the  »nnd)w 
I  each  lecture-theatre  can  be  completely  darkened  z 

instant. 

A  passage  leads  from  each  lecture-theatre  to  the .: 
'  beneath  the  benches,  which  has  been  utihsed  far  f»- 
'  and  gives  access  to  two  rooms  behind.    In  the  ft- 
department  these  are  diagram-room  .-uid  store-mr 
22) ;  in  the  chemical  department  store-room  i:^ 
museum  (43,  42),  respectively. 

In  each  department  the  space  intervening  betrw 
lecture-theatre  and  the  public  lab<)ratory  is  occupy  • 
the  professors  private  room  and  laboratorj,  lad  ar 
paration  and  apparatus  rooms.    <.>n  the  ph}-sicil  sc:. : 


mediately  to  the  west  of  the  Icciurc-lheatre,  are  the  private 
room  and  preparation  room  (24,  26),  which  communicate- 
directly  with  the  lecture-theatre.  Beyond  the  private  room 
is  the  apparatus  room  (25),  which  overlaps  the  prepara- 
tion room,  and  communicates  directly  with  it.  The  pre- 
paration room  is  L-shaped,  one  limb  of  the  L  runnmg 
back  alonj;  the  north  wall  of  the  apparatus  room.  This 
part  of  tl»c  roou)  is  oi>cn  to  the  roof,  to  allow  the  room  to 
be  lighted  by  a  window  at  the  west  end,  placed  abt»ve  the 
level  of  the  western  pirtof  the  building,  and  by  a  large 
bkylight,  and  is  fitted  along  one  side  with  ca»es  as  a  sup- 
plementary apparatus  room.  An  available  height  ofaljout 
25  feet  ii  obtained  in  front  of  these  cases,  and  is  designed 
for  elasticity  cx|)eriments.  A  gallcrj  over  the-window  allows 
the  r<Hif  above  this  part  of  the  room  to  be  reached  by 
meant  of  a  ladder.     The  limb  of  the  I-  iminediatelv 


behind  the  lecture  room  is  fitted  will"  *  •'*V 
and  provided  with  a  fireplace,  as  a  prcparal '"^ 
the  lecture  experiments. 

To  the  west  of  the  apparatus  room  is  ^ 
laboratory  (28),  about  20  feet  by  18  feet,  comn^; . 
with  the  preparation  room  and  private  roornon*^.  ^ 
and  with  the  public  laltoratmy  (2y)  on  •h'**"'^^),^ 
smith-west  corner  of  lliis  room  a  slate  b^l^"^  . . 
been  built  into  the  wall,  and  near  the  other ^L-- 
sl.i!c  tables  have  been  fixed  to  the  wall 
and  clcctronjetcrs.    A  single  work-table,  I'lt*"  ^  ^ 
occupies  the  centre  of  the  riM.m,  and  a  sm*""  " 
with  g.is  and  water  the  south-east  corner. 

The  general  phvsical  lalK»rator\-  (20;  isaUrj*" 
1000  feet  s<|uare  in  are. 1,  tunning  along  " 
the  spate  allotted  to  the   physical  depafni*"- 
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.tudf  nt's  entrance  is  from  the  corridor,  and  adjoir.ing'  this 
rntrance  is  a  l.iv.itory  and  cloak-room  (30;  tor  their  use.  ! 
The  laborator>  is  (itted  with  work-tables  for  about  tucnty  ' 
•ludents-  Along  the  west  wall  is  a  ]ong  work-table,  titled 
vitb  gas  and  water.  The  space  below  Siis  table  is  divided 
nto  cupboards  and  drawers  for  the  use  of  students.  On 
be  north  wall  a  draught  chamber,  and  combined  heating 
.tore  and  sand  bath,  of  no\  cI  desi^:n,  have  been  provided, 
jnd  at  different  positions  slate  slabs  for  galvanometers, 
iic,  have  been  fixed  to  the  walls  as  in  the  private  labora- 
ory.  The  roof  is  left  open  to  add  to  the  height  of  the 
00m,  and  for  convenience  for  experimental  arrangements. 
The  room  is  lighted  by  windows  in  two  sides,  and  by  a 
ow  of  large  skylights  on  each  side  of  the  ridge. 

Astiircase,  G.leadsfrom  the  apparatus numi  to  two  rooms 
>n  the  second  floor.  One  oi  these  has  been  constructed 
vithout  iron  to  ensure  a  uniform  magnetic  field.  No 
nagnett  or  a  large  mass  of  iron  will  be  stored  below,  and 
he  room  will  be  avmilabte  for  nbsdute  electric  measure- 
nents.  The  other  room  is  a  gallery  about  37  feet  long 
ind  10  feet  wide,  constructed  for  optical  and  photometric 
vork. 

A  second  stairway  leads  to  a  small  room  comnrunicating 
vitb  the  gallery  above  the  lecture  table,  and  with  a  tiat 
»pace  on  tbe  roof  which  has  been  constructed  as  a  station 
or  observations  of  atmospheric  deetridty.  The  collector 

>f  electricity  will  be  placed  outside  on  the  flat  roof, 
ind  connected  wiih  a  ilation  electronietcr  in  the  small 
oorn  below. 

A  stair,  If  ,at  tbe  south  end  of  the  general  physical  labora- 
:ory  leads  to  some  vataable  rooms  in  the  basement,  which 
lave  been  set  apart  for  practical  electricity,  workshop 
with  lathe  and  forge),  magnetic  room,  battery  room,  store 
ooni,  &C. 

Returning  to  the  cheimcal  side,  tiie  preparation  and 
ipparatus  rooms (39, 40) occupy  tlie  position corresponthni; 
;o  that  of  the  preparation  and  elasticity  rooms  on  the 
physical  side.  The  preparation  room  is  fitted  with  proper 
work-tables,  and  communicates  with  the  lecture-the.iirt: 
l>y  a  sliding  panel.  The  private  laboratory  (35)  corresponis 
to  the  appar.iius  room  of  the  physical  department.  It  is 
fitted  with  a  work  table  for  tour  jicrsons,  and  a  'ar^c 
draught  chamber  and  sand  bath,  and  communicates  \Mih 
A  special  iKilance  room  (34)  on  the  west  side.  The  general 
chemical  laboratory  (32)  corresponds  in  position  with  the 
physical  laboratory,  and  is  fitted  with  work-tables  for 
twenty-ibar  students.  These  tables  have  been  constructed 
according  to  a  special  design  cmbnicinp  all  the  most 
recent  improvements.  Around  the  north  end  of  the  labora- 
tory have  been,  placed  sand  baths,  drauglit  chamber,  larfje 
distilling,'  table,  sink  and  table  for  water  and  air  baths.  .A 
portion  of  tlie  south  end  of  the  laboratory  has  been 
partitioned  off  and  titt«i  Hp  M  «  combustion  and  blow 
pi  pe  room(  3 1 ) .  At  the  norUi  end  abalanceroom  (33)  hasbecn 
httcd  up,  and  in  iJiis  room,  as  well  a=!  in  the  private  bilancc 
room,  lltc  tloor  is  cunipletely  isolated  from  the  laboratories, 
and  the  tables  for  the  balances  are  supported  on  i^tron^- 
brackets  lirmly  fixed  to  the  stone  walls.  The  lighting  of 
the  laboratory  is  managed  in  the  same  way  as  that  of  the 
physical  laboratory,  the  skylights  along  the  east  side  of 
the  ridge  of  the  roof  being  made  to  open. 

.\  staircase,  J.  li  ids  frnm  the  ;;encra]  laboratory  t:i  tlie 
first  Hoor  of  the  chemical  depariiuciit,  whuh  is  occ  !»K:d 
with  rooms  specially  designed  and  fitted  for  photoyr  :  ;  , 

Ks  analysis,  and  spectroscopic  work  respectively.  •\ 
Ider  leads  to  a  flat  roof  for  experiments  w  hich  rcqmre 
to  be  made  in  the  open  air.  A  second  stair,  1,  leads  Iroin 
the  general  laborator)'  to  the  basement,  where  there  is  a 
ro  jgh  Operation  room,  joiners'  shop,  and  metaUmgical 

room. 

The  arrangement  of  the  rooms  and  the  construction 
of  the  lecture  Ubles»  work-tables,  and  other  fittings  have 
been  carried  out  by  Mr.  Richard  Davies,  architect, 
Bangor,  under  the  directicm  and  superintendence  of  Profs. 


A.  Cray  (Physics)  and  J.  J.  Dobbie  (Chemistry),  and  in 
accordance  with  sketch  plans  furnished  by  them. 

The  addresses  on  Scientific  Laboratories  which  Sir 
William  Thomson  delivered  on  tbe  opening  of  the  above ' 
laboratories  we  shall  give  in  our  next  numher. 


NOTES 

TllF  Ceological  Sotiiiy  h.is  this  year  awardctl  the  Vi'it'tavtoM 
Medal  to  Mr.  George  liusk  )j>r  his  re!>carches  on  dossil  I'olyzua. 
and  on  Pleistocene  mamtiMiia ;  the  Marchison  Medal  to  Prof. 
Fcrdin.mi!  Kocnicr,  the  eminent  |)alwont  >liigist  of  T?rc<;lati ;  the 
Lycli  Medal  to  Frof.  H.  G.  Seelcy,  for  lus  long-coniinued  work 
on  Fossil  Sauriaas;  sad  the  Bigsby  Medal  to  M.  Kenard,  of  the 
Dnisseh  Mu«euni,  on  account  of  his  (letrographical  researches. 

TUK  annual  meeting  of  the  Paris  .\cademy  of  Sdenoes 
was  held  on  Fehruar}*  23  before  a  very  Urge  audience.  M. 
Rolland,  the  President  for  1SS4,  was  as  usual  in  the  chair.  He 
delivered  the  customary  addrc-s,  .xlloding  to  the  members  of  the 
Academy  who  died  during  the  past  year,  and  gave  a  rHmml  of 
the  princip.il  scientific  f.ij['>  nf  i!il-  same  jicriod.  M.  Anigo 
(EnuBanuel},  the  eldest  son  of  Francois  Arago,  who  is  French 
Ambsaaador  to  Berne,  had  eome  to  Paris  in  order  to  be  pr^ 
«.cnt  .It  the  delivery  of  the  Ho^i  on  his  illustrious  father, 
who  died  thirty  ycar»  ago.  The  delay  must  be  .iliributed  to 
the  political  career  of  tbe  Peqietoal  Secretary  of  the  Academy  of 
Sdencea,  who^  having  been  a  member  of  the  Goveinment  of 
the  second  Fiench  Republic,  was  not  a  grata  ptritma  to  the 
then  authorities.  The  speech  wa.s  delivered  by  M.  Jamio,  who 
was  uu«  of  his  succesiors  in  the  seat  he  occupied  in  the  sectioo 
of  Physics.  M.  Bertmod  fiUs  fais  pUoe  as  WrpdSM  Stcretary. 
The  numder  of  pri/t:>  dtlivored  i-.  toD  jjrcat  t<i  l>c  re)>orte4l  at 
full  k-riglli.  Wc  must  conteat  uursclves  b^  mentioning  the 
l.inreaies  who  have  workol  at  queistiiiMia  of '^CO^ral  interest.  A 
p.in  I'fthe  jirixc  of  6o«x>  francs  for  iir<.>^ress  in  efficiency  of  OaVSl 
forces  has  Wen  itwardel  to  the  I  lydr  »>;r:ii>hio  Mission  to  Tonilia* 
-and  to  a  w.jrk  of  M.  on  artillLTy,    The  Moothyon  priic 

lias  been  awarded  to  M.  Kiggcobach,  a  i>wii^ngiDeer,  fm 
rditvv.iys  in  moontminous  districts.   The  ^^celet  pris^ 
[irri^^ress  in  malhcmaties,  to  M.   lloiiel,  for  the  wbol^  of  lii-'> 
works.    The  Lalaude  prize,  for  astionoe^  to  M.  Radan^ 
memoir  on  refiactions;  and  the  Sab  ptiKfor  the  aarae 
u>  M.  GiiricI,  for  a  (Hs<|Qiiltion  on  ancient  eclipse-  in  'ir.le 
ileterminc  the  value  of  tlie  Mxulai  atxelcration  ' >;  the  iivii.. 

ihe  moon,  'llie  TremOOt  priSB  hss  Ikcc  :  w  oded  t 
Taste  for  liis  works  un  meieoMloty.        Marsaolt  has 

.1  ^r.iiific.iti!>n  of  1500  frjncs  (br  his  studies  on 

miners.  This  gcntkman  is  director  of  the  Bessages 
The  cholera  prise  was  not  awanlad;  .-^mM.  Dniand' 

engineer  of  the  Manidpal  Scrvteeaf  BW  ^ho  i»  a 

porter  of  tlu-  -.ystern  called  "tout  ti  I'fgout"  t". .t 
itiiii^tics  for  ln>  researches  on  ditlu^iun  of  typhoi  i  fi  vm. 

Ma.  AusxANCEa  Acimix  Imk  ^signed  bis  |> 
Pdlow  of  Harvard  CoBege^  and 'Aip-^statea  that  h  ,.  r 

riim  wa=;  n.itnr.dly  accepted  by  the  CorporaliMii  wit!i 
reluOancL-.    The  /ittikim  oi  the  University  just  |)(ibh-.hv 
tains  the  fi  rinal  notes  taken  «l  the  meeting  of  Oc^%-r 
siLite  "dial  (he  wide  range  of  his  sympathies  and 
c^onfidencc  oud  affsction  wfakh  he  inspired,  aod  lb«, 
mation  whidlhc  poateSied  bottrVs  a  man  of  biisiri' am 
man  of  science,  inndc  his  fiervh:^  a.^  a  fellow  of  siwdir 
the  Univtrsity  ;  that  his  great  gifts  within  the  paSlPiirtei 
(o  ihc  scientific  Hcjiartments,  and  esp-  ■  dy  to  the  M' 
CompaTativ«  Zookior,  which  amount  to  moreti 
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The  death  is  announced,  at  Cannes,  of  Mr.  John  Francis 
Campl>cll  of  Islay,  at  the  age  of  sixty-four  years.  Mr.  Camp- 
bell did  work  in  various  departments  of  science.  Many  years 
ago  he  collected  the  folk-lore  of  the  Western  Highlands,  and 
publi'>hed  a  large  selection  of  his  collections.  Mr.  Campbell 
was  also  a  geologist,  and  in  his  "  Circular  Notes"  an  I  "  Frost 
.ind  F"irc  "  will  l>c  found  many  geological  notes  as  well  as  specu- 
lations. (Juitc  recently,  also,  he  published  a  curious  book  on 
*' Thermography,"  and  he  was  the  inventor,  our  readers  will 
remember,  of  the  sunshine-recorder  at  Kcw. 

Wk  regret  to  le.irn  of  the  death  of  Mr.  Thomas  C.  Archer, 
Curator  of  the  Museum  of  Science  and  .\rt,  Edinburgh. 

M.  PoYDESSAU,  ihc  French  engineer  who  assisted  Lieut. 
Honapartc  Wjrse  from  1876  to  1878  in  his  sur\eys  of  the  Isthmus 
of  Tanamn,  in  view  of  a  canal  to  connect  the  .\llantic  and  Pacific, 
died  at  Panama  on  January  7.  | 

DU  Nalur  announces  the  death  of  Dr.  Friedrich  Rittcr  von 
Stein,  Professor  of  Zoology  in  the  University  of  Prague,  who  is 
known  by  a  work  on  Infusoria  ;  and  of  General  Sonklar,  one  of  | 
the  first  and  oldest  of  Anstrian  Alpine  climbers,  whose  oro- 
graphic work  in  connection  with  the  .\ustrian  Alps  h.is  gained 
him  much  credit  in  his  native  countrj-.  He  was  Professor  of 
Geography  at  the  Military  School  of  Vienna  ;  his  latest  work  ' 
was  a  chart  of  the  rainfall  of  the  .\usiro-l  lui)garian  Monarchy,  j 

We  learn  also  of  the  death  of  M.  Louis  Godard,  the  aeronaut.  ' 
In  1863  he  and  his  brother  Jules  went  up  with  Nadar,  who  still  ' 
lives,  ill  the  monster  balloon  called  L<  GijtU.    A  breakage  in  ' 
the  meclianism  neccsMlaled  a  speedy  descent,  during  which  a 
gust  of  wind  turned  the  car  upside  d  jwn.    The  thirteen  pas- 
sengers ha<l  barely  time  to  cling  to  the  ropes,  and,  the  grappling 
irons  breaking,  the  car  dragged  half  a  mile  on  the  ground  before 
a  landing  could  lie  effected.  During  the  siege  of  Paris  Gotlartl  left 
by  balloon,  and  at  Tours  served  on  an  aeronautic  c  mtmission. 
He  took  no  part  in  recent  experiments  and  discussions  on 
navigable  balloons. 

On  the  afternoon  of  January  19,  we  learn  from  S:ie>u  f,  the 
first  balloon  ascent  ever  ma<le  in  the  United  Slates  solely  in  the 
interest  of  meteorology  took  place  at  Philadelphia.  Gen. 
Hazen,  chief  Signal  Officer,  U.S..\.,  recognising  the  importance 
and  viihie  of  a  more  complete  knowledge  of  the  upper  atmo- 
sphere, entered  into  a  contract  some  time  ago  with  the  well- 
known  aeronaut.  Mi.  S.  S..  King,  for  a  number  of  "  trips  to 
the  clouds,"  an  ascent  to  l)e  made  .-it  .iny  time  on  eight  hours' 
notice.  The  U.S.  Signal  .Service  hns  h.nd  this  .subject  un<ler 
consideration  for  several  years.  Prof.  Abbe  began  in  1871  to 
collect  meteorological  records  made  in  balloons.  In  1872  ihi- 
records  of  fifty  ascents  had  l>een  tabulated,  studied,  and  valu.nblc 
results  obtained.  In  1876  1000  small  balloons  were  sent  with 
the  Pifliiris  ex{)etlition,  to  Ik:  used  in  determining  the  height  of 
the  clouds  ;  but,  owing  to  an  unfo'iunate  accident,  they  could 
not  be  utilised.  Al  various  times  the  chief  .'Signal  Officer  has 
sent  observers  on  balloon  excursions  which  were  made  for  pur- 
poses other  than  scientific.  The  considerable  certainty  with 
which  the  movement  of  a  storm  can  nt>w  l>e  prcdictetl  renders 
it  possible  and  desirable  to  make  .systematic  use  of  the  l>allo->n 
in  the  study  of  unusual  atmospheric  conditions,  and  the  series  of 
ascents  just  Ixrgun  is  planned  with  that  end  in  view,  .\mong 
other  things  it  is  desired  to  determine  the  difference  in  the  tem- 
perature gradient  in  wcll-dcfine<l  "  high "  and  well-defineil 
"low  "  pressures.  For  this  purpose  it  is  necessary  to  foretell  the 
arrival  of  a  particular  atmospheric  condition  at  Phila<lclphia,  from 
which  place  the  ascents  will  be  made.  This  can  rc.idily  be  done 
»oas  to  give  the  aeronaut  eight  hours'  notice  for  the  preparation 
of  his  Italloon,  and  the  olrservers  who  .iccompany  him  sufhcient 
'^^ine  to  rc.-xch  Philadelphia  from  Washin,jion.  The  fir>t  ascent 
CKpccicd  to  be  rather  experimental  and  suggestive  in 


its  character.    It  was  the  intention  to  Mart  U  Jl*.  «  1 
19th,  and  a  telegram  to  that  effect  was  sent  to  Mr.  IL*.:  , 
responded  that  he  would  be  ready.    But,  owing  to  tbr  ••  1 
cold,  it  was  found  that  the  balloon  could  not  iie  hjaiic 
ing  without  danger  of  cracking  ;  and  waiting  for  ibt      •«  1 
it  up  caused  so  much  delay,  that  the  start  was  nc«  akic.  .1 
p.  in.     The  balloon  was  the  Ea^U  Eyru,  boKUng  i^em  1 
feet  when  tille*!,  and  having  a  lifting  power     ft  •  1 
pounds.    The  occupants  of  the  car  were  Mr.  Kiog  tt*. '  1 
Hammond,  a  skilful  obscrser  detailc*!  fn>m  the  cfa  1 
Chief  Signal  Officer  for  the  purpose.     Mr.  Hnun  1 
ried  with  him  a  complete  outfit  for  making  faarooKiis.' 
metric,   and   hygrometric  observations.     Ovia{  t:  -  • 
hour  of  starting,  the  observations  made  were  not  k> 
.as  could  be  desired,  although  seven  complete  sell  •«» 
before  darkness  rendered  farther  rcaiiing  iai{MBiUc 
and  quiet  landing  was  cfl'ected  at  about  7.30  p.m.  near.* 
of  Manah.iwken,  on  the  New  Jersey  coast.    Thegrtx.  .1 
leached  was  somewhat  over  one  mile.    This  irial-cr;  1 
gcsie<l  stjme  modifications  in  the  i«lins,  which  will  rti 
ascents  more  successful.     The  danger  incident  u  1  ' 
ascent  is  greatly  ovcr-cstimatol  by  many.    In  th<  >. 
an  |experiencc<l  and  skilful  aeronaut  the  risk  to  lit  ' 
is  hardly  greater  than  on   a  railway  tram  or  t 
Volunteers  for  this  service  are  by  no  mean*  witut; 
those  connecteil  with  the  signal  service  ;  ao'l  PhjI.  .V '  ' 
desirous  of  knowing  w  hat  is  going  on  '*  in»iile  •'f «  s  -  ' 
he  means  to  make  .in  ascent  himself  in  order  to6»l-» 
The  Faculty  of  IIar\ard  College,  by  a  m»j  )ntt  •"• 
two,  have  decided  that  Freshmen  may  be  admm»'  •  ' 
matriculating  in  Greek.    It  is  expected  that  the  CU.s>i>  • 
suffer  a  further  comparative  decline,  the  litcraturt  lo. ' 
the  United    Stales   licing  given  greater    proaiioa»  '  ' 
curriculum. 

At  a  meeting  of  Convocaiion  of  the  Looilon 
on  Tuesday,  Lord  Justice  Fry  moved,  *'  That.  »  tk*  - 
Convocaiion,  the  objects  of  the  Association  kx  ft**" 
Teaching  University  for  London  would,  if  carritd  oB"  ' 
this  University,  add  to  its  usefulness  and  irnp-vtMCt  ' 
Lordship  said  thai,  while  he  did  not  wi»h  to  cist  li-'  • 
slur  on  the  past  history  of  the  Univensiiy,  he  Butfic-  ' 
there  should  be  a  combination  of  teacliing  witb  eu«— ' 
In  his  opinion  the  success  of  the  scheme  wa>  laontii^i- 
would  be  far  l>etlcr  lhat  it  should  be  carried  out  k;  i  ' 
versity  than  by  another  examining  body.    The  ■rt'*  • 
been  carried,  the  Special  Committee  was  autiun** 
cflfect  to  the  resolutions  passed. 

Thi.  December  number  of  Prof.  Ca|x)rali'»  jVww 
which  completes  the  first  year  of  this  remarkibk  J*  • 
continues  to  advocate  his  peculiar  system  of  the  «a»w- 
uii.ibalcd  vigour  and  learning.    Ills  theory  of  pfll'*'** 
here  advanced  a  further  stage,  and  it  is  now  coOW^* 
that  psychis  is  co  elemal  with  matter,  but  that  it  is  t**"^ 
ing-i>oint  of  all  evolution.    In  the  present  ivsne  ibe<i^' ' 
are  :  "  M  nlcm  Italian  Thought,"  "The  l-jibJjofW  | 
Cosmic  Evolution,"  and  "The  Anglo-Saxon  hxO^'^  ^ 
lulion."    Notwiiluiianding  .some  curious  misconctpt**'  ^ 
mentioned  papei  will  l>c  read  wiih  interest  by  EH^** 
of  contem]>or.'.ry  thought.  ^ 

As  extensive  Fish  Culture  Establishment  'ui»<^  '  , 
slructional  Delaf'>rd  Park,  Ivcr,  TJuckinghamshnt,  O*!'^ 
with  the  National  1' ish  Culture  Association. 
close  to  ihe  River  Culnr,  which  is  famout  ^U^^| 
afl'ords  an  abun<i.int  supply  of  fresh  walcf  H^^^H 
require<l.    .\  numUr  of  |)ond«  arc  I-  •  •^^H 

approved  scientitic  principles,  in  w: 
Sa/fii^nt/te,  coarse  fishes,  &c,  will  \  >-  J 
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lie  community  at  large.  The  cultivalion  of  the  German  carp 
I  also  receive  considerable  attention,  this  fish  being  farNuperior 
he  English  species  both  as  regards  its  edible  qualities  and 
•acity  for  rapid  growth. 

V^iTH  a  view  to  effectually  prosecuting  in.irine  fish  culture  on 
n<l  scientific  principles,  the  Natioiul  I'ish  Culture  Associa- 
I  have  under  considcratiun  a  scheme  for  carrying  out  a  scries 
>bscr\'alion'<  on  the  temperature  of  the  sea  at  various  stages, 
order  to  olttain  a  more  thorough  and  concUc  knowledge  of 
,  their  habits,  food,  iS:c.  Thermometers  for  this  purpose  are 
roursc  of  manufacnure,  and  will  be  distributed  to  those  selected 
observers  under  certain  rules  and  regulations.  The  Duke  of 
inburgh  is  greatly  interested  in  the  subject,  .ami  h.is  promised 
co-operation  in  furthering  the  movement,  which  he  considers 
lost  important  one. 

Large  consignments  of  eggs  of  the  S.  Inoiensis  and  white  fish 
re  lately  been  received  at  the  South  Kensington  Aquarium 
m  the  Hon.  Prof.  Baird,  Commissioner  of  Fish  and  Fisheries 
the  United  Slates.  All  the  eggs  are  in  a  hc.ilthy  condition 
.1  on  the  point  of  incubation.  There  have  been  about  a  dozen 
.•mature  births  amongst  them,  but,  of  course,  the  young  frj-  so 
rn  will  not  live.  Prof.  Haird  has  intimated  his  intention  of 
warding  a  further  instalment  to  South  Kensington  shortly. 

f>R.  A.  WoEiKOKF  writes  with  reference  to  a  note  in  \ati;re 
January  29  (p.  298),  in  which  it  is  stated  that  the  Kus^si.in 
•vcmmcnt  are  preparing  an  ex|>e<Ution  to  Western  Siberia  to 
amine  the  sulphur  de]>4)sits  mentionc<l  by  MM.  Kalitin  and 
nishin.  These  deposits,  he  states,  are  not  in  Western  -Siberia, 
t  on  the  so-called  old  beds  east  of  the  Caspian,  in  a  region 
lich  it  is  usual  to  call  Cenlral  Asi.i.  It  is  not  exact  also  to 
■ntion  the  deposits  of  Tchirkat  (w/ Tchirkoto)  in  Daghcstan 
the  ottly  ones  till  now  known  in  Russia.  Sulphur  <lcposits 
;  known  in  some  pl.-ices  near  the  Volga,  and  are  <lue  to  the 
comjvisition  of  the  gypsum  so  often  met  with  in  the  Permian 
-mat  ion.  Two  of  these  have  been  worked,  one  in  the 
jhlcenth  centnr)*,  that  of  Sem.ija  Gota,  on  the  right  bank  of 
e  Volga,  somewhat  above  Samara,  and  another  quite  recently, 
at  of  Sukeewa,  about  20  vcrsts  above  the  town  of  Tetjuchi, 
•vcrnment  of  Ka-^an. 

BtFukK  a  recent  meeting  at  Annisquam,  on  the  coast  of 
assachusctts,  Mr.  J.  S.  Kingslcy  described  the  foundation  and 
iirk  of  the  Annisquam  Marine  LalK)rair)ry.  Prof.  Hyatt,  of 
oston,  had  )>ccn  in  the  liabit  of  inviting  Mime  of  liis  students  to 
com|Kiny  him  to  tiiis  pl.ice  during  the  summer  to  stu<ly  the 
anne  forms  so  abundant  there.  From  the  number  of  applica- 
)ns  it  ap]K-ared  that  there  w.is  a  demand  for  a  marine  laboratory 
I  ihe  coast  near  Boston  which  should  be  pr.-ictic:dly  free  to  all. 
he  Woman's  Educational  Society  of  Ito-.ion  became  interested 
the  project,  and  adv.inceil  the  money  necessary  to  fit  it  up. 
is  un<ler  the  ch.orge  of  the  Boston  Society  of  Natural  History, 
id  W.-IS  first  o|>cne<l  for  students  in  June,  1881.  The  object  of 
c  lalniratory,  which  apinrars  to  be  open  only  during  the  summer 
tcalions  at  the  colleges,  is  to  furnish  students  with  an  oppor- 
inity  of  studying  marine  animals  and  plants  in  the  liest  possible 
onner.  Some  of  those  who  enter  are  competent  to  conduct 
■iginal  investigations,  and  they  are  left  to  follow  out  any  line 
icy  may  choose.  The  m.ijorily,  however,  attend  to  get  a 
lundation  and  to  fit  themselves  for  teaching.  Mr.  Kingslcy 
licribcs  the  aim  of  the  laboratory  to  be  to  teach  the  btr\icture 
id  development  of  animals,  ami  the  methods  of  study  best 
lapted  to  produce  teachers  and  investig.iturs.  F.ich  student, 
alet»  previoiuijr  qualified,  dissects  a  series  of  types  of  the  larger 
ndl  U  (M  .1  .  starfi^h,  danu,  lobsters,  squid,  \c. 

^V'dlft'CMbM  ■  •  tnrt!)i>d-.  nf  invevtiiMf in;^  the  em- 

^Bd^  'if  n.  ^  range 

• .  n  nine  JtU  JiHMIHBe.     liic  iuluiuiui^  i>  uiuler  the 


imme<liate  charge  of  Mr.  15.  11.  Van  Vleck.  A  windmill  lias 
lately  l>een  ailde<l  to  ]>ump  -.lU  water  into  the  building,  thus 
supplying  a  tank  on  each  of  the  tables,  besiilcs  three  large 
aquaria  in  the  centre  of  the  ro  nn.  The  object  was  to  keep  the 
specimens  studie<l  alive  in  confinement— a  t.isk  of  no  small 
difficulty. 

.•\Ta  meeting  held  at  Edinburgh  on  Monday  it  was  resolved 
to  hold  an  international  exhibition  in  that  city  in  the  summer  of 
l{y86  of  industry,  science,  and  art.  .\  committee  w.is  appointed 
to  carry  out  the  details. 

Thk  I'rince  of  W\ales,  as  President  of  the  Intemation.-U  In- 
ventions Exhibition,  has  delegated  to  a  Commission  selected 
from  .among  the  meml>ers  of  the  Kxecutivc  Council  the  duty  of 
making  arrangements  for  the  effective  carrj-ing  out  of  the  work 
of  the  International  Juries.  This  Commission  consists  of  Sir 
Frederick  Abel  (Chairman),  Sir  P.  Cunliffe-Owen,  Sir  George 
(Irove,  Sir  E.  J.  Reed,  M.P..  Mr.  John  Robinson,  -Mr.  R.  E. 
WeJ>ster,  Q.C.,  with  Mr.  Trueman  Wood  (Secretary  of  the 
Society  of  .\rts),  Secretary  of  the  Commission.  His  Royal 
Highness  Kis  expressed  his  wish  that,  as  vras  the  case  in  the 
International  Health  Exhibition  Ia.st  year,  the  exhibitors  should 
themselves  aid  in  the  selection  of  jurors  Ijy  submitting  then.imes 
of  those  gentlemen  whom  they  may  consider  most  eligible. 
Exhibitors  will,  therefore,  be  asked  to  sen<l  in  on  a  form,  to  be 
provided  for  the  pnrimse,  names  of  gentlemen  who  might  be 
invital  to  .serve  as  jurors.  The  actual  selection  of  jurors  will 
resit  with  the  Jur)'  Commission,  who  will  endeavour  to  give 
full  weight  to  the  opinions  expressed  by  exhibitors,  but  will  not 
be  restricted  to  the  list  of  names  suggeste<l. 

The  Tenth  Rejiort  of  tlie  Boulder  Committee  of  the 
Royal  Society  of  Edinburgh  has  come  to  hand.  It  is  the 
final  reiK)rt  of  the  Committee  appointed  in  1871  to  collect 
information  regarding  erratic  blocks  or  Injulders  in  Scotland, 
and  the  Committee  do  not  exi^ect  that,  by  continuing  inquiries 
on  the  lines  available  to  them,  much  additional  information  of 
imi>orlance  wouM  be  oStaine!.  At  all  events  they  reganl  it  as 
desirable  now  to  arrange  their  inform.ition  obtainc<l  <luring  the 
past  fourteen  years  in  such  a  way  as  to  make  it  more  readily 
accessible,  .\txordingly  they  append  an  abstract  of  the  informa- 
tion in  the  previous  nine  re]«>rts,  so  th.it  the  present  volume 
may  be  regardeil  xs  a  complete  record  of  the  work  of  the  Com- 
mittee. There  is  also  ad"le<l  a  '*  summary  of  facts,  and  of  in- 
ferences apparently  dciluciblc  from  these  facts,  bearing  on  the 
questi<m  by  what  agency  b  aiders  were  transjHjrted  to  their 
present  sites."  The  suggcstL-d  agency  is  lliat  "of  an  oceanic 
current  from  .some  north  westerly  quarter,  bringing  m.asses  of 
floating  ice,  with  boulders  u]H)n  them,  which  boulders  were 
deixMited  on  our  hills  (then  submarine)  when  the  ice  stranded 
on  these  hills."  With  regard  to  the  question  from  what  country 
the<.e  boulders  could  have  con»e,  and  what  could  have  produced 
the  current,  the  Committee  think  that  though  answers  might  be 
suggested,  they  would  be  going  licyond  the  objects  of  their 
appointment  in  doing  so.  Their  proper  prosince,  they  say,  has 
been  "  simply  to  collect  facts  ficaring  on  bjulders  in  Scotland, 
embracing  their  distribution,  their  positions,  and  the  agencies 
j^robably  concerned  in  their  transport.  To  explain  the  source 
or  origin  of  their  agencies,  or,  in  other  wonls,  to  unravel  the 
conditions  of  the  earth's  previous  history,  so  xs  to  account  for 
these  agencies,  is  a  problem  the  solution  of  which  must  be  left 
to  others." 

.\.  11  LL  Report  on  the  East  Anglian  earthquake  of  .\pril  22 
last,  which  w.is  prol>ably  the  most  destructive  event  of  its  kind 
in  England  within  the  historic  period,  will  he  read  at  the  monthly 
mcctitjg  of  the  Essex  Field  Club  on  Saturtlay  next.  The  Report 
has  been  very  carefully  prepared  for  the  Council  by  Mr.  R. 
Mcldola,  with  the  assistance  of  many  members  of  the  Club  and 
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uthcn.  A  tv.ieaxio  of  f/b'Xo^^:.*  kj>ow»ng  tike  anKtanl 
damace  will  be  exhibited.  The  mrniitnrr  o(  thoae  imcieaed 
ia      %M*/)teted  is  ia^iie'l. 

Tat  U«i  eaxthqaike*  in  Sotcbera  Spi^n  Febnury  15)  were 
>nodcat  with  ihgfat  tvlxemaean  iD<-'.ivai  in  Algien  and  in 
Ssvof.  The  rtliej  of  Iktc  sikI  ChiJiibcrj  {^rindpidly  fdt  dtem. 

A*  excepU'jcalijr  Mnrcre  sbock  of  eaRhqaake  was  iclt  at 
Gcraidt'H)  tn  V\'e>teni  Atutraiu  oo  Jannarj  5.  It  was  prec«<icd 
bf  a  tablerraacan  nmibUng  Ixuiog  tea  tcoxids.  Houses  were 
riolentJjr  khaJkeo,  aod  the  wall>  rocked,  caujing  mach  coD^tema- 
luaa.  The  »ea  »ulnidc4  three  Ceet  tn  a  quarter  of  an  boor, 
retaming  gra'liuUjr  to  its  ofiinarj  IcveL  l~be  «caiher  at  the 
time  wa>  dear  m  i  the  lempcratore  C/l'i. 

Mfck^u.  V^.HKEKKHt.i.'t  AXD  Cu.  hare  pablished  a  third 
edrti'yn  of  Dr.  Co{^pii»gcr*  "  Cniue  of  the  AUrt" 

We  hare  reccired  Crooi  t)ie  kojral  Maseaa  of  Anthropology 
of  Lejden  No.  1  of  lu  **  Anthrojxjjfjgical  Notices,"  by  Drs. 
Serruner  and  Jenkate.  It  deals  with  the  Kroomen  of  Liberia, 
arranges  the  obfcrratioos  in  them  after  the  Broca-Topinard 
method.  Only  t«o  ixfiiriduait  of  ibe  tnbe,  who  had  arrived  a» 
kaiVjrs  oo  board  a  resscJ  at  Koi  tenia  m.  were  examined.  They 
came  from  the  region  uiuated  tjetwccn  Monrovia  and  the  River 
.^ewerv  A  plate  cootamins  an  outline  of  the  feet  of  each,  and 
of  the  haad  of  ooe,  is  alv<  a>Jded. 

Tm*  writer  of  the  letter  on  "  Haman  Hibernation  "  inNATtTKE 
'A  February  5  'p.  316;  wa,  C"l.  C.  K.  Bushe. 

Tmk  a-l'Ltion*  to  th;  Zo/i  >.;!-.al  .S-jcicty's  (iar-icni  during  the 
p»»'.  week  inil  jde  a  .ScrvaJ  {htlii  urt  at  i  ),  a  Civet  Cat  (  Vhtrra 
'tiffta  ?  )  from  West  .Xfraa,  proentcvl  hy  .Mr.  T.  J.  .\114rid^c, 
V .'/..S.  ;  aCoiijiiion  Ba  Ig'-r  {MiUj  luiui  i  ),  British,  prc»cntc<l  l<y 
Mr.  Cuth^jert  Johnson  ;  two  Common  Foxes  (C«mu  :»i^r  4  j  ), 
br.'ith,  presrn'ed  \iy  I-t!)-  Itravsey,  F.Z. S.  ;  two  Pilcatcd  Jays 
iC/0mc€craj  fi/ea/uj)  (nim  UacD(r%  Ayrcs,  presented  by  .Mr. 
The*.  Wxlsh  ;  a  KoseJic  C<»<.kato>j  {Cittatma  roititapiUa)  from 
Aunmlia,  dej/'rtited  ;  two  Malayan  S<)uirreU  (Sciurus  ni^ro- 
ttllAlui)  (totn  Malacca,  a  Four -homed  Antelope  {Ttlrjcavi 
'fmadrttorntt  ?  )  from  India,  a  Golden-winged  Woo-Jjiecker 
^Cotafitt  amratut)  frou.  North  America,  a  Pine  Grmbcak  {Pini' 
tola  tnu(Uator),  Kuro{M-an,  a  Itrarilian  Teal  {.Quer^utJmla  hrastl' 
i/niii  9  )  from  Bnuil,  purthatcd  ;  four  Long-fronted  Gerbilles 
{fjfrbUlm  hngifioHt),  l/nrii  111  ihc  <<ar<lcnn. 


OUK  AS7h'Oi\OMICAL  CO/MMX 

Thk  iKiUSLE-STAk  I'lA/zi  .\IV.  213.— I'taMi  first  remarked 
from  his  own  olnenraiions  iK-iwcen  1800  and  1S09,  the  large 
printer  motion  of  this  o.^r,  wludi  wa\  .Ictcriuineil  l.y  Argclandcr 
m  vol.  vii.  of  the  Bonn  '  »lr>.-/vjti>jn%  t  >  Lc  2"  015  .innuallv,  in 
the  direction  151-2.  1 1.  r  Bcgk-ilir  8  4111. .'"  he  adds,  "thcih 
die  Bewcgung  dcs  na;![.|Hicrn  ;  beidc  bilden  al>o  cin  .System, 
lias*  cine  ricmlieh  rastln-  Aendcnmg  ilcr  hivtan/  und  dcs  I'osi' 
tii>n»winkcU  /eigt.  .  .  ."  Ihc  fililuwing  measures 
show  the  nature  of  the  change  in  llic  relative  |)ositi( 
comp<jnenls : — 

Ifcpichcl  and  Souili  I'^sj'j 
Bumliam    1881*4 

The  most  reliable  measures  may  lie  dosdy  represent 
formulae — 

D  .  sin  P  a  -  1 2" -503  -  IKMHBMf^^Sco'o) 
D  .  cos  P  =  +  2"  61 3  •  l^^^^^^"ms*r 

But  there  is  one  pouit  of  inic 
which  attention  seem^  lianlly  I 
strange  <livcordances  in  tlic  trslii| 
com|KjocnU.    To  illusiLitc  this  V 
"  ^cb  larger  number  of  csiin.atos^ 


270  2 


<0i 


Henchel  

-  54 

t«     •••  ••• 

1837-46 

Jacob   

1S5614 

« 

Ar^geUader  ... 

1862-89 

-  4^ 

0.  SUXM 

1877  37 

Flammaiioo  ... 

187751 

51 

0.  Stooe 

•  879-47 

BarahajB 

18S0-32 

«e 

0.  Stooe 

1880-35 

S« 

Bonlum 

188116 

61 

Gould  has  6-3  and  7^.    The  tt«r  b  a«  a  fa^imc: 
autria^  oar  has  Heis  got  iL    Arfefaadcr  aaic  t 
3|  magnitada  ia  1863-63.  FkouBuioa  a  1)7700-:  > 
star  owy  ooe  magnitude  below  the  other.  Thc-Mrr*: 
Boraham  and  O.  Stone  at  nearly  the  saae  cm  t  i 
have  been  due  to  atmospheric  cooditioa*  a:  Ci 
star  appears  to  be  worth  witching  {or 
Argelaioder  in  1862  with  Bomham  in  iSSi  or  wd 

Wolf's  Comet.— The  following  cphcmn  fcr  - 
u  founded  upon  ooe  for  Berlin  mida^ht.  aiak^  ' 
Krueger's  last  orbit,  by  Dr.  Lamp,  of  Kid  .— 


March  2 
3 
4 


h. 

3 


R..\. 


DecL 


7  «3  •  -o  97 

9  31  ...  -o  2-6 

II  49  ...  +0   4  4  - 

14    7  ••     o  11-3 

16  24  ...  o  18-2  .. 
18  42  o  25-0 

20  59  ...    o  31-8 

23  16  ...     o  38-5 

2$  33  o  45  3 

27  50  ...     o  52-0 

JO  6  ...    o  58-6   .  . 

33  22  ...     I  5*1 

34  38  ...  -n  11-6  ... 

.Mr.  J.  I.  Hummer  observed  the  comet  far 

1$,  notwithstanding  the  presenoe  of  •  3i  A 


I 
i 

9 
10 
II 
12 

«3 
14 


0  JS*; 
O  JIK 

oBc: 


AS  TKO\OMJCAL  PHENOMESA  ftt^ 

WEEK,  i8«5,  MARCH  i-7 
(For  the  reckoning  of  lin»e  the  dril  itf, 
Greenwich  mean  midnight,  counting  the  hiMBM*^'' 

employed. ) 

At  Gretmntk  »m  JArd  I 
San  rises,  6fa.  47m.  ;  souths,  I2h.  l2aL  27^;M^<^' 
decl.  on  meridian,  7°  24'  S.  :  Sidctol  Tm  • ' 

4h.  iSm. 

.Moon  (Full  at  4h.)  rises,  I7h.  12m.*;  mmK* 
6h.  38m.  ;  decl.  on  meridian,  6*  15*  S. 

South* 
h.  m. 
II  36 


rUnct 


Rise* 

h  m. 

Mercury  ...  6  42 
Venus  ...  6  23 
Mars  ...  6  45 
Jupiter  ...  16  19 
Saturn    ...  |0  23 

*  Iniliutcs  ttvkl  the  riiiog  u  thai  of  the 
the  folloving  noouoal  day. 

(kcuUalitn  «fSli 


II  12 
II  59 
23  29 
18  27 


16  31  ' 
16  t 

63^-  "I 

2  3»'  -  *• 
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1 1  urn,  March  I.— Ouier  major  utif  of  outer  rim;  ^  42''*3  ; 
r  uiinor  axis  of  «vter  ring  —  19*'S ;  tmthem  lurMioe  visible, 
cb  h. 

.**     10    ...    Veans  at  greatest  distance  from  the  Sun. 
...    14    ...   Meicairiiiconjaiiaioa  witli  Mid  1*3' south 
of  Mm. 


GEOGKA  rinCA  I.  XO  TES 

Is  stated  that  the  King  of  thr  liL  li;i.;n^  i  >tif(.Ti:n(;  with 
»lnrtinie,  jn  e^M'-ut  of  the  !•  rcn.jh  <  i^taj'lKcnl  S'  lLirty, 
he  subject  of  the  formation  of  an  IntemaiioDal  Ucugraphical 

IE  last  issue  of  the  Itvatia  of  the  Eastern  Siberian  branch 
e  Russian  Geographical  Society  contains  an  interesting 
r  by  M.  Douhrof  '  !n  hi^  ji  inrncy  to  Muii^;<)'.i:i.  The  .-lutli' ir, 
xiy»Anie<l  by  only  one  uutii.  ha»  <?ii,|il> 'rcl  i1k-  ujjpcr  lours.-  <>f 
-clenga  and  reached  the  hithertM  tinvivit.-ii  snuico  of  this 
trtbutar)-  of  I.akc  Baikal.  Unhn]i|ii!y.  "H  hii  return  journey 
a*  ptf\ .jllU-il  linm  f.jll.nMiij.T  thi.-  CNi.lMr.ilion  of  its  mid'ilr 

o,  the  whole  jaumcy  having  been  undertaken  at  so  small 
.pca*>c  that  the  author  had  ^liarply  to  calculate  every  rouble 
as  ahte  10  expcnil.    The  want  of  barometrical  obt^atioos 
ic  high  tablelands  of  ihc  Upper  Scten^a  i<i  especially  re- 
ble,  and  it  is  nut  wholly  compen<sated  by  a  inere  lopo. 
licil  description.    A  table  of  the  times  ol  ;he  free, uf 
"  '  Siberian  rivers  and  of  the  breakiqg  of  the  ice  is  givea 
.  be  »nnic  fascicule,  w  «lto  teverat  notes  oa  the  Lena 
ototoctcal  station  aheadjr  old— and  on  the  Yakutsk 
.  Bce. 

.  IK^trade  in  children  within  the  province  of  Yakutsk  b  the 
'Ct  of  an  interesting  m>te  in   the  wmc  journal.  The 
:>k  Geographical  .Sucirty  h.-id  rct.-ivcd  a  note  fnnn  one  of 
emben,  urno  thus  depicted  the  lot  uf  girls  within  the  pto- 
\  :  I  In  the  last  oeatury  the  poorest  Yakute  who  had  no  meaits 
tpponia^  t  lame  mmily,  took  his  oew^bom  chUd  in  a 
'  ing  of  birch-haSt  and  huoK  it  on  a  tree  in  the  forest  to  die 
hunger.    Bat  tlie  richer  Russian  mcrchantii  began  to  buy 
ren  from  their  poorer  Vnkutc  clients,  and  so  several  Russiaas 
ha-Lfi  «  h'llc  families  of  servants.    This  custom  indiKO'l  the 
He  1 1  iiv,r,»imitics  to  lake  care  of  the  pcKjrest  children,  and 
comntnriuv  x'.  w  Iwund  I*.  Kei  them,  under  the  name  of 
if,':ni  vhillrcii,  who  spent  ihtrc  days  in  the  houses  of  the 
r    iiiLiiil'tts   ijf  the  Coni:ll\ltl:ty,    t«')  ■l  iys  in  those  of  ihc 
cralely  wealthy,  .tnd  one  .l  iy  wuli  the  pniirest.    But  ut' late 
.■iislom  ha.''  .lll^en   of  beMin,;  chil'Urn,  .in  i  e-,[ .ecMlly  girls, 
)lekminsk  merchants,  who  sell  (hctn  further  to  the  Yakutes 
^  Tunpuses  of  the  Olckmiask  distiici.     The  parents  sell 
f  ^  for  thmy  to  iorty  t  /iiMe. 
P^J;iHotd  for  sixty  r  uMo- 

-im  this  tm  h  i-^  rn.i.le  tin<l  _ 
rii^up."    I  ii^-  l>kut-.lc  SociL'ty  ii.^vi-i^  taken  iDteiest  in  this 
iOB,  it  has  received'  infonmttioii  from  Yakutsk 
and  fttMO  n  well -known  student  of  Yakute  life, 
It  appears  from  these  cootmunicntion^  that 
swJIy  esdsta.  the  c^fef  hnpnhie  ta  if  hdn;^^  j;i>  cn.  Ics* 

be  w  ork  a  pitrch^s^d  j;ir1  unt^hl  du  ili.in  by  the  [hjssihiiity  I  if 
3vinB  for  hw  the  >f.i/)'«j,  lli.il  is,  tin.-  iinincy  |>:ii  l  hy  incn 
pdruAKfiga  wife,     VVr.iman  talionr  is  ^\  -'i)  Io\v  .1  ]^it<;e  ili.-xt 

nil^f  h»w4t  a  wotnan  in  lu^  hou-n-UoM  nmi  pay  Ikt  half  n 
■-!  L  I'       ■  lOr  ■!  !ihirt,"  per  year,    \'-\\\  ihv  iaiy>;t  riMt  lies 

J\i\(>i\  \iv  ■  r^T**  rich  Yakute  h.is  itcently  sold  his 
httr  If  l  u(i',Mi  :  ■:  ^000  reinJiier,  and  the  ^amo  price 
teoenlly  ^ivc;i  ^.y  .i  Il  .I:  Yakute  for  the  ihnghtcr  of 

'i(TV*kuie.    M«  I.Urn  l.  rii  |  .  •  1  dto  sereral  imiantx-.s  of 
i-li  kalym         f«-f  L;i;l  ,  ll^  "*igini^  being  alvout  500 
u  kuK^i.in  ])Tic^t  "'l  i  a  girf  whom  he  hail 
Its  ftnit  irn  hkiMv,  tawa  CDOsideted  as  a 
irtlier,  ihe  Aaiyin  iBi^duef  causc  of 
girU,   liigcihersHfciihe  gnuiual 
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exceeding  about  4000  feet  in  highest  elevation,  and  no  charu- 
tcrislic  volcanic  cones.  The  central  range  was  crossed  bya  pasi 
2300  feet  above  the  sea-level.  The  forests  were  of  no  great 
extent,  hut  veiy  eRtensive  tracts  of  cultivated  ground,  evidently 
yiddiog  a  large  suiplus  ptoductioo  of  iteci  barley,  aad  beans, 
were  DOtioeuilethtoiighoat.  TkmwHtaBnrkedahaenoeof  any 
manufacturing  iodltttiy,  or  of  iodtaltioaf  that  anything  beyond 
food-products  receives  attentron.  The  trsflic  on  the  roads  was 
Iimice<l  to  that  l>etween  neighbouring  districts  only,  .and  ihi.s 
was  very  little.  The  I)ea5t$  of  burthen  employe  1  were  r.\rely 
hordes,  freipiently  bullocks,  and  chietiy  tiieii.  1  here  is  a  toiaJ 
alotucc  of  any  signs  of  wealth,  and  the  resources  of  the  country 
appear  to  lie  soh  iy  m  .rgricultute.  Theic  is  no  maagf,  and  no 
prospects  of  any  foreign  trade. 

Tkk  last  mraiber  of  tf  MnmmftU  GA<graphitjHt  has  some 
interesting  information  about  the  celebrated  first  letter  from 
Columbus.  All  interested  in  the  early  history  of  America  know 
nf  the  dilYcre;!!  Lilitioii>  of  this  letter,  which  was  first  publishe<i 
in  149J.  lJiblt'>>;i.ir/hcrs  nieotim  seven  of  lhem:(i)  one  in 
K Dint- by  Stephen  I'lannvk  ;  121  one  c-ilh-d  the  Libri  Lennox; 
^3)  one  in  Rome  by  £ui;hariLis  Arj;L-iiieu-> ;  (4!  a  second  by 
i'lannck  at  Rome;  (5)  a  Pans  copy  ;  16)  a  ^ei  on  I  I'.iris  copy  ; 
(7)  one  discovered  in  Turin  by  Hariiisc.  i'o  these  an  eighth  has 
just  been  added  by  Ruelens,  who  discovered  the  only  copy  of  it 
known  to  exist  in  the  Royal  Library  at  Brussels.  It  is  a  small 
pampilletof  lour  leaves  in  quarto,  of  thirty-eight  hnes,  without 
figures  or  signature,  in  semi-Gothic  characters.  It  appears  to 
have  l>e«n  purchased  between  1 81 5  and  1830  by  the  Roys] 
Library.  lu  title  is :  "  Epistola  Christophori  Colom :  cui  etas 
nostra  multun  debet."  The  title  then  goes  on  as  follows :  "De 
Insulis  Indie  suf  n  Gaacem  pivet  [for  raper]  inveotis.  Ad  mas 
perquirendas  octavo  ante  mease  atnpiciit  et  «re  inoicttmitii 
Ferdinandi  HLspanioruin  Regis  missus  fuerat :  ad  cnai;nificum 
Dominum  Raphaelem  Sauxis  :  ejusdem  serenissimi  R<?^;]>  1  csau- 
rarium  mis.<ta  :  iju.un  noli. Ill  .11,  litler.ile.^  vir  .Miamler  de  C'osco  ab 
Hispano  idioin:ue  in  tatinum  Lf.>nvcrtU  :  tertio  M.iu  .Ml'('CC 
XC.  111.  Pontificati!-  .Mijxandri  ^sixti  .Vnni  jiiiino.'"  .-Mthoiigh 
the  little  pami'lilel  hn--,  not  hear  the  name  of  .i  |...i*)li!jher, 
M.Ruelens,  hy  LomiMrinj^  t!ie  work  ,  ol  the  ^rc.lt  Flenii-!i  printers, 
has  di<;coveitJ  that  .Marten^  was  the  [K-rson.  Tlii-.  individual 
ih-.tin{;ui.slie-|  hln)-.<jif  among  all  liis  fellow^  alwiit  the  end  of  the 
fifteenth  century,  at  Antwerp,  by  his  intclligeni  and  progressive 
ch.iracter.  He  was  a  great  pubusher  of  his  day  ;  he  issued  more 
than  fifty  writings  ol  Erasmus,  More's  "Utopia,"  works  of 
.Savonarola,  and  many  others.  Facsimiles  of  the  letter  have 
been  printed  by  M.  Ruelcns,  and  fifty  of  them,  numbered  and 
page<l,  arc  oflned  Ibr  sale.  The  discovery  of  this  relic  of  geo* 
graphical  discovery,  as  well  as  of  eariy  Flemish  printing,  is  an 
event  of  great  interest. 

Thb  Ecko  du  ya^.in  rti'  >:t-  '.Iil-  arrival  in  Japan,  at  the 
beginning  of  the  year,  of  M.  Joseph  Martin,  a  French  traveller, 
who  has  just  been  exploring  the  parts  of  .Siberia  hitherto  very 
little  known.  His  principal  pumey  was  from  the  Lena  to  the 
Amoor,  across  the  Stanowai  chain  of  mountains.  During  his 
expkHiitiaQs  he  was  able  to  make  geographical  and  geological 
couectioos,  which  are  inteodcd  for  the  Pans  museuns.  In  oim- 
>e'|ueoce  of  haidsbipa  endured  on  the  Joumiey,  two  of  hb  nativo 
followers  died  and  one  lost  his  reawn. 

In  a  papt.-r  rea  t  Lef-tv  Vm:  .Stuistical  Society  on  the  I^dl  inst. 
.Sir  Kieii  ir<l  'I'einpie  cnduavoored  (o  check  the  vaiioos  oAeial 
i  cdiiaa  uf  the  ^wpuktKiii  of  China  L>y  amilyinz  the  results  ob- 
l  uned  from  the  population  statistics  <rf  British  India.  The 
virions  statements  made  tqr  the  Chinese  Government  as  to  the 
tuimbers  of  people  under  its  rule  sboAr  violent  fluctuations,  those 
i>f  the  hwt  centnry  and  s  half  vfl^rying  between  436  and  363 

milhoiiH.      I  )ifie  r<;Iiiin-i,  a^   I'lof.  I  'ou.;las  i>oiii'.e' 1  I'Ut,  varied 
With  the  ))ar]i<jM->  for  «Meh  die  t  iuimcrallolis  ^veie  made.  China 
proper  and  IiKiia,  said  ^ir  kiclmul  I  cniple,  are  ahout  t!ie  same 
area — a  million  and  a  li^lf  of  square  miles.    Hoth  countries  are 
under  similar  conditions,  physical,   technical,  clnnatic,  gco- 
!^?»fsal.    In  l)olh  there  ii  .1  slrontj  tendency  to  njultij)licaiiMn 
rmcc.     In  both  the  [Kipidation  loved  to  congregate  in 
i  i  '  lyU)^  dittncts.  to  settle  down  and  multiply  there  till  the  land 
coqld scarcely  sustain  the  growing  xnultitudes,  and  to  leave  the 
less  #iif?s*3ri»d  districts  with  fl  scanty  though  hardy  population. 
The  .ivcrai^e  population  of  the  whole  of  India  is  184  to  the 
fliui  if  this  Average  be  .-vppUed  to  China  (exclusive 
^'   '  teau)  it  gives  a  population  of  382,191,600 
one  bf  ooa^  the  —-»--— 
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provinces  of  China  proper  with  the  di«tricu  in  India  corr^^- 
•pomiing  UMrly  ia  physical  char.ictcri.Httcs  aad  cultivable  area. 
■ml,  samoiariiuig  UieM  computations,  he  found  that,  over  a 
total  una  of  1,500,650  soaiue  miles,  the  poptthtion.  Mcording 
to  this  cstioiate  Aom  the  Indiao  averagcK,  would  he  482,161,923, 
or,  say,  183  |)ersoiK  to  the  square  mile,  while  the  latest  ot^ficial 
returns  ol>taine<l  from  ChiiM  show  349,885,386,  f>r  227  inha- 
b'.tiiiit-,  to  tin-  |i.ir«  mile.  The  general  conclusion,  he  said, 
uii:;ht  iiv  tli.u  the  iatest  Chinese  returns,  though  probably  in 
exti  --  of  t'lu  reality,  difl  not  seem  to  V>e  extravagant  or  in- 
credible on  the  whole  if  teued  by  the  known  averages  of  the 
Indiu 


THE  FORMS  OF  LEA  VES ' 

SIRJOUX  LUHlJOClv«aid  that,  gr^ritly  a*  we  all  appre- 
ciated the  extjuisite  lovriilies'i  of  t!  iwers,  we  most  aH- 
mit  that  the  beauty  of  our  woods  and  delds  wa'^  as  much 
doe  to  the  marvellous  grace  and  infioite  variety  of  foliige.  How 
is  this  inexhaustible  ridiness  of  fi»ms  to  be  accounted  for  ?  Doc-s 
it  resnlt  rroin  an  innate  tendency  of  the  leaves  in  each  species  to 
assume  some  particular  shape?  Has  it  been  iatentionally  de- 
siipicd  to  delight  the  eye^  or  man?  Or  has  it  refennce  to  the 
stnicture  and  oiganiaation,  the  wants  and  requirements  of  the 
plant  itself? 

Kow,  if  wc  consider  first  the  size  '  f  'li:-  Icn".  wc  shall  fim!  that 
it  is  re^xdatcti  mainly  with  reference  ;<>  th,  iluckness  of  tlic  stem. 
This  w.is  shown,  for  inst.ance,  by  a  table  giving  the  leaf  area  and 
the  diameter  of  stem  of  the  hornbf.uii.  bc^jcli.  elm,  lime,  Spanish 
chestnut,  ash,  walnut,  ami  hor>o  chi^tniii.  When  strict  proportion 
is  departed  from,  the  difference  can  jjenerally  be  accounted  for. 

The  size  once  dcterminerl  exercivcs  nuich  influence  on  the 
fbrm.  For  iasttwce,  in  the  beech  the  leaf  has  an  area  <>f  abnut 
jsqtiare  inches.  The  dhtaoce  between  the  bn<ls  is  about  i  J  inclics, 
am  the  leases  lie  in  the  general  plane  of  the  branch,  which 
bends  sllg^htly  at  ench  i:iternvn)e.  The  b.isal  h.alf  of  trie  leaf  fits 
tte  swell  of  die  twig,  while  the  upper  half  follows  the  c  t^'e  of 
the  leaf  above,  and  the  Ibrm  of  the  uuier  e<!  -c  being  thus  deter- 
nioed  dectdca  that  of  the  outer  one  also.  I  n  the  time  the  inter* 
nodes  are  longer  .ind  the  leaf  con«e<iuent!y  l>roader.  Ia  the 
Spanish  chestnut  the  stem  is  nearly  three  times  as  stout  »$  that 
of  the  l)cech,  and  consequently  can  carry  a  l-ir^jci  leaf  surface. 
Hut  the  distances  between  the  buds  .arc  often  little  j^ieater  than 
those  in  the  beach.  This  determine-,  then,  the  width,  and.  by 
compelling  the  leaf  1 1  Icnglhcn  itself,  leads  to  the  peculiar  form 
which  it  assumes.  Moreover,  not  only  do  the  leave>  on  a  single 
twig  admirably  fit  one  another,  t  ir  they  arc  also  adipte  I  to  the 
ramification  of  the  twigs  themselves,  and  thus  avail  themselves 
of  the  light  and  .air,  as  we  can  sec  by  the  shade  they  cast  with- 
out large  intersp.aces  or  much  overlapping. 

In  the  sycamores,  maples,  and  hor>c-chcstnuts  the  arrange- 
ment is  .altogether  liifiercnt.  The  shof^>;s  arc  stitY  .and  uprij^kt, 
with  leaves  I'laccd  at  right  angles  to  the  pl.me  of  the  branch, 
instead  of  being  parallel  to  it.  The  leaves  arc  in  pairs,  and 
decussate  with  OIM  aaotbcTi  while  the  lower  onc^  have  long 
petioles,  which  bring  them  abnost  to  the  level  of  the  upper 
pairs,  the  whole  tha«  fonnin^  a  beautiful  dome. 

For  leaves  .TiTanL;ed  as  in  the  Iteech,  the  gentle  swell  at  the 
base  is  admirably  suited  ;  but  in  a  crown  of  leave*,  such  as  those 
of  the  sycamore,  spicf  would  l»c  thereby  waste<l,  and  it  is  better 
that  they  should  r\pan  )  .il  'jnee,  a-i  ^'H)n  .is  th'"ir  st.itks  hivf 
carried  them  free  fiom  tlie  upiK.r  and  inner  I  -.  -.  II  1  > 
see  how  l>enuiifully  ilic  whule  form  of  ihcac  l>..i.<-s  i;-  .tLi^i: ;  ' 
to  the  mo'le  of  growth  and  arrangctoent,  of  the  buds  in  the 

plants  themselves. 

In  the  bl.ick  poplar  the  an ;ii)g«  iiionr  ol  ■  I  ^  i  i.n 
quite  difTcrent.  The  leaf  stalk  n  llailcnc<i,  '  ■  I  ie  xveik 
hang  vertically.  In  connection  with  this  it  v.  '  I  ■  .  l>served 
that,  while  in  most  leaves  the  upper  and  under  Mirtaces  are  (^«ile 
unlike,  in  the  black  jM)pl;»r,  on  the  contrary,  .they  arc  very  simi- 
lar. The  stomata  or  brealhing-holcs,  moreover,  which  in  the 
leaves  of  most  tt«es  are  conSned  to  the  under  vuiu  o.  .u.:.  m 
la  this  spedcs  nearly  equally  numerous  on  both.  The  ' '  corn- 
pa<n  "  plant  of  the  Anerkan  prdries,  a  yellow  comnc*siie  not 
unlike  a  small  sunflower,  is  another  plant  with  upriK"t  leaves, 
which,  growing  in  the  wide  open  prairies,  tend  lo  point  north 
aad  south,  thus  exposing  both  surlaces  equally  to  the  light  aad 

AtanetVrtlM  Autberofa  tscMre  dcUvmd  at  th«  Ronil  ln*uiut«. 
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heat.    It  was  shown  by  di.igrams  that  this  | 
the  internal  structure  of  the  leaf. 

In  the  yew  the  leaves  are  in-.<rrtcd  d*Jte  tu  aas  41  ■ 
are  long  and  linear }  while  in  the  bt»«  they  are  fsr^ ; 
brooder.   In  the  Scotch  fir  the  leaves  arc  i  aeit. 
long  J  while  ia  other  pines,  as,  fur  itHUaee.  the  Wr  - 
stem  is  thicker  and  the  leaves  longer. 

In  the  plants  hitherto  mentioned  one  main 
I>e.ars  to  tie  the  securing  nf  as  much  light  %• 
tropical  counirii  -  ;  .     un  is  often  toj  pi.verhil,  r»: 
far  from  cojrt.a^,  .tvoid  thj  lijjht.     The  ty.v.ii  _  . 
[irimate  leaves,  hut  in  most  Australian  vci;*-^  d- 
are  reljlace  l   by  a  vertically  flattened 
foimd,  however,  that  the  sectllitigs  have  !e-i»r- 
tyi'icAl  in  ihe  genus.    (Gradually,   b<^we^  r  .  ;,):  -- 
smaller  and  srM.iller,  until  iK>thin^  is  left  but  '';»:'.'  • 
stalk  or  phvllode.     In  one  speciO   the  I  'aiu  'L' 
pi  ixluccs  both  leaves  and  phyllodes,  whirh       r : 
and  interestin^j  anpcjrance.    In  cucaK  ;>.<is.  fji,\ 
pl.int  h.ts  huri/ont.il  leaves,  which  in  oM-rr  in«  in  r. 
^o.iniiar-shaped  phyllotles.    llencc  the  (liflcftat  1^,*. 
the  ^-oung  ami  old  trees  which  mast  haw  stnuk  »r 
Aleiers  or  the  Kivietn. 

we  have  hitherto  heen  considering  msioh'iif- 
In  evergreens  the  cm  litions  are  in  inanv  r.-^  •" 
is  generally  said  that  leaves  drop  ofTin  the  :i-.;vrr?:' 
die.     This,  however,  is  not  sinidy  O-iiie.".  ■' 
leaf  is  a  vital  pi'>LLs>  connected  -.viib  a  cHx'v  ■ 
tissues  at  tb.e  ba^e  nf  the  leaf-  .talk.     If  ih*  ;<:■■-  - 
s.iun  they  <l<>  not  dro  >  i>tl.    Sir  J-.-hn  iJl-j-'n:-  " 
twigs  which  he  lia  1  purpi'scly  bvoj.en  in  \\\^  •■■ 
the  fracture  the  le.ives  liaii  been  iJirown  cs-i.  ■ 
adhered,  anil  so  ligluly  that  tlii.y  cuM  »iipp  f  ^ 
weight.     In  evergieen  trees  ilie  I.  'ri'litKiaa  Alt  u  s  ■ 
very  ililTeient.    It  i-.  generally  saj.j,.        thai  tlte  r> » 
complete  ^ear.    Many  of  ibem,  h  ^vev  >r,  at::.&  '  ■<* 
age:  for  instance,  in  the  Scotch  d'.  three  or  («}•-'-- 
spiuce  and  silver,  six  or  >cvea  ;  iti  the  yew  e*» 
follows  from  this  that  tlicy  re-pure  a  tougher  lift  ^ 
texture.    When  we  have  an  early  I'.dl  oi  sa-  «  ■• 
trees  are  often  much  broken  «!•>«•«  :  gl'  -^v  ieuf  '• 
deiicy  ti)  thn>w  it  oil',  and  ihu>  i  -^v  ijic.  iu-oce  tWC  " 
ate  Ner\-  generally  si!i.n>tli  ami  ^1  'ss\.     .\g<  .1,  enlT' 
olten  have  special  jirotcttion  eitli  t  in  an  .\sirii|ta  > 
taste,  wliicli  renders  ".li-jin  uui.c  •  •r  Ic-s  inc  1,  .f 
and  spines.    ( )f  tliiv  the  holly  i^  .\  !'.\  rul.ir  -il  >'■- 
was  ['ointed  out  thit  in  old  |jl.in;-  .1  -nc  the  ri'>-'" 
tiu.adrupcds,  the  leaves  tend  to  l.)-e  thcii  ^' 
unarmed.    The  hairs  on  leaves  acr  an'>i*i''t  '  " 
on  herbs  the  picsence  of  li.iiis  i.  ..Ueo  ' 
hnncy,  as  they  pniti  ct  the  pir;;-.  from  the  vie-' 
insects.    Hence  iHThaps  the  teitilency  of  WSXrr  ^f'-*-'' 
glabrous,  Palj^^Hum  amfki&imm  Lving  a  ««<T  ^ 
since  it  is  haiiy  when  growing  on  laotl* 
water.   Sir  John  then  dealt  with  ca^es  in  «»• 
mimics  another,  and  cxhibucd  a  striking  lAix-v"^  y 
of  stinging  nettles  and  dead  nettle*,  which  W"« 
r.s  to  W  h,,T  Uv  di^ti.i^'.'.KKabJe.    No  m»  ~ 

.;  ^  ,    ;i        ,.,..t\;.  I        ir.  pK^^n.u^ 
..  ......  iu.:.  J.w  i,.a^wva»  d^..  I  ctcHte 

similarity  to  its  dangerous  itdgbbonc    '  ^""^ 
(•;>,'d, 

r.  .1     (!,         ;  -ird  ..i-e    Kisidel-SltScfl.  ' 

,1  .c-     ■  ■  I  :..  r  Vi  li:,  ..r  !e.v.      ;  bu!  ibiSC 

iW'.il.  .1.;.  I.  u:rit  C.or  c,  ijO«b**0t 

I',  '^l   1:-  a.    In  m^jiy  genej-i  with 

.  dru>>enii  and  puni.i;;'>.  fur  . 
lormcd  a  horizontal  (osctle.  while  tli    1  'i-  '*  . 
upwards.    Fleshy  kavi-^  w.ete  print  >'""*'JIj* 
countries,  where  this  peodiaruy  had  •ifc*'*"!*'^^ 
smaller  surfiure,  antl  Uinr«f(.>rc  cxpaiiniiPt^  fil**^ 
of  water  by  cvapantioti. 

Sir  ^ohn  then  paiK«[  to  aqnaliii^'i  t  u»fs  , 
two  kinds  <^te«Tr^ !  line  IT  ..rl!:»vr- 
the  mrintr.  •  $g\A  uthm  •  .1  up  iiiU  \ 
1:  ;i'  1  111   I  'V  !•  >\v.       1  ' I  jiirr 

:  I  I II  .air, 

.1 1  esen  ihcif  1 
ilial  of  the  ' 
reason,  fit 
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r.ttively  exii  I  cii  ,l;u;\u  >ns  more  c<oii])ac'  leave*  may  he 
Miita!»lc.  It  wai  ix»intcd  out  that  finely  cut  leaves  arc 
iti  aiiKing  low  herbs,  and  that  some  families  which  among 
tr  ftod  herbaceous  species  hsve  such  teaves,  in  shnibby  or 
lu  OMS  have  leaves  more  «r  leas  lik«  those  of  the  laaid  or 

dl  light  is  thrown  on  the  subject  by  a   study   of  the 
of  seedlings.     Thus  the  furjie  ha»  at  first  trifoliate 
t  whid)  giMually  pais  into  spines.   This  shows  that 
tie  ts  descended  Crom  anceslon  which  had  trifoliate 
,  as  so  nanT  of  its  congeners  have  now.   Sinitarly,  in 
<;peLics  which  when  mature  have  palmate  Ieavc5>,  thoic  of 
edling  are  heart-shaped.     He  tlioiight  that  perhaps  in 
the  palmate  fi nu  w.i^  ili'iivr  1  fr'nn  (h  -  lir.irt-shaped. 
^•n  [M>intcd  out  thai  if  thvrc  wtn;  iuuie  dcluiitc  form  told 
'•ach  si)cctes  then  a  similar  rule  ought  to  hold  gcxl  for 
;ii)us.     The  species  of  a  genus  might  well  iliflfer  more 
another  than  the  varieties  of  any  particular  spe- 
thc  generic  type  might  be,  so  to  say,  less  closely 
I  ;  but  Mill  there  oiight  to  be  some  ^e  ehanoteristie  of 
uu*, 

took.  then,  one  genu,  that  of  Seaecto  ft  he  groundsel). 

n  addition  to  Senecios more or  less  re  embling  the  common 
there  were  speciet  with  leaves  like  the  daisy,  bushy 
s  with  leaves  like  tasemtiy  and  (he  box^  souiU  trees  with 

like  the  laurel  and  the  pijdor,  dimbing  spedes  like  the 
Ivulus  and  bryony.   In  wet  the  list  ts  a  very  long  one«  and 

that  there  is  no  definite  type  of  leaf  in  the  genus,  but  that 
nn  in  the  various  specie*  (icpen<ls  on  the  condition  of  the 
«.    Fmm  these  and  other  con^iile  ation^  he  cnncludcvl  that 

1  IS  of  leaves  did  not  depend  on  any  inherent  tendency, 
she  structure  and  organisation,  the  habits  an<i  requirc- 

of  t  tu  I'l  ii>t.  Of  course  it  might  l>c  th.it  'he  present  form 
•ti  r^nce  to  former  and  not  to  pr^M  iit  conditions.  Nor 

ixllow  (hat  the  .1  l.ipi.^ii.  n  Hi  I  1  1.-  jrcrfeet.    The  tend- 

VI  t,'d,  iu<l  as  watcj  tcinisto  find  lis  level.    This  rendered 

M'  111  all  jhe  more  complex  and  difficult. 

:  leclurc  was  illustrated  by  numerous  <liagrims  tmd  spcci- 

and  Sir  frihn  conchidcil  by  saying  the  subject  presented 
}  and  iniereMing  field  of  study,  for  if  he  were  correct  in  his 
ilion  every  one  of  the  almost  infinite  forms  of  leaves  most 
ome  cause  and  explanation. 
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mat  «f  Ike  RustitiH  Chemual  an.f  Phyiica!  S^vifty,  \v>\. 
i<f.  S. — On  the  oxidation  of  acetones,  by  E.  Wagner  (first 
I',  itirii.'  w  i'li  till  ir  behaviour  I'livriT  's  chromic  acid). — On 
lAitic  Mihrip  s  (tf  ihlorine,  io  iin'-,  nn  '.  bro  l  ine  in  organic 
Minds,  by  M.  .■silmlfrjcft  ^  ci>m  1  ]i,i]>i.i  ^  For  chlorine  they 
illy  rise  with  the  mcrease  of  the  iuin,K<  r  of  equivalents  cii- 
into  combination,  gradually  rrachiriL;  21.  .'4,  and  27  ;  for 
nc  they  are  24,  27,  and  ;  and  for  iodine,  26  to  27. — Addi- 
r  iiicthylaiiiine  to  methylglycidic  acid,  by  M.  Zelinsky. — 
.tnkhanite,  by  \V.  Markovniko(f. — On  the  influence  of  the 
,  tt)mpiession  of  iron,  steel,  and  nickel  rods  on  their 
Aiixa,  by  V,  iJakmetieflf.  From  a  variiil  series  of  experi- 
the  auuiorairhe>  ai  a  <.cfiesaf  ooikLismmn,  -h  awing  that 
tsstoo  of  ifonnds  c  tc  rci^  ft  very  noubie  indtience  00  their 
itimtiDni  iMl  that  Uk-  pheadeaena  depend  opon  the  tods 
[  huMly mt»  (bCKKTiy  submiuesl  i>»  repeated  cotnpres- 
aU  Jdnjtei^MMMIHit^  steel  display  the  intliMOOe  of  com- 
.n  — »uft  iton  and  itecl  nt  a  higher  clegf^ce  than  Inui  iron 
teel.  The  tbcorf  of  foiatii^  roolccular  m.iijnc^  Mort  I 
n  all  O?'  .         \  iu  ii  .111-  I..-I.  — •■  'II  ':i  L-ised  «)n 

eclM''?'' ■11  I':  I ■litnijiiii  liiMj  r.f  i'rlMii-'i,  ■  \.  I  T-»«<>hi'j«  — 
te   :  pillar  (■irii»- t. lien  bv  U' r . ,  1  o    l  li.  i'.  li    -  ^ 

*"    I  ifer  iii'.ilii<|2   WMh   «hf  1lhx|ir«  t.>JwOn   by    !  ■  i; 

■n  surfaces  limited  by  ciirvci,  01  iv.lvjjone-  \srli    •  • 
.  ' -3K->-AUi>  iHi  the  dUatallon  of  llquLdt  1  *-a  ani^si  i  tn 
^''^■aill^lVil  "  '^«wC— ^ABMverloM  Ung»'s):v, 

>■<  ^tmmmr-        ^^m^        ^  •  ^^^^^^  yt 

I  of  molecular 
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Sitzuugshen'chte  dtr  Physualisck-mtdtcinishtM  Socittiit  zu 
Erlingfn,  No,  i6,  October,  1883,  to  October,  1884- — Remarks 
on  the  ^)hcnomenon  of  phosphorescence  in  connection  witli  the 
description  of  an  instrtimenT  designed  for  stutlying  the  cfTccl  of 
the  various  sjvcctral  r:iy^,  and  especially  the  ultra-red  on  phos- 
phorising  sub^t.ances,  by  E.  Lommel. — On  the  fluorescence 
of  calc>>j)ar,  by  E.  Lommd.— ^  the  reduction  of  algebraic 
differential  expressions  to  normal  forms,  Iw  M.  Moether.— Con- 
tributions to  the  luMwtoige  of  the  Cbytridlaceie  and  other  fimK* 
otd  omuilsnit,  with  thlfty-seven  ilhistfations.  by  D«  C.  Fiscb. 
— On  nie  malaria  and  intermittent  fevers  of  the  Erlai^en  district, 
by  Prof.  F.  Penioldt. — On  the  presence  of  microscopic  organisms 
in  the  tiss;ies  of  animals  in  the  normal  state,  !)y  Dr.  Hauscr.— 
Tl <i{  i;u'  stnsitiveness  of  the  visual  organ  toilirect  inii  ot)lii|ue 
luuiiuuui  rays,  by  Dr.  \j3\xvs  Wolftbcrg. — On  ali^ebtaic  tiil'ier- 
ential  cxpresiio  i-,  m  l  on  Jacobi's  rcvcrs'-  [iri  ';>Sem,  by  M. 
Noether. — On  il.c-  '-ysieinatic  position  of  the  \  l-.i>i  iungus,  by  M. 
RiLis.-  On  (■.\o  nc4V  s|iecies  of  Chytridi  i' cr,  tiy  Fisch, — On 
the  nerves  i  f  tt  lui  t  raiurc  and  touch  in  the  animal  system,  by  J. 
Kosenlhal. — '  in  i  ine;ujs  of  determining  the  quantity  of  carbonic 
acid  present  in  the  atmosphere  of  rooms,  by  J.  Rosenthal. — On 
the  pnenomenon  of  Uncmia,  by  Dr.  U.  Fleischer. — Toxicologic 
researches  from  the  physi  ilogical  st.andpoint,  by  J.  Rosenthal. — 
On  vertigo  caused  by  intestinal  alTections,  by  \V.  Leube. — Ex- 
periments on  the  hatching  of  bird's  eggs  whose  shells  bad sufidred 
lesion,  by  Prof.  L,  Gerlsich.— On  Oidema,  by  Dr.  R.  Fleiscber. 
— On  the  mrrical  openUioa  of  opening  (he  mastoid  process,  by 
Dr.  W.KIessSbadt.— Ontbelile-nisloryand  nathological  proper- 
tics  of  a  species  of  bacteria  causing  putrelaction,  by  I>r.  G. 
Ilanscr. — On  the  histiology  of  primary  carcinom  in  the  osseous 
system,  by  I>i  .  vun  Purin^'  — <  >.'i  i  t  i-i-  uf  l;r.^i:.T.l  talKTcul' >-is, 
by  Dr.  EtDsi  Graser.  — Oil  the  ^Hci  liu4.unetit  of  external 
urethrotomy,  by  H.  Knoch. 

Rivista  ScUHH/tca-fmiuttriaif,  D!»<-<»m1»er  31,  lii84. — On  the 
electric  conductivity  of  the  akohoUc  iulutions  of  some  chloridec, 
bjf  Dr.  Jfoseph  Vioentini,— Memoir  00  the  variations  in  the  dec* 
trie  rcautaace  of  solid  and  pure  metal  wires  acoordiiic  to  the 
temperature  (coatinaed),  by  Prof.  Angdo  Euroi. 
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Royal  Sociatjr,  February  It.*—"  On  Underground  Tern* 
peratures,  wilhObMrvatiOQS  <»  the  CoaductiWty  of  Rocks,  on 
the  Thermal  EflTects  of  &itnradon  and  Imbibition,  and  on  a 
Special  Sooree  of  Heat  in  Monotaiit  Ranges."  Uy  Joseph 
I'restwieh,  M.  A.,  F.R.S.,  Professor  of  Geology  in  the  Uni- 
versity of  Oxford. 

The  author  remarks  on  the  dlfTercncc  of  opinion  bLt\\icii 
physicists  and  geol<>t;ists  respecting  the  probable  thickness  ul  the 
niiter  crust  of  (in.-  e.n  h — the  former  on  the  strength  of  its  great 
rigidity  and  ifif  .il'o.tfice  of  tides,  conieniling  for  a  maximum 
thickness  ,in  !  cjiuparativc  s  ili  1;ty  of  the  wnole  mass;  while 
the  latter,  in  ttcneral,  on  the  evidence  of  volcanic  action,  the 
crumpling  and  folding  of  the  strata  in  mountain  ranges,  its 
general  flexibility  down  to  the  most  recent  geological  times,  and 
the  rate  of  increase  of  temperature  in  descending  beneath  the 
surface,  contend  for  a  crust  of  minimum  thickness  .is  alone  com* 

|j.ilil.le  \wl!l  the-L  [illLMlMnK'n  >. 

Tht!  question  of  underground  temperature^  which  is  a  subject 
C4^nlly  :i!rectiog  the  argument  on  both  sides,  had  engaged  the 
author's  attention  in  oaooectioa  with  an  inauiry  respedtog  vol- 
eanic  action,  and  he  was  induced  to  tabaUte  the  results  to  see  how 
fill  ;he  luu-illy  received  rates  of  increase  were  affected  by  various 
intriRrin;;  c.iiju-^ — not  that  most  of  them  bad  not  received  due 
.lueniiun,  bat  It  wiu  a  question  whether  sufficient  aUowanoehnd 

been  m.i<lc  for  tUeiii. 

.\llhougti  (.iLTi.s.mne'i  fil-t  vv|ii  rnncrrs  « ere  made  in  I740i 
and  others  were  sLibiL-qiKinly  in  .  lu  Ly  1  >.uil/,;i---on,  Saussure, 
.«nd  Cordicr,  in  coal  atxl  oikci  iiiijils,  u  ■ah-  n^j;  until  the  ton- 
•.fsftion  of  deep  artesian  wells  ^i>:iiinctii\;'l  hi  the  second  quarter 
f'l.ia  century,  and  Walfu-ril ill  imri)  l.j^e'1  lii>  o\erflow  thermo- 
iiiijKi,  iiiA  precautions  were  t.-ikL-n  Li^^.iiu^t  ]ireisure,  that  ihe 
m.iie  r('li  >hte  observations  were  in.i  lo  and  ndmirabty  discussed 
by  Aragij.  TT.e  C  il  Commission  of  1S66  c^llet^ed  a  mass  of 
importiiiti  fvi  leiK'  1>  io^  on  the  quesiion,  and  in  1867  a  Com- 
mittee of  (he  ISritiskAisoaation  was  appo^Md  to  collect  further 
tafoiaialion.  L'n^^ttp  aUe  superintendMnajof  Fffof.  Evoetl, 
n  caries  of  vdiiaMc  vx^^l^Mbts  with  impBHiK  instiuments  btt 
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been  made,  and  full  particulars  pnblished  in  ihit  AmtmaUttfortt 

of  1868  85. 

But  no!  withstanding  the  precautions  taken,  and  the  accuracy 
of  th<-  cxiicnments,  they  pn  srnt  \vr\  wii)..-  <litT<-rencc*  in  the 
tiRTinririietrir  frradieni,  ranpiiii;  fr  1111  uivlcr  30  to  above  120  feet 
per  (Ici^rcc  F.  Cun^t^iiuintly  iliMVr<  rit  writers  have  adopted 
different  nicLin  Viihics.  ( )n  tlu-  I  'mr.inent  one  of  30  ro.  per 
decree  C.  ]\^->  been  cotntnonly  ;iiiLi[it€'l,  wh;lr  in  tins  Lountry 
some  wriscrs  h.wc  taken  a  mean  of  50  (ect  per  degree,  and  others 
of  60  feet  or  more.  I  he  object  which  the  author  has  in  view  is 
to  fee  whether  it  is  not  possible  to  eliminate  the  more  doubtful 
iaslmace*,  and  to  bring  the  probable  true  normal  gradient  within 
narrower  limits.    In  so  doing  he  confines  himself  solely  to  the 


geological  side  of  the  inauiry. 

la  ageaoral  l»t,  T»Me  I.,  be  oil 
tioDt  Id  the  order  of  due.   Tke  list  embnoes  observations  at 


be  riva  all  the  recorded  observa- 


la  a  general  l»t, 

ODt  Id  the  order  of  date,   'i  n*  ihi  cam 
Ijp  stadons  in  348  locaHlU*.  The  moat  reliable  of  these  be 
classifies  under  three  heads  in  TaUea  11.*  III.,  and  IV. 

( 1)  Cu;il  mines. 

(2)  Miii':->  other  than  coal. 

(3)  .Artcsi.in  well-,  and  lw)re-!loles. 

To  wliie!)  tunnels  aie  added  in  .i  supplement. 

The  autlior  then  proceeds  to  ]>nint  out  th.\t  the  gr.Arlicnts  ^jiveti 
in  umny  of  the  earlier  observations  were  wrong  in  conseqiscuce 
of  ncglectnifi  the  height  of  the  »ur),)ee.  .ind  from  the  exact  mean 
annuls  temperature  of  the  locality  not  i>eing  known.  They  also 
dUGMred  amor^t  them  elves  from  taking  different  surface  tem- 
peratures, and  starting  from  difTerent  datum  levels.  To  these 
he  endeavours  to  assign  a  uniform  value. 

The  euential  difference!!  in  ihereaultsin  several  tables  depend, 
boivem,  upon  dissimilar  geological  conditions,  which  une<|uatly 
aflect  the  oonductinty  of  the  ttiata,  and  disturbing  cauaca  of 
diflerent  orden.   In  the  mine*  the  bitter  are  :— 

(1)  The  cnrrents  caiabiUdicd  by  veiitilatkm  and  convection. 

(2)  The  ciraiUtion  of  undergroimd  waten. 
jj)  Chemical  reactions. 

(4)  The  working  operations. 
And  in  rirtesi.in  wells  — 

(1)  The  pie^Mire  of  the  \v,it<  r  on  thejhcrmometers. 

(2)  Convection  eurren;>  in  ll;''  colnum  of  water. 

In  the  latter  euperiments  pressu  e  h  i-  t.i-en  thoroughly  guardcil 
against,  but  against  the  subtle  inihien<  <-  >f  the  Other  Caoscs. 
though  long  known,  it  is  n)ure  dilficuit  to  ^uard. 

Coal  The  auth  >r  then  proceeds  str'iafim  with  each 

wbjcct,  commencing  with  coal-mines.  In  these  lie  shows  th.tt 
vcmOation  and  conveclio  1  currents  have  rendered  many  of  ihe 
resulU  unreliable,  as  he  shows  to  have  bcCD  the  case  in  the  well- 
known  instance  of  the  1  >ukinfield  coal  pit.  The  circulation  of 
air  in  coal  pits  varies  from  ffxa  to  ijo,ooo  cubic  feet  per 
minute^  and  tables  are  given  to  diow  how  thU  mikuslv  affects 
the  (eatpcratore  of  the  ooal  at  difleient  distances  from  the  shafts 
tkMt^  »m  Hi  tame  live'.  As  a  nde,  the  deeper  the  pit  the 
more  active  is  the  ventilation,  and  therefore  the  more  rri|>ifi  the 
cooling  of  the  underground  strata.  In  some  pits  the  indr.iu^liled 
n.r  h.1-.  lieen  kn<      to  form  icct  Qot  cmly  in  the  abafii  but  icicies 

in  the  mine  ne^r  the  shaft. 

The  CO  llln^;  ehev-t^  of  veiitil.aiion  .ire  shown  to  begin  imme- 
(liately  lli.il  llie  ru  e--  of  tile  i.ick  .md  coal  .ire  ex;(ii nnd  .is 
the  hotter  l.-tnd  d<'e|.er)  the  ['it,  .Tnd  tlie  more  i:"issv  ;lie  e.sil.  tje 
more  active  is  llie  vcndiation,  so  t)ic<>c  surface--  i;i;>:dly  iiu  leij;M 
a  cooling  until  an  equilibrium  is  established  t.L(wee;i  tlu  11  miojiI 
underground  temperature  and  the  temperature  of  tlu  .^ir  1:1  the 
gadeiy.  Jndpng  by  the  effects  of  the  ditmul  van  aim.  01  1  > 
surface  of  the  ground,  it  is  clear  that  an  exposure  (  f  a  foA-  li\  - 
must,  when  there  is  a  difference  of  10'  to  12*  or  tiv-ri  bei\\  <  <-ii 
the  air  in  the  gallery  and  the  nomal  tenpcrature  of  the  rock, 
tell  00  the  exposed  coal  and  rock  to  the  depth  of  3  to  4  feet 
— the  usual  depth  of  the  holes  in  nhidi  the  tbermomrters  are 
placed.  The  designation  of  fresh  open  fikce«"  vn  no  security, 
as  that  may  mean  a  d.ty  or  a  wee's,  or  more  T  ie  author  con- 
siders also  ih.ii  so  far  from  the  length  and  i-enn mmcc  of  (he 
experiment  .ifr-ii.iiiv^  -  i  Liinl\.  he  is  s.ili^ficd  <'ii  •.  li-' w  n.: y  'li.i: 
those  experiments  in  which  il  is  stated  that  the  i! lenn  )m-.;ot  1  i- 
turn  left  in  the  rock  for  a  jhtiikJ  of  a  wee'-,.  \  in m'l,  oi  i^^  > 
\e.ir.  without  any  chanjjc  of  temj^r-iiture,  ;  iL  ol-  fyi-iui  .*./  .. 
eviiUn>  e  of  error,  iriA-itM>.h  1-  -ln'w-  that  ili<'  1  n  k  I;  i-  --i  f.o 
h>^t  lie.<t  as  to  rem.tin  in  a  state  »>f  ctjiidihnuM]  ihi'  .u 

ttie  hiwcr  temperature  in  coii'ttant  circuLiiion 

Another  cause  of  the  loss  of  heat  which  requires  some  notice 
It  the  escape  of  the  g^.  which  exists  in  tiie  coal  either  in  9 


highly  compressed,  or,  as  the  aathar  ihUttt  arve  ;r<>< 
Ii  juid  state.    .\  strong  blower  of  ga>  hai  hoa 
lender  the  co.il  sensibly  cooler  to  the  tooch.   h  - 
whereas  the  temper.iu  rL  >  1  the  coal  at  thnlrfC. 

was  74*  F.,  at  the  f;;e,iler  dejUh  of  I5SS  fee!  IE  I 
M.jw.ji  of  gas  it  w.\s  !Mily  <>;'.    '  'o:-  »iioew  oti^R.- 
C0.1l  c^ivc^  out  lic;it  •juicker  lli.in  ;l;e  O'O;       Tbf:  . 
a  dilfereiu-e  of      or  3'  between  thi  ni. 

On  the  other  hand,  the  coal  and  rocks  whca  <aK~ 
"  creeps  "  acquire  a  higher  temperature  owim  is  ^ . 
of  heat. 

The  effects  of  irregularities  el  the  sarf»x  oa  tk  1 
isotherms,  although  anim|>ortant  in  many  of  oer  (  . 
duce  very  deddea  RSults  in  the  observation*  twikr 
in  the  nioM  anoM  the  hills  of  South  Mi'aki  ^ 
given  to  dmw  how  the  tempetatwe  riaes  asdcf  1  < 
under  valleys  showing  thai  It  is  often  esscatid  l*k>< 
the  depth  of  the  shaft  but  the  depth  beneath  the  af- 
stalion  where  the  experiments  are  made. 

The  .iiithor  therefore  considers  that  to  • 
obscrv.iti.iii  we  shoulil  know  (1  1  h.  ii;!it  of  nil  iJ<.' 
(21  the  cxati  mean  annual  temi'er.i'ure  of  the 
bene.ith  the  surface  of  eac'i  -.t-iti     ;  14)  distiact  '> 
from  the  shaft  ;  (S)  tcm|)craiuie  and  column*  (4  •■ 
tion  ;  (6)  length  of  'X(  osure  of  face  ;  (7)  whelivw 
is  gassy.    The  dip  of  the  strata  and  the  qwai:-;  ■ 
also  to  be  noted. 

Very  few  of  the  recorded  observations  cnroe  up  'r^ 
and  the  author  has  felt  hmisclf  obligei!  to  mik««»r 
selection  of  cases  on  which  to  establish  the  pH« 
metric  grailient  for  the  coal  strata.  AmonpttW' 
tions  are  those  made  at  Boldoo,  North  beaiosi  > 
Rosebridge,  Wakefield,  Li^.  ud  Mons.   1V«  - 
gradient  of  494  fed  for  each  dttroe  F.  Tn? 
Biythswoixl,  South  Halgray,  and  Craotot  giw  1 
feet. 

Mino  olhfr  than  Coal. — The  causes  affecting 
di^i'ius  of  these  mines  arc  on  the  whole  Very  lii'^ 
wliieh  olit.nn  in  coal  mines.    Venlilation  affe*'' 
veiy  uncq11.1l  degrees.    In  nuner.-il  mme^  it  i»  mit 
.iml  the  cooling  effects  are  [  r.Jii  -'tiTnaiely  less, 
hand  the  loss  of  he  vt  by  tlie  unlet  ground 
mines  is  very  important.    In  some  mmrs  in  Cortni 
tity  of  water  pumjK-d  up  <locs  not  exceed  S  pi" 
others  it  amounts  to  200  gallons  per  minute.  ' 
mine  used  to  furnish  half  a  million  gallons  of  «»- 
four  hours,  while  at  the  Huel  Abraham  roinei'tri- 
miantity  of  above  2,000,000  gislloas  daily.    T  ' 
Cornwall  is  about  46  inches  anaually,  and  of  tkt»  >• 
pass  underground.   In  the  Gwennap  dlitii(t»  ' 
were  combMud  lur  dniinage  purposes,  above  | 
have  bees  disdiaiged  in  the  twenty-four  hoars  i«  '| 
1200  feet.    This  water  issues  at  temperatures  of  &»« 
or  more  than  12'  alx)vc  the  mean  of  the  cli(a*»*.'  ' 
lar,;e  iii.i-t  he  the  alKtractioD  of  heat  Croat  the'"' 
whith  ihf  waters  percolate. 

Hot  springs  are  not  uncommon  in  lliese  minri- 
!■!  idieuiiL  id  <!<.■<  I  ■in[K>-,iiii  .n,  and  lo  \\  ;iler  ti>inj;  j 
fiv-uir-  froni  ;.;cc.iiei  ■le|.di--.     '1  he  dec  jm J^osiliot s"- 
m  tin-  Imie-  nr.ir  tiie  surface,  -md  wht-rebf  lhe<-;'- 
•ind  vo;i|H-i  ,11  (■  reduced  uliim.-i'i-l'i  to  the  state  d 
e.ubonatc!)  of  thast  metols,  i«  a  pcrouuMNK  ^-^^x  -' 
l  ially  apparent  in  the  shaliowcr  Sftincni  Ai&  il^' 
wiie-r  tile  -uif.ui  wi'.  ;,  ]..;.-,  f.ipidly  ihfoPgti  tl-^ 
Iww'ji  rliL  :.;N\;u-Mluie  niid  ^lec  t<j  i  low  re^diAps 

While  ventilatioa,  therefore,  ledaoci 
water  which  percolates  through  the  k 
through  the  veins  ani  crom  conrifc 
other  limes  lower,  the  lemperature  of 

Mr.  Were  Fox,  who  for  n  -  ij  y.  iir,  m.vic  o  ™cr^ 
«nt^l-r^ITOllT1^  tf nir>f-ntiMv  ,,|  ii.^  t.  ..rniaU  tnion.  p*^' 
ei.  .'.-  :  ■  ill.-  o.,  Mr.  f  I em« ooJ,  an 

I  i.rK  e  1  .  .1 ,■  I ih -Il eo:isiilercl  \h»^  iht  ^ 
■oiiii^-  s  r  ;   ie-iil>.     J'>"th  wcr^ 

ill  I'le  ]'H.i.  i;ri"]i-  '.ImI  in  cillier  ta-Se  i= 

,  .-.^011  ;  tlir  -i-  itt'crfe fences.  * 

I        r  ikliiL'  t'"'  r^y:~\\^        •■  % 
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200  feet,  n  (•ndient  of  41 -5  fed  to  iht  expcrinenl* in giMiitc, 

"nl  of  39  feet  to  those  in  ilate. 

Taking  the  «:x|H:riintnts  of  Mr.  Fox  in  eight  minc%  varying 
»  depth  fr  >m  I  ICO  to  21QO  feet,  the  mean  of  the  cKperiments 
ind<t  in  the  rock  gave  a  gnulienl  of  43*6  f«;t  per  degree,  or  for 
!tc  mean  of  ihe  two  obccnrers  we  hare  a  gradient  of  43  feet  per 
egree. 

K»r  the  fonigii  mlnefl»  in  the  iibMtice  of  foUcr  data,  and 
•<(p«ciallf  failing;  in  infonnation  of  the  depth  of  the  station 

"-•nt-.-iUi  t}ic  Kiirfacc,  which  in  x\\':  liilly  district  of  Freiberjj  .-I'irl 
Himijary  intrr»1uces  an  clement  of  great  uncertainty,  it  is  inipovs- 
hli."  to  arrive  .-it  any  wfe  conclusiun. 

.-Ir/r<i'in  H'f/l^  anil  H~friM^s. — Thi'i  cl.iv^  of  ohwrw'xtioiH  ]>rc- 
-.ont-.  re'vult  -  much  more  uniform,  an'!  whcrcn^  tfn-  mines  ob^tr- 
vati<">n<  \M  r.-  iindr,  ihe  one  in  cryMaUin^,    in  I  the  other  in 

Mli.lltrri-il    r.ll.lM/(IIC  lilt  I.        the   W  (.tK     UtO,    Wllil    fl  W     CXi  <-| i' II  :■>, 

either  tii  tl>c  xjAtraml  le«  coherent  rocks  of  Cretaceous,  Juras- 
sic, an<l  Triassic  a^e,  which  af«  mach  mocc  peniwaWei,  and,  as 
rule,  much  Icsn  dislurlicd. 

The  enures  of  interference  arc  mainly  reduced  to  pwnaure  on 
the  inatraments  and  convection  current*.  The  early  cxperimcrt'*, 
where  no  precautions  wore  taken  against  these,  arc,  with  few 
«iifleptioti<i,  unreliable,  and  iniut  be  rejected.  The  huger  the 
borc'liole,  the  greater  the  risk  of  cuBvection-enrrentx,  and  I'rof. 
Everett  has  «hown  tl»t  io  inanj  eases  of  deep  and  Wtfgt  arte*ian 
boringi.  the  water  wUdi  lodges  in  them  is  reduced  to  *  nearly 
nniforni  tempcralare  thnnighottt  the  whole  depth  hy  Ihe  actkm 
of  thc^  currenn.  In  the  Jeep  boring  at  Spcrenberg,  before  the 
iiitroductiiin  of  plugi  to  >lop  these  curreni'i,  it  was  found  (hit 
the  temperature  near  the  top  of  the  bore  was  rendered  4'''5  i"- 
ti».  high,  and  at  ihr  txiKom,  at  S  depth  of  JJfOfeett  4<"6,  if  OOt 
'»  "7,  too  high  by  tlic  Lurrents. 

Taking  thr  li-  rr-liolr^  In  svhicil  the  MMCr  ill:-'   lint  <j\crflow, 
and  where,  owmgtoih^'  pr<-i:;ui;i.  ri«  against  thc»c  sources,  such  as 
thxseof  KentishTown.  Kichui  uii  I,  Gretielle,  Spercnberg,  Pregny,  ' 
an'l  Ostend,  we  get  n  mean  gradient  of  51  '9  feet  pi"r  flegree. 

Overflowing  artesian  wells  should,  if  we  wt  iL-  -ut-j  nl  ill  the 
conditions  give  the  best  and  most  certain  results.  I  aking  those 
where  the  volume  of  wetcr  is  laige,  and  the  observations  made 
bv  oomreient  ob-ervers,  as  in  the  ease  of  the  wells  of  Grenelle, 
Toma,  Kochefort,  Nf  ondorfT,  MiodeOt  and  others,  we  obtain  a 
mean  of  50*9  Ctet,  or,  taking  the  two  tets  of  wells,  of  $  I  feet  per 
degree. 

The  aniiwir,  bowevett  poinia  out  a  souree  of  possible  error  in 
ihote  wells,  arising  from  a  pecaSiarity  uf  tnboge  which  reriuircs 
investigation,  and  owing  to  which  be  thinks  the  water  maysttifer 

a  los5!  of  heat  in  ascending  to  the  surface. 
Will,  1,  ,;.(■. ;  Im  the  extra- European  well',  more  particulars 

art'  n  |n.l^^I.     It  iii.iy  be  observed,  however,  that  the  wells  in 

itii'    ^.ili.irn    l>--i-r!,    winch    wrxc    111. hIl-    t.y    ;in  i-vi».'rii.-:ii.LNl 

.  rii;iiir.  I  :i  I II-'  >mcd  to  such  ol^servalion*.  the  mean  of  eleven 
.  rtii^MnL;  .v.  il»,  ec  dcpths  of  from  aoo  to  400  feet,  gave  36 

tcctj>er  degree. 

Ttinnds.  —  VoT  the  Mont  Ccm^  Tunnel,  allowing  for  the  con- 
vexity of  the  kUrfacc,  Prof.  Kverett  e*tim.ites  the  gradient  at  79 
feet,  and  for  the  St.  Gotbard,  82  feet  per  degree.  Hut  Dr.  Stapff 
foun  l  in  the  tjranite  at  the  north  end  of  the  tunnel  a  much 
greater  h  .It  and  more  rapid  gradient,  for  which  there  seemed 
ao  obvioui!  explanation.  Though  this  axis  of  the  Alps  ii  of  tate 
Teitlaiy  date,  the  author  points  oat  that  It  cannot  be  due  io  thc 
MOCfannof  the  gnaile,  aa  the  Swiss  geotogisu  have  shown 
unt  Aepaaite  was  in  its  present  rehulve  positioii  and  solidtSed 
before  the  elevation  of  this  last  main  axis  of  the  Atpsi  end  be 
•mggcsts  that  the  higher  temperature  may  be  a  residue  of  the 
heat  causetl  by  the  intense  lateral  pressure  and  crushing  of  the 
locks  which  accompanied  tlut  elevation,  for  in  the  crusbiog  of 
.1  rigid  material  «uch  as  rock  almost  the  entire  nechanical  work 

reappr;ir5  heat. 

( '.  r,' fn.  //:  . '1  eif  the  Koci:!-  Ejfcdi  i  t  S  tluratton  an  !  Imhi- . 
Atfww.— .Some  of  the  ap|  arent  discttpatuics  in  the  therinometric 
gradients  are  no  <loulrt  due  to  differences  in  the  conductivity  of 
itic  rocks.  Applying  the  valuable  ilctermin.itions  of  Profs. 
Iltrschcl  an>l  I.el)our  to  the  group*  of  strata  characterising 
the  several  classes  gf  obaervatiooi,  Lfie  f|>ilr>^¥ing  result*  are 
•itiiaiacii  f-^ 

Mean  Mean 
i«aaiacdviiy  mistAnce 
♦  r 

I !■  (",»rl>iirifi.iiKts  >ira;a   ■':",>4*»S    ...  1',^ 

(ji  Cit^t  illine  and  achisio^  locL  ■  ...  '.«j54'i  ... 

()l  TrinoMc  and  Cretaceous  strata  ...  100235   ...  4^5 


From  this  it  would  appear  that  the  conductivity  of  the  n>cks 
associated  with  the  mineral  mines  is  twice  as  great  .as  that  of  the 
artesian  wells  class.  But  all  the  cxperinicnt.s,  with  the  exception 
of  three  or  four,  were  m.ade  with  blocits  of  dlied  rocks,  aod  tiMSe 
showe<l  a  very  remarkable  diSereooe ;  thus,  for  eicample,  diy 
New  Red  Sandstone  gave  4oiooa50^  whereas  when  wet  it  was 
increased  to  ilotio6QO.  The  author  remarks  that  as  alt  rocks 
below  Ae  level  of  the  sea  and  that  of  the  river  valleys  are  per- 
manently saturated  with  water,  dry  rocks  are  the  exeeptton  and 
wet  rocks  the  rale  in  nature,  consei|uenlly  the  int'(|ualities  of 
conductivity  mu>t  tend  to  disappear.  The  power  of  conduction 
is  also  greater  along  the  planes  of  cleavage  nr  l.imiiMtion  than 
across  theui,  and  therefore  the  dip  of  the  strata  lau^t  .ilso  exer- 
cise some  influence  on  the  LMii  liii.tivi'y  of  different  rocks  .iiv.l 
'•massifs.''  With  respect  to  the  fuJwscd  and  scbi^t'■>sl.•  !o  k-, 
.M.  Jannettar  has  shown  that  the  axes  of  the  ihennu  curve  alung 

ing  pioportMMis 
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Schists  of  Col  Vbsa   1 1  I'SO 

Cambrian  slates,  Belgium    t  i  1*98 

This  cause  will  locally  affect  the  rock  masses. 

Conclusion. — The  author  deduces  from  the  three  classes  of 
observation.s  a  general  mean  thrrmic  gradient  of  48  feet  per 
degree  F.,  but  he  considers  this  only  an  approximation  to  the 
tree  normal  gradient,  and  that  the  readings  of  the  coal-mines 
and  artesian-well  ex)>criments  are,  owing  to  the  causes  he  enu- 
merate), still  too  high.  He  also  diacuiaea  the  <|uestian  whether 
or  not  the  gradient  changes  with  the  depth.  His  own  redtiction 
of  the  obsMvatioas  i^ve  no  vesiAi,  hot  im  points  out  that  in  all 
probability  the  drcniation  of  water  arising  from  the  extreme 
tension  of  its  vapour  is  stayed  .at  a  certain  depth  ;  while  it  has 
been  shown  ex|H.-rimentalIy  th.ii  the  comluctivity  of  iron  dimin- 
.A\<i>  r:i])klly  as  the  ieiii|K-i:it,iic  illc!L■:1-i-^,  .iiiil  ihi  -  may  i>i">ssibly 
ti;  .1  littLrenl  degree  apply  to  rocks,  if,  therefore,  there  is  any 
cb.m^e.  these  indicetioas  would  lie  in  favour  of  a  more  rapid 
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inquires  whether  a  gradient  of  45  feet  per  degree  would  not  be 
nearer  the  true  normal  than  even  the  one  of  48  feet  obtained  by 
the  observations. 

Linnean  Society,  February  19. — Prof.  P.  Martin  Duncan, 

F.R..S.,  Vice-President,  in  the  chair. — The  Rev.  L.  Martial 
Klein  was  elected  a  Fellow. — Mr.  Thisclton  Dyer  exhibited 
and  majle  rem.irks  on  spcciroeii>  nf  the  |)i'ciili.^r  ( "lunesc  "  square 
bamboo"  (B.tnil'ma  tfK'tJr.irtipi/.irij,  Fciuit,  .iiid  of  articles 
made  from  the  M>'C.illr<i  "  h.iiry  bainhou  "  (jjroN.iI'ly  />.  >i  ir.  - 
calamus  l<itijii>ru,.  .Muiiro),  ..  nt  fro;ii  Wer.chow  {•>  the  Kew 
Museum  by  Dr.  M.iv^;  iw.in. — Mr.  T.  Chriity  .il  eiwar  K  drew 
attention  to  silk  fibres  received  from  Auckland,  New  /e.^l.in  i. — 
.\n  abstract  of  Part  iii.  of  the  Rev.  A.  Eaton's  nmnogr.iph  on 
the  Mayflies  (Ephemeridae)  was  read  by  the  Sct  re;:iry.  In  this, 
the  fourth  series  of  group  2  of  the  genera  are  dealt  wi  !i.  Among 
representatives  of  Section  9,  Cloin  is  distinguished  by  absence  of 
hind  wings,  Callthttis  by  costal  projection  and  cross  veinlets  of 
its  broad  obtuse  liind  wings,  BaHit  ^y  small  or  absence  of  costal 
projcctioo  and  defidcnqr  of  cross  vmlets,  and  Ctmtrv^ilum  by 
extreme  nanowneas  of  hind  wings  and  ilendemest  of  costal 
projection.  The  distinctive  dntraoietnstics  of  sectfcws  m  and  11 
of  the  genera  arc  also  taken  into  consideration,  and  fall  descrip- 
tions of  many  new  species  given.— Then  followed  notes  on  the 
European  and  North  .Vmcrican  mosses  uf  the  genus  Fisiufeni, 
by  NIr.  W.  Mitten.  Referring  to  the  more  lecent  imjH^rtant 
contritiiiti' 'tis  of  I'r.  Rr.iithw.iitc's  British  Mo>-  l-lora,  and 
Mc-ssr%.  Lc-iquercax  and^ames's  North  .^ineriL.in  M  ssts,  and 
takir^  into  account  definitions  of  older  wi  iters,  s>n  li  .1.  Dillcnius, 
llc<lwig,  Swir*./,  and  others.  Mr.  Mitten  endeavours  to  at  range 
the  entire  f;i'>"(i  .irre-.h,  partly  in  .1  tabular  form,  and  afterwards 
supplementing  this  by  notes  on  tiie  individu.-il  species. — A  pao-T 
was  read  by  Prof.  P.  M.  Duncan  on  the  anatomy  of  the  Ambit - 
lacra  .  f  the  recent  Diadematidx.  The  author  described  the 
air  m^eou-ut  of  the  compound  plates  of  the  genera  of  Diacicma, 
Exhimthrix,  Vetttrotttpkamis,  Atrapyga,  MUropyga,  and  Aspt- 
daJiadtma.  The  fint  three  genera  have  triplets,  consi-ting  of 
pmnaries,  the  adoral  and  aboral  plat  ^  ^  t  in^  low  and  broad, 
and  the  second,  or  central  plate,  being  .1  l  irge  |)riinary.  Nra, 
the  peristome  theie  is  deformity  of  this  typical  arrangement 
aj)d  in  EUMiMfhrix  a  deiuiplate  may  enter,  but  it  is  never  the 
second  plate.   In  Adrpffgi  the  triplets  are  ananged  so  that  the 
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■    v  Ptrrr.n,  lic< 
V,  icd  \(r.  J.  firiftth* 
,  '  ''•\  \  ?hc  following 
*       '  v-t          ...  V*  ^-i:  \  .  V  J-  ,  Viy  Prof. 

\.  s-^  %i  X  .fc  i..R>.i.i»  j«  I.i.-4>  *  i-  •  I  •.C'  -IS  <!ist.incc- 
.s-o..^.           k  ,..-T<  >K.t  >y  I  r- J.  J.  I.arm  »r  ;  an-! 

»                  .     ..-:...».'•«.'  R  1    r;;<  tbc  r»•^::  ln^;Ic^  under 
.   v».\  >.  ,-s  ,  *  'i\  K.  i   -  -vi-T.    ^|.■^-^*.  Jcnk;ns 

V  V  V  N>.'-v«:   a   h: -"^  •«.vt  !'Tst  puier.    .A  clear 

^i-,   i.oi  "'n  wiU  b<  obt.iinol  f<y«ir«wing 


*    \  V  -.V 


\,u;arca'<: — ^Takc  i  ju.i  lriUteral, 
,        i'>    -     .f,     =  ^8',  Il2*I«!spec• 
v,  .  V.  I  >  .*iK<  unit  .1  It-tv.    c       the  side  (in  thit  cas?) 

X..  •'(..uiN  t>  C-K,  CD  1         .1  -  y  ; 

.  ",1  t^»n  in  the  «ioe         with  the  n  ^p<■c- 

■  ■   V,-  tti"^L- ^i.Io-  fin  the  inr- 

■  ;  ;s  .  iinc^  uill  intcrsci  t  in  !«.>  sc!^ 

>    :       .  .  ,  .  J  - -i- 'ilif  I'.nK-.ird  [Kjints  of  a  !rinn|:;U- 

^    .  J   I.  v  ill       O'.  J/.  A'.     Tl)e  quaiV.ilic-  >..  r, 
■::  \y     u.  h'.  thnt      such  qiiailrilatcral-. 


«  .S>  »  ,  t :  V  .L  \»  Ir ,  !■  a'm>  ('11-. 
„  JMlUtH  .V,  /,  vf  lh<»< 
^.  •!!  viK'Itf  *;i;i.fi  pa^-^o 

.M*  the  (\xi  of  an 


ii  I  ip[" '^Ui- criu:J.  The  six  p<>:ii'.i 
^  I'lrnugli  the  tirami-c-iuro  ft'\  pL'int 
i^*in.nls  ,/  C,  D  r\  an.)  thro^if,'h  the 
di:igona!s.  In  fact,  since  O  ii  U  a 
the  nii<l  |Hiint .  of  ain  thurd  of  tlie 
thrmi^h  E  lic^  on  the  vni.ill  vjircie. 
ellipse  inscribed  in   ARC  D. 

.  .V  m"  ,Cf»  jyP'w  mod  uMBjr  other  metrical  and  angular 
N-lvtiiK  to  the  above  coHectioii  of  points.  _  If  instead  of 

«^  i«^r       then  ^  is  found  bv  the  MtUktion  C0SCC*^  = 

♦  I  t  lA-M  i  •/.'.    The-  -i>lc  A'ff  subtenus  at  an  opposite 

\  V  »n  -  C,,  s\uh  that  cot  tf,  =  cot  <p  -  cot  A  -  c^t  />.  with 
I'lAi  ^al'.u-.  lot  the  other  angles.    The  circum-riuliui  (A'j 

lA"  ^  (cot  ♦  -  cot      (cot  f  -  cot 
that  of  the  KWidl  eirde  (p)  by  _ 

Kcl*'**"**  ''^^  *  Brocard  an(;l(S  of 

^  ^tm^titurnt  trianRlcs  arc  ea-sily  phtaine<i  in  a  neat  forrn. 
i|  ihriMi|:h  A'  line*  are  drawn  larillel  to  the  si<lfs  cuttinR 
ll^in  in  rit^ht  iNunts.  these  p<>int<!  lie  on  a  circumfcn-iuc  which 
(,,4,  lit  luv  |>n>pcrtie»  iin«Ioc"«»  to  tho-c  of  the  "  /'.A'.  "  circle  of 
4  III Aiu;!''.  Il^' is  it*  radius,  then  p-  +  p"-  =  A' -  .. :  the  ci^ht 
tiom  two  equal  imcrihed  qtmlilatereN  simihnr  to  the  -iven 
kikI  who«e  «de«  make  the  fameanK'c  ^  with  the  given 


• 

*'  II" 
t.»n 


ch.nlk  wolits   to  the  boci  Icr  day  plateau  by  m  U.ch 
U-irriered.    The  nn^ien:  toundary  line  of  the  U.niJ>'.«-r  tJi 
alotl|£  Uu:!i  slojx;  for  lon^  .ii-;anee«,  thoniili  in  iniuiy  yae 
day  has  sarmotuKed  the  slope  and  ca^js  th?  iulK  to  ttiv  ^ 
it.  From  L<jjih  the  main  aiavs  of  the  *'  l>rown  clay    »»  *•  : 
l»y  a  line  »lrawn  thiough  Wyham,   Ftawetbj,  Lamlqr, 
Brocklesbjr  to  Barrow  aod  Barton  oa  Httabcr,  iwifpiM;;  s 
the  nofth  cod  of  the  Lincolnihinc  volda  aad  oooasrm{  m 
ttiet  of  the  Humlxf  r.    PrerionUy  io  the  antlsoa'a  in»f>f 
tbU  district  n<->  piir}ile  or  He^  day  bad  been  difornmrte 
of  Sonth  Femby,  atkd  thcic  i.lays  wore  Kepp-.-oJ  to  he  ea 
aV>v?nt  on  the  xve-t'  m  side  of  the  *>illi..     The  <it'5j*«  ■ 
Survey  have,  however,  maj>i>cd  several  tracts  »>!'  lai^  ti  c'.-  t 
\  alley  <A    .ViK!:<dnir.     It  'vcupies   the  Mijf.ict.'    it    H  > 
Winieilon  H->!  iic.  \Vjnterton,  and  Wmterin^hani.     T  ■.- 
underlies  the  :illi;viiim  of  the  .\iKholme  neai  an>!      -  ti 
jlices,  anfl  '►vciiri  again  at  hi>;her  IcvvK  in  the  neur'n 
ot  Bri;;^.     S  uithof  Hrigg  it  Ilis  betrn  *cen  at    1>a       '  . 
eith<_r  Side  if  liic  v.iliey  of  '.''tc  Ancholinc,  an  tar  -  -  I 
Bridge  ne.ir  I  .Icntham.    IWson  I  ih»*  point  it  »  a*  a.<  tr«' 
in  the  Andi  •I  ne  vatteft  bn<  of  Market  Raava  i'4i 

ic  ' 'i-'i  lI.iv.  motil'si  vk:di  ctav.  OiBtam. 

t1iti;s  and     '  Kles  of  chalk,  •'•ccur,  and  cap  (he  loss  t;^^  * 
roling  the  valleys  of  ihc  biuoks.    AiM^her  tra^t  «'i  U 
day,  which  the  anthor  coasi(lcr«  to  helonc  to  the  «  >»  • 
occupies  the  western  br<rdcr  of  the  fienltad  santh  ca^a  <>r  I  - 
what  is  left  of  it  (ormin  ::  ^  ridge  which  mas  soQlhsnitl  t  -r  ■ 
miles.     It  p\'.-es  ■  astwar^l  )>eneath  the  fcR  depCMlt*  ;  aa^ 
m-'ttlcd  cl.iy  v*;ls  »etn  in  the  excavations  fi>r  the  IV>»*t  ij  i 
Leiicxih  aS.  u:  iw  t-iuy  feet  of  fen  clays,  &c..  aa  l  Tr-^^.n^;     -  e 
Kiid  lcr  clay  of  the    "cli.ir>iy'    type.     H<-.i:.le\  ',^  :- 
I!  .-Mn,  there  ire  very  few  places  wFicTe  tiie  * 
are  in  cont.ict.  c>r  ^o  near  as  t<>  .ifiord  aiiy  evKU-ncr-  a.- 
relative  .^e.     Ne.ir  lui^t  an<)  West  Keal,  aj;d  a^j-iifl  L. 
the  "brown  cl.iv^"  arc  >>anked  a^ain>t  the  n3,.;.,-»  ,_,(   "■.  • 
are  c.Hj[>ed  wi;h  ihe  "  cfuuLy  tiay.  '     Idie  viaic  i-  he.aM 
near  Bngj;,  v^here  the  country  secais  to  h-tvc   -.e^Ti  •  r  fj 
covcretl  by  a  sheet  <>f  the  chalky  clay,  throu^li 
were  cr<xle<l  into  the  Jurassic  clavs.  and  the  bvown  )Ho«'fc' 
is  foutid  only  in  these  valleys.     I'he  auth<ir  nfimclnilci.  Om« 
that  the  "  BrowB'cUy  serBca"  is  of 
**  Blue  and  GitTaeiiM."  la  coodnsim  il« 
the  infeRaoes  arawn  is  the  l^pcr,  orrdaied  the  Ba.#«>-«t : 
of  Holdeniess  srilh  the  Chalky  clay  of  UMalinltw.  uA 
Rested  that  the  Purple  clay  mmy  l>e  Conftne>l  to  i^ir  <:*-:  sl  ' 
the  woliU.    The  cIa--it:ca:ion  he  w.iulil  pn>|><»e  i>  ;h~re>.*i 
foil 


Newer  Glacial. 


I.iiwaiiMbuM. 

I  liessleclny, 
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Vorkaliirtt. 
Hevile  and  SppCT  ml  s2a| 
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Purple  clay. 
Basement  day. 
I  itilo  Minc>,  with  vrne 


OcoloRical  Society,  January  28. — Pr'jf.  T.  G.  ISrinney, 
K.K.""  .  I'lesident,  in  the  chair. —Frederick  John  Cullis,  Henry 
IVwct*  Henry  Hutchini^s  F-'rench,  Jaeoh  Hort  Player,  and  the 
Wm,  I'onald  A.  Smith,  were  elected  Fellows,  and  Prof.  F. 
F»i»wuc.  Paris,  and  Pr.  Gustiv  Lind-tionT,  of  SliHjkholm, 
l^^i^  C"i)rresp«;)ndents  of  the  Sr.cic!y.  — The  President  calle^l 
Alieiition  to  the  gteat  k»s  the  iiociciy  had  snst.-iine !  in  the 
Mtdden  and  unexpected  death  of  Dr.  J.  Gwyn  Jeffreys,  F.K..S., 
.\  c  .  ^ho  had  l)een  for  twenty-one  years  conliiMntttsly  a  Memher 

du  Council,  and  for  fourteen  years  of  that  time  hadprrfonned 
^,,,,,1  valuable  services  to  the  Socsetv  as  Treasurer. — The  follow- 
,,i  nimiiuiniciiions  were  read  : — The  Boulder  Clayn  of  IJncoIn- 
i'liu-  :  their }jeo<{raj  b;-  .A  r  lagc  aivl  relative  age,  by  A.  J.  Jukes- 
ttiowiie,  F.(;.S.  Uic  .iuihor  coiumencol  by  referring  to  the 
]  >(,■  Mr.  Scarles  V.  Wo  od's  japers  on  the  glaci.il  bcls  of  Vork- 
I,'  .uid  Lincolnshire,  and  statcl,  as  the  result  of  his  own 
,  ^ti^ations.  th  it  two  distinct  ty[>es  of  N  il  lrr  rl.iy  n:  ;n 
Koltisliire  :  (i)  the  gray  or  blue  clay  ;  (2)  the  rc<l  and  brown 
/  .> the  former  undoubte<lly  an  extension  of  the  upper  or 
,>%iky  lH>uMer  day  of  Kutl.ind  and  East  Angiia,  while  the 
I  includes  the  pniple  and  He-de  clays  of  Mr.  S.  V. 
^  H.!.  These  two  types  of  U.ulder  clay  are  very  mdy  in 
^.,,.u  t  With  each  other.    The  brtiwn  boulder  cl.nys  of  East 

;„^v>litshire  rtartjB^^hmad  plain  of  chalk,  whidi  appeals  to 

Une  of  dM;  this  dilf-Iine 
S^^lidliy  wr  the  sk>pe  whidh  dooeada  fron  the 


01  !cr  Gl.-ici,il 
—  *  >n  tlic  j;eoIo; 

remarks  nu  ihe  pyrilic  region  01  the  Sicira  M  irr^a,  Vs 
Collins,  F.G.S.    After  briefly  describing  the  i;es.i'^iph-Li 
ti  n  of  the  Kio  Tinto  mines  an\l  the  occurrcoee  at  t.K< 
pyriious  ores  amongst  sl.ttcs  and  ichi*l>i  whiih  1*^ 
k;neissosc  r><vk«  to  the  north,  and  pass  under  Tertiary  be«U  Su 
southward,  (he  author  procee<lol  to  consider  the  CBSKrai  t 
racters  and  associntions  of  the  pyritCS-de|X>si;.s.  a»|  ||m  ^a* 
general  aci^  'uni  of  the  Ki  .<  unto  dt*i>'et.    The  slatiO  n 
described,  ami  the  lussil  eridcnee  napitulabed  upon 
L  i>|K.r  Devonian  tufgB  had  been  aMjaed  to  th«^  -Voii) 
were  fnslMahcd  to  shew  ibe  fbiUftl  que  to  wcOhcfi^g  ibJ 
in&Itration.   The  various  intrusive  rock»  (syc:iite.  diahnne.  j 
porphyries)  occurring  in  the  schists  were  described,  ao  ! 
of  them  given.    Tlic  seilimcntary  iron  ores  *n*1  lyc-r  C'->x> 
tion  were  next  noiiccxi,  and  the  author  ascrif<\l  thcii  t  'm-.v 
to  depoiiiinn  in  lakes.    The  masses  of  pyritiss  wi-.ich  fjfu.-s'- 
principal  ores  of  Kio  Tinto  were  then  dcicrif)cd.  then  b>sV- 
'Kcurrcnoc  in  fissnr*-.  fietwccn  divsimilar  rocks  cupliin.-L  < 
their  formation  di-i  i-si  I.    The  difTerent  ktnd^  of  ore  oJti. 
from  the  mines  were  notice<t  in  detail,  arvi  tcvenu  i&t.> 
added,  giving  samples  both  of  the  mixed  om  and  of  tht  : 
minerals.    The  m.anganesc  lodei  were  next  dcscriticJ,  and  i^t 
to  be  parallel  to  the  pyritea  fsBWCS,  and  frequently  ^ 
branches  of  tlte  latter.   A  summary  of  the  anthoc's  csaduia 
as  to  the  straiignphy  of  tlic  district,  the  nre  dcfxmtc,  Mrf  : 
surfaoe'geolnQr  mu  appended.— On  lOBe        or  iaif>rs^ 
known  Madreporin  m»i  the  Gfeat  Oolile  of  the  cooofiMs 
Omibtdi  Cloaoeater,  and  Soaem**  bgr     F.  Tobc^ 
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Physical  Society,  February  14. — Annual  General  Met-iing. 
—  Pri>f,  (tuihrie,  I'rfsitlcnt,  in  the  chair.— Prof.  G.  Tullcr  was 
Icuif.l  a  Member  of  the  Soci<-ty.^ — The  Picsiflcnl  then  read  tlic 
te|i«irt  of  the  Council,  in  which  the  Society  was  congratuhiled 
y>(>\\  the  hiimlier  of  original  communications  read — forty-three 
uriiiR  the  past  year.    Among  tlie  works  undertaken  by  the 
M^cit  iy  may  Ix.  nifntinncd  the  [UiMicatinn  of  tbe  fifSl  TOlowe  of 
'Joule's  Scientific  Work**';  a  setoncl  »olnme,  containing  ac- 
>un(*  of  re^rdm  conducted  bv  Mr.  Joule  in  coniunction  with 
tthcr  MicRlific  men,  would  Iw  pnyi^hcrf  «liorllf.— 1*heTte«stti<er 
imented  a  hiRhlv  satUfactory  report.-— The  Council  lor  the 
:muin{;  year  wx-t  then  elected,  the  result  of  the  election  being 
»s   f<dlows      Tresiilent :  rr*>f.  F.  GMfhrie.   Ph.D..    F.R.S.  ; 
v'icc-1'rcsidcnt-i  (whi>  have  filled  the  iiliice  of  I're>idcnt) :  Dr.  |. 
11.  (.KidstoiK,  Prof.  (.  C  r.t.tcr.  Prof.  \V.  G.  .\dam*.  Sir  W. 
Thomson,  Prof.  K.  H.  Clifton  ;  Vicc  l'rcMdcnts  ;  Pr  f  W  .  T, 
Ayiton,  Shclforvl  iiidnrell,  Lord  Ray l<-i;;h,  Pii.f.  \V.  (•".  KuUtris; 
Secretarie.s :  I'rof.  A.  \\    RcinoM  and  Waller  H.iily  ;  Treasurer  : 
1  >r.   li.    .Alkinsoi)  ;   licinfirisirat<»r :    VwA.  Y .    'i'lthric;  other  ' 
Members  of  Council:  C.  Vernon  iJoys,  C.  \^  .  <   "ik--,  I'rof,  (i. 
Kcirtx-s,  I'rof.  F.  Fuller,  U.  T.  (iP^iebrook,  !'t.  I.  Ilopkinson, 
i'lof.  H.  McCleod.  Prof.  J.  Pcrr>',  Piof.  J.  H    I  ' yniing,  Prof. 
S.  P.  Thompson;  Honorary  Mcml>cr  :  Prof.  M.  F.  Ma^art. — 
■|  he  1 11  stotnary  votes  of  thank*  to  the  C'inmiittce  of  the  C  ouncil 
<.f  Education  and  to  the  President,  Sictci,>riei.,  and  other 
(riTiceis  having  l>ccn  i>as*ed,  the  meeting  n  )lve  J  it»clf  inio  an 
(irdina'V  meeting  of  the  Society.->MiM  Marks  dcucribed  a  new 
tine  aoa  area  divider.   This  iMtrament  consist*  of  a  Mneed  rale 
with  a  firm  joint.   The  iittMacd|e  of  «Mh  iinibit  bevclkd,  .ami  ' 
}.t events  a  straight  edge.   One  limb  ii  divided  on  both  etlgcs 
iiuti  a  numlxrr  of  etjual  |>arts,  and  is  fitted  by  a  gri>ovc  on  its 
outer  cdfjc  to  n  plain  nile,  alonp  which  it  can  slide.    To  divide 
:i  line  into  a  givi  :i  iukuIm  ;  .1  i'  |;aal  ]urt<,  the  hinged  rule  is 
li  I  .•\loiif;  the  plain  luit  uil  lUc  Mth  division  from  the  joint  is 
<i)il>i<sitc  a  fincfl  mark  on  the  jdain  rule  ;  it  !■<  then  pl.accd  on  the 
p.ilr,-r  so  that  the  «ih  divi^iun  on  the  gr.i<lufttcd  *trai)^hl  ed^;e 
ci >iiii.ides  with  one  em!  uf  itif  given  line,  and  then  M[i.-ncd  till 
the  straij;hl  edjjo  on  the  inner  ed^e  of  the  other  lunb  passes 
tbrou^jh  the  other  extremity.    The  plain  rule  is  then  prcsw  I 
firmly  down  and  the  hinged  mie  <.lid  along  it.    As  each  division 
the  graduated  edge  passes  the  fixed  mark,  the  Intersection  of 
tl»e  mnvinj;  ed'^e  with  the  jjircn  line  is  marked,  and  thus  the  : 
Unc  is  'bvideil  into  m  equal  part^.     The  instnimcnt  may  be  ■ 
used  in  this  way  to  draw  any  given  nnmber  of  cqtridictaBt  parallel 
lines  between  two  given  poinu.  It  nay  be  oonvenkntly  tised 
in  working  OM  indicatoir  db^ams  and  meaawi^g  areas.— Mr. 
Vr'aUer  Daily  described  certttm  improvements  made  In  hi«  in- 
teLirating  nnemoiiicier,  which  has  hecn  previously  descrilwd. 
rhc  impri>vcincnls  consist  in  the  :>ubstiiution  of  mechanical 
cinint<  rs  I'm  electrical  one:*,         ^^  is  found,  in  the  recent  obscr- 
va'.ions  with  the  instrumci  i  .it  ki.w,  that  the  extra  friction  of 
the  "contact"'  ».m  ^>inirimies    surtiricnl  t>>  s.it)  tin  in^iMn. 
Ihe  mechanical  (< '.niii  i-.  were  fouitd  l"  wi.ik  s:i;i -.I.i.jIi Tuy  in 
ever)'  rc  - 1   >  i .     I  't>  >!.  ( r    liric  showed  sonif  >|  ■('.  :'ikii>  t  \  la  biting 
the  simiiarity  ot  lirn  tuix'  of  Canada  bal«-t<ii  aiid  gias>>.  The 
i;la>^  had  been  Cf  n  '■.<  I  tiy  heating  a  metal  rinr  to  which  it  was 
attached  ;^hc^CaiMn^^«am  hwl  bacn  overheated  in  a  small 

Zoological  Society,  Febnury  17.— Osbert  Salvin,  F.R..S., 
Vice  President,  in  the  chair.— Mr.  F.  F..  Reddard,  P.Z,S.,  read 
a  }>aper  upon  the  structure  of  the  Cuckoos  (Cuculida.*),  and 
|>oin!ed  out  the  diflTcrcncrs  in  the  ptcrTln.iis  and  the  structure  of 

thcsyrinv  \\\  \\\:-  v  iti Mil-  I'.iin,^  wi  lch  he  had  examined.  It  was 
|jr.i|iosv  1  iliMvlciUe  family  nu*»  three  su)>. families  ;  Cuculinx, 
I  huuic  ,  !  :'.:iiv,  and  Centro[>odinK. — Mr.  F.  E.  Hcddard  read 
a  l  aperupi'H  ilu  honrt  of  Af>leryx,  an<l  tailed  attention  to  the 
\ariations  in  t!i<  l  iintiticn  of  the  ri^ht  auriciilo  ventricular  valve 
o1.<^.rved  in  ditierefit  individuaU  irf  this  bird. — .\  communication 
was  read  from  Mr.  M.  Jacotw,  containing  the  first  part  of  an 
account  of  the  Phytoj^Mj^oos  Coleoplera  obtained  by  Mr.  George 
Lewis  during  his  lecood  jottmcy  In  Japan,  from  FetaraMy*  1880^ 
to  September,  1881. 

Oeologitta'  Aasociation.  February  6.— W.  H.  Hiidle«ton, 

F.R.S.,  in  the  chair.  —  The  annual  meeting  was  held  at  Univer- 
..ity  College. — The  following  Officers  were  elected  for  the  ensuing 
year :— President :  W.  Toiucy,  F.(i.S.,  .\ssoc.lnst.C.  I  .  :  \  i  - 
'Pre,u!onts:  Prof.  T.  F.  Blake,  .M.A.,  F.G.S..  T.  \  II.  ImLs, 
F.G.S.,  W.  n.  [hi.llL-,t'.n.  F.R.S.,  F.G.S  ,  V y  li-  nty 
Ilicks,  M.D.,  M.R.C.S.,  F.G.S. ;  Treasurer;  I.  Hopkinson, 
F.G.S.,  FJLS.{  Secretaiyt  Jdin  Foolenon,  1I.D.,  F.G.S. ; 


Kditor:  Prof.  G.  S.  Boulger,  F.L.S.,  F.G.S.  ;  Librarian:  f. 
Bradford,  F.G.S. ;  Council :  J.  Logan  I.obley,  F.G.S.,  F.K.G.S., 
Ed.  Litchfield,  A.  C.  Maylniry,  F.G.S.,  J.  Love.  F.G.S., 
F.R.A.S.,  W.  H.  Barllett,  F.G..S.,  T.  Davis,  F.G.S.,  I.  T. 
H.  Tcall,  F.G..S.,  R.  Meldola,  F.CS.,  J.  Slade,  F.G.S.,  j.  S. 
Gardner,  F.G.S.,  I'rof.  T.  Rujicrt  |oncs,  F.k.S.,  B.  B.  Wood, 
ward,  F.G.S.— Prof.  T.  R.  Jones,  F.K.S.,  gave  an  address  on 
Foraminifen^  recent  and  fossil,  and  Mr.  F.  W.  Rudler  one  on 
K>me  poinu  m  connection  «itb  volcanic  action  ;  both  were  ilhii« 
trated  by  lantern  views  ecUUied  by  Mr.  G.  Smith.— Many 
Instractive  objects  were  ndilbited,  amongst  them  a  series  of 
Pala^dithic  implements  from  Ftaooe,  Spain,  and  England,  by 
Dr.  J.  Evans,  F.R.S. 

Edinbi;ki;ii 

Royal  Society,  February  2. — Mr.  Thoiiia.  ■sip  von  iia,  Pre- 
sident, in  the  chair. — The  President  delivered  ;ui  .i  ldres-,  in 
which  he  di>cusscil  the  erection  of  training-walls  at  the  mouth 
of  the  .Mersey.  He  would  strongly  condemn  such  a  procedure, 
ass'.rtin':  rha'  the  inevitable  result  would  be  the  silting  up  of  the 
appro.iLhci  to  Liverpool. — i^rof.  Tail  submitted  a  paj>er  on  Con- 
densation and  cvauoraiion.  He  pointed  out  that  tlie  present 
mode  of  treating  inc  conditions  of  a  liquid  in  presence  of  its 
vapotir  were  not  ngorons,  inasmuch  as  the  pressute  is  nn* 
douhtedly  diflerent  in  the  two  parts,  while  in  ue  snrface-layer 
between  them  there  i*  a  complex  form  of  stress.  If  attention  be 
confined  to  the  isothermals  of  the  interior  parts  of  a  litpiid,  or  of 
its  vapour,  the  pj  ■  r.i  :ii  -li  i  i  will  apply  rigorously.  With  this 
pro\-iso  the  isoilicriiials  uti  Ili  the  critical  point  consist  of  two 
parts  separated  by  nn  .asymp'  N. — >"i'  V"  i  KiL'ing  10  the  liquid, 
the  other  to  the  vapour.  This  accords  with  ilie  fact  that  liquids 
can  be  subjected  to  hydrostatic  tension,  .and  that  Aitken  has 
shown  that  true  vajiour  cannot  be  rr>ndensc<l  without  a  nucleus. 
— Mr.  John  R.attray,  of  the  Gran'm  M  irine  Station,  coniinuin 
cated  a  note  on  Eetocarpus. — The  Rev.  J.  M.  Macdonald  ex- 
hibite<l  some  specimens  from  Phil.adclphia  which  had  the  ajiiK-.ar- 
ance  of  large  vegetable  fossils.  Mr.  John^  Murray  and  Prof. 
Duns  pronotineed  them  to  be  merely  inorganic  aceretiom  arattnd 
rc«ls. 

Mathematical  Society.  IVLnink'  IV — Mr.  A.  J.  G. 
Barclay,  President,  in  t!u'  i  Imr.  — I'r  if.  Tait  communicated  a 
note  on  a  plane  strain,  wiuth  w.i..  r<-a  1  Hv  Mr.  W.  Peddic  ; 
Dr.  Muir  gave  an  account  of  a  p:i|ier  by  Mr.  I'.  .Alexander  on 
Boole's  proof  of  Fourier's  double  integral  theorem,  and  after- 
wards enunciated  several  theorems  of  his  own  on  the  aihel  ^ ; 
Mr.  Peddie  dii»cu«sed  reflected  rainbows ;  Mr.  Allardioe  gave  a 
note  on  spherical  geometry :  and  Mr.  A.  V.  lysaer  isade  some 
remarks  on  a  proUem  in  plane  geometry. 

CAMnaiDGE 

Philosophical  Society,  iitini:>iv  2.  —  \'\>{.  l  nsiri.  Presi- 
dent, in  the  chait. — i'rol.  C.  S.  Koy,  W.A.,  was  elected  a 
Fellow. — The  following  communications  were  made: — On  the 
/cta-itmclioa  in  elliptic  fuociioiu,  by  Mr.  J.  W.  L.  Glaisher. — 
On  a  CTttMt  atomic  hy|>otlicsis,  by  Prof.  K.  Pearson.  Com- 
mnnicated  by  Mr.  H.  T.  Steam.— On  a  Young's  eriometer,  by 
Mr.  R.  T.  Glaaebroolc. 

Paris 

Academy  of  Sciences,  February  16. — M.  Bouley,  Presi- 
dent, in  the  chair.-  1  in  the  imceuriicios  irommiite  i  in  the  cm- 
pli ivnii.-nt  •>f  the  tisual  foimuLi.  in  the  rei.tiicti.)ii  ot  the  polar 
sl.Trs  at.d  iti  <lctcrininiii'4  the  astroii'.iniic  c  >llniia^iMn.  rin;  cur  ri  ct 
tiTiii-  ii  i|iiir(\l  ti>  rciii  'V?-  thi»<e  cTri>r.~.  \|i-t}iii  l  of  i.l)-frving 
tlic  ]■  il;ii  s'.'ir-  M  any  iivn^liLiii  ilM,t.incc,  Vy  M.  I.ri-\vy.--l  )ij>crip- 
t ion  of  the  nervous  system  ol  Amylm  liuvutiUi.  liy  M.  II.  de 
Lacatc-Duthiert. — On  the  order  of  appear;mc:e  ot  the  lir  t  vi  -,>-;K 
in  the  leaves  of  the  craciierae  ;  third  part,  Crambt  matutma, 
juntfd,  and  (ordil<>lim%  by  M.  A.  Trccul. — Experiments  on  vjine 
phenomena  of  the  movement  of  water  in  an  apparatus  employed 
to  raise  the  liquid  by  means  of  a  mechanical  fall  with  )ut  piston 
or  lifting  valve^  fay  AC.  A.  de  Caligiqr.— On  the  reaictanoe  of 
keeb  in  comNctiao  whb  the  Tdodoes  of  ao  aod  21  knots  an 
hour  reosDtly  obtained  withaat  apedal  extra  motor  power,  by 
M.  A.  Ledien.— On  the  Olilum,  Ammt  vlHt,  rnOdew  (PeroHnf«m 
ii/»Wa),  and  some  other  crypto^amic  diseases  flvevnieat  fiw 
some  years  j»ast  in  the  Luropcan  vineyards,  by  M,  rl.  Marfea.— 
I  <  >u  the  .leiiM'y  aii.i  fii,'»rc  wt  thf  earth,  by  Gen.  L.  F.  Menabrca. 
riu-  aiiih.ir's  ri-seaicho>  lend  to  confirm  the  anticipations  of 
NevvtMn  tint  the  mean  ilcinity  of  the  earth  would  be  fnmd  to 

Ilie  between  five  and  six  times  that  of  water. — On.  the  devclop- 
oncof  tbe  viiwlgiypiisa^  and  of  the  icpradBdhc  oipitt 


Digitized  by  Google 


404 


NATURE 


r/v^  26,  It-." 5 


in  the  comatul*,  by  M.  Kdm.  Perrier. — Extraction  of  the  green 
colouring  matter  of  leaves ;  definite  combinations  formefl  hy 
chlorophyll,  by  M.  Er.  Guignct.  —  On  some  theorems  in 
algebra,  by  M.  Slicltjc. — On  the  healing  power  of  coal-gas  in 
various  states  of  dilution,  by  M.  A.  Witz.  From  his  experi- 
ments the  author  infers  that  the  comiilctc  combustion  of  gas 
requires  a  dilution  of  over  six  volumes  of  air,  the  effect  of  the 
dilution  thus  being  the  reverse  of  what  might  be  supposed 
It  priori, — On  the  laws  of  solution,  by  M.  II.  Le  Chatclicr. 
From  his  researches  the  author  concludes  that  solubility  in- 
creases with  the  temt>eraturc  for  bodies  whose  solution  nhtsorbs 
heat,  <lecreascs  for  tnose  that  liberate  heat,  and  remains  un- 
changed when  the  heat  of  solution  is  null. — On  the  solution  of 
the  carbonate  of  magnesia  by  carbonic  acid,  second  note,  by 
M.  k.  luigcl. — On  a  crystallised  hydrate  of  phosphoric  acid,  by 
M.  A.  Joly. — Note  on  the  cellular  structure  ol  cast  steel,  by 
MM.  Osmond  and  NVcrth. — On  glycol,  its  preparation  and 
solidification,  by  M.  G.  Bouchardct.  A  very  pure  preparation 
of  glycol,  obtained  by  a  solution  of  carl>onate  of  pota.vsa  acting 
on  the  bromide  of  ethylene,  was  found  to  boil  at  198°  C,  and  to 
solidify  at  temperatures  varj'ing  fmm  -  w"'^  to  -  25°. — Note  on 
monochlorhydric  glycol,  by  NI.  G.  Bouchardat. — Action  of  the 
dia-stasc  of  malt  on  natural  starch,  by  M.  L.  Brasse. — On  the 
rotatory  (lower  of  the  solutions  of  cellulose  in  Schweizer's  liquid, 
by  M.  Alb.  Levallois. — Observations  regarding  the  organisms  to 
which  fermentation  is  due  ;  claim  of  priority  of  discovery  in  con- 
nection with  some  remarks  of  M.  Pasteur  on  a  recent  note  of 
M.  Duclaux,  by  M.  A.  Hechamp. — Note  on  the  anatomical 
structure  and  clavsification  of  Halia  priamtts  (Kisso),  by  M.  J. 
Poirier. — On  the  anatomy  of  the  hrachiopods  of  the  genus 
Crania,  by  M.  Joubin. — On  the  nervous  system  of  a  Fissurella 
(F.  alttrnata),  by  M.  L.  Boutan. — On  the  origin  of  the  metalli- 
ferous ores  existing  on  the  periphery  of  the  central  plateau  of 
France,  and  esjiccially  in  the  Ccvennc  highlands,  by  M.  Dieu- 
lafait. — On  the  results  of  M.  SokoloflT's  stuilics  on  the  formation 
of  sandy  dunes  in  Central  Asia,  l)y  M.  VenukoflT. 

Berlin 

Phyiiologtcal  Society,  January  31. — Dr.  von  Monakow, 
referring  to  his  anatomical  investigations  of  the  brain,  commu- 
nicated an  account  of  those  relating  to  the  central  origin  of  the 
optic  nerve.   He  had  enucleated  on  one  or  l)oth  sides  the  bulbus 
in  young  rabbits  and  cats,  and,  after  an  interval  of  si^me  months, 
examined  the  changes  which  ha<l  set  in  as  a  result  of  that  violence 
done  to  the  brain.    In  each  case  he  fouml  regular  ascending 
atrophy  capable  of  being  traced  up  to  the  origin  of  the  nerves. 
By  this  means  he  had  been  able  to  recognise  as  central  original 
spots  of  the  ncrvi  optici  the  corpus  geniculatum  externum,  the 
pulvinar  and  the  anterior  corpora  quadrigemina.    The  corpus 
geniculatum  and  the  pulvinar  consiste<l  of  large  multipolar  cells, 
between  which  lay  a  gray  meclulla'y  substance,  which,  on  being 
coloured    with  cannine,  showed   a   particularly  strong  tinge. 
After  the  enucleation,  atrophy  of  the  gray  medullary  sulistance 
was  observefl  in  both,  while  the  cells  remamed  altogether  intact. 
On   colouring  with  carmine,  the  somewhat  shnmkcn  organs 
appeared  much  paler  than  in  the  normal  state.    In  the  corpora 
□uadrigemina  five  iliflcrcnt  layers  of  small  and  large  cells  and 
fibrous  bands  were  distinguishe*!.     (-)f  these  the  three  inner- 
most layers  lying  towards  the  ventricle  remaine<l  inUct,  while 
the  two  exterior  cellular  layers  were  atrophieil  or  were  alt<^ethcr 
w.^nting     The  degeneration  and  <listurbance  of  growth  after  the 
enucleation  of  the  bulbus  had  not,  however,  extended  l>eyond 
these  primary  centres  of  the  optic  nerve.    Dr.  %on  Monakow  had, 
furthermore,  removed  particular  parts  of  the  cerebral  cortex 
lying  within  Munk's  sphere  of  visi<m,  and  the  degeneration  and 
atrophy  which  succeeded  this  injury,  and,  extended  peripheri- 
cally,  could  be  followetl  through  Gratiolet's  fibres  on  to  the 
three  centres  of  optic  nerves  al>ovc  mentioned,  the  corpus 
geniculatum  externum,  the  pulvinar  and  the  anterior  c-jrpora 
quadrigemina  ( Vifrhut;tlH),   and    l>eyond    the<;e    centres  as 
f.ir  as  the  tractus  opticus  and   the   optic  nerves.    It  was  .in 
interesting  fact  that  after  the  injury  of  the  cerebral  cortex  the 
degeneration  of  the  three  centres  of  optic  nerves  was  of  a  dif- 
ferent character  from  that  which  set  in  after  the  |K.Ti[.hctical  i  iiu- 
clcalion.    The  corpus  geniculatum  and  the  pulvinar  were  now 
altered  in  such  a  manner  that  it  was  mainly  tlie  ceIN  which 
cither  showed  degeneration  or  were  entirely  wanting.    In  the 
anterior  coq)ora  quadrigemina,  likewise,  it  wa->  oilier  layers — 
namrly,  the  ihirtl  medullary  layer  and  the  larf;i  r  cells — which 
wcrr  overtaken  by  degener.it ion.    The  speaket  h:\d  had  ihi- 
"P^ymBj^Tt  ia  making  a  dissection,  of  suutantiating  on  a  man 


who  had  long  been  suffering  from  discsised  reftxuu   tLv  : 
degeneration  in  the  case  of  man  propagated  h-velf  oeaxral  - 
towards  the  three  centres  beforc-menlione<l — jau  a*  nokii  t 
the  case  of  the  rabbits  opemteci  on. —  I>r.  Weyl  sj«.-«<  m  tm.-  _• 
V'hich  look  (|uite  an  exceptional  place  among  albamtnocs  U>  - 
According  to  the  most  recent  researches  albaminott«  b»i.c> 
lained  only  O,  II,  N,  C,  and  S,  but  no  }ihospborn»,  amJ  «k  .  : 
be  di%'ided  into  (i)  albumins  or  albuminous  (M>cJte«  •  1 

water  ;  (2)  globulins,  insoluble  in  water,  but  soluUe  m  •  V 
of  c  jmm  )n  salt  ;  (3)  proteins,  soUiMe  neither  in  water        >  . 
tion  of  common  salt,  but  in  diluted  alkalis.     Ftoaily,  as-—. 
^>up  of  albuminous  Ixnlic-s  was  formcti  by  such  as  were  kCaL 
in  none  of  those  reagents,  but,  except  in  thU  on*  charaaerr  . 
had  no  affinity  to  each  other,  such  as  fibrin,  amrUu'L  a*-  • 
&c.     Casein    ha<l   hitherto  been   identihe«l    .  •■aij    lb  s 
It   was  an   albuminous   body,    because   umler    'fa*    afe^  1 
of  diluted   muriatic  acid   and   pepsin   it  yielded  m  |^ 
and,  besides,  precipitated  an  insoluble  substance,  whut  r 
)>e  classe<l  among  the   nucleins.     Casein    cuntaiiwvJ    •*.  • 
phonis,  and  so  was  distinguishe<l  from  all  o<h«  alNn- 
wdies.    In  order  to  the  demonstration  of  casein  aivl  •!■  .• 
titative  determination  in  milk,  Dr.  Weyl  had,  m  iXf*  L*k 
with    Dr.  Frent2el,   adopted  a  new   and  less  dctailet 
cess  than  that  of  Prof.   Hoppe-Seylei  •o  univrraally  :a 
duced  into  practice.     This  new  prixevs  consisted  ui  •iis~v 
the  milk  threefokl  and  re<lucing  it  with  highly  diluted  cn}f<>.- 
acid  (1  :  1000).    Thereupon  a  flaky  precipitate  at  4iorr  i«c^ 
gatc<l  itself,  which  could  be  filtered  off  and  wci^jhrd.     Th«  , 
cisi.)n  of  this  method  was  equal  to  that  of  Ib-ppe-Seylcr'v  . 
by  means  of  it  Dr.  Weyl  and  Dr.  Frenixel  had  t«|2Txs  <o  *. 
quantitatively   the   transfomiation  of  casein    into  prjitrc  s. 
nuclein.    The  sfx-akcr  hopcti  to  be  able  soi>n  to  tnvk:  cxxacx 
cations  re^anling  the  result  of  this  inve>tigaiion.  —  Dr.  k-« 
had  examined  the  nuclein  of  the  yolk,  in  ortler  to  \c%x  th^  a*> 
tion  of  Mr.   Michat  that  it  resemble«l  the  nuci«so  ^ 
nuclei,  an  assertion  which  lent  a  chemical  vupfor:  to  'V  ^> 
of  Prof.  Mis  that  the  granules  of  the  yolk  entere'J  a>  rrf-.  . 
elements  towards  the  upbuilding  of  the  cml>ry.-i,  %X)A  isjtrae' 
cell-nuclei.    Dr.  Rossel  hail  isolaled  the  nuclem  of  the  fvU 
hen-eggs,  and,  on  examining  it,  had  found  it  c-sxniully  di^:--s.* 
from  the  nuclein  of  cell-nuclei.    While  this  latter  enBa.->» 
the  highly  nitrogenous  organic  bases  guanin  and  hfTa>cs»>. 
none  of  these  bases  were  found  in  the  nuclein  of  ti«  'V 
nuclein  of  the  yolk  wxs,  therefore,  essentially  differoit  fr>M  i^j* 
of  the  cell-nuclei,  and  un<ler  the  demonstration  of  iKt*  dAr- 
cnce  the  sup(>ort  which,  from  the  chemical  >>i«,  ittd  bcp 
afforded  to  the  view  of  the  transference  of  granular 
of  the  yolk  into  cell-nuclei,  fell  away. 
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VAU  Institi;tiow,  at  9. — A  Marine  Biological  Laboratory  :  Prof.  E.  Ray 

Jinke«tcr  ,  „ ,  .  . 

EKBTT  MiC«oscopic*u  Ci.uw,  at  8.— On  the  Conjugation  of  Rhabdonema 
rcuatum,  KOtx  :  T.  R  Buffham 

SATURUAV,  YlKK^^AKS  li. 

v*iCAL  SociBTY,  at  J.— Note*  on  the  lue  of  Nicol'*  Pri.im :  Jaipcs  C. 
^cConnell.— Further  I-ecture  Experiment*  on  Spectrum  Analysi*  :  C. 
."lemitishaw  — On  the  Second  Law  of  ThemUKlynamic*  :  J.  MacfarUne 
'.ray  —On  the  mom  Economic  Potenli-tl  Ijifference  to  employ  with  Incan- 
lesccnt  Lamp*  ;  Prof  W.  E.  Ayrtoo,  F  R.S.,  and  Prof  John  Perry,  M  E. 
'VAl.  Is^TlTiiTioN,  at  J. — Richard  Wagner:  C.  Armbrusler. 
Mix  FlKLO  Cli  b.  at  6.W. — Report  on  the  East  AngUiin  Earthquake  of 
\pril  ai,  ■M4:  Raphael' MeMola,  F.R.AS 

SUNDAV,  Mabcm  i. 
MOAV  LccTUKB  SociKTV,  at  4. — Colonial  Animal*  :  Prof.  H.  N.  Mosetey. 

MOSPAV,  Ma«ch  a. 
<nrv  or  Chemical  iNriusmv,  at  8. 

ciarv  or  Ahts,  ml  8. — Chemistry  of  Pigments  :  J.  M.  Thomson 
KkN'TOLOGiCAL  SociBTV,  at  8.— Fossil  Teeth  of  Extinct  Animals:  E. 
Char  lc»  worth. 

CTOMIA  iNSTlTtrTB,  at  8.  .  .  .     .  j 

>NiiON  IwnTlTUTlON,  at  5- — The  Talmud  and  its  Authors:  Archaeac«ci 
Fnrrar. 

■VAL  InstitittIo!*,  al  J  —General  Monthly  Meeting. 

TUF.SDAy,  Makch  -i. 
lOLOGiCAL  SociRTY,  at  8.30.— General  Remarks  on  the  Fauna  of  Kili- 
manjaro: H.  H  Johnnon — On  the  Insect*  collected  on  Kilimanjaro  hy 
Mr  H.  H.  John*lon  :  Charles  O  Walerhouae.— N  .te  on  a  Nematoid 
Worm  collected  by  Mr.  JiDhn*ton  on  Kilimanjaro:  Prof  F.  Jeffrey  Bell. — 
I»escripuon  of  a  New  Variety  of  Thelphusa  from  Kilimaniaro :  E.  J. 
Mler» 

iNC.'s  CuLllCB  SciH.HCK  Society,  at  8. 

<iVAL  li«»TIT«moN,  at  \. — Digctiion  and  Nutrition  :  Prof.  Gamgce. 

H£n.\'£.SPA};  March  4. 
jciaTT or  A«T»,  at  8.— The  Evolution  of  Machines:  Prof.  Hele  Shaw. 
THURSDAY.  Maiich  5. 

OVAL  SoCIKTV,  at  4.30. 

IN?<(AN  Soiinrv,  at  8.  — New  Genera  and  Specie*  of  Hydroid*  from  H. 

1  iatty'sO'lleclitjn  ;  Prof.  Allman.— Recently  discovered  Flowering  Plants 
ffuni  Interior  of  New  Zealand  :  Rev.  W.  Coknso  — Rearing,  Growth,  and 
Urccilins  of  Salni.  ir  in  !•  ri-.h  Water  in  Great  lirilain  :  I)r.  K   I  >ay 

Institution,  at  7.— A  Commercial  Code  :  O'Connor  Power. 
OVAL  Ikstitution,  at  1.— The  New  ChemHtry  :  ProC  Dewar. 

FRIDA  Y,  Mabch  6. 
BOLOCirrs'  As*ociatiok,  ot  B.  .         „  ... 

OTAL  IttrrtTtrTlOK,  at  «^ — German  Discovene*  al  Perjamus :  C.  T. 
Scwion. 

SATURDAY.  Makch  7. 
OVAL  IWTiTrTiox,  at  J.— Richard  Wanner:  C.  Annbruster. 
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Catalogues  on  Application. 


SECOND  EDITION, 

GRIFFIN'S 

CHEMICAL  HANDICRAFT. 

PRICE  4i.  id.  POST  FREE, 

A  CATALOGUE  OF  CHEMICAL  APPARATUS  ; 

ILLUSTRATED.   CLASSIFIED,  DESCRIPTIVE. 
Demy  8vo,  480  pp  ,  Illustrated  with  1,600  Woodcuts. 
Most  CoMfiifte  atui  Ckfaptst  IJsl  of  Apparatus. 
JOHN  T.  GRIFFIN  and  SONS,  22.  GARRICK  STREET, 
LONDON.  NVX:.   

SAND^^SON  &  Co., 

Sol*  InTentOTM  of  the  Solid  CopperTap« 

LIGHTNING  CONDUCTOR 

In  Continuous  Lengths,  without  Joints.  as»u-'plied  bythemto  HerMajetQr  » 
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The  Jury  Commission,  acting  on  the  Keiwri*  of  the  International  Juries  of 
the  Health  Exhibition,  have  awarded  a  Uroii/c  Medal  in  Class  a6  to  Meiers. 
SakubrsOM  &  Co.  for  their  Solid  Copper  Tape  Lightning  Conductors  ir 
Continuous  Lengths,  without  Joints,  and  of  High  Conductivity  Copper. 
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Messrs.  MACMILLAN  &  CO.'S  NEW  BOOKS. 

nV  THE  LATE  kECTOR  OF  LINCOLN  COLLEGE. 

MEMOIRS. 

By  MARK  PATTISON,  Late  Rector  of  Lincoln  College,  Oxford.    Crown  8vo.  Sj. 

NEW  BOOK  BV  MR.  WALTER  PATKR. 

MARTUS    THE    EPICUREAN:    his    Sensations    and  Mea-. 

WALTER  PATER,  M.A..  Author  of  "The  Renaisiince,  Studic;.  in  .\rt  and  Poetry."    Two  WLv.  Larra 

Svo.  2\s. 

NEW  BOOK  HV  MR.  J.  COMYNS  CARR. 

PAPERS    ON    ART.     By  3Ir.  J.   Comyns  Carr.    Extra  Cr 

8vo.    8/.  bJ. 

A  NEW  AMERICAN  NOVEL. 

RAMONA:   a   Story.     By  Helen    Jackson.     Two   Vols.  K\\ 

Svo.     I  if. 

"There  i^  much  l>eaaty  both  in  the  detail  and  in  the  conception.  The  Scmra  Moreno  i^  a  powerfully  cmoc?.*- 
Thcre  is  gre.it  nobility  in  the  In-lian  hero — the  yoimg  chief,  Alcsiondro  \s%\s  ;  the  minor  charactem  are  sketched  <.  n  •• 
hanil,  and  the  descriptions  are  '-ftcn  charming." — Guavdian. 

A  POEM  BV  W.  G.  WILLS. 

MELCHIOR:  a  Poein.    By  W.  G.  Wills,  Author  of  "Charie<  I 

"Olivia/' ii.c.,  Writer  nf  "Claudian."     Cr*)un  Svo.  9/. 

OEDIPl^S  THE  KING.    Translated  from  the  Greek  of  Sopliocle-  i 

English  Verse  by  K.  I).  A.  MORSHEAD,  M.A.,  late  Fellow  of  New  College,  Oxford,  A*u*Canl  XlAsict  ^J 
College.    Crown  Svo.    3/.  6r/. 

THE  AENEID    OF   VIRCJIL.     Translated  into  English  hy  J  ^ 

Mackaii.,  M..\.,  Fellow  o''  Balliol  CoJlcgc.  Oxford.    Crown  Svo.    7;.  6./. 

"  Tlic  lwK)k  api>c*l!»,  nlwve  r-.ll,  to  people  who  are  ignorant  of  Latin,  and  yet  are  eager  to  hare  a  date  Wn  ••*.  .• 
author's  sul»»t.incc,  andimmcd  by  tht-  incvitiblc  conceits,  additions,  and  refinements  of  modern  renifien,    Socii  nc« * — •  . 
from  Mr.  NLtckail  more  than  they  will  gel  from  any  other  version  to  wtuch  we  cati  direct  them." — SitmrJay  Rene^ 

TWENTV-.SECOND  ANNUAL  PUBLlC.\TION 
(Re^'ised  after  Official  Returns)  of 

THE  STATESMAN'S  YEAR  BOOK. 

A  STATISTICAL  AND  HISTORICAL  ANNUAL  OF  THE  STATES  OF  THE  CIVILISED  Wri. 
FOR  THE  VEAR  1885.    Edited  by  J.  SCOTT  KELTIE.    Crown  Svo.  xot.bd. 

"  Ever}'l)ody  who  knows  this  work  is  aw.ir«  that  it  is  a  book  that  is  indispensable  to  writers,  financiers,  poLiiiciut*.  r-*'^' 
antl  all  who  are  directly  or  indirectly  interc!>ted  in  the  ^xilitical,  social,  industrial,  commercial,  and  finaBcial  coo - 
fellow -creatures  at  home  and  abmad.    All  the  information  that  cotild  possibly  be  desired  by  politiciaat,  BcrdkamK  «»  - 
s}>eakcr5  and  writers  relative  to  the  Constitution  and  Government,  the  Church  and  education,  the  revenue  an  J  trpeaJ.rr- 
amjy  and  n.is'y,  the  area  ami  pipiil.itinn,  the  commerce,  industry,  and  trade  of  every  civilised  country  in  the  work!  u  C«  1<  - 
readily  accessible  within  the  small  limits  of  this  admirable  Vear-Buok." — Standard. 


NEW  VOLUMES  OF  MACMILLAN'S  .MANUAL.*!  FOR  STUDENTS. 

LESSONS    IN    ELEMENTARY    PRACTICAL     PHYSICS.  P' 

BALFOUR  .STEWART.  M.A.,  LL.D.,  F.R.S.,  Professor  of  Physics  in  Victoria  University,  Owens  Cc^Uecr.  Wm-.- 
.ind  W.   W.  HALDANE  (iEK,  Demonstrator  and  .\svistant  Lecturer  in  Physics,  Owens  CoOcse.     ^"irfc  cj- 
Illustrations.    Crown  Svo.    Vol.  1.  Gl.NI  RAL  PIIVSICAL  PROCESSE.S.  dr. 

PRACTICAL  INSTRUCTION  IN  BOTANY,  A  COURSE  OF.  B' 

}■'.  O.  BOWER,  M.A.,  F.L.S.,  lecturer  on  Botany  at  the  Normal  School  of  Science,  South  Kensinj;ton  ;  aod  SyiT"*'" 
H.  VINES,  M.A.,  D..Sc..  F.L^S.,  Fellow  and  Lecturer  of  Christ's  College,  Cambridge,  and  Reader  in  Rocixy  ■ 
University.    With  a  Prefue  by  W.  TlliSELTO.N-  DvER.  M.A..  C.M.C.,  F.R.S.,  F.L.S.,  Assistaat-Dircclor  H  iWl- 
Gardens,  Kcw.    Part  I.  PH ANEROGAMA— PTERIDOPHVTA.  L/mi 

MACMILLAN'S  FOREIGN  SCHOOL  CLASSICS 
Edited  by  fi.  E.  FASNACIIT,  Assistant-Master  in  Westminster  .SdjooL  l8mo. 

SANDEAU,  JULES.— Mademoiselle   DE   LA  SEKiLIERE. 

Historical  .md  Gramm.itical  Notes.    Edited  by  A.  C.  S  i  l.l.L.  M..\.,  .\ssi,iiint-M  L,if  r  on  tJ»e  MoItti  S;  *•  r  W- 
Conegc.    t8mo.    u.  bi. 

MACMILLAN  &  CO.,  BEDFORD  STREET,  LQ2 
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A  MEDICAL  NOVEL. 

3HARLEY  KINGSTON'S  AUNT. 

A  Study  of  Medical  Life  and  Experience. 
By  PEN  OLIVER,  F.R.C.S.    Second  Edition.    Crown  8vo,  ts. 

"  A  novel,  written  by  .1  physician,  with  a  medical  student  for  its  hero,  would  dcser\'e  a  few  words  of  notice 
;  our  hands  even  if  it  were  of  ]c^s  conspicuous  merit  than  this  interesting  volume.  .  .  .  The  plot  turns  upon 
hiyhly  dramatic  incident,  but  it  is  well  worked  out,  and  the  interest  is  well  sustained  until  the  mystery  is  fully 
< plained.  .  .  .  The  scene  is  laid  in  one  of  the  best  known  of  our  medical  schools  of  London,  and  old 
lulents  there  will  have  no  difficulty  in  recognising  the  truth  of  several  of  the  portraits  which  arc  incidentally 
fetched.  .Apart  from  its  technical  interest,  this  book  will  secure  attention  by  its  vigorous  writing,  its  many 
ell-touchcd  pictures  of  life  and  character,  its  clever  incidental  use  of  a  picturesque  and  fading  rustic  dialect, 
iitl  its  side-references  and  just  compliment  to  some  (f  the  social  traits  of  medical  character;  .  .  •  with 
juches  indicating  an  intimate  knowledge  of  medical  society,  and  a  bright  insight  into  some  of  the  best  sides 
f  medical  life  and  character." — British  Afedical  Journal. 

*•  To  every  practitioner  who  wishes  to  renew  the  memories  of  his  youth  the  book  may  be  confidently 
scommended  as  the  companion  of  an  idle  hour." — Medical  Tivus. 

"  '  I  want  to  make  your  flesh  creep,'  said  the  Fat  Boy  to  the  old  lady  at  Dinglcy  Dell.  That  is  what  Mr. 
'en  Oliver,  author  of  'Charley  Kingston's  Aunt,'  wants  to  do  to  his  readers,  and  does  very  effectively  in  his 
arly  chapters.  lJut  there  is  much  besides  'crccpiness'  in  the  book:  cheery  descriptions  of  oIdf;ishioncd 
^ledical-student  life,  an  excellent  '  interior '  of  a  common  lodging-house,  a  well-sustained  tracking  of  a  mysterv, 
nd  much  of  the  soft  Suffolk  talk  by  one  who  evidently  knows  it  well.  This  single-volume  story  is  one  which 
houUl  be  asked  for  at  Mudie's." — The  World. 

"Charley  Kingston  has  one  of  the  most  startling  experiences  ever  accorded  to  a  medical  student.  This 
ficident  is  p'aced  in  the  foreground  of  the  story  where  the  clever  French  mystery  novelists  put  the  murder 
rhc  manner  of  telling  the  tale  reminds  one  a  little  of  that  of  Mr.  William  Gilbert,  who  used  to  write  such 
ealistic  and  powerful  stories.    This  is  in  our  opinion  a  favourable  and  flattering  criticism," — Daily  Neivs. 

MACMILLAN  &  CO.,  LONDON. 
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Maybe  oUaJoed  of  all  Decoraiorj.  Special  Pntc  Medal.  Sanitary  Intitule. 

AwnrU  ofMcril,  Inirmaitooal  Medical  and  Sanitarr  Crnirrr*!.  SiWer  Medal,  National  Health  Society,  1EB3. 

COM)  MKI'AI..  INTKRNATIONAL  HEALTH  F.XHIBITION. 


In  Caaks,     0  per  9  gals.  In  Bottle,  3/3  pur  doz.  Impl.  Pts.*  A 


*  Holtlc*  charged  i'-  prr  dot.,  and  allowed  at  ihc  same  rale  if  rcnirned  ;  but  ibcy 
mu«t  be  paiil  for  wilh  the  Itccr. 

Ncitlier  »uKar.  utcliarum,  nnr  any  cf  the  m.my  new  brewing  MalcriaU  are  u*ed  in 
the  inanufaaure  uf  Uie  "  ii.  N."  Stout ;  it  ii  I'reweil  entirely  fn-an  the  <tnc«t  Malt  and 
Mops;  it  i»,  \M,  mor«  hupped  than  Stout  i*  Kelier.illy;  therefore,  bciiilex  hcin^  very 
niitritiout,  it  \s  an  cxcrtlcnt  Tonic  and  particularly  .-iiitcd  for  invalids  tadie«  nuning,  or 
anyone  re<]uiring  a  Kixx]  vtrcncthcnin^  beverage.  It  \i  a  "S'  und  Nutritioui"  Tonic, 
and  very  much  recummended  by  .Medical  nieit. 
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SPECIALITIES  for  the  MICROSCOPE 


rive  lyjiicAl  examptcii  of  bloutJ  on  one  «li<]c 
Mature  F^<«  of  Klounder,  thiiwlng  )ouni{  fi»h  ... 
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40.d00  specimen*  illutlrative  of  Anatomy,  I'hyiiolo^v.  Iljtany.  Enlomoltwy.  DcuLj^v,  and  Mineralogy,  |».,  |(. 
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The  bord'i  Prayer,  engraved  on  (la**,  with  a 
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I  )r  Koth'«  Comma  Itacinu*  in  Atiaiic  Chulcra  ...  .-. 
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Vrtttiically^irtajiged  graup«,  cmip>i»rdof  l>iatom<,Whcrl«of  ChiroJot.i.  Anchor«and  Plates  of  .Synapta,  Scales  of  Buttcrilies,  &C.  W.  WATSOX  A  i 
call  •pecuil  attention  to  thcx-  Sluice,  ihcir  hcauiy  beiiii;  un<ur|ut<«J,  and  nio>t  ouiublc  as  Kaliibition  Slides-  I'ricci  ia  Cax,  lot.  tU  ,  <  IM        ,  r- 

Scalc»  and  Hairs  of  InMCIs  nrrangrtl  a«  a  Sprii;  uf  Flower*   6<  t*i.  •. 

Do.  I>u.  B'>uijuet«  or  Vases  uf  Flowcrt    „.       .„       ..    ... 
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The         The  leading  peculiarity  of  this  Mattress  is  : 
The  principle  of  arrangement  permits  the  free  movement     Excelsior  "hination  of  a  woven  wire  central  ponita  •rti  w-..^ 
of  one  .sleeper  without  inconvenience  to  the  other,  admits  springs  of  great  strength  and  reliable 

of  complete  isolation  of  each,  and  fffnluaUy  prevents  <<  Matlock "  ^^^'^"'^K"  possessed  hy  no  other  nuke. 
depression  in  the  centrt.  bp^ts  *P'''°e'  obviate  the  ten<lency  in  all  woven  wre 

  BKU-Ktsi        become  hollow  and  so  cauie  sleeper*  to       m'  -  ^ 

The  "EXCELSIOR"  &  "MATLOCK"  COUCHE.S.  middle  of  the  bed, 

ReUilfrom  Cabinet  Makers,  Upholsterers,  4c.  Illustrated  Descriptive  CireuUn  and  Pri^  t  l.i. 

CHORLTON   &   DUGDALE,  MANCHESTER. 

Collection  of  Six  Fasciated  Stems  :— Strawberry,  Sweet  Pea,  Tropaeolum.  Ihistle.  Stonecrop.  and  Celoaia,  p. 
Vertical  Section  of  the  Male  Perichaetum  and  Anthcridia  of  Atrichunn  undulatum,  is. 
Vertical  Sections  of  the  Apothecia  of  Usnea  barbata  and  Lecanora  tartarea,  showing  Asci.  is.  each. 
Trans,  sect,  of  Esparto  Grass  (remarkable  arrangement  of  Fibre),  is. 

'.-CovcrS'iir  ^  ''   '  5*??"  *^ 

i'cliole*  "f  .V.J    1.  I.  i^n,  Geranium,  f\  LdjT  f9*| 

Abutilun,  aiicTCr  !   )  3S. 


j-Coxr  .SliJe  l-c'    r       •  ' 
I.  Taxinea!  (Salnbaiya). 
%.  Abietinex  (."itirMce  Kir^ 
\.  Araui  -iri  c  ( Ar^mcaria). 
4.  TaJiodix  lWelli"»;Ion.a) 
).  Cuprctsinex  (Juui(icr). 


3a. 


a  Cover  Slide: 

Stems  i  f  Olive,  Tea.  Casua- 
rioa,  Caiiiplior.  Sa  6d 


j-Ciiver  Slide  ; 

K.Kit«  of  Caiuirina,  Spruce  Fir 
l-urusrepcns  8a. 


When  ordered  off  th«  Cala> 
lufu*  (eacept  where  special 
(MM**  ari"  nrfiird)  the  prices 
iir«  folti>a>  :— II.  each.  %t  • 
tViten.  ($t  per  JO.  i£i  per  loo. 


Mr.  PIFFARO'S  PATVT 
COUNTERSUNK  SLIPS.- 
now  on  Sak.    Two  aurs  arr  r^^i.  >  - 
ai>d  J  S,  at  6*.  per  dona.    Hmv  i 
•cribcd  in  \\>ftJtmtm»J^HUK*ym/A 
SxUtj,  August  itta  >- 
PIFFARD  S  •5LlDt&— Mr.  & 


slide,  which  is  uvadc  b 
in  an  ordinary  slid*. 

ihin  glass.     I  he  upfMf  .    —  ,  _ 

the  covcr.gUts  bcui^  *««fl  wiik  iIm  AM    TW«  ■»  aa 
cover .gtasa  and  obiaci  bciag  knotkwl  off;  and  ibe 
tiftil  dilTusioa  of  tight. 


ic  by  ibrauBg  witk  a  ^iaawad  aaaaA 

'- '"-'r -"^T -1ii-in '  r'r  -  t.  jii  a 

orfhei  of  ika  dUc  ia  tka*  laifcidj 


REMITTANCE   WITH   ORPER.     ENI.ARGED  CATALOGUE  READV,  POST  FREE. 

PIFFARD,    HUala    HOUSE,    HEMEL  HEMPSTEAD. 


13  (lULU 
MEDALS. 


The  "OTTO" 

PONSUMPTION  of  GAS  guaranteed  to 
»•  25  to  76  ,  les3  than  ANY  other 
Oftfi  Bnf(ino  per  brake  horse-power. 

CMOSBLKY  ■  PATENT  TWIN  ENGINES— 

Impulse  every  Revolution. 
Th«  alffadiest  running  Gas  Engine  yet  made. 
CROnSLKY-n  TATENT  SELF-STARTER— 

Thr  .Safc.1t,  .*>iiii|>lcst,  and  Best. 

CROSSLRY  8  NEW  VERTICAL  ENGINES— 

Requiring  little  Ground  Space. 

CRQ8SLEY  BR0S.7LiraitedrMancheBter. 

'^  Poultry.  EX^  Glasgow  :  58,  Union  Street. 
•»AtMiit*-  A»o  Co.  at  the  Office.  »j  and  jo,  I»- 


16  SILVBJ 
MEDALS 


GAS  Engine. 

OVER  15,000  DELIVEBOJ 


Hill,  QoMfl  Victoria 


I 

» 


A   WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

**  7»  Ikt  tolid  ground 
Of  tfaturt  trusts  Ike  mind  which  builds  for  a/r."— WoRDSWOHTM 


No.  80 1, 

VOL.  31]             THURSDAY,  MARCH  5,  1885 

[Price  Sixpence 

■  NcwfpapcT  at  Ihe  General  Pi»t  Office] 

[All  Rightt  are  Reserrad 

PHOTOGRAPHY  SIMPLIFIED. 


By  means  of  MAWSON  &  SWAK  8  Photographic 
Apparatus  and  Dry  Plates- 

SUPERB  PHOTOGRAPHS 

Can  be  lakan  by  AMATEUBS  ia  the  mott  tkiKul  maniKr,  <o  eA«ly 
thai  any  intclliceni  youth  ntay  be<ome  mauer  or  the  Praccai  afirr  a  few 

Trial*. 

Deseriptivt  Lists,  Hook  of  Inttnution.  and  Cofifs  of  Photopa/<hs 
•     takfH  with  tkeu  Sets  sent  by  Post  for  Six  Stamps. 


NUMEROUS    EXHIBITION  AWARDS 
Have  been  given  for  PhotosrapSi  taken  on 
SWAN'S    DRY  PLATES. 


MAWSON    AND  SWAN, 

MANUFACTUKF.KS    OF    PHOTOGRAPHIC  APPA- 
RATUS  AND  CHEMICALS, 

M08ELEY  STREET.  NEWCASTLE-ON-TYNE 

THE  "  LOISETTIAN  " 

SCHOOL   OF  MEMORY. 

INSTANTANEOUS  MEMORY! 

ART  of  NEVER  FORGETTING  ! ! 

DISCONTINUITY  CURED!! 

A  PhYsi»logi<al  System,  whotly  nnlikt  Mntmottits,  using  none  of 
Us  "UKolitifs,"  "A'tys,"  "Pigs,"  "Links,  "  »r  "Assoeiations." 

Dr.  ANDREW  WILSON.  P.R.S.E.,  Editor  of 
•'  Health.  "  says  :— 

••  ProKRSSOR  LoISETTK'S   SVSTKM  is  PlIYSIOLOCllCAL  AND 

Scientific  in  the  Highest  Deokbe." 


Mr.  RICHARD  A.  PROCTOR,  Editor  of  •'  Knowledge." 
in  No.  117,  dated  January  25,  1884,  says  :— 

"I  HAVE  NO  HESITATION  IN  THOEOUOHI.Y  KKCGMMENDING 
THE  SYSTKM  TO  ALL  WHO  ARK  IN  EARNEST  IN  WISHING  TO 

TRAtv  T'TfR  Memories  erPEcrtvELY,  and  are  therefore 
twin  take  Reasonable  Pains  to  obtain  so  ijsepul 

U  R»    i  . 

Any  Book  Mutered  in  One  Reading. 

to  CorreKi)ondence  Classe*. 

■  ^  •■■  •<•  te 

1  S  E  T  T  E, 

r  Mwha't  LRmty).  LONDON. 


BROWNING'S  AMATEUR'S  SET 

OF  PHOTOGRAPHIC  APPARATUS 


For  Drr- Plate  Photography,  comprlalnr  erery  Artlela 
■hown  in  the  Encravlnc.  Complete  In  Caae,  price  £A  A*. 

Fi  1 1  li  HJHTRATFii  Ca  r  At  iv.t  r  (IF  I'li.tT  iw.B  «rMt.:  A  rr  MUT  ri  ^FKT  raaa. 

JOHN  BRO'WNINO.  63.  STRAND.  LONDON.  W.C.  ^ 


NGGRETTl  8c  ZAMBP?A'S 
ASTRONOMICAL  AND  LOOK  OUT  TELESCOPES. 


UNIVERSAL  TELESCOPE. 

Tenrilrial  ami  A»lronotnical  I'owcr». 

£6  6*.  od.,  £8  88.  od.,  and  £10  ioe.  od. 

lUmstraleii  and  D,urif4i»e  Price  Liils  Pesteii  Fire. 

NEGRETTl   &  ZAMBRA, 
Opticians  and  Scientific  Instrvnn  tit  Makers 

To  Ha«  Majesty  tmb  Qcbbm. 
HOLBORN  VIADUCT, 

Brant he^  ■ — 

48,  CORNHILL,  &  12a.  REOENT  STREET.  LONDON. 
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Google 
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NATURE 


SJMann  5.  iW* 


UNIVERSITY  OF  LONDON. 

NOTICE  is  Hereby  Glv-o,  lhai  on  WEUNtSDAY.  AphI  19  next,  the 
Senate  will  proceed  to  ehcl  Fuminert  in  the  rollowing  IVpartmeots 


Ejtamintrtkifi. 
Ajtts  and  SciinCC- 


Prtunt  Examimrrt. 


T«o  ia  Clatnc* 


[liOi  Lanzuace.)  |Henr>  Craik.  t«i..  LUD.,  M.A. 

HisKry  -    ...I  IPr  f  J  W  Hale-.  M.A. 

h  Laoiuaeeandl  ,  iRfv.  P.  H.  E.  Brrttc.  B.D.,  B.A. 


iRfv.  C.  Scb<cll.  PhO. 


E«i..  M  A. 
Leat>ws.  D.D  .  M  A 


...  aooJ. 

'  Prof  T.  E  Thr  rpe.  Ph  D  .  F  R.S 
(Pr.r  Hayley  Balfour.  M  U  .D  Sc  . 
100/  \    K  R.S. 
(Vacaat. 


Two  in  Botany  and  Ve(elablc> 
Pbytiolocy   ...    .~ ) 

iProf  K    Ray  Unke*ler.  LL.D., 
Two  IB  Comparative  Aaatomy)         I  K.R..S. 


and  Zoolrgy 


Two  in  Efiuity  and  ReaJ  Property*    ,^  iPrrcy  W.  Pun-  n«.  F.«<j..  M.A. 

.]         JA.  .S.  Eddiv  Ev,..  M  A..  6.C 
I  Janet  Ansr  e,  Evi  ,  B  A  ,  Q  C. 


Law 


Two  is  Medic  >n« 


Two  in  AnaiiMny  .> 

Two  ia  PfcyiioJofy  ... 
Two  in  OUtetrk  Medicine 


Two  in  Materia  Med  ca  and  Phar-I 
aaccutiral  Cbco'ttry 


SaJarieM. 

iL.  Schmitx,  E*q..  Pb  D.,  LL.D.,  1 
...  »5o/       F  R  S  E.  ' 
•Prof.  A.  S.  WilWin*.  LL.D..  M.A.  1 

Two  m  the  Enftl 

Litera'ure,  and  I 
Two  in  the  Ftefch  Language 

literature   

Two  in  the  Germn  Laaicuage)  . 

and  Literature  _  )    '*  '  t Vacant. 

Two  in  the  Hebrew  Tea'  of  the. 

Old  Te^lame- 1.  the  Creek  Tr».         ,  IR.  U  BenUy. 

of  the   New  Tei.t.menl.   the.    fJ.  p„f  Le 

EvideiKa  of  the  Chnwian  Re.  I 

ligion,  and  Scripture  Hittory  „   ,  „  „        _  ,  . 

„     .  .     .         1  B  /  I  Prof.  G  Croom  R'.V«»t»on  M  A. 

Two  in  Mental  and  M  >ral  Sacoc*  iW.  j  ^-^^  g.,,  y 

Two  in  Pobtica)  Economy  .„    ...    30/-  .  p^f  Bonamy  Price.  LL  D  .  H  A. 
Two  in  Mathematics  and  Nalu-)  1  Pn^f  A.  G.  CireenMH,  M..A. 

ral  Philo»ophy   |  tVaranl. 

_      .    _  ,0...       .  ,  IProfG  Carey  Fitter,  B.A.,  F  R.S 

Two  u>  Expenmcntal  Ph.'o.ophy    tmJ.  jp,^f  ^  y,,  m.A  .  F.R  S. 

|Pr..f.J.  Emervjn  ReynnUj,  M.D., 
Two  in  C"hemi»try   aooJ.  {  F.K.S 


iPmf.  A.  MacalMcr.  M.D.  M.A  . 

I    F  R.S. 

(Re>-.  Pruf.  T.  C,.  Bonney.  D  Sc., 
F.R.S 
VacanL 

Lawi. 

Two  in  Juri,prud«.ce,    R<>a»i>t  .f^f,  £.  c.  tTark.  LL  D  .  M  A. 

Law,  Prioople*  of  LegiUation. j  100/.  , Vacant, 
and  InlemaiiooaJ  Law  ' 


Two  in  Common  I.aw  and  IjiwI  .  I,  •       _     -  ^ 

and  Prtndp'c*  of  Evidence    ...{  ^  (F  .A.  Pf.illtick.  K*q  ,  B  A  .  QC 

Twoia  Cooititutional  Hi»toey  of  1  ...  Orfar  Browniny,  E»q  .  M  A. 

England                        „.    _i  **'  Prof  A  V  Dicey.  M  A.. 

Mkoicike.  _  „ 

,  iW  H.  Rnuil»«ni,  Em.,  M.D. 
-    -    -  '5°'  \W.  M.lleror.).  Ev,  .  M.I> 

.Str  William  MacC'>nnac.  M  Ch.. 

Two  in  Surgery  ...    .-    ...  i$o/.  |  MA 

t  Vacant. 


aca  it. 

Lauder  Brun'on,        ,  M  D., 

"    "  "     F  R  S. 


IPr.f   D.   I.  Cunningham.  M.E*.. 
C  M  .  F.R.S  E. 
H.  <'•  HowK,  Eiq  .  M.S..  M  B. 
,  I  Prof  A.  Gameee.  M.D..  F.R.S. 

...     .„  too/,  (p^f  f  y^,   1^  I, 

,  ijuhn  William*.  Kwq.,  M.I). 

(1.  Lauder  Bru 
CM.DSc., 
Vacant. 

^     .    „  w.  ^  'A   I  Pepper.  E«j..  M  S,  M  B 

Two  in  r-^rentic  Meditiae   ...    .-     50*  ,  pf^/       V.  Poote,  M  D  ,  B  S. 

flia  Kiaainrri  abuvc  aamrd  arc  rc.cligihle,  and  intend  to  •  Aer  lJbcm> 

mitm  tnr  rc  election.         ...  to 

Caadida(r«  iru»i  ^rnd  ia  ilieif  n«me»  to  the  RegiMrar.  with  any  »lte»- 
lalino  of  their  .jualifw-ation*  they  may  think  de»irjMe.  oo  or  !:efore  Tuc^y. 
March  |i.  It  !•  p*rtieolarly  defcrtd  by  the  S«-t  a«e  thai  ->o  pcnooal  ap- 
dticatv.^  of  any  kiad  be  made  to  iti  individuaJ  Meinbera. 


(JaiTcnity  of  I»r.d'/«i. 

Burliagloo  Oar'l«D«,  W., 

March  3.  iMj. 


By  urdcr  of  the  Senate. 

ARTIH'R  MILMAN.  M  A.. 


ROYAL 


AGRICULTURAL 
OF  ENGLAND. 


SOCIETY 


AGRICULTVRAL  EDCCATION. 


TIM 


I  ol  Candidate*  for  the  Society'*  Senior  Prire*  and  Cer- 

 win  laka  ptoea  IB  ib«  •«k  comaienong  1 1'l  sPAV.  May  11,  1M5. 

cZSm'til  tkt  of  the  Form  of  Kntry  (which  i*  rcqtund  10 

b^MM  ta  hr  Ap3ri7ilij)  aaty  b«  had  00  ayplitatwn  to 

H  M  JENKINS.  Secretary. 


INTERNATIONAL  INVENTION" 
EXHIBITION  PHOTOGRAPH' 

Tk-  h\MMtvtW»  CuMiit  ia»il«  Tatitn  t  r  the  right  of  taking  PI 
-  2r  idhuSm  T««Jer  aad  all  in*  rmatioo  tnay 

^^JgJjT^rSU  ftKWrrA«Y.   Teaden  mo«  be         la  oc« 


LIVING  SPECIMENS  FOR  THE  MICROSCOPE 

GOLD  MEDALawarded  at  the  FISHERIES  F  XHIBITIO.N  u 
THOMAS  BOLTON,  57.  NEWHALL  STREET.  BIRMINCH«» 
who  has  ihi*  week  ient  to  hi*  tijl«CTiher»  tfmammn*  of  «^  •  erear*  . 
Fluke,  with  drawing  and  dcacriptioo.    He  ha*  alw>  «nt  otti  i^^-imb  —  . 
lioiu,  SlcphaoocertM  Elichomii.  Brachionui  ainalam.  I.tn<*«o»>"*  c»7«l». 
Cordyiophora  lactttiri*,  Sj-mgilbi  fla*iaiilia,  Vol*>o»  <!■  •k-.*'^  ■ 
Hydra.  VortieBUa.  Cra>fUh,  and  other  Specimeai  lor  {Ho»l»y  ami  Ma.  _ 

Biological  Laboratory  work.     

Weekly  AnnotutcemeoK  will  be  aiade  in  ibia  place  of  Oiaia    ■■  T  . 
loppiying. 

Specimen  Tabe.  One  Shilling,  post  free. 

Tweuty-tij  Tui*t  in  c»mt  t/SiJr  MtulAi  f»r  Su^^rri^igm  «'  £t  u 
#r  Tw^It*  Tuh*t  f*r  tor  td. 
Portfolio  of  Drawing*,  Ten  Parta.  ii.  each.  

ELECTRIC  LIGHTING.  —  Manufacturtn 

and  oth-r»  ;»»«e^.irif  tpare  power.  aoJ  jT»iroo*  of  lag htioc  cfcwr  • 
economically  by  Electricity.  ihMild  apply  for  Price  l-'>t  I»«^«r 
Arrumalal  jr».  for  .\rc  K  lncai>d'r«cet>ce  LiKhtta«,  t«  il»e  "  J  %  EM  ' 
ELECTRICAL  COMPANY.  Macklntoih  Laaa.  Ho>»w«ua.  L- 

E.  

ELECTRIC  LIGHTING  AND  ELECTRO 

PLATING-The  -lARMAN  "  FLECrRICAL    Ci»MrA>-  - 
ijrr|»ired  10  Sl'PPLY  DVSAMOS  for  U^SiJ:*    i-e  inatn< 
PURCHASK  HIRE    SVSTr.M.  to  tuit  tW  cooiaa  tmt%  d 

purchav-r*.    Electro-p'ating  anJ  FI«trc>.gildmg.  >»ld  f 


any  qoanlity. 


LANTERN 


READINGS.— DISSOLVING 
VIEWS. 

THE  NEW  QUADRUPI.ICON. 
New  Seaiun,  ilU  and  iM}.  — PopuUr  Subject*  tar  i-..  Sa»r 
The  Channel  UUnds— The  War  in  the  Soudan— Tbc  R 
Devooahirc  ScerierT— Hereford  and  the  Ri»er  Wye  — The  t  -.^  •» 
Loodiai  Poor  and  How  They  I.i*e— K^ypt  and  the  Nil*  tat-^-jra- *  • 
way— Tbc  Lifeboat— The  Signal   Bo»-The   .Maida  of  L.W— <*a«  .. 

Trovscr* — Shad  iws  on  the  BIiihI*.  &c.   

The  larje»t  and  newe*t  Stock  of  Laaterot  aiMj  Sli^e»  a"* 
Coicral.  00  Hire  and  Sale  in  ihi*  copuntry  at  the  I>ow«»t  ^ntr% 

r.   MARSH \LL.  73,  Queen  VicJoria  Street.  Lomfaa.  %-C-  _ 

ICROSCOPIC  OBJECTS  FOR  HlRi 

Hiftolosical.  Bolaoical,  Geological,  b»  the  bcai  >I.m«v« 
out  00  moit  moderate  term*.    Particular*  of  B   W'ai  i.^  T-—  * 
Road.  Forest  Hill. 


M 


A  GREAT  BOON  TO  AMATEURS. 

Photoeraphic  ArP*ralui  and  Materialf  of  ibe  Hi«h«»t  \^nM.Uty 
at  City  Price*  from 

THE  PHOTOGRAPHIC  ARTIST  S  STORES. 

4j.  CHARTERHOt  SE  Sgi'ARE.  E.C 
(Clo«e  to  Aldengate  Station). 
COMPLETE    TOURISTS-    OUTFITS.     EVERY  RrQCTSTT* 
New  lllutlraled  Price  Ij4t  tj     .\ddrw  the  M  txar^ai^^  

THE^AMATEUR  S  FIRST  HANDBOOH 

OF  PHOTOGRAPHY 

(iLLv  raAtrii  <^v  J.   H.   T.  ILI  FRBICK- 
M  {^flftt  GtttdtamJ  Initnuttfr  in  iht  M^ern  Dry~fi^  /V, 

3«0  Editi.jn     P.>*t  Free  xyi. 
From  D    H.  CI  n>ONS  ANh  t  O 

79.  BOLD  STREET.  LIVERPOOL. 

H.AMILTON.  ADAMS.  &  CO..  Londw.  and  all  BooV*eJW»  and  r«»*.-i 
 Ul'BLlN     INIVERSin     PRESS  ^SERIFv  

SCIENCE  AND  ART  DEPARTMEN' 

CO  PER  CENT.  GRANT  FOR  THE  PrRCH\SF.  OF  STANI  »» 
COLLECI  IONS  AND  API  ARATl  =  FOR  rEACHlNC.  G».OL*»: 
AND  MINERALOGY.     NEW  LISTS  and  FORMS 
ApiJication  it  to  be  made  rappiicd  by 


THOMAS  I.  DOWNING. 


,>.WHISKIW  STR' 

S' 
AWARDI 


1.. 


-  a:.U  Rare  Mutcrab 


March  5,  1S85J 
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SUNSHINE    RECORDERS— For  UNI 

VKRSAL  ami  f.-r  FIXF.lJ  l.A  1  H  I  I 'f  s- l.iicd  I'rof.  Sioke* 

Z.«lLi<.al  Frame,  a.  jilupicil  by  (lOVF.k N M KN T,  ihe  METKORO- 
L.OOICA1.  COl'NCII.,  anil  maoy  ptivaie  OWrvalorie*.    I'rite  Seven  J 
l  >  Twelve  Guinea^  ;  41x1  Cird*.  yn  —  Au'ly  tu  K.  J.  LKCKV,  cjue  of 
KiMKLANb,  C'<>rr  &  Co^  Northumberbnd  Street,  Stnuid.    Full  Trade 
Ilitcounl. 


MINERALOGY  AND  GEOLOGY. 

Mr.  HF.NSON'S  Ijtt'.t  Arrivil.  are  — 

Ver>'  Fine  DOUJll.V-TKRMI  NATED  CRYSTALS  of  ZIRCON, 
3*  inche*  long.  1)  wuare ;  IIKRYLS,  I>IOKrASE.  I  WAROWITE, 
WALUF-WITK.  NATIVK  SILVKR,  HKRDERI  IK,  Veitv  H»il«,iant 
RUTILES.  CHALCOSIDKRITE,  and  NATIVE  COFPER,  Com- 
wall  ;  POLISHED  JAPE  and  GKFF  N  AVENIURINE.  GROUPS 
and  SINGLE  C  RYSTAlii  of  SllBNIlE,  Japan;  "SHERRY" 
COLOl  RED  TOPA/KS,  Silwria. 

A  Large  Serie>  o.  KoCKS,  aUu  MICROSCOPIC  SECT  IONS  of  the 
sama. 

Liili  »n  A/^Iuali»m         Itammer*.  Chiials,  and  Hammer  Strapa. 
PRIVATE  LESSONS  AND  EVENING  CLASSES. 
BLOWPIPE  CASES  AND  APPARAIUS.       Catalofuei  frc*. 

SAMUEL  HENSON, 

277,  STRAND,  LONDON, 

  Opposite  Norfalk  Street- 


NEW 


SLIDES 


MICROSCOPIC 

JUST  IS:>UED  BV 

EDWARD  WARD,  249.  Oxford  Street,  Manchester, 

British  Pulyiua  (Pul}pd..n»  of  Ulcetlanrt  ciliau).  Opaque  for  Itinocular. 

.■•  M  I.  „        Balvam  for  PolariKope, 

Parajiile  of  Emu  (Niemut  dmniacuO,  in  Balaam. 

Price  One  Shlllinn  tach,  or  po»t  free  for  14  Stamp*  each. 
Mitro>copic  Slidc«  in  great  VAriely  »ent  i  ul  on  telectiun. 
New  Scrie*  of  Unmounted  Objeru  11  Ih^MCtiont  of  the  Cockroach, 
po»l  free  hvr  ><  xd. 


MUSEUMS  AND  COLLECTORS. 

Mr.  DAMON,  of  WEYMOUTH,  will  forward  an 
abridged  CaUlogue  of  his  Collections  in  Natural  History 
Objects,  including  RECENT  SHELLS  (Foreign  and 
BritishX  FOSSIL  REMAINS,  MINERALS,  ROCKS 
MARINE  ZOOLOGY,  &c.,  &c..  &c 

PATERSON  &  COOPER. 

76.  LITTLK  HRITAIN,  LONDON.  K.C. 
Electric  Light  and  Power  and  Telephone  Engineers. 

New  Electric  Light  Catalogue,  poat  free  is. 
PATERSON  ft  COOPER        to  iri*e  notice  that  they  have  diipoMd  of 
the  Pliilowphical,  Edutatimial,  and  E»twrimental  Part  of  their  RuuneM  to 
Mew.  J  andT.  M.^YFIELD,  41.  Queen  Victoria  Street.  E  C. 

G.    CALVER    has    received  HIGHEST 

A\yARD  iot  "  Excellence  and  Improvrmenti"  in  Reflertinc  Tele*cop«» 
exhibtled  at  the  International  Exhibition,  London.  — I )eM:nptive  Cata- 
loguo,  tweKe  itainp». 

G.  CALVER,  F.R.A.S.,  Widford.  Chelmsford. 


BOOKS  (Secondhand),  Miscellaneous,  Re 

mainder*.  ftc  — C  HERBERT.  English  and  Foreign  Bookseller,  319. 
Go'well  Road.  lyindon,  E  C  CatatoKue  free  on  receipt  of  two  stamps. 
Ltbranes,  Old  B<<ik*,  and  Parchment  purchased. 


INTERNATIONAL  HEALTH  EXHIBITION. 

DIVISION-EDUCATION. 

A  PRIZE  MEDAL  AWARDED  TO 
THOBIAS  D.  RUSSELL 

7«,  NEWGATK  STKKtT,  LONDON,  E.G., 
OeologicMl  Collections  for  Science  Teaching; 


EWERS'  GUARDIAN: 

la  the  Preiattion  of  Brewers' laiwesti, 
'1  Parlumenlary  Matter* 

Atni  WiHi  AKD  Sriirr  TiAni 


I  of  every  atleraate 
brewing  interests 
'  quarter-day 


MONDAY  NEXT,  SALE  N->.6864. 
SHELUS 

MR.  J.  C.  STEVENS  will  SELL  by  AUC- 

TION,  at  hi»  Great  Rooms,  38,  King  Sirccl,  Covent  Garden,  on 
MOND.AY  next,  March  9,  at  half  past  11  preciiely,  the  Choice  .ind 
Extensive  C'ollcctiun  of  Shell,  formed  by  Mr  H  (i  (>i'-i kkonst,  of 
Siuilgari,  i'ompri«ing  Fine  Si>eciincns  of  inou  of  the  best  S(i«cie«  i>f  the 
grneraOl.vca,  Mitra.  Voluia,  C)i>nca.  Ovula,  Conus,  Harpa,  Nautilus, 
Sirombus,  Murrx,  Helix,  Cardium,  Pec  en,  &c. 

On  view  the  .Saturday  prior  from  lu  (ill  4,  and  Morning  of  5>ale, 
and  Catalogues  had. 

FERNS,  A  SPECIALITY. 

The  largest  and  most  profusely  ILLUSTRATED  CATALOGUE 
o<  PERNS  ever  published,  containing  much  valuable  infocniaiion,  many 
Synonyms,  numerous  Descriptions,  and  copious  yet  simple  "Hints  00 
Pern  Culture  "  ;  representative  of  our  I  M  MENSB  STOCK  of  FERNS, 
which  i<  probably  the  largest  in  the  World,  suitable  for  STOVE  and 
GREENHOUSE  cultivation,  for  OUTDOOR  PERNERIBS,  and 
other  purposiei. 

May  bt  had  on  appluatwH.    PRICE  it. 
ABRIDGED  CATALOGUE  OF  OVER  lOOO  SPECIES  AND 
VAPIETIES  POST  FREE. 


W.   &   J.  BIRKENHEAD, 

FKRN  NURSERY,  Sale,  Manchester. 


HOW  6l  CO.'S 

Geological  Transparencies  for  the  Lantern. 

Descriptive  Catalogue  on  Applicaltun. 
WALKER'S  SPtCIFIC  GRAVI  IY  BAIJ^NCE  FOR  ROCKS 
AND  MINERALS. 
HOW  &  CO.'S  POCKET  MICROSCOPE  LAMP.  81.  id. 
MICRO  PKTKOLOGV.— Sections  ol  Pitchstones.  Obsidians,  Cruiitca, 
Sy«ait*s,  Diorites   Gabbros,  Doler4les,  BasaItt,  Tachyliias,  Trachyte*, 
Andcsites,  Porphyrite^,  Rhyolites,  Lavas,  Ashc<,  Gneisa.  Schists,  Lime- 
stones, &c..  price  ii.  td.  each, 

JAMES  HOW  &  CO.,  73.  Parringdon  Stmut,  Lomoon. 


MISS  MARK  S  LINE  DIVIDER,  Price  58. 

(See  Naii  kk,  Ji»nuar>'  3>,  p.  375.) 
Prof.  TVN DALE'S  Experiments  in  Frirlional  Electricity,  prepared  accord- 
ing to  directions  of  Mr.  C'orTkr.i  i..    Complete  Set,  C%  lof. 
MATHE.NIATICAL  INS  I  RUM  KNTS  for  C  ollcRes  and  Public  .SchooU 
Littt  anj  ^rluulart  e/  tkt  ahn  t  ^st  /nt. 
STANLEY,  s.  Great  Turnstile.  Hulbom.  and  13,  Railway  Approach, 
London  Bridge. 


THE  ZOOLOGIST: 

A  MONTHLY  MAGAZINE  OF  NATURAL  HISTORY. 
Third  Series  Ediied  by  J.  E.  HARii.yi,  F.L.S.,  F.Z.S..  Member  of  tht 
British  Orniiholi'Ritts'  Union  ;  contains— 
'Original  Articles  by  well-Wnown  njturali<ts  in  every  branch  of  toology; 
habit*  of  animals  ;  arrival  and  de|>arture  of  migratory  birds:  occurrence  of 
rare  birds  ;  distribution  and  migration  of  British  fresh-water  fish ;  new  or 
rare  marine  fish;  local  uiiiaria  :  British  reptiles;  British  land  and  fresh- 
water mbllusca,  with  remaras  on  the  haunts  and  habits  of  the  species ;  and 
other  matters  of  general  inlerrst  10  those  who  delight  in  natural  history. 
Reports  of  the  Linnean.  Zoalcicicxl,  and  F.ntnmoloKical  Societies  Reviews 
of  tutural  history  books.  Occasional  trantlation^  from  foreign  aoological 
journals  of  important  and  inlerestiog  articles  in  various  branches  of  looiogy. 
Thar«  ar«  i>ccasioiial  woodcuts. 

JOHN  VAN  VOORST.  1.  PateraMlcr  Row. 


LA  SEMAINE  FRAN^AISE :  a  Weekly 

Nesrtpaper  and  Review  in  the  French  Language.  Politics,  Literklur*, 
Sckence.  Art,  Varieties,  Notes.  Price  *J  ,  through  Booksellers,  and  at 
the  R.>;!way  BookstalU.    Office.  441.  Strand,  W.C. 

LA  SEMAINE  FRANCAISE  :  Journal  Franqais  pour 

rAnglrierra  :  Politique,  Litt«rature,  Sciences,  Aru.  VariA^  Nout«IIc». 
tt  Notes  Un  eaeraplaire  par  la  poste.  t)^..  <n  liabrcs  posts.  A  bonne - 
racQt  franco  p<u  la  poste — un  an,  tor.  10^.  :  sia  raois,  id.  Prix  td, 
ches  loui  Ics  hbrairea  et  aux  garcs  des  chemins  de  f«r.  Ob  t'abonn* 
aux  bureaux,  441.  Strand,  Londres,  W.C. 

LA  SEMAINE  FRANQAISE.— "  '  La  Semaine  Fran- 

false  '  has  been  brought  out  in  London  for  ths  benefit  of  those  Knglili 
readers  who  may  srisn  to  study  cootcmporary  French  from  all  poinu  of 
view,  instead  Of  COAfining  their  reading  to  one  particular  Gallic  print. 
It  certainly  marits  noceM.  — (7rw/A(c 

TiRMt  or  SvMCRimoH: —  f.  d. 

Thre«  MoniKi  —  _^t9 

Six        ,.  J 
Twehr*  ...    IS  TO 

P.  0.0.  parable  I*  A.  CtirrtN. 
PnblUhini;  Office,  441,  Strand,  W.C. 
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MUTUAL    LIFE  ASSURANCE. 

SCOTTISH   PROVIDENT  INSTITUTION. 

EDiNnritOK-4Sh  ST.  ANDREW  SQUARE.   London  Office— 17,  KING  WILLIAM  STREET.  E.C. 
The  ATTENTION  of  ASSURERS  »  directed  to  the  .Special  AuvANTActb  obtainable  in  tUt  Soctety,  inmpectof 

ECONOMY-  EnuiTV— SAFETY. 

BCONOMY.— The  rrcmiunis  are,  in  many  casts,  20  to  25  per  cent,  under  the  ttsaa]  rates,  w  thai  ■  roUcy  %m  £,%W»  • 
£t2^0  may  Rcncrally  be  had  for  the  yc.nrly  paymcrtt  which  wuuld  elsewhere  ••Hire  j^IOOOOnly. 

fcQUITY.— The  whole  Surplus  is  divisible  among  the  Policy-holdcn  themtehfe* «■  an  equiuble  principle — M«kM*hr-, 
given  to  those  hv  «bo«e  early  death  there  is  a  /<u«  to  the  other  Memben.   Prom  thia  leafce  laige  additiona  have  bees  wm.  1: 
BM7  be  espected  in  the  fntnre. 

8ATBTY.— The  Bniiness  (which  for  ten  yean  hat  acceded  a  Million  yearly)  it  of  the  most  sdeel  cKunctcr.  an 
ducted  at  the  smallest  cost. 

The  expenses,  which  are  less  than  in  any  Office  transacting  to  Utgt  a  bunneia,  were  laU  year  umdcf  9  p«r  com.  «f  a> 

Premiums,  and  little  over  6  per  cent,  of  the  year's  Income. 

THE  PUN08  accumulated  fmrn  Pi  t- nimns  cxr  -cd  £5,000,000.  the  incrca-c  la^t  year  ^>ci.(g  £333,583. 

Only  t»(j  Offices  in  the  Kinjjdoin  (lK>th  older)  have  a\  larijc  a  Fund. 
Claims  under  Policies  now  payable  a  Month  after  Proof. 


I\(p.'il:,  -^'ith   V'l'ilts  !>/  I'l  i  tniurns, 
J.  MUIR  I.KITCH,  London  S,  cn  tafy. 


(.,  on  Affluiition. 


J  AMES  \N  A  rs«  )X,  MiTi. 


I' 


,.  r  -I  Irrr. 

DESCRIPTION    OF   THE  CHEMICAL 

LABORATORIES  at  ifce  OWENS  COf.t.Kr.K,  fr  m  the  Plana  of 

Alk  fi.  Watk  h  I -r,  a  R  a  ,  ti)- Sir  H  K  k  <  U  .  K  K  Su,  Pr«- 
ft^^  r  nf  t'Lt-itiT'try  in  I  fic  (  K» « ti*  I.'.  >Ilc;ir,  \'h!  rui  I.'ii^vi,  rsily.  With 
IjthogrjfKic  C  pici  uf  liie  Origiiukl  fUiu  ami  Ucvialiuiu. 

J.  E.  CORNISH,  3],  PSemfilly.  Maachcttcr. 

Svo,  pp.  fSy,  6J. 

ORGANIC  CHEMISTRY.  — STRECKER- 

WISLICENUS  — EnaliKh  Ediiion,  wiib  extensive  Addilioiu  lo  dale 
By  W.  K.  HODGKfNSON,  Ph  D.,  F.R  S  E.,  P.I.C.,  PnrfeiMr  in 
the  Royal  Miliiaiy  Acadcmr.  aad  A.  J.  GREENAWAV,  F.I.C. 

KKi.AN  l  Al  I..  IRKNtH, 


f  .C  S. 


K  CO 


im  PaurVoluiris        _  ,..\v,...i  ,  i  .  i  ,rK  £j  jt,  OmK 

i,h  i(u.  tuiif'U/iuiu  ill  Kuui.1. 

URE'S  DICTIONARY  OP  ARTS,  MANU- 

KACTl'RKS.  »nd  MINK*-'.  cnntaininR  a  Clear  Kxposition  of  their 
l'tiiKi|'k>  ukI  I'rjcticc.  I  hr  STM-iiih  LtlilioD,  tc  «riii7n  and  enlarged. 
iCiliti'il  )•>  Rim  rNT  Hint,  FRS,  Keeper  of  Minim;  Record*. 
.1..       I  \  :;nn  < rout Ctatribmvn cmipcut  is  Scieaca ami Cuniliar with 

"  llivK'^x  in  a  dit  liiinaTN  like  I  )r   I'rc'i  U  to  infliult  aU  that  i< 

really  oKulial  wiihuut  renderitiK  the  ictult  luo  bulky,  and  coiMequcnily  luo 
««kUy.  '1  hia end,  «rt  ikiak.  ika  aditii*  and  hi*  MmK  tit  eminmi  contributori 
hav«  reached  to  a  very  tatirf»ctocy  degwe.  The  •evcnih  edition  it  a  tKx>k 
which  no  mannbcliifer,  mcrchaui.  miner,  or  le(linwl<i|it>i  >hould  be  wiihgw." 

Lgadoa:  LONGMANS,  (JREKN,  ft  CO. 

f  i-!  I'lif  'Micd,  \'c"^t  Kir-  fji  I  wo  Sianil«. 

NATURAL  HISTORY  and  SCIENTIFIC 

l;<iOK  C'IKCl  I  AR,  No  f-4.  cunlaiiiiiiK  ini|xictaiil  Workt  on  AsTSO- 
huM>  :  CuoicU,  M(H,n.  >ui>,  .Si.ir  Cauluguo  and  Cbarl*.  Mathk- 
M*TK<>     ElrTllkl'liv  and   MasnciiMii.      GaAVlTATtON,  Law*  of 

Maittr,  Acooaiic*.  Atruoauue^.  liiAr,  I.KiiiT.  Omci.  Maraoa. 
OLOCV  and  Cliaiat«lacy.   L'hcmutry.  MicroMopy. 

W.  WESLEY,  a«,  Eiwa  Sueet.  Strand. 


This  Day.  sad  Bditian,  Ooih,  159  ragst,  Fkiet  ft.  6dL 

NATURE'S  HYGtBNE: 

A  SYSTEMATIC  MAM  AL  OK  NATl  RAI.  HYGIENBi 

Ity  C.  T.  KlNUZErr,  F.I.C,  F.CS. 

Thi>  V.  jrk  dcali  coni|wcbcn»ivel]r  with  the  fallowing  and  o*h«r  sabject*  >— 
ChrmiMry  and  Hygiene  of  the  AlmoHilicre— Veatttatiach-Raspfaa^on— 
()»id.iiIon— Puirtfccliom— Chemtatry  and  OMnpoMUon  of  Water— WaMr 
Supply— l*»pn«al  and  Treatment  of  ScwaM— lahctioua  Diiiaaii  Mioo. 
ofgaDiamt  and  I  >itea»c  -Antiaepoca— WilinfcctaWa  and  INwifiwlioil— 
TreaUMM  of  the  Sick,  ftc,  ftc. 

BAILLlftRE,  TINDAI.L.  ft  COX,  m,  King  William  Street 

Strand- 


The  CHEMISTRY  of  the  SECONDARY 

■ATTRRIKS  of  PLANTS  and  PAURE.   Bjr  J.  H.  GLADSTONE. 
Ph.Di.  P.R.Sh  mi  ALPRBO  TRIRB.  P.laai.C  LscMiw  aa  Cha- 
~      "  «.  a*,  td. 


pRt.VCE  RDWARP«ma  PRINCE  GtOA'G£  0*  HJ. 

Ah  niHitraltJ  A  rl,,  h  nitilhJ  ' '  //.  M  S.  RA  CCHA  S  ~" 
tkt  Amtifidts;'  by  PftLXCE  EDWAkl)  *,*J  /'.:. 
GEORGE  ff  WALES.   And  also  the  r>p«auxic  »ar 

New  Story  by  Hkkt  ITartf.  cntiilc<l  — "  A  SHIP  nj  <■ 

See  "  The  Knj;livli  Illustrated  Macafim  '  f..r  Marrb 

PnTutely  lllauratcd.   Prim  ^IM  I  N<  1  .  !>}  [wu  I  ir.HIPI  V 
THE 

ENGLISH  ILLUSTRATED  If  AOAZWE 

F  ur  M.\RCM,  .  ..n>ain  — 

I.  PRINCf:  MiWARO  and  PRINcK  d.ORi.E  uf  U  A2  i  -  • 
now  \    MINK  in  AUSTRALIA    En|iave>d  by  J  !•  •  • 

from  a  I'liol  -Ktaph.  \f  r-rnf-.  • 

H  M  S  "ItACCHANTF."  al  thf  ANimM't^  Ivj.  ,  i  .. 

and  Priiiir  Ccorgr  i.f  Walr.     WiiK  lllii.ir,ii,..iii 

PRIMRO'^I  S  and  I  <  >\VS1.U'S     J)y  ( .r  .rt  Ai  rn  ».      '  A 

br  H  kvi.ip.i 

The  AR'I  of  CASTING  in  ItKON/t    It)  iVforje  S»  -  •  • 
lllnMrationa. 

A  SHIPof  •«  (lotie  c'WteoedV   Ry  Bret  Hane    WtrK  i:  - 

l>y  Hui;h  Tlirimvm 
IMI.C.RIMAI.I  >      I  n  W   M  il  i 

A  FAMILV  AHAIK  (ic  !>c  .  ni-.li.uc.n,    l:>  Huih  *^^ww%\  • 
ofCaacdRack  ) 

MAiMIII.VN      CO.  tONt'ON 


ffftntHfliAK  A  CO^ 


AUTOTYPE  PHOTOGRAPHIC  BOOI 
ILLUSTRATION. 

ADVANTAGES. 
Itl.   They  j<r<-%tr,l  Pailhrul  Rep»«»<nlalioni  of  the  SuVj«t-t» 
»nd.  Prino-il  "n  itic  jm«r  t'f  lti<  •"•nit  it»*lf,  moiinm?^  i-e>.|jn< 
jrd.   For  1  iliiii  II.  i.if  !<>"'  and  un;!cr  they  art  rhcap 
Employed  Ijy  the  1  ru*l<-e«  of  the  Uriiikh  Mu»«um  \,j    W  Lar- 

Socienes ;  alio  by  many  of  the  Icadins  Pubttihrrt. 

Amtmgtt  Ikt  IVfrit  rt{tnttf  Jent.  or  al  pr*«ctii   -  iK»  (« 
Ited  :  1j.Iv  ltr.i.>.rv"«  "  Tahiti"  ;  Prof  Gardner'.  "  I '^e    I  ■,- 
l^llI;.^^lT':       "Practice  of  Ornanietital   Tur m    „  " 
Ornarnental  Art*  o(  Japan  " ;  l»cky<cr'»  "SpettraJ  Aoa  v-w 

Arch«>logicalSat«qrnf  India ■*:  '^StxnA^mm.^Umm 
Of  ihi*  laM  wwk  lh«  Alktmtmm  uif :— "  Th»  hook  it 


cite 

Coin 


■i  — 
-r 


FOR  THE 

ARTISTIC  DECORATION  OF  THE  HOXtr 
AUTOTYPE   FINE   ART  GALLERY. 

74,  NEW  OXFORr>  SI  Kl  !  1 
(Tweaty  Doon  We»»  of  Modi*  .  I  liwiryi 
THS  NATIONAL  GALLERY 
Now  ready 

Fir*!  iuue  of  Autrtt>l>e  Copi"  of  the  mo<t  relrliralfd  jant'.n^i  in  U>x«  tTnl;.—  - 

A    t  he  Fmeisn  S<  h.»>l»     H    1  ;.r  Itnti.h  S-  h 
Proeoeettttonapiit.caiion  ti.  MAN.\<;ER.  ihe  AUrOn  PR  OOMP%» 
Vl  RNERS  "LIBER  ^TIIDIORUIt ** 
Volume  111.,  to  comptete  the  «erh,  no*  ready 
An  1lh.i»t»ahd  PAMfHtBT,  with  Pre«  Noeicee  Am  iM  F^ 
AtAemirum,  yi.mJfmjr,  F»rff«li»,  Ari/fumMl.  he  ,  tmym  ^aM. 
/Va«  Art  Cmt*hir»*.  i«  MC**-  A"-'  SLxftw./nt  par 

THB  AUTOTYPE  COMPANY, 
n.  NEW  OXFORD  STREET,  W.C 
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ORE  HEPOS/TS 

A  Tr,-tit:'.H-  I'H  On  Depo.^its.     Ily  J.  Arthur  Phillips, 
&<u   Demy  8vo,  ppw  624  and  Index  ;  95  Wood- 
cuts and  t  Plate.  (London :  Macmitlan  and  Co.,  1884.) 

A WORK  in  ihe  Knglisli  I  m-  1  a.|e  upon  ore  deposits 
has  long  been  wanted,  and  geologists  and  mining 
engineers  may  be  congratulated  lluit  one  so  xvcll  qualified 
to  do  justice  to  the  subject  as  Mr.  Phillips,  undertook  the 
laborious  task  of  writing  a  general  treatise. 

Mr.  Phillips  divides  his  book  into  two  parts  ;  Part  I., 
occupying,'  one  sixth  of  the  volume,  treats  of  ore  deposits 
in  general,  and  Part  II.  is  devoted  to  a  description  of  the 
principal  metal-mining  regions  of  the  world. 

We  arc  glad  to  sec  that  he  admits  a  wide  definition  of 
the  term  "ore  "  "  .Alth. m-Ii  {>crhaps  not  strictly  rorrcrt. 
.my  material  obtained  by  mining  that  contains  a  work- 
able proportion  of  a  metal  is  often  called  an  ore,  even  if 
the  whole  of  the  metal  be  present  in  the  native  state." 
This  is  a  common-sense  and  practical  way  of  dealing  with 
the  question. 

The  clas5ifi-.i:;(>n  of  ore  dcpn-i;?  is  in  the  mnin  the 
^aine  as  that  adopted  by  Whitney,  in  his''  Metallic  Wealth 
of  the  United  States,"  thirty  years  ago.  Mr.  Phillips 
divides  meulliferous  deposits  into  the  following  groups  :— 

I.  St  PKRMriM 

Deposits  formed  by  the  mechanical  action  ol  water. 
Deposits  resulting  from  chemical  action. 

II.  SlRATiriKP 

Deposits  constituting  the  bulk  of  metalliferous  beds 
formed  by  precipitation  from  aqueous  solutions. 
b.  Heds  originally  deposited  from  solution,  but  subse- 
quently altered  bv  metamorphtsm. 
t.  Ores  dissL'iniiKited  through  sedimentary  beds,  in  which 
ibey  have  been  chemically  deposited. 

I!!.  UNSTRATinED 

c.  .Stockworks. 


■  I, 
if. 


a. 


It.  True  vciiiN. 
A  Segregated  vems. 
(  ( >ash  veins. 
if.  Impregnations 


/  Kahlbands. 
^.  Contact  deposits. 

i4.  Chambers  or  pocket*. 

This  dassitication  is  the  only  blemish  of  any  importance 
in  the  volume,  and  we  greatly  regret  that  the  nothor  did 

not  cast  nfT  dir  1 1  \inniels  of  tradition  and  strike  out  a  new- 
line  for  himself. 

In  the  first  place,  we  are  disposed  to  quarrel  with  the 

j'li.ition  of  superficial  deposits,  as  described  by  .Mr. 
i'Uillips,  from  stratified  deposits  ;  we  do  not  see  how  they 
can  be  logically  separated.  Speaking  of  the  old  auriferous 
j.jravels  of  the  Sierra  Nevada  of  California,  the  author's 
words  are: — "These,  which  are  sometimes  known  as 
^/lu  grmttls,  were  formerly  believed  to  be  of  marine 
origin,  but  are  now  recognised  as  materials  brought  down 
by  the  agency  of  currents  of  fresh  water  from  the  moun- 
Cains  high  above  them  and  deposited,  either  in  the  beds 
of  ancient  rivers,  or  in  lake-likft  expansions  i  1  h 
streams."  Surely,  therefore,  they  arc  stratified.  Furthcr- 
liiotc,  the  term  *'  supcrtlcial  "  should  have  been  avoided 
as  misleading,  i^ccausc  the  student  will  naturally  infer 
that  the  chief  char.icteristic  f  m:  1,  Ii  posits  is  that  they 
occur  at  the  surface;  but  ul.eii  i-nd  gold-  and  tin- 
oL.  XXXI.— No, 


bearing  gravels  buried  at  a  depth  of  more  than  too  feet 
under  other  strata  and  lava-flows  of  Pliocene  or  Miocene 

age.  and  worked  as  true  mines,  the  word  "superficial" 
seems  singularly  inappropriate.  The  author  admits  that 
the  term  "  might  at  first  sight  appear  a  misnomer,"  but 

defends  it  on  the- yrDimd  th.it  "  .i  \  i)Ir.inic  r.nppinLT  hy 
no  means  universal,  and  the  uncovered  beds  of  this  age 
are  die  greatest  importance  to  the  miner."  When 
Whitney's  book  \\as  written  the  name  was  more  in 
harmony  with  the  facts,  as  the  deep  leads  had  not  been 
discovered ;  but  even  then  there  was  nothing  to  justify 
the  separation  of  the  old  alluvia  from  the  class  of  stratified 
deposits. 

The  three  subdivisions  of  the  stratified  deposits  are 

useful  for  impressing  upon  the  mind  the  most  important 
varieties  of  this  class  ;  on  the  other  hand,  when  wc  come 
to  the  onstratified  deposits  we  consider  that  the  author 
has  been  unwisely  conservative. 

Why  should  the  geolocrist  5itep  in  and  call  certain 
mineral  veins  "  true,"  and  thereby  cast  a  sort  of  stigma 
upon  others  uiiich  do  not  fit  in  with  his  preconceived 
theories?  Mr.  Phillips,  like  mo«;t  authors,  rises  th**  word 
'  "true  vein  "  as  synonymous  with  "  fissure  vein  ;  but  as 
it  appears  that  many  of  the  sheet-like  mineral  masses 
called  "lodes"  or  "reefs"  by  miner?  arc  not  tilled  up 
cracks,  it  seems  a  pity  that  the  worship  of  the  "  fissure 
vein  "  should  be  continued. 

.\  tisef'.il  summ.in-  is  ^ivcn  of  the  various  hypotheses 
winch  have  been  propounded  concerning  the  genesis  of 
mineral  veins,  and  due  attention  is  paid  to  the  discoveries 
of  Prof.  .Sandbcrgcr,  which  hnvr  important  bearing 
upon  the  thcor)-  of  lateral  secretion.  The  author  ulti- 
mately concludes  that  both  lateral  secretion  and  the 
ascension  of  mineral-bearing  waters  h  <  e  >  oniriliuted  tn 
the  filling  up  of  fissures  with  the  various  minerals  now- 
constituting  the  vans. 

TliouLrh  he  keep;  up  the  old  subdivision  of  "  sl  i^regated 
veins"  as  distinct  from  true  veins,  Mr.  Phillips  is  justly 
doubtful  whether  such  a  distinction  can  always  be  log!- 
call)  niaint.iined. 

With  reference  to  the  "  impregnations,"  it  is  probable 
that  some  of  the  most  important  Cornish  tin  lodes  in 

j.;ranitc  may  be  classed  under  this  head,  and  tlicicfore 
this  subdivision  might  be  made  to  include  a  good  deal 
more  than  the  nardmtas. 

The  word  "Stockuork*'  is  unfortunately  consecrated 
by  long  usage,  and  it  will  not  be  easy  to  evict  it  from 
mining  literature ;  but  it  is  a  pity  that  no  English  term  has 
been  coined  to  denote  this  mode  of  occurrence.  Speaking  of 
Polberrow  mine,  Mr.  Phillips  says  it  "appears  to  be  the 
only  stockwork  ever  extensivdy  worked  tn  clay  slate.** 
This  is  not  the  case.  The  three  openworks  in  Cornwall 
known  as  Minear  Downs,  Mulberry  and  Wheal  Prosper 
are  other  instances  of  stockworks  in  clay  slate.  They 
produced  90)  tons  of  dressed  tin  ore  in  1883,  and  the 
excavations  are  certainly  sufficiently  large  to  say  that  the 
deposits  have  been  "extensively  worked."  Henwood's 
ac(  ount  of  Wheal  Music  (TVatis.  Roy.  Gecl.  Soc.  CornwaU^ 
\  .  p.  t;5:  shows  that  it  was  a  stockwork  in  clay  slate, 
V*  orkcd  for  copper  ore. 

It  seems  a  mistake  to  retain  the  "fehlbands  "  among 
the  unstratified  deposits.  They  are  pyritiferous  beds 
among  metamorphic  rocks.   At  Kongsberg  they  consti- 


4o6 


NA  TV  RE 


r.lAin-A  5, 


tute  the  congenial  ountry  and  not  the  depo>it  worked  ; 
vhilst  the  Skutterud  fahlbands,  which  are  simply  cobili-  j 
iferous  quartzite  and  mica  schist,  deserve  a  place  am  tn^ 
the  stratified  dep}9its  quite  as  much  as  the  magnetite  of 
Arendal  or  Philipstad. 

In  Part  II.  we  consider  that  Mr.  Phillips  does  good 
service  by  giving  statistics  of  the  production  of  ores,  m 
addition  to  the  descriptions  of  their  moie  j  of  occurrence. 
As  stated  by  him  in  the  preface,  "  This  appears  to  be 
the  only  way  of  accurately  expressing  the  relative  impon- 
ance  of  different  met.in;fcrojs  rc^  ons."  This  feature  of 
Mr.  Phillips's  book,  apart  from  an>ihing  else,  at  once 
renders  it  more  valu.ible  th.^n  the  works  of  von  Cotta. 
Gnmm,  and  von  Groddcck. 

The  L  nited  Kingdom  is  so  rich  in  minerals  that  a  Large  ' 
amount  of  space  is  verj-  fairiy  allotted  to  it,  and,  though 
Cornwall  receives  the  lionS  share  of  attention,  it  must  be 
recollected  that  it  is  the  birthplace  of  Bnti>h  mining  and 
the  school  from  which  a  set  of  hardy  and  intelligent 
miners  have  been  dispersed  among  alt  parts  of  the  globe. 

Speaking  of  an  issue  of  carbonic  acil  gas  from  the  lode 
at  Foxdale  Mine  in  the  Isle  of  Man,  the  author  says 
p.  212  :  *•  At  the  present  time  ■IS^3  in  the  eastern  end 
of  the  iSj-fathom  level,  the  amount  of  gas  is  so  large  that, 
although  volumes  of  compressed  air  are  continually  being 
P'-y.ired  in  from  two  air-pipes,  the  men  experience  the 
greatest  ditficulty  in  working  ;  and.  as  eddies  will  not 
b-im,  the  value  of  the  end  can  only  be  determined  b\  the 
ore  brought  out.''  This  account  is  somewhat  overdraw n. 
The  gas  has  been  trojbleso.-ne  at  times,  but  not  to  the 
extent  stated,  for  we  are  led  to  infer  that  the  men  worked 
ir.  the  dark.  Even  a  .Manxman  is  scarcely  capable  of 
dr.'.ing  levels  without  a  light- 

The  *mall  value  of  the  metalliferous  ore*  raised  in 
France  is  remarkable,  and  the  prospenty  of  the  Belgian 
metal  mines  appears  to  be  on  the  wane,  as  the  value  of 
the  metalliferous  minerals  decreased  from  563.050/.  in 
1S72  to  148,720/.  in  iJ^Si. 

The  famous  mines  of  the  German  Empire  at  Commem. 
in  the  L'pper  and  Lower  Harz,  the  Mansfeld  district  and 
the  Erigcbirge  are  de»cnb-.fd  at  as  great  a  length  as  the 
space  available  in  a  general  treatise  will  admit,  and  many 
miereiting  and  imp<)rtant  details  are  given  concerning; 
the  mines  of  .Austria,  Hung.ir>-,  Italy,  Greece.  .Scandinavia.  1 
Spa.n.  and  Russix  The  statement,  "  Spain  takes  the 
lead  of  all  other  countries  in  the  amount-i  of  lead  .ind 
t\  ixkiilver  wh:ch  it  produces,"  is  scarcely  accurate,  unless 
Mr.  Phillips  is  referring  solely  to  Europe.  The  I  nited 
States  are  now  the  greatest  producers  of  lead,  and 
the  C.ilifi»mian  qu:c'<silvcr  mines  have  for  several  \cars 
surpassed  those  of  Almaden  in  productiveness.  How- 
ever, as  far  as  the  output  of  quicksihcr  last  year  is  con- 
cerned, .Mr.  Phillips  is  doubtless  correct,  for  st.Mislics 
published  within  the  last  few  weeks  >w  that  the  \ield 
of  California  in  18S4  was  only  10S9  statute  tons,  which  is 
less  than  the  average  amount  produced  by  Spain. 

The  account  of  the  metalliferous  minerals  <-.f  the  .Austral- 
asian col>'n»e*  will  be  read  with  interest.    Though  the  \ 
output  of  gold  IS  on  the  whole  decreasing,  tin  ore  has 
the  last  ten  years  become  a  great  source  of  wealth. 


Vegetable  Creek,  New  South  Waks,  gires  a  good  -io  • 
this  mode  of  occurrence.  It  is  stanlm^  to  km  : 
Queensland  produced  io6a^  tons  of  un  on.  t.r 
2,168,790/.  in  1881  :  unfortunately  for  the  vkK>.  \ 
luckily  for  Cornwall,  the  output  of  the  f  jOow.rj  rrx  • 
only  27,312  tons. 

It  was  certainly  no  eas)-  task  for  Mr.  PH:1!tf»u  :T 
press  into  65  pages  an  account  of  the  prukci|ul  u- 
hferoui  regions  of  the  L'mred  States  :  but  he  hut. 
ceeded  in  furnishing  a  %xr\-  useful  r/«jr«M',  the  oci 
of  which  is  the  meagreness  with  which  it  has  bee 
trated    The  metal  m  nes  of  the  I'-iited  Sta^^.  d*- 
more  than  seven  wi^xlcuts,  and  we  shn  j'd  like  \\-  tu  t 
figures  to  explain  the  wonderft.1  dep>Mfs  at  Leaii".  • . 
on  the  shores  of  Lake  Superior. 

It  is  t  )  be  regretted  that  apparently  tboe  i>  •  " 
available  informaf.'^n  conremin^  the  m  ne*  <>f  Mr 
countrj  so  hi.^hly  favoured  as  far  as  nunenlru' 
concerned.    South  .Amertcv  to>-».  has  to  be  trti  r.  ' 
summarily. 

Excepf.n'  for  ha\-ir.g  fo!!'<wed  a  beatrn  • 
classincation.  the  auth-*r  deserves  much  \ftv!*. 
work.    The  dcscr.ptions  of  tlic  mctal-rtiinin;  <L>"  * 
verj  g.»i.  being  based  up  >n  pers^^oal  knowieiitc* 
latest  published  accounts  :  both  Mr.  PhiH  pt  r 
a-«i*tant.  Mr.  Brough.  must  be  commended  f<f 
»  .th  which  they  ha\e  ransacked, all  sorts  of  E>  •  - 
foreign  publications  relating  to  mmmg.   The  rt-"  ' 
are  ven.-  full  and  conp'cte.  and  m  j  :h  vn^.lanvf  ti-  • 
e\crc.?cd  in  correcting  for  the  pre>s  Finall).*'' 
congratulate  the  auth  >r  up>n  his  excellent  indet.  ^ 
ing  no  less  than  twenry-tive  cl'>sely-printed  pas** 
adds  greatly  to  the  utility  .>f  the  b-»k,  which  nJl  i-' 
become  the  standard  wvirk  upon  ore  deposits 
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Island,  tis  P,x>pU.  its  Rti.yur^es,  mmd  /Vr/.'rf* 
By  George  \.  Shaw,  FuLS.  , London:  F.f - 
Tract  Society.  iSij  , 

The  incident  connected  w.th  Mr.  Shaw's  iropr*' 
on   board  a   French  war-ship  at   Tamauic  » 
remembered — an  incident   for  which  the  Frto;^ 
vemment  had  to  rrake  5-^*?anTial  amend?.  M: 
has  been  a  m-.ss  onarx  in  Madagascar  ft^r  nuB* 
and   has  thus  had  ample  opportunity  of  pif  *• 
knowledge  of  the  mterestmg  island.    To  tboje  h^ 
uuh  the  htcrature  of  .NJadagascar  the  TOfcont  * 
present  much  oir.'-.el:>  ;  it  is.  however,  uUPgW^^ 
ing.  and  contams  some  of  the  nrsuhs  of  Mr.  Sii*^^ 
olwerxations-    On  the  physical  geojjraphy  *wl 
of  this  country  there  is  nothing  new,  hot  Mt  Sijj 
presents  the  resuhs  o4"  previous  inve*tiic»tkiiu_ckii4f'^ 
bnei^y.    He  m  the  masn  adopts  the 
conclosions  as  to  the  Malay  ong-"  '^f 
.Malaga*)  pev^plc.  th.vjgh  we  susp 
\'armKi  are  i^rrater.  and  the  iuii  .  -ursc. 
mainland  and  the  island  of  nm^ 
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already  known,  with  some  additional  facts  obtained  by 
the  obiservation  of  him  self  ^u^d  his  brother  mtssuwaries. 
There  is  a  nap  and  a  few  ^'ood  iUostrattons. 

Three  Months  in  the  Soudan.    By  Ernestine  Sartorius. 
(London  :  Kegan  Paul  and  Co.,  1^85  ) 

Mrs.  SARTORiirs  spent  most  of  her  three  inoiuh<  in 
1883-84  at  Suakini,  of  wiiu  h  her  busb.ind,  Gen.  Sartorius, 
waft  Commandant.  Her  bonk  AcaX^  chiefly  with  the  events 
which  cuhninated  in  the  disaster  of  El-Teb.  It  is  mostly 
a.  pl«as8iitf  goMiiqr  racocd  of  liie  daily  life  of  the  town, 
and  of  the  alarms  created  by  the  attempted  raids  of  the 
rebellious  natives  in  the  rii'^rrict  arountl.  It  affords  a 
good  idea  of  the  character  of  the  town  and  its  immediate 
surroundings. 

Lei/uf''  <<)t  Agtuullu> a'  S, n  \  and  other  Pt Oi>cdin<:;<; 
0/  tki  Jiistitule  0/  A^ttiUilure,  South  Kensington, 
London,  1S83-84.  (London  :  Chapman  and  Hall.) 
This  volume  contains  abstracts  of  lectures  delivered  hv  a 
considerable  number  of  well-known  authorities  upon  agri- 
rnltural  matters.  Mr.  Carnithprs  and  the  late  Prof. 
lUickman  pive  their  experiences  upon  grasses  and  farm 
seeds  ;  Prof.  Wrij^htson  has  a  paper  upon  land  drainings  ; 
dairy  management  and  farm  crops  are  treated  of  by  Pro- 
fessors Huldon  and  Fream  and  Mr.  Bernard  Dyer  ;  Mr. 
Henry  Woods  contributes  lectures  upon  Sottfhdnw-n  sheep 
and  ensilage  ;  while  Mr.  W.urmL:tnn  luis  a  conlribntion 
upon  the  nitrogenous  m  itter  \\\  --.ills  ;  and  .Mr.  W  ottlmig- 
ton  Smith  gives  some  good  observations  upon  com 
mildews.  The  names  of  the  authors  of  the  various  lectures 
are  a  sufficient  guarantee  of  their  soundness  and  worth. 

LETTERS  TO  THE  EDITOR 

'  Tkt  Editor  Joti  not  hold  kimttlj  ritpomihlt  for  opinions  fxprttttd 
by  hiitorrifpondtnti.  Neither  can  he  undert4ikt  to  return, 
or  to  torreipond  with  tht  t/ti"  ;  f  ted  mamutr^t, 
ffo  notUtit  taktt*  of  an^^nvmoui  (ommunieationt, 

\T%e  Editor  urgently  reijuesti  c orrttpondentt  to  kup  tkth  letten 
at  ihart  as  potsible.    The  prusurt  on  kis  ifact  is  to  great 

^  tkmi  it  ft  impoinilt  otkermte  to  insure  tkt  appearance  tven 
of  etrnmumieationt  centainin;  ifi!ere;[incanJ  'i(K'r'  '-i  ] 

Sir  William  Thomson's  Baltimore  Lectures 
As  it  is  po':silile  that  some  of  your  readers  msy  have  obtained 
copies  of  the  Papyragcaph  Report  of  my  Inures  on  '*  Molecular 
Dynamics,"  delifered  at  Baltimore  daring  October  1884.  I 
should  be  obliged  by  yonr  giving  pnblietly  to  the  fUbwing 
Correct  ions  s— 

P-'igp  34-  l'n<^'*  '8  and  19.— Delt-lc  "  wc  may  call  it  .1  dynamo% 
1>iit  not  a  panuloi."  I  have  no  rccollcclion  nor  can  I  imagine 
nhni  the  word  was  that  I  suggested  as  more  logical  than 

*'  parnttox  " ! 

P-^Rc  S9,  liae  r4.—For   Dntorticnal "  snbatitote  "  Condensa- 

tionaL" 

Psge  3g&— tn  the  two  expre<tsion<i  for  ^,  given  in  cqoallon 
(I7y,  insert  "taa  /"  beftMe  "  J  sbo,  in  the  ezpits- 

4i<.n»  for  "  tan  e**  and  "tan      of  eqcaUon  (s^  insert 


ex  pits- 
"tan  /*• 


ihictii  is 


before 

n'  +  I  ' 

l^-The  fiirmill.-l   frnm  \i.hi.li 

correctly  given  »t  tii<-  f.o  i 

?*?!f^  Sg6. — In  Hue  15  f: 

'  nwiDbers  of  .  qu.itjaiui  (19)  aad  (ai),1ror  "•"  and 
••»"  respectively. 

WsLLiAU  Thomson 
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star  to  be  double  whose  components  subtend  .1  decidedly  smaller 
angle  than  two  minutes,  but  he  would  not  sec  them  teparatcd. 
I  purposely  rather  understated  the  case.  The  h^her  toe  visual 
power  of  civilised  men,  the  less  room  b  there  for  lavages  with 
eyes  of  equal  aperture  to  turpatt  them. 

With  respect  to  my  short-sigfatedness  in  a  had  lii:;1it,  T  >hall  be 
^'hid  if  you  will  publish  the  accompanying  two  short  p  int  rs  from 
Cntyif'T-iii^t  Phi!<  <(^f  hi<a!  Tiwredingt,  Thq^will  Junv  liow 
I  was  led  to  make  the  discovery.  Kavi-Eh;h 

"The  Use  of  Telescopes  on  Dark  Nights."  By  Lord 
Raylcigh.    (From  the  Camh.  Phil.  Proe.,  Marrh,  1R82.) 

In  Sil/irnitn'!  Journal  for  1881  Mr.  K.  S.  liuHen,  after 
mmting  ofaaenrations  to  a  like  effect  by  Sir  W.  Herschel,  gives 
details  of  some  ofaaervatlons  recently  made  wiJi  a  large  tele- 
scope at  the  Washburn  Obscrvatorj',  from  which  it  appears  that 
distant  objects  on  a  dark  but  clear  night  can  be  seen  with  the 
tell  -mpc  long  after  they  have  ce.xw!  to  I  t-  \  isitvle  with  the  naked 
eye.  lie  concludes,  "it  api>cars  Jo  mil- '.Inl  thi-.  confirmation 
I'f  HriTchr-rs  experiments  i*.  inip.)rt:int.  nnd  woiib  the  nttcntion 
of  ph>^»i».i->.ts.  So  far  as  1  know  ilicre  is  no  satisfactory  explana- 
tion of  the  action  of  the  ordinary  nieht-^oaa,  nor  of  the  nmilar 
effect  when  large  a|>crtures  are  used. 

It  is  a  Well-known  principle  that  no  optical  combinntion  can 
increase  what  is  called  ihe  "  apparent  brightness  "  of  a  dUtant 
object,  and  indeed  that  in  consequence  of  the  inevitable  loss  of 
liH^t  by  absorption  and  rcflcctioa  the  "apparent  bruEhtness  "  i« 
necessarily  iMiwwuilA/  by  evei-y  (arm  of  tefescmpe.  Having  full 
confidence  in  this  principle,  I  was  precluded  from  seeking  the 
explanation  of  the  advantage  in  any  peculiar  action  of  the  tde- 

-ro|iO,  I'lit  w;i-s  <Iii\'<  n  ihr-  <-niu-liis;<in  tlint  tin-  insertion  was 
■  iiii;  of  .T|i|  n:rnt  in.i^'nituil'-  niily,  ll^iit  ;i  !.ir;_;i-  .Kt.l  of  given 
^ni.-dl    •' .i).i)ni<-n!  I'lif^t-Jin  -  '  nr.i-l   I -r  :ii;;.:n^t  n  il.iiK 

ground  whcrt  a  small  area  wouhl  rvt  he  \i-.ih!t.'.  Tlic  cxj'cri- 
menl  was  tried  in  the  simplest  (wssihic  ni.xniu  t  !iy  cuttin}^  cms- 
of  various  sires  out  of  a  piece  of  white  paper  and  arranging  iht-ni 
hs  a  dark  room  against  a  black  background.  A  feeble  light 
proceeded  from  a  nearly  tumed-out  gas-flame.  The  result 
proved  that  the  visibility  was  a  question  of  apparent  magnitude 
to  a  greater  enteat  than  I  had  nelieved  possible.  A  distance 
wax  readily  found  at  which  the  laiger  croues  were  phunly 
visible,  while  Ihe  smaller  were  quite  indistinguishable.  To 
bring  the  latter  into  view  it  was  necessary  either  to  increase  the 
light  con>iidcrably.  tu  nj  prfi.ich  nc.Tt-i,  ur  t.i-tly  t'l  use  a  telc- 
sco|>c.  With  s'liln  lent  iiluniir,.itiwn  llic  .sinalk^t  cio-scs  uscl 
were  seen  pcifi  ctly  defined  at  the  full  distance. 

There  seems  lo  he  no  doubt  tlat  the  cxplais;UiMn  i-  to  be 
sought  within  the  domain  of  ]'h\ siulogical  opti'>.  It  h.is 
occurre*!  to  me  as  jwssiblc  that  with  the  large  aperture  of  the 
pupil  called  hlto  play  in  a  dark  place,  the  focussing  may  be  very 
defective  on  account  of  aberration.  The  illumination  on  the 
retina  might  then  be  really  less  in  the  image  of  a  small  than  in 
the  image  of  a  larj;c  utijcct  of  equal  "apparent  brightness." 

"On  the  Invisibility  of  .Small  Objects  in  a  Bad  Light."  By 
Lord  Raylcigh.    (Fr  m       Cumhrid^e  Phil.      .    ,  Feb.,  1883.) 

In  a  former  communication  to  the  Society  (.March  6,  1882)  I 
made  s">me  remarks  up'^i  ilic  extraordinarj' inlluence  of  apj>arcnt 
magnitude  upon  the  viability  of  objects  whose  "apparent  bright- 
ness** was  raven,  and  I  hiuarded  the  >ug[estjon  that  in  con-^^e- 
qoence  of  abeiration  (attending  the  large  aperture  of  the  pupil 
called  Into  operation  in  a  bad  light)  the  locussing  might  be 
defective.  Further  experiment  has  proved  that  in  my  own  case 
at  any  rate  much  of  the  effect  is  attributable  to  an  even  simpler 
C3U.sc.  I  have  found  in  ,\  nc.i^Iv  I'ark  room  I  .1111  di'^tini  tly 
short-sighted.  With  concnvc  s]iLcirn.lcs  of  36"  negative  ftKUS 
my  nsion  is  rendered  mncb  --hniyi  i.  ,ind  is  attended  with  in- 
rrea«pd  binoailar  effect.  On  a  dark  night  small  stars  .ire  much 
tnorc  evident  with  the  aid  of  the  sjwctacles  than  without  them. 

In  a  moderately  go<Ml  light  I  can  detect  no  signs  of  short - 
sightednes.s.  In  trying  to  read  large  print  at  a  distance  I  ■-•.ic- 
ceeded  rather  better  without  the  gh-Lsses  than  with  them.  It 
seems  dierefore  that  the  eflieet  is  not  to  he  regarded  as  merely 
an  aggmvatioD  of  petmanat  sbort-sightedneas  by  inoeaae  of 
aperture. 

The  use  of  spectacles  does  not  however  put  the  small  and 
the  large  objects  on  a  level  of  brightness  when  seen  in  a  bad 
light,  and  the  outstanding  diflcieuce  may  Still  be  plsnsiUy  attri* 

Inited  to  .Tl>crration. 


Mr.  Carter's  recent  paper  on  "Civilisation  and  Eyesight 
hss  called  up  utercsting  remarfca  from  Lord  Rayle^  sad  Mr  . 
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J.  R.  CamoOt  but  there  seems  to  be  a  factor  ytX  unconsidered 
coanectea  with  sharpness  of  eyesight  which  is  not  dependent  on 
the  vaiyii^  apevturc  of  the  pupil  of  the  ^e.  The  tame  amount 
of  light  excftt  dUTeient  degrees  of  stimulus  on  different  indi> 
viduals,  and  even  in  the  same  person  the  optic  nerve*  are  diiler* 
ently  affected,  accordin(>  to  his  licahh  or  atjc.  The  pathologist 
fa  familiar  with  the  cvahed  irritability  iniluced  by  inn.unmati'in. 

The  t)t)scrvcr  of  clu-,e  dicjble  stars  l>ecornes  in  time  painfully 
aware  that  ihr  uifjli  ai;e  hi-.  |".Hcr  nf  appreciatim;  minute  points 
of  li^lu  i^  blunted,  although  his  eye  may  be  in  a  healthy  condi- 
tion, :in<l  quite  equal  to  niamcopie  work  aoder  anitabte  illu- 
mination. 

The  flattening  of  the  cornea,  together  with  the  alow  reduction 
of  the  curves  ot  the  crystalline  lens,  is  a  common  occunence,  and 
this  change  is  said  to  commence  at  the  age  of  fof^five. 

ModificatioD  of  ibrm  uA  tiie  iaaibOmr  to  vaiy  the  distance 
hetwecD  the  lena  and  the  retina,  due  to  defective  power  in  the 
mmckl  of  the  iri-;,  arc  the  chief  caif-e>  <if  short  sight.  On  the 
Other  hand,  the  eye  ap|)cars  to  have  jji  eat  capabilities  of  mollify- 
ing itself  to  circuuisl.iiiccs.  It  may  degenerate  by  ilisust-.  and 
even  become  oMiieratetl,  as  may  Ik-  seen  in  the  blind  aquatic 
lieelles  of  dark  cavern'.,  the  iKa  of  tlie  \y.\\,  ao'l  in  many  species 
of  underground  Aphides.  Similarly  it  would  seem  that  the  eyes 
of  the  student  who  habitually  |>orcs  over  half-legible  German  or 
other  type,  or  the  eyes  of  the  watchmaker  or  the  engraver,  who 
use  tenses,  will  permanently  accommotla'e  tbemielves  to  the 
•hort  ibd  required  to  view  objectt  at  short  diktaooes,  and  such 
modificaliom  may  be  conceived  to  become  bereditaiy. 

The  pupil  of  the  eye  perhaps  has  an  aperture  wide  enough  to 
admit  the  pencil  of  light  from  any  telescope  ;  yet  it  may  be 
worth  some  consideration  w  hether  the  sen--iiivene<.s  of  the  eye 
may  not  for  certain  purposes  be  increased,  ui.der  due  piccau- 
tions,  by  the  u-^e  i>f  some  such  drug  as  atro;>a  bellailnnn  i.  The 
iris  thus  might  lie  made  less  contractile  under  the  overixi  wering 
light  of  a  ))lanet,  and  jicrhaps  allow  a  better  observation  of  a 
iiimiitr  satellite  rcvolvmg  close  to  its  piimar}'.  It  is  a  well- 
I  Miised  fact  that  a  faint  star  once  seen  may  often  afterwards 
be  detected  with  comparative  ease  by  other  ]icrsons,  if  its  {Xisi- 
tkm  be  truly  shown. 

Venus  may  be  often  aeea  in  broad  daylight,  if  the  planet  be 
pointed  to  by  suitable  marks. 

Caic  of  «wrae  wonM  be  takes  that  the  use  of  bella  lonna  shall 
not  caaiie  the  ohierver  to  see  too  much.       G.  B.  Buckton 

Trb  controvei^  in  Natitkb  on  this  subjca  has  brought  back 
to  my  thoughts  a  singular  iUnstntion  of  tne  power  of  trained 
eyesight  which  seems  worth  noting,  though  it  does  not  toudi  the 
exact  comparison  between  savage  and  civilised  eyes  which  is  the 

immediate  su!)ject  of  the  letter;  which  have  a]ipeared  in  your 
Cfdunuis.  I  refer  to  the  vastly  greater  capacity  for  "leterminin.; 
visii.il  hrcction  sujiplieil  l>y  the  sense  of  symmetry  tlian  by  actual 
discrimination  between  two  slightly  distant  visible  points.  If 
you  look  at  a  cireic,  you  can  aim  at  it>  cetitie  with  far  greater 
exactitude  than  you  could  aim  at  a  point  in  the  true  centre  nf 
the  figure.  Every  rifleman  and  every  billiard-player  l  vein]  lities 
this.  Suppose  a  billiard-ball  placed  a  little  less  than  live  feet 
from  a  pocket,  and  played  at  as  a  half-ball  stroke  from  an  equal 
distance  for  a  winaios  baiard.  This  is  lomethiag  like  what  has 
to  be  done  from  baaflc  In  making  a  pair»of>breedies  stroke  into 
the  corner  pocket.  A  lair  amateur  wul  pot  his  ball  pretty  often  ; 
a  first-rate  professional  will  do  it  very  often.  No  one,  perha|>s, 
can  make  it  a  really  safe  str.ike.  Hut  observe  the  accuracy 
required.  The  margin  of  error  .illowcd  on  each  side  of  the  per- 
fect ^iiiikc  i^,  ('U  a  si  vcn  l  iMe.  iMt  more  than  an  iiu  li  .it  the 
pocket.  This  allows  an  error  on  c-.n  h  .iide  •>(  ab-int  one  de^^n  e 
in  the  point  of  impact  with  a  i.ulius  of  one  it.i  h  itlie  ball 
t>eing  two  inches  in  iliamelcri.  I  his  one  tin  li  subtends 
at  the  distance  from  which  the  .stroke  is  pla><.«l  (nearly 
5  feet),  an  angle  of  i*  X  tin  60',  t',  -  aUut  S'.  I  o  make  the 
atrake  you  must  first,  Iqr  eye,  place  your  striking-ball  right,  then 
yon  must,  by  eye,  aim  the  stroke  right,  and  finally  you  must 
wdte  the  mnsdcs  fellow  the  eye  rightly.  These  three  elements 
of  error  combined  must  leave  a  resultant  ern>r  of  not  more  than 
foOffifths  of  a  minute  ;  that  is  to  say,  a  successful  stroke  must 
have  a  \i>\-?\  1  \x  (11. >r  very  considenifily  less  than  the  smallest 
angular  <ii-t.in>.L-  which  the  eye  can  appreciate  between  two 
visible  points.  This,  of  cour-e,  enplains  also  the  SU|>eriority  of 
a  ride  (•iresight,  which  surrounds  the  object  by  a  symmctrual 
figure  over  one  whlch  depends  on  nwkiaf  one  point  vImMv  l  vei 
-noihcr.  G.  \V.  II. 


Human  Hibernation 

As  it  is  obvious  th.it  Mr  A.  H.  lluilt  linaiefc-  • 
the  facts  of  what  he  designates  a  "well  lHww 
and  as  the  matter  is  one  of  considcrahk  pbpiolitKi.' : 
think  it  well  to  place  before  yoar  roim  tltt  vi--. 
evidence  whidi  saus6ed  otc  of  the  gcnwneBesdihs 
when  I  lefiened  to  it  m  the  fourth  edidea  «f  ar 
I  I'hysiolc^jy,"  published  thirty-two y>eans(t<»-s ii(b«»" 
by  the  present  editor  of  that  treatise.   T1»^  eri*v. 
obtainetl  by  Mr.  Hraid  from  Indian  v.i:ats.  j.'/ 
him  in  a  collected  form  in  1S50,  the  greiicj  I'u 
previously  ap^x'ared  in  the  p.igcs  of  the  Lme 
important  feature  of  it  was  the  testinioot  of 
officers  who  wilnesseil  the  exhumation— ti, 
at  least  three  distinct  cases — U  tkt  ttrfn-Ukt     .  ' 
I'urifii  man,  a  condition  which  COVid  not  be  siamiw  1 

I  have  since  learned  from  a  variety  of  trMuen-  > 
simQar  tcMhDom  hat  been  over  and  over  agw  r*^ 
by  competent  w&dmmIi   Moreover,  in  oaeefjk-i- 
by  Mr.  Braid,  OB  infefOMtioa  supplied  to  km 
British  resident  in  the  Mi— Mr-houae  of  wkoKpi  - 
was  buried,  the  circumstances  of  the  inhanurr  r 
exhumation  were  such  as  aV>solutcly  t..  eidui-,  1 
hy{>othcsis  ;  while  in  the  ca-e  narrated  l-r  I.ir;i  '■ 
'  his  "  Narrative  of  a  jMurriL)  in  Rajwam, '  l^'; 
Iniric'l  in  a  grave  linetl  with  masonry  anl  >.  "  - 
slabs  of  stone. 

It  is  further  worthy  of  mention  that  this  pn'-'^ 
carried  on  fer  tibe  sake  of  gain,  but  as  a  t«us?<- 
Many  jmn  ago  Prof.  Max  MuUcr,  finding  thM  1  *• 
in  the  matter,  kindly  placed  in  my  hands  a  pie  ^ 
In<li.t,  containing  a  summary  of  what  ia  Mir- 
Vogi  philosophy.  The  devotees  of  this  7*un  * 
immemorial  been  in  the  habit  of  artifidsifyt* 
more  or  less  complete  abstraction.  correW"**'. 
those  of  Draidi^m  ;   and  the  con.liiMn  of  S|«!~ 
which  the  soul  is  supix>setl  to  leave  the  bodj  • 
communion  with  the  higher  lAorld.  is  '.he  cbId' 
conditions,  only  to  be  reacbe<l  by  tltc  iV««    '  • 
sequence,  a  character  f.ir  the  highest  s-tk!;  > 

With  the  well-authenticated  fact  of  C-A  .  * 
induction  of  a  state  of  apparent  death,  and  of  '  * 
recovciy  Cram  it,  as  a  "leading  aue."  I  ov* 
incredible  that  such  a  ooodition  of  **  donMSt 
prolonged  for  days,  week%  or  evctt  OBMMk^  • 
sphrre.    The  suspension  of  the  heM<jMtMlada(  • 
course  leave  the  body  susceptible  ol  a  fatal  ir  ■ 
perature.  if  its  warmth  were  abstracted  by  am»*" 
much  cooler  than  itself  WlLUAM  S 

Athcnxum  Club,  February  20 


Methods  of  Determining  the  Ooaaitf  of 

I  HAVF.  just  seen  in  the  report  of  the  V» 
Physical  .Society  (Na  i  I  RE,  January    i  5.  p.  y» 
the  ingenious  and  very  inqjortant  evjn.i  uoeBP*  ,* 
Kifinis  and  Richan  to  determine  ih«  J«fi»*;\ 
woida  suggest  that  mercnry  be  salHtitwte«1  iur 
ing  masses.    The  homogeneity  of  density,  1^ 
which  its  density  and  temperature  can  I* 
ease  with  which  transport  from  one  -.i-lc  c-' 
other  can  be  effected  will  commenii  ttic  u*^ 
mcwle  of  experimcntinv;  siit;.^c^icd  i«  the 
hi-  iletermination  of  the  density  of  the  eant.  '* 
Mithell  iAi>eriinent— adapted  to  tbc  vaiwc 
means  of  the  balance. 

Let  A,  B,  c  be  the  bafamee,  D  B  Use  attr*^ 
H  I,  the  attracting  masses  of  mercury  cuaxAi^-' 
of  the  same  capacity,  sise,  and  weight.    .S.  \sr^- 
fa  eoBtained  ia  the  vessel  m,  so  plaoe«i  tkaA 
the  bdanoe  or  on  d  or  k.  The  basluKe  Nr  . 
with  the  mass  r>  and  e,  mercury  is  aU«sWHr  *, 
the  effect  noted  in  oscillations  after  P  Axa«J  i  mik 
mercury  is  drawn  from  1   r,:  .  11.  ;nLd  v-  i» 
M,  and  I  is  emptied,  ai.' ',  \\\<-  'f-.  ,iri.l  ol«»«r*i«jB 
li  .III  !    I    .111;  irilcn  1;.  lijjci' ,   .ili-i   a  Itv^r^i 
'I'lirri         >ii.-ik  L'.ry  ill  O  iajHMMSi^||^^P   i«  v4H 

I  olinvcr  vat  ions  makinf  DioitiS^^^^''  Ic 
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e  friction  of  the  mercury  are  avoide<l  by  connecting  the  vessels 
,•  wires  with  the  earth. 

If  11  and  I  form  a  mass  of  lead,  I  infer  that  three  interchanges 
e  reqi 
ami  V 

)incigcneiiy  in  the  lead 
langc  will  be  needed. 
The  effect,  if  any,  of  the  vessels  full  of  mercury  l>eing  at 


D  and  F.  will  be  required,  so  that  each  weight  shall  be  brought 
>(>osite  the  top  and  Jwttom  of  each  miss  to  eliminate  want  of 

In  the  plan  1  propose  only  one  inter- 


M 


D  CD 


0 


O  E 


equal  distances  from  the  arras  >,{  the  balance  ran  be  readily 
crmine«l  and  allowed  for. 

The  plan  I  xHg>;cst  may  have  already  presenteil  itself  to  the 
incni  scienti^ls  who  have  originated  their  notable  improve- 
nt  i>n  Von  Jolly's  plan.  The  pleasure  I  had  in  reailing  the 
ount  of  their  proposc<l  research  has  prompte<l  me  to  make 
•»e  suggestions.  ALFKto  M.  Mayer 

itevens  Institute  of  Technologj",  Hoboken,  New  Jersey, 
February  7 

Bees  and  Flowers 

>S  there  is  a  prevailing  idea  that  bees  prefer  red  and  blue  to 
.T  colotirs.  the  f  >llowing  observations  on  their  habits  may  l>c 

-ilcrrst  : — The  common  hive  bees  were  very  busy  among  the 
ers  in  the  g.irdcn  this  morning.  Those  most  fre<|uentctl 
•  yell  iw  croctis,  snowdr)p,  and  Christmas  rose.  Next  in 
fr,  winter  aconite,  yell«>w  jcss.Tmirc,  and  blue  scilla.  On 
jt  blue  violets  and  nn  a  dwarf  erica,  which  is  now  flowering, 
olil  see  none.  Hitherto  my  l>l^^ervations  leil  me  to  suppise 
nc"s'cr  visitetl  the  blue  scill.i  for  honey,  as  I  hrid  never  seen 
■»  settle  down  to  it  in  a  husincss-like  manner,  but  simply  flit 
it  nnd  go  to  something  else.  G.  W.  man 

'  orbriilge-on-Lyne 


1  Free  Lectures 

>l»sF.Rvm)  in  Nati  re  for  February  19  (p.  367)  a  reference 
e  free  lectures  at  I-iverpool,  and  the  mquiry.  Why  c.\nnot 
•imo  thing  be  <lonc  in  other  large  towns?    It  m.iy  interest 
readers  to  learn  that  a  series  of  free  lectures  has  l>een  given 
ig  the  past  two  winters  by  the  professors  of  this  College, 
cts  for  ihc^e  lectures  are  distributed  through  the  agency  of 
.^nniittcc  com|io,ed  partly  of  employers,  and  the  attendance 
''ch  lecture  numl>ers  between  600  and  700.    The  audience 
sts  wholly  of  ]H.'rMins  in  receipt  of  weekly  wages,  the  ser- 
«)f  the  lecturers  are  given  gratuitously,  and  no  charge 
ever  is  made  for  a<lmission.  The  small  expenses  of  printing 
•.suing  programmes  and  tickets  are  defrayed  by  the  Com- 
c.     1  inclose  the  syllabus  of  this,  the  second  year's  course, 
drawing  to  a  conclusion. 

addition  to  these  lectures  wc  have  from  time  to  time  free  lec- 
by  gentlemen  j»ossesving  special  knowledge  of  the  contents  of 
ree  Libraries.  These,  too,  arealtende<l  by  a  large  number, 
y  of  working  |>eoj)le,  a:id  when  the  art  g.illeries  are  com- 
I  next  year  arrangements  of  a  similar  kind  will  doubtless 
».le  in  connection  with  them.  William  A.  Tilpe.v 
;  JVfason  Science  College,  Hirmingham.  February  24 


A  Tracing  Paper  Screen 

\N  atld  to  the  testimony  of  Mr.  Charles  Taylor  about  the 
■     '  n  of  tracing  juii.-r.     1  have  u->ed  for  sovt-i.d 

II  of  tracing  cloth  m'juniol  on  rollers  liki-  a 
-    it  i;-  MI)  portable  and  »4K3  1  fite<l.    With  a  sci  »ptii:un 
jM   <oiI  lamp)  I  have  «hown  Iran^jiarencies  in  the  winter 
to  an  au  '  ♦■rvcn  hunlred  men  in  a  Mi  Hand 

i^fc*  ll»e««Tooiii  the  breakfast  hour— S.  15  to  8  50 

'he  wimiowi  ore  by  no  means  in  the  bent  position, 


and  the  room  is  lighted  by  skylights  as  well  as  by  side  windows. 
It  is  a  pity  this  screen  is  not  belter  known  and  more  extensively 
used  for  scientific  lectures.  II.  Arnold  Bemrose 

Irongaie,  Derby,  February  28 


An  Author's  Gratitude 

I  WISJI  to  express  my  gratitude  to  NatI'RK  and  to  the 
reviewer  in  Nature  of  my  little  pam|<hlet  on  Electrical 
Units  for  exposing  a  com|>ound  error  by  which  the  farad  came 
to  be  described  as  a  fraction  of  the  electrostatic  C.Ci.S.  unit  of 
capacity  instead  of  the  electro-magnetic  unit.  Was  there  ever  a 
greater  blunder?  It  was  as  if  I  hail  said  the  value  of  the  tenth 
i>art  of  a  farthing  is  sufhcicnt  to  pay  off  a  million  times  the 
S'alional  Debt  of  Great  Kritain.  On  recovering  from  the  .shock 
occasionc<l  by  the  revelation,  I  hastened  to  the  printer,  an<l  got 
him  to  correct  the  error  "ere  the  sun  went  down,"  and  now  I 
overflow  with  gratitude  to  your  reviewer,  who  has  relieved  n»c 
of  the  awful  incubus  of  an  error  of  the  lo**  magnitude. 

Richard  Wurmell 


SCIENTIFIC  I.AnORA  TORIES^ 

I FEEL  that  the  present  occasion,  upon  which  you  have 
done  me  the  honour  to  nsk  me  to  preside,  is  one  of 
ver>'  great  impoitancc  indeed,  and  I  wish  sonic  person  more 
competent  to  preside  on  such  an  occasion  and  give  a 
suitable  inaugural  address  were  in  my  place.  I  am 
afraid  I  must  confine  myself  to  something  not  at  all 
worthy  of  the  greatness  of  an  occasion  which  is  almost 
the  opening  of  a  new  university.  Not  quite  so,  because 
the  real  opening  of  this  college  took  place  several  months 
ago  ;  but  still  it  is  an  occasion  which  I  feel  to  be  much 
more  than  merely  the  opening  of  a  department — a  work- 
ing department — in  the  college;  an  occasion  of  so  great 
moment  that  I  regret  that  I  shall  not  be  able  to  give  any- 
thing that  could  be  properly  considered  a  worthy  inaugural 
address.  I  shall  be  obliged  to  ask  your  indulgence  if  I 
contlne  myself  specially  to  departments  with  which  I  am 
personally  familiar-  scientific  laboratories.  The  labora- 
tory of  a  scientific  man  is  his  place  of  work.  The 
laborator)'  of  the  geologist  and  of  the  naturalist  is  the  face 
of  this  beautiftil  world.  The  geologist's  lalwratory  is  the 
mountain,  the  ravine,  and  the  seashore.  The  naturalist 
and  the  botanist  go  to  foreign  lands,  to  study  the  wonders 
of  nature,  and  describe  and  classify  the  results  of  their 
observations.  But  they  must  do  more  than  merely 
describe,  represent,  and  depict  what  they  have  seen. 
They  must  bring  home  the  products  of  their  expeditions 
to  their  studies,  and  have  recourse  to  the  appliances  of 
the  laboratory  properly  so-called  for  their  thorough  and 
detailed  examination.  The  naturalist  in  his  laboratory 
with  his  microscope  and  appliances  for  the  keenest  exam- 
ination, learns  to  know  more  than  can  be  learned  by 
merely  looking  at  external  beauties.  The  geologist  brings 
his  specimens  to  the  chemist  — is  himself  a  chemist  per- 
haps—brings his  crystals  to  the  physical  lalxjratory  to  be 
examined  as  to  their  physical  propei-ties,  their  hardness, 
the  angles  l>etween  their  faces,  their  optical  ijuaiities. 
Some  people  might  think  this  an  ignoble  way  to  deal  with 
crystals.  But  it  is  not  so  to  the  trained  eye  and  deeper 
thought  of  the  scientific  man.  The  scientific  man  sees 
and  feels  beauty  as  much  as  any  mere  observer—  as  much 
as  any  artist  or  painter.  Btit  he  also  sees  something 
underlying  that  beauty  ;  he  wishes  to  learn  something  of 
the  actions  and  forces  producing  those  beautiful  results. 
The  necessity  for  study  below  the  surface  seems  to  have 
been  earliest  recognised  in  anatomy,  and  earliest  carried 
out  in  human  anatomy.  I  am  not  going  to  speak  of  the 
work  of  scientific  research  generally,  but  with  reference  to 
the  special  occasion  which  brings  us  here  this  day-  the 
opening  of  the  chemical  and  physical  lalx>ratories  of  the 
L  niversity  College  of  .North  Wales.    I  am  going  to  speak 

'  AJdre»«  liy  Pnif.  Sir  William  Thomson,  K.R.S.,  on  the  occa«ioii  of  the 
Qf<iiing  of  tie  I  al<>raloric«  of  I'nivrrsity  Coll-,-;*,  l!angnr. 
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of  laboratories  for  students,  laboratories  in  which  the 
students  work  with  their  own  hands.  There  have  been 
laboratories  of  investigation  from  the  earliest  times.  No 

doubt  Aristotle  had  his  ;  iincl  Archimedes  had  a  labora- 
tory wherever  he  went  in  Ins  h.ith,  even,  he  observed, 
and  studied,  and  thoiiglit  out  tiie  laws  of  hydrostatics. 
But  those  were  not  students"  laboratories,  and  our  special 
sabject  to-day  is  a  students'  laboratory,  where  they  can 
meet  together  for  the  practical  study  of  the  various  depart- 
ments of  science,  where  they  will  be  brought  togethcr;to 
use  their  eyes  and  hands  —  their  eye-»  otherwise  than  in 
merely  reading  books  and  looking  at  pictures  or  drawings  ; 
their  eyes  to  observe  accurately,  and  their  hands  to  ex- 
periment, in  <»der  to  team  more  than  can  be  learned  by 
mere  observation.  To  teach  students  to  so  work  and  so 
learn  is  the  object  of  a  scientific  students*  laboratory. 

.1  he  first  scientific  laboratory  that  ever  existed  was 
that  of  Frederick  II.,  King  of  Sicily,  and  w.is  estab- 
lished between  I300  and  125a  Acting  under  the 
advice  of  his  chief  physician,  Martianus,  he  made  a 
law  that  nobody  should  practise  physic  or  surgery 
without  having  studied  anatomy  practically.  He  estab- 
lished a  school  of  practical  anatomy,  to  which  stu- 
dents flocked  from  all  parts  of  l-^uropc  fur  many  years. 
Subsequently  there  was  an  anatomical  school  instituted 
at  Bologna ;  and  in  those  two  schools  we  hear  the  first  of 
students  working  in  laboratories.  The  anatomical  stu- 
den'.-"  \M)rking-ioom  has  for  several  hundred  years  been  ' 
gencrall)  iccognised  as  an  absolute  necessity  of  medi(  al  1 
education,  but  I  believe  there  was  no  other  branch  of 
physical  science  where  students  worked  in  the  laboratory 
until  probably  twenty  years  of  the  present  century  had 
passed  away.  The  University  of  Glasgow  is,  I  think, 
)ustly  entitled  to  take  some  pride  in  the  great  mixlern 
expansion  and  extension  of  the  system  of  giving  students 
practical  work  in  laboratories,  as  an  addition  to  the 
education  which  previously  had  been  confined  almost 
entirely  to  book-work,  or,  at  best,  to  attending  lectures 
illustrated  by  experiments  and  diagrams.  The  first 
chemical  l.iboratory  for  student^,  ^o  f.u  as  I  know,  was  tha'f 
founded  by  a  colleague  of  my  tiwn  name,  tluuigh  no  relation 
— Thomas  Thomson,'  the  great  chemist  and  mineralogist. 
Prior  to  1831  a  students'  chemical  laboratory,  under 
Thomas  Thomson,  at  Glasgow  University,  flourished  and 
was  attended  by  a  large  numlK-r  of  students.  These  were  \ 
chiefly  medical  students,  b;it  a  considerable  number  also  ' 
were  students  w ho  wished  to  learn  diemistry  to  practise 
it  in  the  various  chemical  manufac  tones  in  (ilasgow  and 
the  .North  of  Lngland,  while  so:ne  went  to  learn  chemistry 
solely  for  the  sake  of  science.  A  chemical  laboratory  has 
now  become  indispensable  in  all  universities.  A  notable 
development  f>f  cliemical  l.ilior.itories  with  reference  to 
practical  education  in  chemistry  ,  was  made  by  Liebig  not 
many  years  after  1831.  1  fix  that  date  from  personal  recol- 
lection. In  1831  1  first  came  to  Glasgow,  and  1  well  re- 
member that  the  building  containing  the  chemical  lecture 

'  ( N'.>tf  atlilcii  K.-liruary  i  .■.  is-  -  •— Kir<t  Profr  ,»i>r  of  ChtiiiUtr>-  in  (Ila^uow 
UniwrfMly  :  apfjoiiucrf  1818  ;  lirlil  thr  rhair  til'  hi-  flfjth,  1*15^  1 
'l  ite  mii.uic.  of  the  KAculty  (if  (r,.»  ({u»  CV.IIt.,'c  ^liow  thjt  as  eariy  Ji:<  the  ' 
fim  nwiiili  .<f  t??-,  Tr-f  1  K<iiiu>  1  lnjni>nti  L«:j;aii  a|>j>lying  fv»r  more  luiu 
modiout  |iri  in  which   l<<  carry  on  his  «wk  III  the  departnteiit  of 

chcmStlr).  i  '>r  two  ye.in  he  kr|i|  hi«  wants  pmistMltly before  ihe  Fac-ulty 
tofmhicJi  lir,  trriii.;  ■uly  a  "  Rrijiu.  l'rofe»%  r,"  was  not  a  memVr)  uiilil 
I  inii.iry  1 ,.  ■.  »  'irii  \w,  efforts  v»ef<r  ttiiw  tii-il  »  ilti  «ui  '  A  y\'A  •  (  i;rij!iii  i 

was  then  puivhascU  at  the  corner  uf  Cultcge  Sirecl  anil  shuttle  .street,  otM^dc 
dM  Collt|«  pnctBcU,  Bad  opcnutoiut  •««■  •!  once  bczun,  and  pushed  on 
with  «ach  vigour  thai  the  tMiildinif*  seem  t  i  have  been  ftni^HcU  towards  the 
end  the  same  year  The  b  iiMins  thus  erected  conlairK-.l  ample  and  well, 
designed  accumtnodation  for  leairhinj;  ami  eiperimrniAl  » <>rlv.  I  here  wa«  a 
Large  clo^^s  ro^.m  .ui<)  4  |jr,;r  an'!  ntiv  arraii^nl  publi..  I.i'«if  jlory  for 

sluJentv,  ■<  |n..iti-  i.,.  ,ni-  fir  ih<  [r  il--«ur  .iii'J  fjr  llie  (itMs.-.  u!..jn  .,1 
espcnmenul  reMtonli  !»y  the  profe^-  or  .iiiii  as^ittants,  iw  by  stutieiils  ami 
MhctBi 

Part  ofthe  gTournlfljjr  of  thr  premises  wa.»  kl  to  a  tenant  (lh«  "  FaliiafT 
T«»em  "  fnr  m.Tny  \-e.ini ')  r  .  ii  iv  I  f  jun  1  ttic  buildin.;  Mill  in  t 
and  oceupied  by  "t,r  ,r^r  Vmiri^.  r  ul  Cj.'s  Varii  Store*.  "  Nearly  M  ibe 
rest  r,(  tlie  L  i.nrrxiiy  IJu  Min^,  mltiin  the  College  prniii.  I«  b»vc  been 
pjHeJ  .lown  »ii!,m  the  U»l  twelve  year^  fjr  tfit-  "C.illri.:.:  Kail«a\  St.%ilon," 
wlaili  now  ociiiptea  ihe  site  of  ihe  old  t;U%,;L>w  Colie,;e  aad  l,'m%er»ity.— 


room  and  laboratory  existed  then.    How  loo^  before  i  - 
it  was  built  I  do  not  at  this  moment  recollect.    Tl>c  w«ir>» 
renowned  laboratory  of  Liebig  broog:ht  tog<Hh«r  *B  j:» 

young  chemists  of  the  day.    If  I  were  to  n.ime  the  r*« 
men  who  studied  at  Giessen  I  should  lias  e  t.>  -niTM 
almost  everyone  ofthe  great  chemists  .if  the  prc^mi  ii 
who  were  young  forty  years  aga    His  laboratory 
full  and  flourishing  activity  between  1841  and  f&iS-  a-^ 
ccmtinued  so  for  several  years  more  until  be  migxaicd 
Munich.    It  is  still,  I  believe,  a  prosperoits  uistMiiC;  1. 
carrving  out  the  .lims  of  its  founder  witli  -.m<i  r:iia.sft<< 
zeal  .mil  energy.    One  of  those  chemist*  now  Im  'y^,  n% 
was  youaj4  forty  years  ago,  told  me  a  few  day*  s  net  *• 
Liebig's  laboratory  looked  like  an  old  stable.    \  box  . 
the  building  in  which  we  are  now  assemblei  \- 
an    old   stable,  but    1    fail   to  ditCOter    tha?    jt  't<v 
like  an  old  stable  now.    If  Liebig's  lal)or.i;.»r\  .  '.cyA 
like  ail  oM  stable,  Ijroujjht  out  ^uih  rc>ii!tv  :.»  . 
and  beneiit  the  world,  what  must  we  expect  of  the  bea..;- 
ful  laboratory  in  which  we  are  now  met?  Whal 
Liebig  not  have  given  for  the  applianrcs  .ind  acl%ajiti^a 
afforded  by  the  well-equipped  buildin;;-.  of  the  N.— 
Wales  College  at  IJ.ingor  .-    \\  lv;\t  »*<»olil  l  i<bi^  tt  ••    . .? 
given  for  the  facilities  which  now  exist  m  thc^  ^thmtxiMt- 
appointed  lecture-rooms  in  which  we  arc  now  net,  •»! 
for  the  carefully-equipped  laboratories  and  workiQC-rr^r^ 
and  places  for  special  experimental  work  covering  the  am 
of  the  old  stables  and  coach  housesof  the  "  rcnrhyn.^m* 
Hotel"!    If  the  professors  and  the  Students  in  ibta  <. 
lege— I  think  I  may  alrcidy  s-iy  this  thris  m^  c\iUe^- 
will  be  inspired  by  the  leal  of  those  who  have  «ior«ei^ 
before  them,  a  great  reward  will  result  ev«a  m  %ht  >» 
year  of  the  existence  ofthe  institution. 

With  respect  to  physical  laboratories  I  niay  bealk>«rJ 
without  being  thought  egoti>ti<  al.  tj  sa\  StMnething 
which  I  mils:  '-pcik  of  my  own  action  The  pliyvsfti 
laboratory  m  the  I'nuersttyof  (jlaago.s  is,  I  beJicvcila 
first  of  the  physical  laboratories  of  which  we  have  no*  « 
many.  When  I  entered  upon  the  profeesorshtp  of  aai  mi 
philosophy  at  Cilasgow  I  found  appiratus  of  a  vvr) 
fashioned  kind.  Much  of  it  w.is  more  th.m  j  bun.'.TC 
years  old,  little  of  it  less  than  fifty  years  old,  .md  rn>»*:  ^< 
it  was  of  worm-eaten  mahogany.  Still  with  such  appli- 
ances year  after  year  students  of  natural  phik>«opb<)  hni 
been  brought  together  and  taught.  The  prir-r  j  U--  nl 
dynamics  ami  electricity  h.ad  been  well  illa«rj;cU  loi 
well  r.iii^ht  .is  \\cll  t.m^ht  aN  Ici  tnrcb  and  impcricCt 
appar.itus~but  apparatus  merely  t»l  the  tcctufe-iiSiuoa- 
tion  kind— could  teach.  But  there  was  abiol*itciy  »^ 
provisitm  of  any  kind  for  experimenol  iaveMi^««<o. 
still  less  idea,  even,  for  anvthing  like  students'  practu-v 
wi^rk  .Students'  l.tbor.tti'rie^  m  ph\  »ical  «c:tT.-c  ••ct 
not  tlu  n  thoiight  of  1  remember  one  of  the  chcnusr*  ol 
tlic  I  leb;-  siJiool  asking  me  wh.u  uas  the  object  ^  • 
phvMo.il  laboratory.  1  replied  that  it  was  to  mvesti^cie 
the  pri>|>erties  of  matter.   I  could  gi\e  no  better  an ««cf 

now.  I  may  remind  ynu  th.i^  tliirL  is  r'  pJiiii^wplu« aJ 
divi!,iun  whatever  bit«een  clieini.-in.  ai  1  («h»iii*.  The 
distinction  is  that  ditilerent  properties  ate  invr^t.gAirsl  by 
diiferent  sets  of  apparatus.  The  disluvaiuo  between 
chemistr)-  and  physics  must  be  mer^-  a  distiiic«i«b  of 
detail  and  of  division  of  labour. 

Soon  after  I  entered  m>  present  chair  in  the  UwtV'fVl^ 
of  Glasgow  in  1845  1  had  ^x.  '  .i^ion  to  undert.ike  ~>inic 'n^T- 
tigations  of  ccrtaw  cleclrod>namic  qualities  of  matter.  u» 
answer  questions  wMch  had  been  suggested  bv  the  re«uhs 
of  mathematical  theory,  questions  which  could  only  be  an- 
swered by  direct  experiment  The  labour  of  obserrmKproied 
too  heavy,  much  of  it  could  scarcely  Ik  carried  on  ».th.»tj( 
two  or  more  persons  working  together.  I  thcrrfoit  m 
vited  students  to  aid  in  the  work.  Ihcv  .i  llin^;u 
accepted  the  invitation,  and  lent  me  imist  cheerful  AMd 
able  help.  Soon  after,  other  students,  bearing;  thai  vdot 
of  their  class-fellows  had  got  experiinenul  work  to  4tt, 
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cainc  to  me  and  volunteered  to  nssist  in  the  invcstiga- 
Uoa.  i  could  not  £ivc  them  all  work  in  the  (larttcular 
investigation  with  which  1  had  commenced — *^  The  electiic 

convection  of  Iv:  it  "  fi)r  want  nf  inenns  and  lime  and 
possibilities  of  .in  .uiiicmciil,  but  1  did  all  m  my  power  to 
iind  work  f'u  iliem  on  allied  subjects  (Electrodynamic 
I'ropenies  ot  Metals,'  Moduliisc^  of  Elasticity  of  Sletals, 
Elastic  Fatigue,  Auno^plici  i<:  Llectncity,  \c.)  I  then 
had  an  ordinary  clas6  of  a  hundred  students,  of  whom 
some  attended  lectures  io  natunil  philosophy  two 
hours  .1  du,  and  had  nothing  more  to  dn  ('ii>in 
uiorning  till  night  Those  were  the  palmy  <l.iy~,  of 
natural  philosophy  in  the  University  of  Glasgow -the 
pre-Commissional  days.  But  the  majority  of  the  class 
really  had  very  liaid  work,  and  many  of  them  worked 
after  class-hours  for  self-5uppnrt.  Some  were  cni'riged 
in  teaching,  some  were  city-missionanes,  intending  to 
go  into  the  Established  Church  of  Scotland  or  some 
Other  religious  denomination  of  Scotland,  or  some  of  the 
denORUOation<>  of  Wales,  for  I  always  had  many  Welsh 
students.  But  about  five  and  twenty  of  the  whole  nunibcr 
found  time  to  come  to  me  for  experimental  w  ork  several 
hours  every  day.  In  those  days,  as  now,  n\  ilic  Si otiish 
Universities  all  intending  theological  students  look  the 

philosophical  cuiriculum  "—siursi  cetUgiiim  loi^icum— 
then  moral  pliiloiopby,  and  (generally  last)  natural 
ph;K>s(H>liy.  Three^fourths  of  my  volunteer  experiment* 
alists  used  to  be  students  who  entcf  1  ilic  theological 
cl.isses  immediately  after  the  complctioti  uf  the  philo- 
sophical curriculum.  1  well  remember  the  surprise  of  a 
great  German  Professor  when  be  heard  of  this  rule  and 
usaee:  ''What !  do  the  theotogr'ans  learn  physics?**  I 
sain,  "  N'r<;,  they  all  dn  ;  And  ni .my  of  thpm  hnvp  irsade 
capital  cxjicrimcnts."  1  bclitvc  they  du  nut  fi»tl  ilial  their 
theology  suffers  at  all  from  having  learned  something  of 
mathematics,  and  dynamics,  and  experimental  physics 
before  they  enter  upon  it.  1  had  then  no  other  premises 
than  the  old  lecture-room  and  the  adjoining  apparatus 
room.  To  meet  my  requirements  for  my  new  volunteer 
laboratory  corps,  the"  1  .iciil'.v  ;hc  then  governing  body 
ol  the  College)  allotted  to  me  an  nld  wine-cellar,  part  of 
an  old  professor's  house,  the  rest  of  which  had  been 
converted  into  lecture-rooms.  This,  with  the  bins  swept 
away,  and  a  water>sopply  and  a  sink  added,  served  as 
physical  laboratory  (a  name  then  unknown)  for  several 
year-,  til!  the  University  Commis-jinncrs  came  and 
abolished  a  certain  old  function  of  Glasgow  University, 
the  "  lilackstone  Examination.''  The  examination  room 
was  left  unprotected,  its  talisman,  the  old  "  Bhtcksione 
Chair,''  removed.  I  instantly  annexed  it  (it  was  very 
convenient,  adjiiinini;  the  old  wine-cellar  and  below  the 
a{>['aratus  room  J  ;  .md,  as  soon  as  it  lunld  const  luciitly 
be  done,  obtained  the  sanction  of  the  I  acuity  tor  the 
annexation.  The  Black- tone  roomand  the  old  w  ine-cellar 
served  well  ibr  physical  laboratory  till  1S70,  when  the 
University  was  removed  from  its  old  site  imbedded  in  the 
densest  part  of  the  city,  to  the  airy  hill-top  on  which  it 
now  stands.  In  the  new  Univcraity  buildings  ample  and 
commodious  provision  was  made  for  experimental  work. 

In  that  goml  old  time  some  students  used  to  come  to 
me  under  the  impreMion  that  the  laboratory  would  prove 
an  .igreeable  hinn^e,  where  they  cnuld  meet  pleasantly 
aiid  spend  the  foi  t  nooa  t.jlkmg  matters  over.  They  were 
soon  wiiih  .  e!\ed  .is  to  its  being  a  lounge  for  idly  whiling 
aw4y  lime.  I  hope  they  were  not  altogether  disappointed 
when  they  thouflnt  it  wooM  be  agreeable,  and  I  almost 
hope  they  found  it  even  more  agreeable  than  they  ex- 
pected. They  ccjt«unly  learned  so  ncthing  of  patience 
and  perseverance,  if  not  much  ^>  ;eiu  r,  m  the  si\  numths 
of  the  Collie  session.  As  a  matter  of  general  education 
for  those  not  going  to  practise  medicine,  was  it  of  any 

'  Rf^\jU«  up  JO  |>iil.ll«h.  il  tiiiilct  tlii»  liilr,  -»«  HaWcrian  I.cctun:  for 

iTroH*.  /I  S.,  tmi  nc|iublt«l>«tl  rsmitJy  in  v-A.  ii   of  "  C«>Ucclcd 


I  u  e  entering  a  chemical  or  physical  laboratorj-  ?    I  found 
I  as  manjras  three-quarters  of  the  students  were  destined  for 
service  in  the  religious  denominations  in  afker-life.  1  have 

I  frequently  met  snmc  of  those  old  students  wh«  had  entered 
upon  their  firofessmn  a*-  minister-.,  and  lia\  e  found  that  they 
•iKsays  rrroUct  ted  svitli  interest  their  experimental  work 
at  the  University.  They  fell  that  the  time  they  had  spent 
in  making  definite  and  acciuate  measurements  had  not 
beentime  thrown  away,becausc  iteducated  them  into  accu- 
racy,- it  educated  them  into  perseverance  if  they  required 
such  education.  Some  stutients  wen  worked  so  h.ird  in 
my  lalx)ratory  that  1  had  to  interpose  for  the  bake  of  their 
health.  There  is  one  thing  I  feel  strongly  in  respect  to 
investigation  in  physical  or  chemical  laboratories— it 
leaves  no  room  for  shady,  doubtful  distinctions  between 
truth,  half  truth,  «liole  rdsehood.  In  the  laboratory 
ever)  thing  tented  or  tried  is  found  either  true  or  not  tnie. 
Every  result  is  frutr.  Nothing  not  proved  true  is  a  rtsult; 
—there  is  no  such  thing  as  doubtfulness.  The  search  for 
absolute  and  tmmistakable  truth  is  promoted  by  laboratory 
work  in  a  manner  bevnntl  all  conception.  It  is  a  kind  of 
work  in  which  also  patience  and  pcticvcrance  are  pro- 
moted in  a  most  marked  de-jrce.    No  labour  mii>t  be 

j  shrunk  from  ;  everything  must  be  carefidly  done     I  here 

I is  this  which  is  satisfactory  about  it:  that  pcrsc\ eimce  is 
sure  to  be  rewarded.  There  is  no  £silure  in  physi:al 
science.  We  do  not  always  find  the  particular  thing 
looked  for;  we  oflcn  find  that  whit  we  lo  pked  for  does 
not  exist,  or  that  something  else  exists  very  ditferent  from 
what  we  expected  to  find  ;  but  that  lomething  is  to  be 
found  in  any  investigation  entered  upon  with  intelligence 
and  pursued  with  perseverance,  is  a  certainty ;  ana  also 
that  that  "^omethin^  is  not  valueless  follows  as  a  matter  of 
course  ery  addition.U  knowledge  of  the  properties  of 
matter  is  of  vahic. 

A  large  part  of  the  work  of  a  physical  or  chemical 
labofatory  roust  be  measurement.  That  might  seem 
I  rather  t^^'ing  work  }  "  harsh  and  crabbed"  shall  we  say  ? 
Who  cares  to  measure  the  length  of  a  line  in  land  survey- 
ing, or  of  a  piece  of  cord,  or  of  ril)l)on,  or  of  clc)th  ?  These 
may  not  be  in  themselves  essentially  interesting  occupa- 
tions :  but  if  it  becomes  necessary  to  measure  something 
smaller  than  can  be  seen  with  the  eye,  the  measurement 
itself  becomes  an  object  to  inspire  the  worker  with  the 
;:n'<'ate>t  ardntir.  1  >tdne5s  does  not  exist  in  science. 
What  ilo  \()  I  (li;nk  of  a  me.isiirement  of  something 
you  can  only  g.iuge  by  inference  from  the  perform- 
ance of  the  apparatus  tested  in  some  peculiarly  subtle 
way?  The  dimcolties  to  be  overcome  in  physical  science 
in  mere  measurement  arc  teeming  with  interest.  Pro- 
perties of  matter,  or  forces  to  be  contended  with,  oblige 
us  to  be  always  digressing.  We  cannot  ),'o  c>n  saying 
"  We  will  think  of  nothing  but  the  object  before  us." 
Every  person  who  aims  at  one  object  of  course  perse- 
veres until  he  attains  it ;  but  be  keeps  his  mind  opentmtil 
he  can  return  to  some  other  object  neverthought  of  at  first, 
but  which  thrust  itself  on  him  as  a  difficulty  occur  ;  in^^  in 
the  pursuit  of  the  first  object.  The  very  disappoiiuuients 
in  attaining  objects  sought  after  in  the  investigations  of 
physical  science  are  the  richest  sources  of  ultimate  profit, 
and  present  satisfaction  and  pleasure,  notwithstanding  the 
ditTicultic-s  and  disappointments  contended  with.  But  I 
.  am  .ifratd  I  am  taxing  your  patience  too  much.  1  will 
only  just  say  with  reference  lo  physical  l,abo^at^)rle^  that 
they  are  now  advancmg  lo  something  of  the  method  and 
consistent  system  that  Thomas  Thomson  and  Liehig  so 
greatly  gave  to  chemical  laboratories.  I,  myself,  have 
not  done  so  much  as  I  might  have  done  in  that  way. 
The  physical  tab  oratory  at  t^las^-ow  has,  I  believe,  been, 
more  than  most  others,  devoted  to  whatever  work  oc- 
curred in  physical  investigation,  measuring  properties  of 
matter,  comparing  thermometers,  electrometers,  galvano- 
meters, and  doing  other  tMactkally  itsefd  woric  We  put 
the  junior  students  at  once  into  investigatitms,  and  let 
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<<i>llr{c  iif  (he  I'nivfrsily  i>f  WalcL    All  llie  collr,:ci 
\V.ili>,  rt|itippf*t  to  <l«i  Htc  ttttik  (rf  n  UTiivvr^tty,  iri'^h:  b< 
unilcil  iMliirin  ;i  L'lii\crv,lj  (if  Wflkv.  There  .-irc  \cr>-  n^^ii* 
ini|inil>nl  ail\.iiil.i^«  in  f.lioilr  i>f  luch  an  atrangciTier.' 
No  il<iiili(  it  n  nii«iltj^-ct  r>f  biuiiiurAblcAinbitinn  ;  but  it  hla 
\k  jiAcil  if  a  cnm';;^;  t|iic»  ;ill  tht*  uork^f  a  univciMty.Hli 
«l<ie^  It  liiJtttT  MlictlHT  It  t»  calktl  n  niti%cr<>ii\  4*r  not  ^  h 
i«.  >if  coiiiitKriMc  iDilioft.mi  c  lUlt  )>Kii  cnlliKi;  'h-KiM  I  r 
eitlwr  a  univcrtit?  ii-<ll,in  i».tfi  litf  Auiiot(>4y  of  which  1; 
i>»  itn  irtKvrjl  ti4le;;r     <*fn:  'if  llic  ;iilv,int.meii  u-ouUt  I:* 
lli.il  till'  UMi  hini;  "f  the  lolk-^c  «.«iUI  he  enabled  t.>  iaV» 
.1  nioie  |>nitK  -i1  fxriii  iliaii  ii  r.tn  [>ii.»tl»l\  t^Vc  at  liin;;  i. 
ii.j  ...    It*  m-iin  piir|Hi-c  Is  ihil  lif  |Mi-|uriii'^  student,  fur  ih.' 
rvj1i-c  I  4lc:;n'C  ex.nHin:iti'mH  l^f  l.nmluit  rni\et>ity.    Tlw  de^^rc. 

9)itL-in  of  |jjiu|.«ft  L'nivcrai?}' 1III1  ii  ui»le.fircid  waul— i 
vi.int  fell  nvtr  the  iihitlc  r.ini;c  ftf  ihe  lUitish  eni|>ire  ;  * 
tiAvx  of  mjtiltii%^  by  the  ^latiiii  "f  a  iiMi\er»ny  ikjfr^e.  a 
tli<  In-  ^iit^;  RMwre  y.iltaUlc  title,  the  p*vftci.htii'n  ni  Lnuw- 
k'd^e'aiul  i-f  .1  «ril  ii"  uiniuni  «<  training  by  thi>^  who 
I1.HC  itiM  h.iil  the  tvjjv'-^t'inny  »»#  olit.iiiiin;;  that  kiifmled^r 
in  .»iiy  Oii.i«irj:hly  C()ui|.>i-^<I  c*.llc-^e  »*r  «nivcri.iiy.  Tha:  i* 
.1  f|'k«i!iil  nM~m  i.u  tl'.e  cMkK-ncr  mI  ilic  Luiulon  I  n:, 
lerti:^,  and  i<  hat  urll  blhi>lc<l  it*  tca>iK  for  c\i»tcnct- 
!wl,  itrt  all  llut.  It  wtKlkl  be  ;,Teatlv  hettt-r  fiit  the  ntudenlr 
•if  the  rriici'ili  l"lU;;c<il  NkiIs  \VjI.  »  if  ilie  tochirj 
wrie  o«n«kic1i;il  with  icIctfiKr  In  an  rsaiiiinnDiHi  cameC' 
iM)  li\  ibcir  «<^n  |itt>fc>-«*l^  aiul  colleaj^iic  |mrfc%«orc  m 
other  |<t<'|«il}  «i|ai|if>ea  VVeW>  rullevc*.  It  l>  the  j^ivatr..' 
.  nii.takc  in  m|>ccl  t"  tcachin;;  anil  examining  i*i  Ui 
'  that  tlbt- esainincr  i^an  insuccitir.  j^ti  ciia tinner  &f  sclv^.v 


Ibcnt  meaiure  weigh  ihatcver  iti)iilrr*  tneaMiienieot 
and  «x.;blna  in  tlx-  nl  the  inMm;;.ilii.n.    1  k..* 

tiitlt  a>liiiirali-'ii  n>  » Im  ha>  beiii  >l.  me  In  llvu<  »  h«  u»v«; 
muiknl  u|<  |.li»>ical  lAl».•lat.lr^e^  ta  tln  ir  jiieitiil  a>nanc«l 
wndition.  liie  i-ln'it  il  Lih.«atflnci  <il  kins  s  (.••llYj« 
and  I  niietMiy  Ci<lki!c.  Ixiiulun.  iimkr  tlw  ailtnirai*^ 
muani-atk.tl  ami  ""ik  ..f  Pnifr-i-T  Adam-  and  I  ro- 
feiaoiCaKy  F.i-iir:  tl>i-  LaM'wliJi  lilioratanr  at  Lani- 
btidlje.  .«n:i<iiilfl  I"  «  Xk«»cll,  ar«l  a.Iniliably 
»y»lein.i1iiia  ami  r*:*'-""'  >'y  laird  Ha>k.,:h.  have  tci>- 
dettd  'iileiwlid  iiiVL,c.  t..  |iky»al  v.ietKv-  all  <i\er  the 
uxuhl.  Murh  has  licvn  done  cn-a  l.i  vt^mk-  mailable 
teM-l»">k*  fill  n-e  in  ike  s)«cinalii.  |»ai.tual  tnlmils-J  "I 

uudcQls  in  lalmcakitv  ••>illi  (<*  evannik,  the "  Itvi.  .  ..  ■ 
STf'hvJcal  MeaMiicnie.-,!.'  by  Kn|,kau,iK  -IikO,  b»  ,  »< 'ten,  of  l.i.uk.n  L  n.vem.ty  nil,  a  u.d, 
been  f«  >*>rtal  >eai.  a  ln.m  senicrable  manual,  ai  .1  llie 
lately  |mlil.»1ieii~  ivuiuul  I'Uysi.  s  •  af  I  .lAielW"*.  and 
!>h>w.  Itic  |i»iy>iial  Idi-Tator}  >>"lnn  ha»  n<»»  bixuno 
mine  unm-iMl.'  So  oinvct>.IIv'in  the  »"rVI  i.in  n<...  l.ve 
Snks'  "  ha^a  uriUs|cii.|H:a  laU.r..t.*\.  I  h..|v  }""  »'l 
all  ilii  )<iiir  bt-t  ti>  iti.ike  tlic  |A)siial  .inil  clirtmial 
UI)i>iafiiH«  iifthisolki:'' a  fitw  »iki.'S.  :  tlvai  ;-ii  «ilt 
fiilliw  i\aniiJnnei">ili'nUf  "M'''n 
labixal'^rics biv .line  a lin <lel  l«  lie  (i>ll.n< ed  in  fino iv  I  «!•  >i a- 
lolic»  111  Wales.  hlii;laiid.  or  any  "lint  I'alt  of  the  u  ilUI. 
1  ira.  f.  Hnuiteaktuial.'  u lico  I  >|"*e  ofllM-  llCn  olkiti  in 
thisCKvaf  |l.injii«  a . W.  I'  im  i  r-n>  L'ollcije  i<f  North  V\  ale^ 
jly  fiiraJ,  .Mi.  CaiUaUJr  l>.ivic».  S"ni  .ei  it'.an-,  1i  n  le- 
nundci!  ni*  llul  llieii-  "  i«  a  imiieml)     N.«th  W.iles  .il 

llanii«^-is-v-oi> d,  in  I  Inl-iiiie   luil  a  lily.  I«c.i<i«;  it   

dill  n.it  i.iiiibiivc  a  liislL-iiand  a  iiiaim  Imi  a  l..«ii  n'li-k  |  must  to  ».inic  vMci-.i  take  tb.it  |HVMtii>n.  Itut  m  iira\e«t  u 
haa  tli>  h..no<ir  ol  l>.n.r,;  Wen  the  -e  it  "f  tl«e  lir-l  VVtWi  ^  vrnrt.  nai  liiii^.  and  cviliiiilini;  iniisi^  gn  »ule  by  ^>i>tr,  kanc 


univcr-ilv  kiitmn  I  t  ki-i  «-     I'lKtc  u>.iy  kaic  kitii 

<iiMVCl»ilie»  •»  W.ik-  Ixkitr  Ike  one  ohiili  ll  hej 

1:00  )C.ir>  ai;o  al  ILinv'l-is-y  oh-iI  :  ktic  IlKir  hisl.tty  u 
km  in  Ike  k'i«„'  i.iak'  -i  .ifciuc.  Ik.  in-c  11..  sai  red  Ixiid 
Willi  of  tkcii  csi.li  mc    'rhc  immrsiti  ..f  r..al>:.>r-.s-) 
locd  k.ul  lis  iMiil.vilio  tills  n»  lli.it  tin-  mstitiitiou  li-id 
Sloo  sl-.iiletil'.    fliers.'  !•"!  have  a  v>..nh>  -bjist  .^^  ainbi- 

tiun  for  the  iin  irf  Uaii^  vT  '    Mj>  h  »  k"e  a  ^.»«lk 

priMH.rii.in  11^  ilit  Ji'M.  IVtlulis  mil  I..I1-.4  a  tiine  nviy 
elai.se  lx<"<e  >oiir  u.lk^c  and  tbe.ilker  i...Uri:et  in  \\.ili» 
nuy  icich  III  >ii'  h  a  niiniljci.  Inile<.l.  I  do  n.4  -re  any- 
IkMiu  unitasooabli-  in  h.-jiins  ami  esiifilm;.;  ' 
d";eiist  ar«  time  mil  ke  :tuouniveir4ly--li»k  i!l.  i»  W  ales. 


in  kaiul,  il.n  hy  d.ii,  »ctk  by  nr«k  tn{;e;hcr,  if  the  Murk  " 
i>  1.1  Ijc  sitli  done,    llie  object  iif  a  iinitvtMiy  i>  teachiiiif 
,  n.4  tfuin;^.   'i*-s:iny  ]ii»mIii.  s..  <-imih'>  al  aotne  (inic*.  anO 
^  f.vr  quelle  s|k-c  i.d  |Kiiv<>'e»,t<i  be  a  iiei  esvit)  ;  hm  m  re»pe<!i 
t.i  ike  leacltlna  of  a  iinivcrvity,  tite  oliKct  of  eiain.nal  or 
'  u  to  |iroini.<e  iIm*  tcf  liin^.    I  ke  eTaliiination  bhtinUI  be. 

Ill  Ike  liisi  til.icc.  daily.    .No  proftMor  «lioul.|  meet  h-.« 
'  class  «iih.';it  talkmi!  ui  thrni.    He  ^lumkl  i.nik  to  then 

ami  llicy  to  kini.    'I  he  Kroi"  k  c.ill  a  le-n-.ire  a  imw/J 
I  aitil  I  ai'.niiic  tlie  idea  ini<d\cd  ill  tkat  n.ilnv.  L\cn. 

leaure  alt'uild  l<  a  r.iiiktsiwc  M'le.i<her  and  ntudeiit*.  1; 
'  Is  Ike  iri^c  iikal  of  a  itr.ifi.--».'ri.i|  lecture.  I  have  ftiiindtH.it 

u.'t.^..  -  -   niaiii  ^liiik'ins  .vc  allM'  tc*l*hcn  they  come  up  l«i  co'.leze 

Thc'|V.|M^l^lV.llo^  \\  aiesis  imiie  ib.ii  a  milk.«i  .iii.l  a  h.iU',  ,  niih  live  d.-ea-e  .  .ilkd  "  .iiihasia  i  he>  v.  ill  imt  an>»er 
uliuh  iL  I  thi'il..al..iil  a  f.iuHll  of  ihi  |«.iiiil  itL-n  "I  Sc.d-  uken  <|Uijli.>ned.  e<»n  nlien  the  veiy  »oid»  ..f  ilie  .n.Mtef 
I.1I1.I  •  and  I  d.1  ivi  Is-  «kv  Wak-  -kmll  i>-'i  Ii,m-  •  iiic  jiiii  aitbiir  nvKiilwor »hcn  the ansvier  i« -imjiK  ••  yei ' 
linncisiir  ■itiiU'iits  111  |.i..^><iti.in  to  its  |i..)iiililii.n  as  well  ,  ..r  1  lial  >li-e.isr  wciis  wll  ni  .i  feu-  neeki,  biit  tae 

us  s. .111.111.1     I  lielis  1  e  the  liii)[li,iie>.  and  a.  li>il>  ..I  ihc    :ilr.il  cure  fur  it  is  in  lepe.ited  and  raieful  anil  Nery  lie- 
wjl.li  inulfccm  e  tM'i  "•ll■«^'"l;l''^  kil.*  u|nht.  i.ka  o|  a    unci.  ti.uiKf  of  nMMion  .mil  aninvi  liemcen  Ivncher  an. 
iin»i'fa>.  .iisil  i.iiaii  l»  ii  ta  thi- iiini."il,  and.  I  kcln»i'.  1  .-tiiileni,     I'loksjoii  and  -tiiiknls  must  s|ic.ik  to  om 
«he  ni-temc  >*  tki'  iMJitoli.wi  .il  r.iio;;oi  mil  l«k«-  ,  .iiis'llttr.  1  hie ..f  th.' sit.ileM  Ihin-^j  n  to  prom  .ic  fnceilnn 
taentv  \iais  li  iif  i.is-«l  a«a>,  he  kniicd  u|»in  as    1^  i.aivrf.ation  m  sin  h  clasv.,  to  l  olinaic  in  them  ih' 
luiinK  keen  a  ;;if.it  lienctit  lo  the  I'limipility.    VVIiat    p.oici  of  vsiiicssili's  :»k-.isi«  u.^rds  I'hen  soinethini!  m-.-ft 
\V.iW.  if.iincd  by  llii-  -aiiiM-rsuy  al  r.Mi.;.<a.  >"Ci<d  cm  |  ^letinite  lllaii  iv  -.r  iv..-  evainiiiati.m  can  cimie      \\  riltet 
sv-atielT  ninr  be  tuM.  but  an.,  for  ih.r.  iHioii-iU  Willi  II-    v\aiiiiiia!..Kis  ate  lery  ini{>.iianr. lianiiti;:  the*  -^tuilcnt  ts' 
jojo  -tiiilrhl-.,  It  Vi.i-  dc-ti..><>l  111  il*  ii  ir  f.t.\  by  |  c^jnc-i  wiih  1  kaim--- atui  ai  rur.i' >  the  kn.in  Icil^c  he  ^lj.- 
lalulkvd.  Kli._-  "f  .S.«thiin»lii:a.  all  I  il«  •k-slfii.  U"n  i>a»  i  i:ame<l,  aiv.1  k.  w"lk  out  pmblems,  or  niiiiieilCiil  re^u.t* 
Mone.l  In         le  ns  ol  liaik  .i.'es.     Ill"-  ne  M<r    lint  llley  >ln«M  lie  oui e  a  mik  lo  IK  liencticial.     If  or... 


whal  tlie  u>.ilil  l"-i  l.i  ilie  a>inikil.it".n  of  ihe  lir-1  lanvei- 
»ly  of  North  Wal.-^  .Xnmlut  ban!.  I.iwl-  l.Unc.ithy. 
iidii«al(d  .uid  >al>i;  ..I  llie  iK.siilnlit)  i»f  .1  iiuiMl-ili  >u 
Wale-  1"  the  torn-  i.f  llcioy  Ml.     ki.  Iiaid  lian.r. 


action  w.is  t.iVeii,  .iml  ll.ilkin^  wa»  iloiH*  in  tli*  nialttr  lot 
nculy  ?.«ycais,  iilicn  a  uri  a.  inc  de-irc  s|«ans  up  .insl 
active  lo  operai  11.11  .ilniici..  all  panir-  v.a>  enlind  u|»in, 
feir  k.uin^  a  unot-isily  r^.tbLshcl  in  Wales.  We 
cicni1iiii|{  novi  ^n*!.!'!  1111,1  in  llut  dimli.ili.  I  k-oV  fur- 
naril  l>..prfiilk  t'l  the  liiiM-  .hbrn  lhi«  college  i.^  tVaii;:.ar  - 
if  nut  au  iiukyKntk-itt  uiiuer.«l>  *^  it*  own  — will  be  a 


iKiiimlf.,;  istii'e  m  lw.»..r  three  months  they  will  l.>*e  the. 
ttlect  in  |it..tnolinK  l'o.^I  teai  bin^,  ami  can  lie  M.arce!; 
inure  ih.m  a  test;  if  only  <vii. a  (ear  llici   .ire  llierel 
inp|.e.  l.rt's  u.iik.   The  i.li|ei  t  of  tile  unncr-ity  .»li.uilil  je 
not  1  Welshiiiaii  iKii  .1  Uiid  Iwl  tlie  ,;teat  l  jii;lish  I'uril  in  j  teachifii-.  .iiwl  i saniinilix'  >hnukl  only  In-  (Mrt  'iif  it»  m.Kk, 
divine.  n-|ioneil  lo  tin  then  t.ineiniiiv-nt  umlri  t  iKnnelt  '  ami  ik.il  onlj  -<i  far  as  11  proiuoies  teathin;;.     The  cred* 
111  faii'itrof  a  uniiitsilyf..r  V\ak-s    CroniweU  «!»cil  kek.ie    of  ilie  I'liorlslly  diiiukl  di-pend  on  y.iiMl  tea^-liini;.  ami  ao 

<an*l»late  shiHikl  be '.^r.inif.l  a  ilc^'iec  who  doe»  not  »l*isw 
ikat  he  lias  taken  aili.nn.i^r  of  the  good  tcacliitig-.  liut  1 
is  inipiisMble  to  <atiy  out  th.ii  pitij^raiTinic  10  lie^t  ad 
<.aiila;;c  by  a  colk:;e  whiih  it  nol  in  itself  an  iittc(;r:il  pal 
of  auniieiiay.  Mw  h  eviniiiMtiuiis  a>  those  »f  t  lie  Loniia 
I  nni-r-ily  ati'  iie.es,.iiih  airan^eil  t.i  huit  tliiiii«.in«ift  I 
caiMlnkiles  ulio  kaic  k-.-iiiied  in  different  M.-|tools, 
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cannot  aln'ays  contain  quesrions  that  woutd  be  most  suit- 
able for  one  pnrtiriilar  mode  of  teaching.  The  kind  of 
questions  set  would  be  of  a  diflerent  nature  if  the  giv  ing 
of  the  uuestions  devdUcd  up'm  those  svlm  h.ui  in  hand 
the  teaching.  Those  who  have  the  teaching  can  give  an 
examination  vastly  mare  utefnl  and  one  that  would  re  act 
on  the  teaching  in  a  «rav  that  an  examination  of  a  muhi- 
tude  of  students  trained  at  all  kinds  of  institutions,  and 
many  merely  by  private  readitii:,  f  imld  noi  possibly  do. 
Therefore,  it  sccins  to  be  a  matter  of  high  importnni  <■ 
indeed  that  there  should  be  a  University  of  Wales  ;  that 
you  should  «)Dsider  it  to  be  a  great  object  to  be  attained, 
sooner  or  bter—but  the  sooner  the  better— the  estabRsh- 
mcnt  of  the  I 'niver-ity  of  W.iTes,  witli  the  !'iii\ rtsify  Cot- 
legc  of  North  W  alc^  in  iiiic>;i.il  jwrt  ot  it.  I  iiavc  much 
plcasuie  in  u  ishm^the  University  College  of  North  Wales 
ever)'  success,  and  1  trust  that  the  laboratories  now  opened 
may  prove  of  great  value  in  promoting  and  aiding  the 
study  of  science. 

POL  YNOMiALS  IN  ZOOLOGY^ 

Si NCE  the  days  of  I,inn;riis  scientific  zoologists  have 
universally  adopted  the  binomial  system  of  nomen- 
clattire,  which  was  invented  and  introdaced  by  that  great 

naturalist.  So  long  as  the  idea  of  the  fixity  of  -pei  ie^.,  as 
originally  created  entities,  prevailed,  there  wa-.  no  cxnibc 
for  deviatin-;  from  the  I.innean  plan.  Such  an  idea  as  a 
transitional  series  between  two  species,  or  the  division  of 
a  species  into  two  or  more  local  forms,  was  hardly  under- 
stood by  the  older  authors.  Rut  of  late  years,  since  the 
general  acceptance  of  the  derivative  origin  of  species,  it 
lias  be(;otnc  unu  crsaily  a' know  ied';,'cd  tli.it  sub  species 
■ind  traiistttunal  furnis  do  exist  m  Nature,  and  many  and 
various  plans  have  been  proposed  for  indicating  them. 
Trinomials— that  is,  the  usage  of  three  names,  oT  which 
the  last  is  that  of  the  sub-species — are  in  great  favour 
with  a  rising  section  of  American  znoloj^ists,  and  there 
is  much  to  be  said  in  ihcir  defence,  liut  the  concessiua 
of  three  terms,  it  is  said,  would  in  some  cases  not  be  suf- 
ficient. Quadrinomials  and  Polynomials  must  necessarily 
follow,  and  render  nomencbture  inconveniently  long. 
Mr,  S.  Gannan,  the  well-known  herpetologist  of  the  Com- 
parative Museum  of  Zoology  at  Han'ard  College,  Cam- 
brid:^e,  replies,  in  the  pain[)lilet  nou  before,  us,  to  tiie 
.Insertion  that  there  is  no  other  or  belter  method  than 
"  polynomials."  Mr.  Carman  proposes  to  designate  the 
diffierent  forms  or  sub-species  of  a  species  by  symbols  ] 
such  as  (A),  (D),  (C),  (D).  Supposing  that  the  (C)  form 
is  found  to  consist  of  several  sub-varieties  he  uould  name 
them  (C.»),  (C.''),  (C."^).  Still  further  subdivisions  might 
be  indicated  as  forms  (C"),  (C»»),  (C»»),  and  fC»"),  (O*'), 
&c  Tbui»  the  polynomial  ^  Ambtystoma  tigrinum  mawr- 
tium  hatloweUi  suspeetum  mtwu/a/itsimt/m*'  would  be 
reduced  to  "  {C*^")  A wd/vs/onut  //^t-zV/ww,"  the  "  advan- 
tage "  of  which  for  ^'eiieral  literature  is  apparent  "  !  I!ut 
)s  not  this  a  cibC  in  w  hu  li  it  may  be  said  that  the  pro-  ' 
posed  remedy  }»  a«  bad  as  the  disease  t 
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the  whole  body  of  the  glass  at  a  uniform  temperature 

during  the  operations  of  heating  and  rooJinc^  that  is  to 
say,  that  rit  eacli  unit  of  time  the  whole  mass  sliati  be  at 
one  temperature  Two  methods  have  hitherto  been  em- 
ployed by  means  of  which  glass  has  been  rendered  more 
or  less  independent  of  variation  of  temperature.  The 
oldest  of  these  is  that  carried  on  in  the  annealing  kiln,  in 
which  the  manufactured  articles  of  gl.iss  are  allowed  to 
cool  very  slowly.  The  more  modern  is  that  of  Dc  la 
I'.asiie;  in  this  process  the  finished  articles  of  glass  had 
generally  to  be  annealed  in  the  first  instance,  then  heated 
to  such  a  temperature  as  to  soften  them,  when  they  were 
immersed  In  a  oath  of  heated  oH  maintained  at  a  tempera- 
tnre  above  300'  C,  which  was  said  to  mnlce  them  (otigh. 
The  objection  to  annealing  is  mainly  thai  t>f  cost,  but  the 
objection  to  the  Ue  la  liasiie  process  is  that  it  is  u  ron>: 
in  principle,  as,  owing  to  the  manner  in  which  cooling  is 
effected,  the  0ass  is  in  a  state  of  tension  throughout, 
which  is  brought  to  evidence  by  means  of  the  polanscope. 
The  glass  produced  by  the  processes  to  he  described  are 
almost  free  from  internal  strain,  and  Mr.  Siemens  holds 
that,  could  the  principle  he  propounds  be  carried  out  per- 
fectly in  practice,  the  glass  would  be  free  from  tension 
throughout  its  whole  mass.  A  corollai^  which  may  ap- 
parently be  drawn  from  this  proposition  is  that  every 
metal  not  cooled  in  the  ^^  ay  ])roposcd  is  in  strain  ;  but 
that,  owing  to  the  much  greater  tensile  strength  of  metals, 
the  state  of  tension  does  not  become  ev  ident  in  the  same 
manner  as  in  glass,  which  is  notably  brittle. 

Prtsf-hardened  <7/fTjr.— Only  glass  of  the  ver>-  best 
quality  is  suitnble  for  hardening.  It  is  cut  into  the  pro- 
posed shapes  atid  placed  in  the  radiation  furnace  until 
soft  ;  it  is  then  remov  ed  and  placed  between  cold  metal 
plates,  and  cooled  down  in  the  proportion  of  its  volume 
or  capacity  for  heat.  Glass  may  be  cooled  so  rapidly  by 
this  means  that  the  diamond  will  not  touch  it ;  the  pro* 
cess  is  mostly  applied  to  sheet  and  plate  glass,  which 
may  either  be  plain  or  decorated,  and  whose  strength  is 
thereby  increased  eight  timc^  The  degree  of  hardening 
which  may  be  attained  depends  on  the  temperature  to 
which  the  glass  is  heated  and  the  rate  at  which  it  is 
cooled,  lie  higher  the  temperature,  and  the  more 
quickly  the  glass  is  cooled,  the  harder  is  the  glass.  Thus, 
for  ver\'  quick  cooling  copper  plates  are  used  in  the 
presses,  and  the  .t,'l.iss  is  rendered  e\ceedin;,dy  hard  ; 
when  a  less  degree  of  hardness  is  desired,  iron  plates,  or 
even  these  covered  with  asbestos,  or  day  slabs,  may  be 
employed. 

Sheet  glass  of  ordinarj'  thickness  is  heated  in  a  minute 
and  cooled  in  half  a  minute.  It  is  remarkable  that  this 
can  be  effected  in  so  short  a  space  of  time  without  injury 
to  the  glassi  and  is  due  to  the  uniformity  of  the  heating 
and  cooling  operations.  Owin^  to  the  high  temperature 
at  which  this  process  is  carried  on,  more  refractory 
cn.imels,  such  as  those  used  for  porcelain,  can  be  applied, 
aiul  tlie  enamel  i-5  thus  rendered  as  mdcbtructible  as  the 
glass  Itself. 

6emi-hat  (ieHing  is  emplwed  for  goods  to  which  presses 
cannot  be  easily  applied.  The  glass  is  heated  up  to  a  high 

temperai  lire, hut  not  to  such  a  degree  as  to  affect  its  shape, 
atid  is  then  placed  within  an  iron  casing  having  internal 
])[ote"(ini,'  ribs  so  arranged  as  to  hold  the  glass  article  in 
i)i>^:(ion  and  to  touch  it  at  the  fewest  possible  points. 
The  casing  with  its  inclosure  is  cooled  in  the  open  air. 
1  he  process  is  only  applicable  to  articles  of  nearly  uni- 
form thickness  throughout ;  it  increases  the  strength  of 

the  glass  ah^•ut  three  times,  and  renders  it  Ie~s  liable  to 
lie  ertri  ted  by  changes  of  temperature  than  ordm.^ry 


The  third  kind  of  glass,  which  is  known  as  hard'cast 
,i:Iass,  has  not  yet  been  introduced  commercially,  but 

samj>les  of  the  wotk  produced  in  the  form  of  sleepers, 
tram  way-rails,  grind  stones,  and  tloor-plates  were  exhibited 
at  the  meeting.  The  method  of  production  is  very  simple. 
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Glass  niade  in  a  continuous  glass-melting  furnace  is  run 
into  moulds  as  with  iron  castings.  The  only  precaution 
that  has  to  be  taken  is  that  the  moulding  material  shall 
have  as  nearly  as  may  be  the  same  specific  heat  and  the 
same  conductivity  for  heat  as  glass.  Various  mixtures  of 
materials  that  are  easily  obtainable  and  not  costly  are 
suitable,  such  as  mixtures  of  powdered  porcelain,  glass 
pots,  metal  turnings  and  tilings,  and  such  minerals  as 
heavy  spar  and  magnetic  iron  ore.  These  are  pulverised 
and  mixed  in  certam  proportions,  and  then  moulded  in 
the  ordinary  way.  The  glass  being  run  into  the  mould, 
the  mould  and  its  contents  arc  heated  up  together,  and 
then  cooled  together,  and,  when  cool,  the  mould  is  opened 
and  the  glass  removed.  Glass  may  thus  be  cast  into  forms 
which  it  would  be  impossible  to  produce  otherwise.  That 
glass  may  thus  be  manufactured  of  great  homogeneity 
was  proved  by  the  clear  ring  of  a  large  tuning-fork  made 
of  the  material,  and  in  the  manner  described.  .Mr. 
Siemens  promises  on  a  future  occasion  to  bring  this 
matter  a^ain  before  the  Society  of  Arts,  after  the  com- 
pletion of  the  works  which  he  is  now  erecting  for  the 
manufacture  of  glass  according  to  the  process  last  de- 
scribed. As  regards  the  other  processes,  the  manu- 
facture has  increased  in  six  years  from  600/.  to  7000/.,  and, 
considering  the  very-  cheap  rate  at  which  hard  glass 
castings  can  be  produced  — viz.  about  5 J.  6</.  a  hundred- 
weight—  Mr.  Siemens  feels  s  itislied  that  a  large  business 
will  be  done,  more  particularly  as  they  supply  a  want 
which  is  felt  on  all  sides  ;  and  thinks  that  glass  not  being 
liable  to  oxidation,  as  soon  as  it  could  be  depended  upon 
as  regards  strength,  it  would  be  applied  for  purposes  for 
which  metals,  stone,  and  porcelain  have  hitherto  been 
used. 


r//E    PHYSIOLOaCAL    LAIiORATORY  ASD 
OXFORD  MEDICAL  TEACH  ISO 

r  \\1  E  regret  to  learn  that  another  attempt  is  being  made 
L  *  '  to  suppress  physiological  teaching  at  Oxford  The 
not-over-scnipulous  foes  of  scientific  teaching  and  research 
have,  we  understand,  distributed  manifestoes  by  thousands 
all  over  the  country  We  hope,  therefore,  that  the  follow- 
ing statement  will  receive  equally  wide  cir-ulation. 
Scarcely  any  of  the  well-known  men  who  have  signed  the 
statement  are  in  any  way  connected  with  what  is  gene- 
rally known  as  science  ;  certainly  not  one  of  them  would 
have  signed  it  had  there  been  the  least  suspicion  that  in 
the  Oxford  Laboratory  there  would  be  any  approach 
to  cruelty ] 

A  decree  to  provide  for  the  expenditure  of  the  depart- 
ment of  Physiology  will  be  submitted  to  Convor.ition  on 
Tuesday,  March  10.  The  annual  sum  required  for  this 
purpose  is  300/.,  besides  200/.  for  the  salary  of  the 
Demonstrator  of  Histology. 

The  arrangements  for  the  organisation  of  a  complete 
system  of  instruction  in  the  subjects  of  the  first  U.M.  Ex- 
amination and  of  the  first  and  second  Professional  Kxamin- 
ationsof  the  Conjoint  Hoard  of  the  College  of  Physicians 
and  of  the  College  of  Surgeon-^  in  London  arc  in  progress, 
and  will  soon  be  completed.  I  he  new  Lecturer  on  11  uman 
Anatomy  will  very  shortly  be  .ippointed,  and  the  Physio- 
logical Laboratory  will  be  completed  and  ready  for  occu- 
pation bv  the  end  of  the  summer ;  so  that  bt  fore  next 
October  the  University  will  be  in  a  position  to  undertake 
the  leaching  of  Human  .Anatomy  and  Phy>ioIo>;y.  The 
arrangements  for  teaching  the  other  subjects  in  vvhi 
instruction  is  required  by  medical  students  arc  also 
progress. 

.\s,  in  accordance  with  the  recent  resolution  «>f 
College*,  of  Physicians  and  Surgeons,  Candidates 
have  siUisfied  the  <  'xford  Kxamincrs  in  .\natomy,  I'hy 
•ogTi  and  the  other  subjects  of  the  first  and  sccoml  P 
•~kional  Kxaminations,  will  be  exempted  from  further 
"^nation  in  these  subjects.  Members  of  the  I'nivcrsity 


will  in  future  be  able  to  complete  their  first  two  »esr»  «f 
medical  study  without  leaving  Oxford. 

rhe  purpose  for  which  the  expenditure  is  retjujfed  tt 
instruction  not  research,  and  no  experiments  u{ioc  tbt 
living  animal  involving  pain  will  be  used  for  deir>o««T> 
tion  to  students  or  instruction,  with  ur  without  aruntlKm 

It  is,  however,  intended  by  those  who  dcsirr  attvJif* 
to  prohibit  such  experiments  in  physiolopcal  inquirr. « 
oppose  the  decree  for  the  maintenance  of  the  labui^mi 
Knergetic  measures  arc  being  taken  to  this  end.  TYt 
rejection  of  the  decree  would  involve  f.iial  conscquewB 
as  regards  the  above-mentioned  scheme  for  the  teachr^ 
of  medical  science.  The  University  has  already  tw  t 
pronounced  upon  the  issues  now  sought  to  be  msed.  bi 
votes  taken  in  unusually  full  Con\'u€ations  on  J  oar  ; 
1883,  and  February  5,  1884,  We,  therefore,  trmt  lU; 
you  will  be  good  enough  to  attend  and  vote  la  fa^ov  a 
the  Decree  on  .March  to,  at  3  p.in. 

H.  G.  LiDDKi.i.,  Dlmo  of  Christ  Church. 
J.  Fkanck  llKli;Hr,  Master  of  Uiiivcr>ity. 
Georgk  C.  Broi»rick,  Warden  of  Mcrtoo. 
J.  P.  Lir.HTKi  Kjr,  Rector  of  Kxetet  College. 
David  H.  Monko,  Provost  of  Oriel 
John  R.  MaipKath,  Provost  of  (2ucen's^ 
J.  v..  Sewh.i  ,  Warden  of  New  College. 
W.  W.  Mkkkv,  Rector  of  Lincoln. 
W.  K.  Anson,  Warden  of  All  .^ouls. 

E.  H.  Crahock,  Principal  of  Il.N.C 
T.  Kriwi  Kk,  President  of  Corpus. 

J.  Perc  ivai.,  President  of  Trinity. 

H  D.  Harper,  Principal  of  Jomis  College, 

G.  E.  ThorI.EV,  W  ardcn  of  Wadham. 
Edward  S.  Taliuh,  Warden  of  Kcble. 
Wli.l.lAM  Inck,  Rcgius  I'rofessor  of  Dninity. 

H.  W.  .Aci.AND,  Rcgius  Professor  of  .Melicme. 
W.  H.  Freemanti  E,  Fellow  of  Halliul  College. 
J<iHN  CoNRov,  Christ  Church 
Ai  KRED  Robinson,  Fellow  of  New  Collev^. 
T.  Herbert  Warren,  Fellow  of  Magdalene  CoHeye. 

F.  Max  MCl.LER,  Corpus   Professor  of  Companrr't 
Philology. 

Rarthoi  o.MKW  Price,  Scdieian  Professor  of  Sarcx 

Philosophy. 

Henrv  NKni-ESHlP,  Corpus  Professor  of  Latin. 
James  Le«;i;e,  Professor  of  Chinese. 
J.  Earle,  Professor  of  Anglo-Saxon. 
John  Rhvs,  Professor  of  Celtic. 
T.  H.  T.  Hoi'kiN-S  Fellow  of  Magdalen. 
W.  Lock,  Fellow  of  Magdalen  College,  Sab-Wardra  4 
Kcble  College. 

W.  W.  Jackson,  Fellow  of  Exeter,  Censor  of  Non-O* 

legiate  Students. 
H.  F.  T't/ER,  Fellow  and  Tutor  of  Exeter. 
A.  G.  lU  i  1  ER,  Fellow  and  Tutor  of  Oriel 
At  KREV  MfH>RE,  Tutor  of  Kcble  .T  lalen. 
RoBER  1  L.  O  ri  l.EV.  Student  of  CI  rrK 
W.  Mark  BY,  Reader  m  Indian  L  w  and  T«lw 

of  Halliol  College,  and  Fellow  ol  CoUcfft 
H.  F.  Pei.ham,  Exeter  C* 


MR.  HIRAM 
Amencan  c 
iionn  of  a  machme-s 
in  rnili!ar\' 
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The  cartridges  are  placed  in  a  belt  formed  of  two  bands 
of  tape,  before  they  are  placed  in  the  box,  and  one  end  of 
this  beh  is  placed  in  the  tjiin  at  the  time  of  starting,  the 
action  of  the  gun  drawing  in  one  cartridge  ever\-  time 
that  one  has  exploded  The  gun  is  really  a  veritable 
gunpowder-engine,  the  recoil  of  the  barrel,  the  block,  and 
the  lock  corresponding  to  the  piston  and  cross-head  of 
the  engine.  The  recoil  drives  the  barrel  and  its  attach- 
ments backwards,  opens  the  breech,  cocks  the  hammer, 
and  expels  the  empty  shell    The  return  of  the  block  is  , 


effected  by  a  spring.  As  the  bolt  returns,  it  forces  a 
loaded  cartridge  into  the  barrel  and  pulls  the  trigger. 

It  would  naturally  be  supposed  that  a  gun  which  loads 
and  fires  itself  would  be  somewhat  complicated.  This, 
however,  is  not  the  case  when  the  gun  is  considered 
simply  as  a  self-loading  gun.  The  additional  parts  which 
form  a  part  of  Mr.  Maxim's  new  gun  are  due  rather  to 
the  mode  of  feeding  than  to  the  fact  that  the  gun  is  auto- 
matic. It  is  certainly  a  very  great  advantage  to  have  the 
gun  supplied  from  a  very  large  magazirrc  from  below. 


Pir,  t — Nfucim  M.tra!l!e  ..-«.    t.aleral  elevation  and  front  view 


laced  on  top  of 
guns,  and  l)c 
bring  the 
in  would  be 


This  gun  possesses  many  advantages  over  existing 
types  of  machine-guns,  among  which  may  be  mentioned 
the  following  : — 

As  it  furnishes  its  own  power,  it  docs  not  require  to  be 
Hrmly  fixed  upon  its  platfonn  as  other  guns  do,  so  that  it 
IS  quite  free  to  move  in  any  direction  while  being  fired. 

Cartridges  which  hang  fire,  and  which  have  proved  so 
disnstrous  to  other  forms  of  machine  guns,  do  not  present 
obstacle  to  the,^^Bion  of  this  arm.   As  each  par- 
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ticular  cartridge  de}>cnds  upon  its  own  power  to  withdraw 
itself  from  the  barrel,  it  will  be  obvious  that  the  cartridge 
cannot  remove  itself  from  the  barrel  before  it  explodes. 

A  gun  which  loads  and  fires  itself  is  certainly  a  novelty, 
and  presents  many  interesting  features  and  possibilities 
to  any  one  who  takes  an  interest  in  implements  of  war 
fare. 

The  gun  may  be  trained  in  any  direction  by  turning  the 
crank  which  operates  a  tangent  screw,  the  stem  of  which 
projects  from  the  platform  immediately  below  the  cartridge 
box  seen  on  the  top  of  the  tripod,  whilst  a  fine  adjustment 
in  elevating  may  be  obtained  by  turning  the  small  hand 
wheel,  which  forms  a  part  of  the  diagonal  telescopic  brace 
which  supports  the  rear  of  the  gun.  By  loosening  the 
three-handled  screw  immediately  below  the  central 
standard,  the  gun  may  be  turned  completely  round,  and 
by  loosening  the  thumb  screw  of  the  telescopic  brace,  the 
gun  is  absolutely  free  to  be  moved  up  or  down  or  in  any 
direction  while  firing.  If,  however,  it  is  desired  to  have 
a  definite  stop  to  the  horizontal  play  of  the  gun,  as,  for 
instance,  when  firing  upon  a  bridge,  a  pass,  or  a  ford,  or 
upon  earthworks,  the  gun  may  be  sighted  between  the 
two  points,  and  adjusted  by  the  thumb  nuts  on  the  tangent 
screw  stem,  when  the  gun  will  be  free  to  operate  between 
these  two  points,  but  will  not  go  beyond  them.  Fig.  i  is 
a  perspective  view  of  the  gun.  Fig.  2  is  a  longitudinal 
central  section  of  the  weapon.  A  is  the  block  or  bolt 
which  slides  freely  after  the  manner  of  the  cross  head  of 
a  steam-engine  ;  li  is  the  barrel ;  c  the  locking  device  for 
securing  the  block  to  the  barrel  at  the  instance  of  dis- 
charge ;  L)  is  the  cocking  lever  ;  K,  the  carrier  which 
draws  the  cartridges  out  of  the  belt  and  deposits  them  in 
the  feed  wheel  <;  ;  K  is  the  belt  wheel  which  draws  the 
belt  uf  cartridges  into  the  gun  ;  H  is  a  connecting  rod 
made  slightly  elastic  by  bemg  provided  with  a  strong 
spring  ;  I  is  a  crank  which  docs  not,  however,  turn  com- 
pletely round  ;  I.  is  a  point  of  resistance,  against  which 
the  cocking  lever,  l»,  strikes  at  each  rcarwani  motion  of 
the  block  ;  K  is  a  shaft  connected  with  the  trigger,  which 
o[>eralcs  upon  the  sear  and  also  upon  the  controlling 
chamlKrr  J  ;  .M  is  the  extractor  which  starts  the  cartridge 
from  the  barrel  ;  N  is  a  bar  which  holds  the  locking 
device  C  in  position,  and  which  raises  it  or  unUnrks  it  at 
each  rearward  motion  of  the  barrel  :  *)  is  a  casing  sur- 
rounding the  barrel,  which  may  be  used,  if  desired,  as  a 
water  jacket. 


RORAISfA 

OL'k  readers  will  be  interested  in  reading  the  following 
letter,  which  has  just  been  received  at  Kew,  from 
Mr  nil  'Ihum,  in  confirmation  of  his  telegram  already 
piilili»lied  Naii  KK,  vol.  XXXI.  p.  34J),  announcing  his 
*u' <.e<-.>ful  accent  uf  Koraima  : — 

Georgetown,  February  4,  1 885 

I  have  jiJHt  »ent  a  most  brief  telegram  (such  things  are 
cx|if-riMvc  here/  which  will,  1  hope,  give  the  first  news 
ih.<i  Hor^irna  has  been  ascended  ;  and  I  much  wish  I 
write  even  a  brief  report  to  go  by  this  mail,  but 
rv»-r  *ir.re  I  have  J^een  back  (we  got  back  four  days  ago) 
1  have  been  in  bed  with  the  most  severe  attack  of  fever 
utu\  ague  that  ever  befel  me,  and,  though  the  docti 
a  1  Mire*  ine  that  I  have  now-  turned  the  corner,  I  am  1 
wfrfk  a»  to  be  quite  unable  to  sit  up.  However,  befoi 
inail  \  f/iuM  manage  something.  .\nd  in  the  mca) 
liHie  I  wrnd  a  local  paper  which  purports  to  give 
»i  I  iiMiA  the  expedition  derived  from  myself  The  tiiain 
iAity  -re  l/ilerably  correct,  but  the  details  are  much 
\tUnttA. 

We  were  quite  successful  m  getting  to  the  top.  ana 
have  f/»ufid  that  the  plateau  is  by  no  means  the  istjUted  \ 
»mH  It  ha«  w»metimes  been  supposed  to  be.     It  was,  1 
h'/wever,  a  great  disappointment  that,  our  way  up  bemg 


so  extremely  laborious,  it  would  be  quite  imposssbte,  wi* 
out  a  very  large  expenditure  in  somewhat  smcxichaif  z: 
path,  to  carrj'  up  hammocks,  &c,  pro\*iMoas,  and  tucM« 
(for  there  are  no  trees  on  the  top  and  it  is  bitterly  ami  - 
it  was  a  great  disappointment,  I  say,  that  we  coold  cm. 
explore  the  top  for  a  short  distance  from  the  potxtz  - 
we  first  reached.   I  see,  however,  no  reason  to  behe^^ 
that  the  whole  top  is  of  one  character.     Th«  scoe- 
is  in  the  highest  degree  wonderful.    I  made  man;  b.'- 
successful  sketches  (considering  I  am  no  an»$ti,r-_; 
will  give  a  very  fair  idea  of  the  mountain  asd  of  a> 
scenery  on  the  lop.    As  I  wish  to  keep   the  onpr. 
sketches  for  the  present,  to  copy  them  at  my  tetsae 
have  just   handed   the  half-dozen  most  characunr 
amongst  them  to  a  photographer  here,  who  has  b«»' 
been  fairly  successful  in  copying  drawings  for  me,  ax- 
hopc  to  send  you  copies  by  next  maiL     The  «l((U.* 
(on  the  top)  is  most  wonderful,  but  somewhat  scmrr  — 
quite  dwarf.    I  have  between  300  and  400  spccxf 
you.    I  have  also  some  living  plants  {///■/ram^,-^A,r±^ 
most  e.xquisite  L'tricularias,  two  of  which  are,  I  fce* 
new  ;  and  a  few  other  things),  but,  as  these  w-anr  m^. 
nursing,  I  have  put  them  into  wardian  easels  aiid 
take  them  home  for  the  present.    (I  miss  jc-nman 
and  have  throughout  the  expedition,  immcnseJy..» 

Yours  very  truly, 
(Signed)  Everaru  F.  im  Thvi-< 


NOTES 

.\  r  the  moment  of  going  to  press  %i  c  hare  received  trrm  •■ 
£■  J.  Recti  a  communication  protesting  againvt  sonve  of  tW  c:^ 
ments  made  in  uur  article  la^a  week  oo  "The  Kclativr 
of  War-Ships."  and  pointing  oat  that  the  sy<»tcni  nf  1 
advocated  by  him  was  greatly  modified  during  the 
gTe«t.  So  far  from  wishing  to  deal  unfairly  wrub  Sff  C  ^ 
Kccd°«  views,  une  of  our  chief  objects  was  to  "iip^«*MT  fevfaMtf 
against  the  existing  stale  of  things  by  MQcatiac  I 
experiments  sh'-iuld  be  resorted  to  to  settle  SOBC  of  I 
un  which  iloubts  have  l<en  exprrued  by  ooateaAai 

\Vl  regret  to  learn  that  M.  Milne- Edwards  »  lyMC  * 

prrcanous  conditioa. 

OCR  readers  will  regret  to  learn  that  Prod 
his  post  a»  secretary  of  the  British  .\ttuciatiaa  after  tlw . 
meeting.    Frof.  Booner,  we  believe,  feeb 
this  step  mainly  on  Kcoum  of  the  inroMli  whicb  the  w%mk  id  it 
.\sociatioa  makes  upon  his  tioic.  No  cam  wfll  regret '. 
ment  more  than  the  cnancil  and  hk  I 


M.  Bot-<.*crr  uc  lA  Gkvi  has  leceimi  a 
French  Minister  of  Pttbhc  latftactiaa  to  pruceed  to  Tc 
order  to  >:udy  the  nuiatioas  of  rrantttaoo  accoMinc 

We  have  received  bxmo  the  >■ 
of  Belgium  its  recent  nMMMy 

assatnes  a  new  fidd  of  ■Kiil4  ;■— 
it  was  compoard  of  men  win  I 

ledge  were  alJc  ;^c'' 
gene:   .  :h< 
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^^yieiuatic  in<|uiry  into  the  unitary  situation  of  the  country, 
which  was  highly  approved  of  at  Uw  Health  Exhibuioo  in 
LoodaOf  and  now  it  has  been  detetniined  to  continue  the  inves- 
ti^iitions  on  a  systematic  and  permanent  ha>is.  '\'\\c  nu  niVcrs  <.>f 
the  Society  acaltered  over  iidgtiua  are  called  on  to  a&aist  in  the 
new  ondcrtakfaig,  and  the  ipediBen  fonm  which  they  an  leqtiired 

lo  fill  in  riioiiltily  aic  now  l)cforc  ns.  There  are  tliirlccn  /ones, 
each  zone  being  sutxlividcU  into  dii>tricts.  The  physicians  who 
are  memben  of  the  Sodetir.  or  wIm  aie  wflHiig  to  participate  in 

its  laHonrs,  ar<>  rrfjupiteH  trt  <itate  Jhc  diseases  of  which  patients 
>n  tiicir  practice  have  dted  during  the  month.     From  ihc^ 

I  various  re|K>rts  a  general  statement,  and  taUcs  of  idativesUtistics 
f\re  issucti  by  the  central  body.  In  course  of  time  a  medical 
topography  of  the  cuuntry,  the  enormous  public  advantages  of 

I  which  arc  appaf«iit»  will  be  incd* 

The  TranuiitioHt  of  the  Scisu;  .-Kij^icil  S  j  icty  uf  Japan  for 
1SS4  (vol.  vii.  part  2j  coBtaios  a  paper,  by  I'rof.  Milne,  on  3S7 
eaitbqiiakca  ohaemd  daring  two  yeats  in  North  Japan.  To 
determine  the  cxtrnt  of  country  over  \sh;cti  an  ear?h<iu.i',.e  was 
felt,  lie  distributed  bur.dlcs  of  post-cards  to  the  Oovemment 
otTiciaLs  at  all  important  lowns  witliin  a  distance  of  100  miles  of 
Tokio,  with  a  request  thai  every  week  one  of  the  cards  should 

\  be  posted  with  a  note  of  any  t-iir!h4ii.iivc!.  tliat  might  have 
occurred.  By  this  expedient  it  was  discovered  that  the  Hakne 
Mountains  to  the  south  of  the  Tokio  phua  appeared  lo  stop 

>  every  shock  coming  from  the  north,  and  accordmi^ly  ihc  barrier 
of  post-cards  was  stopped  in  that  iliioction,  Imi  was  t  xit  niJcil 
gnuiually  to  the  north  aoiil  it  included  the  forty-five  principal 

I  town*  in  the  main  islaod  to  the  north  of  Tokio,  besides  several 
places  in  ^^■/.(^  In  Tokio,  observations  as  to  direction,  velocity, 
and  intensity  were  made  with  various  earthquake  instruments. 
A  deacnption  of  the  principat  instntmentS  used,  with  a  co  m- 
parison of  their  relative  merits,  ha*  aire  .ily  h.v-n  t;ivi:n  I>y  Prof. 
Milne  in  vol.  iv.  of  the  Ihtiuaciwtu  of  the  Society.  The  second 

'   part  of  the  paper  is  devoted  to  a  list  of  the  387  earthqvakes 

rccnnlcd,  with  p.irr  !c  -i!:jns  of  each  ;  134  ni:i]>.  of  (.■.iithijii  ikf 
tricls,  as  well  as  numcrou*  other  illustr-ntons,  arc  appended. 
The  rcsvlls  of  an  exhaastive  uudy  of  these  earthquakes  may  be 
summed  up  as  folluws  :— (1)  As  to  dbtTiVution  in  space  :  of  the 
387  shocks,  254  were  local,  that  is,  tiity  were  not  felt  over  an 
area  greater  than  50  square  miles  ;  19S  of  these  were  confined 
to  the  seaboard,  and  56  were  inland,  'llie  average  diameter  of 
the  land  surface  over  which  the  remaining  133  extended  was 
about  45  miles,  but  four  or  five  of  ihcm  embraced  a  land  area 
of  about  44,000  square  mites,  'Ihcse  great  shocks  or^inaicd 
fir  ont  at  sea,  and  consequently  were  not  so  alarming  in  their 
character  as  la.iny  vv;iii.li  Hi  ii^'-Dat'.-ii  neater  tu  <>i  I'ditnlh  the 
land.  {1)  Simuluuieous  shocics :  some  of  the  disturbances  look 
areA#<AMMtc  tnm  each  other,  whibt  interraedtate 
Thcni.  (Ji  C)rit;ins  uf  cnnli^juaki-.  :  the 
general  rcsidi  mAn  wm  head  i»  that  the  grc«(er  number  of 
einh()uitkt>  fell  in  Northern  J^pBlk  ttiginatcd  beneath  the 
^ccitft ;  84  (V  •>\  ii;L  .  1.  Ic  hnving  so  oiij^inated.     I  !ie 

;i  whii^^^        UakciL  i'        flat  alluvial  piam  axoaud 
^Lijtiirr      earthquake*  Mt  In  low 

ill  iiiiiii*  e.     '•  in  ".lif      iiitii iliiis 
jceiMc^  :!.  ■.:  in  ilic  imnicdi.Tc 
Bisinie  ,1. -^.ity  ha-;  btren 
iribitU'in  of  voicvnoes 
!ihow%t}iat  these 
(<).  /.  \\Iiere 
lod  t,-»(-M 
Lwhich, 
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regions  of  Japan  re.scmble  those  of  South  America,  where  the 
eartliquakcs  also  originate  beneath  a  deep  rw-enn,  at  'Tie  foot  of 
a  Steep  slope,  on  the  upper  parts  of  which  tlieu  arc  numerous 
volcanic  vents,  whilst  m  the  side  of  this  ridge  op|x>siic  lo  the 
ocean  earthquakes  aie  nre.  (4)  Rebtion  of  earthquakes  to 
varioas  natonl  phenomena:  the  preponderance  of  shocks  in 
winter,  as  rcvcaleii  by  tlus  invest ig.ition,  is  really  remarkal)lc  ; 
278  took  place  in  the  winter  months,  as  against  109  in  the 
snmmer,  and  of  the  former  number,  195,  or  moie  than  half  6t 

the  whole  lumilicr  for  the  tsso  years,  tool;  (ilace  in  the  three 
coldest  months  of  the  year — viz,  January,  February,  and  March, 
in  other  words,  there  b  a  genenl  coincidence  between  the  mari' 
mum  of  cnrlhrjuaVes  aiiil  ihe  rnininr.KTi  of  tcmjHrrat  .uis.  But 
the  iclatioii  of  icismic  iniensity  (as  ilislinct  from  the  number  of 
earthquakes)  is  even  more  remarkaMe,  for  the  f^^ures  show  that 
the  winter  intensity  is  nearly  three  and  a  half  tinncs  a^  great  as 
the  riumnier  intensity.  M.  I'crrcy  thought  he  discovered  a 
maximum  of  earth(|uakcs  for  the  moon's  perigee,  bat  no  snch 
maximum  has  been  found  for  Japan.  Speaking  generaltj,  no 
marked  Co  incidence  was  found  in  the  present  instance  in  the 
occurrence  of  earthquakes  and  the  phases  of  the  moon.  The 
above  arc  the  general  results,  stated  brieily,  of  the  most  ea> 
hamnive  and  lenarkaUe  study  yet  undertaken  in  the  domain  of 
seismology. 

Za  iWiAwr  conMm^  a  long  report  on  the  Andala;i.-in  earth- 
quakes, from  the  pcii  of  M.  Noguts,  a  mining  engineer  of 
Granada,  which,  as  being  the  first  scientific  investigation  of 
the  catastrophe,  is  worthy  of  special  notice.  The  whole  move* 
nicnt  presented  three  phases.  The  ficst  manifested  itsdf,  prior 
to  December  25,  at  P  rntevedra,  Vigo,  ami  in  Portugal  ;  in  other 
words,  in  the  eastern  pan  of  the  Iberian  pcjiin»ula.  The  second 
was  veiy  short'  and  intense,  and  made  Itsdf  felt  in  the  centre 
and  south  ;  it  reached  its  moxitiunn  intensity  on  tlu-  iii|^ht  of 
December  25.  The  third  phase  la'>ts  still  in  the  provinces  of 
Granada  and  Malaga,  and  extended  east  to  Valencia.  The 
n^cillaiory  movement  of  P.  ccnilit.r  25  embraced  a  considerable 
superticial  extent.  The  disturbed  area  in  the  peninsula  is  com- 
prised between  Cadis  and  Cape  Gaeta,  between  Malaga  and  the 
Carpetena  chain.  The  movement  became  more  and  more 
intense  as  it  left  this  mountainous  mass  and  travelled  in  a 
Bontherly  direction,  until  it  attaincil  its  maximum  in  the  region 
between  the  Serrania  dc  Ronda  and  the  Sierra  Nevada  of 
Granada.  The  osdltatory  motion  was  gradualfy  accentnated 
lowai'ls  the  south,  especially  on  the  southern  side  of  the  great 
central  Spanish  ]ilateau,  bounded  by  the  slope  of  the  valley  of 
the  Guadalquivir  (Seville,  Cordova,  Malaga,  and  Gmnada). 
M.  f  iHicia  Alvarez  IiK  ili-e-  the  phenomenon  in  Anilalusia,  and 
regards  the  bicrra  Nevada  lu  the  point  of  departure.  M. 
Nogu^  then  deals  in  succession  with  the  relstions  between  the 
-civniic  motions  and  the  ^enlojrical  structure  of  the  district,  the 
geoiogitJil  plieuuuicua,  itucU  Assures  in  the  earth,  produced 
by  the  earthquakes,  and  alterations  ceased  by  (hen  in  the  level 
■  >f IFe  sum-;  up  liis  <. -onclusion"?  by  p>ointing  out  that 
lite  gculu^itiil  ub»i'rvmu.t)>.  ^Lich  have  been  made  so  far, 
altkoogfa  local,  limited,  and  imperfei:t,  demon<ilratc  that  there 
were  !wo  ilitTeo  ni  kiniin  ■  f  niouons — one  Oscillatory,  the  other 
a  tretuMini,'  ni'>\caK'tu-  i;\'.-r)-  one  who  felt  the  great  earth- 
'piake  iif  the  251*1  expet i.-iiv;ed  ikst  a  vertical  shock,  and  then, 
ifK-r  a  short  iuierval.  in  >>1ier  movement  like  a  balancing^  A 
Rre.it  fi«Tire  at  the  Milage  f  t^ievejar  presents  at  tWO  points 
two  interc^tin:,'  >eciions.  At  one  the  trunk  of  an  ohve-tree  has 
been  split  in  t.vo  from  its  root  t  >  the  braoches,  as  if  from  »  bk>w 
$f  a  hatchet,  cnch  part  occii['ying  a  side  of  the  fissure,  one  on 
one  -i  1.  ,  'heron  the  other.  At  another  parf  the  fi'.'svire 
has  r1j\  i.le  I  iii  (WO  the  wtvU  supporting  the  wheel  of  the  powder- 
lory  Ai  ilmevcjar.  I  lie  encks  in  the  houses  Id  the  village  are 
]>ara)TL'I  lo  ihesejhiiirn,  and  the  marks  left  in  the  soil 
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indicate  an  oscillatory  motion.  The  chimneys,  in  many  cases, 
were  turned  half  around  on  their  axes,  without  any  further  dis- 
turbance of  a  single  |)ortion  of  the  structure  ;  and,  in  fact,  an 
examination  of  the  various  marks  le(^  by  the  earthquake  of 
December  25  places  it  beyond  doubt  that  there  was  a  treniMing 
as  well  as  an  oscillatory  movement. 

On  Wednesday  evening  last  week,  at  half- past  eight,  thre« 
heavy  shocks  of  earthcjuake,  lasting  for  two  seconds,  and  passing 
from  west  to  cast,  were  fell  at  Tcmcsvar,  in  Southern  Mungarj-. 
On  Thursday  momin^;  there  was  another  and  slighter  shock. 
Two  sharp  shocks  were  felt  on  Friday  in  Spain,  most  severely  in 
Granada,  Loja,  Alhama.  and  other  districts  on  both  sides  of  the 
Sierra  Tejea.  In  the  Provimrcs  of  Granada  and  Malaga  many 
houses  were  dainagcfl,  and  buildings  that  had  suffered  to  the 
previous  earthquake  were  now  knocked  down. 

The  last  number  of  the  Bul.'rtin  of  the  Essex  Institute  (Salem, 
July  to  Decemlnrr,  1884)  is  of  especial  interest,  as  ii  contains  the 
proceedings  held  in  commeoioration  of  the  fiftieth  anniversary 
of  the  foundation  of  the  Elssex  County  Natural  History  .Society, 
of  which  the  Institute  is  the  natural  heir  and  successor.  The 
papers  which  were  read  were  all  appropriate  to  the  occasion. 
Prof.  Morse  dealt  with  the  condition  of  zoology  fifty  year>  ago 
and  now,  in  connection  with  the  growth  of  the  Institute.  .Mr. 
Robinson  discussed  the  progress  of  bolany  in  Essex  county  <luring 
the  half-ccntury,  and  the  influence  of  the  Society  on  it,  dividipg 
his  paper  into  three  parts :  (1)  The  condition  of  botanical  know* 
ledge  now  as  compared  with  fifty  years  ago  ;  (2)  the  progress 
made  in  that  period  in  the  district,  as  shown  by  the  increase  of 
libraries,  public  museums,  private  herbaria,  &c.  ;  and  (3)  the 
practical  benefit  and  general  knowledge  bestowed  u|)on  the 
people  of  the  county  by  such  increased  accurate  knowledge  of 
the  subject  and  the  facilities  for  obtaining  it.  It  would  be  im- 
possible to  sum  up  more  clearly  and  thoroughly,  from  all  points 
of  view,  the  benefits  of  such  societies  as  the  Essex  Institute  to 
their  localities  and  to  the  progress  of  science  in  general  than  is 
done  in  this  pa^>cr.  Mr.  McDaniel  deals  with  geology  and 
mineralogy,  in  which  the  work  has  not  been  so  great  as  in 
botany,  zoology,  and  prehistoric  archawlogy.  "owing  to  the 
bent  and  profession  of  the  leading  menil>cni."  The  com- 
memoration papers  conclude  with  a  brief  historical  sketch  by 
Mr.  Samuel  Fowler,  who  notices  as  evidence  of  the  lil>eraltty  of 
the  founders  of  the  Society  that,  though  nothing  wa'i  heard  of 
women's  rights  fifty  years  ago,  they  invited  ladies  to  join  them, 
adding  in  their  circular  :  "  It  is  anticipated  that  they  will  con- 
tribute much  to  the  success  of  the  Society."  The  historiographer 
is  able  to  add  that  these  anticipation^  were  rcalLs«|,  for  "  ladies 
have  always  taken  a  deep  interest  in  the  Society  and  its  work, 
and  have  greatly  aided  us  in  many  ways."  The  result  of  this 
"stock-taking"  after  half  a  ccntuiy  is  a  legitimate  source  nl 
pride  to  the  inhabitants  of  the  good  old  town  of  Salem  and  its 
ncigh1>ourbood. 

It  will  interest  many  of  our  readers  to  know  that  an  Exhi- 
bition of  Photographs  by  Amateurs  will  he  held  at  I03,  New 
Bond  Street,  from  April  23  to  May  9,  under  the  auspices  of  the 
*'  I>ondon  Stereoscopic  Comi)any."  This,  as  far  as  we  know, 
will  be  the  first  of  its  kind,  and  will  doubtless  Ik  patronisc<l  by 
a  large  number  of  exhibitors,  and  tend  to  encourage  the  growinjj 
popularity  of  phot')graphy  amongst  amateurs.  Several  photo 
graphs  by  the  late  Mr.  Cameron,  of  the  Stamiarii,  will  form  an 
interesting  feature  of  the  Exhibition.  Pri/o  to  the  value  of 
aoo/.  will  Iw  awanletl.  Intending  exhibitors  are  requested 
to  communicate  with  .Mr.  T.  C.  Hepworth,  at  108,  Regent 
Street.  W. 

Till,  popular  Chinese  practice  antl  superstition  with  regard  tu 
«^»ons  in  an  epileptic  fit  are  not  a  litlte  curious.    When  a 


person  gets  an  attack  of  epilepsy,  those  aboat  htat  ru^ 
a  few  blades  of  grass,  which  they  put  into  his 
believe  that  during  an  attack  of  epilepsy  the  sfi^: 
b(Mly,  and,  there  being  a  vacancy  within,  it  1*  immo^atof  i. - 
by  the  spirit  of  an  animal,  generally  a  sbccp  or  a        k  . 
sound  in  the  pers  >r\  throat  as  he  begint>  to  revwxr  js  U^m  - 
the  bleating  of  the  one  or  the  grunting  of  the  ttfhrr.  Vaw 
these  circunstances  they  attempt  to  propitiate  tte  oik  t 
putting  grass  into  the  man's  mouth,  possiUy  vtnAet  -1 
prcssion  that  they  can  entice  ibc  aninul°»  spuit  in  ^m. 
remain  till  his  own  returns  ;  and  on  no  coaMdcT»U»a  * 
remove  him  till  the  fit  is  over,  for.  if  ihey  did.  ibc^ 
own  spirit  would  not  be  able  to  fin<l  him  o^ntn,  abi 
would  die. 

Mt-sRs.  W.  Swan  Son.nsnschei.n  A  Co.  will 
lish  a  translation,  by  Prof.  Hillhouse,  M.A..  of  1k» 
Science  College,  of  Strasburger's  "  Das    klene  bi«sr 

Practicum." 

The  next  Ordinar)-  General  Meeting  of  th«  InKne— 
Mechanical  Engineers  will  be  held  nn  Friday,  r. 
25,  Great  George  Street,  Westminster.    The  chair  wtt  ■»  - 
at  7.30  p.m.  by  the  President,  Mr.  Jeremiah  lleao.  ~W 
lowing  papers  will  be  read  and  discussed,  as  Car  m  nr  • 
a<lmit : — On  recent  improvements  in  wood-cut tin£  nai.kMr' 
Mr.  George  Richards,  of  Manchester  (adjourned  dM.-sK. 
description  of  the  tower  spherical  engine,  by  Mr.  R.  lla^mrv- 
Heenan,  of  Manch.-stcr  ;  on  the  his!ory  of  paddle^  win' 
navigation,  by  Mr.  Henry  Sandhain,  of  London. 

The  Annual  Re|>ort  of  the  Belfast  .Vaturali^u'  Fir. 
is  a  respectable  v.lumc   of  alxiut    260   paj;*^  w«i  «» 
four  plates  containing   alx>ut   fifty   illustratiaas,  • 
the  present  numl>er  wholly  to  cromlechs  and  other  prr*-  * 
remains  in  the  north  and  west  of  Irclan<L     The  Sjoc.i 
attained  its  majority  (the  past  year  being  its  twenty-fas*, 
the  secretary  is  able  to  re|Kjrt  that  it  was  never  more  p*^•^^.•• 
cither  .^s  regards  incre.%se<l  memlK-rship,  financial  cucfel-"  x  • 
the  value  of  the  work  done.    Among  ihc  |«apcrs  mi 
the  winter  session  we  notice  :  on  the  antiquities  of  tbc  Wvv 
Ireland,  on  a  roicr'>scc)pical  examinatii>n  of  a  bit  \A  (tvc-  t. 
.M.a^illigan  strand  after  a  storm  (in  which  Can«>n  Gnai|«r 
scrilics  the  castaways  after  a  gale),  ants,  a  trip  in  Aoaen-s. 
age  of  the  l>asalts  of  the  North- East  Atlantic  (by  Mr.  /.  Sor. 
Gardner),  while  the  apjiendis  cont.iins  three  longer  pi*«rf 
Notes  on  Irish  colcoptcra.  by  Messrs  llalltlay  and  Sorw* 
the  cromlechs  of  Antrim  and  Down,  by  Mr.  (iray  ;  «aj  » 
prehistoric   monuments   at  Carrowmorr,  near  Sltjjo,  >7  » 
Elcock.    Il  is  to  the  two  last  that  the  numcr\ia»  lUostnUM' 
attached. 


.M.  WAt.t>EMAR  CzfcH.siAWSKV,  already 
on  the  fauna  of  the  Black  Sea,  has  now  pablalMd 
a  work  oil  the  "Crustacea  decapods  Pootin 
paiiicd  by  several  plates.  Wing  a  Tnjrelabonlt 
the  Black  Sea  Decapods.    The  numbo  of  PootK 
l)ccap<Kls  h.as  been  increased  b> 
eight  sj>ecies,  with  numerous  »ai 
Ih.*  greater  when  the  depths  of  the  UlMk  .'^ea  ha« 
explored.    The  rc-ults  of  this  ' 
ing.    The  species  offer  < 
The  Black  Sea  cor 
ties,  while  in  the  Cc 
varieties.    The  au«' 
sui>crior  craKs,  sucl 
stages,  are  a  rei>eti: 
of  very  interesting 
species.  All 
I'onto  Ca  plan  1 
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)  twccr  wati'T,  an()  even  the  A  i'fm  f>.ichy/)ui,  Ralhkc, 
!n-  iiiijiiiiain-!,ike  ASjf.iu,  i>  a  rtfmaimlcr  of  a  maritime 
11,  I  li  i  Tktlfikuta,  whiih  has  {;igantic  representatives 
b(  South  Caspiiii.  Certain  crabs  reach  really  gigantic  size 
be  Ponio  C»spj»n  region  ;  such  3U  Eri/thia  sf>t>tijrjni  and 
unus  manas  00  the  shores  of  Crimea  an<l  at  Odessa.  While 
( cnbi  reach  a  great  development  only  in  very  salt  and  warm 
r,  othen  leidk  tlie  nme  sise  under  the  influence  of  revene 
iiions.  The  Dtcajvod'i  of  the  Azov  Sea  h.ivo  not  y-ji  en 
ntd.  TIk  detcriptioRS  of  the  species  aad  their  varielies 
;gi*en  IB  Latin,  is  also  die  expIiaadoBi  to  the  piatea,  the 
tendered  «ccc!i>il»Ic  lo  all  zoiilotji^t^,  many  of  whom, 
vcr,  will  regret  not  to  be  able  to  understand  the  notes 
ij  HMMopographical,  and  sumetimec  adding  minor  details 
;  dCMril>lioa),  w^ich  are  in  Russian. 

I  have  received  from  the  Johns  Hopkins  Univci-ily  'he  two 
the  S^udic^  on  Historical  and  ToUlical  Science.  One 
tmlb  land  laws  in  mining  districts,  and  describes  the  rcgu 
i  Ibr  the  use  of  land  made  by  agreemcM  among  the  miners 
ilves  hi  the  Western  States.  They  show  a  return  to 
ivc  ideas,  where  use  is  made  the  proof  of  ownership,  and 
J  in  Ibc  sue  of  the  various  lots  is  of  prime  importance, 
ttnn  is  the  author  of  this  number.  Tlie  second,  by  the 
l)r.  Adams  describes  the  inllnencc  of  the  Slate  of  Mary- 
wii  the  land  ccssioiu  of  the  United  States,  and  is  specially 
fug  lor  its  nferences  to  Wadtington's  project  (or  devoting 
sent  made  lo  him  by  his  native  Sutei  Viicblia,  tO  the 
hmen)  of  a  Natl  nil  l^niversity. 

t  slic  cjtccpium  ol  A  lew  p.i^fs  the  whole  of  the  last 
vol.  vi.  N<v  4)  uf  the  /  ./  .!  •<  ,//  /a  Jca^tmm  Naehnal 
Mt  of  Cordova  (Argentine  Kopublic)  is  occupied  by  a 
,•  .Nf.  Oscar  Dcering  on  metcurulogical  observations  made  I 
1!  Cordova  during  iS8j.   These  w«i«  a  coDliniMlion  of  ' 
ade  by  him  in  188a  on  evapontkm,  and  the  various  1 
tures  at  tlx  diflerent  depths.    Bnt  for  1883  he  has  added  j 
icrvat ions  and  armi)ge<l  the  tables  .is  follows  : — .Vtmo-  ! 
pressure,  temperatare  of  the  air,  the  elastic  fierce  •  f  the 
!ric  vnponr,  relative  hnmidity,  evA)>onition  in  the  sitade 
f  sun,  tcmi icr.i[;irc  of  the  soil,     l  ir  r  i  liation,  storms, 
aJi,     There  is  also  a  Jiyrt  paper  on  ilic  observations  of 
ao  expeditioa  to  Bnbia  Blanea,  to  observe  the  transit 

Mitirifis  fo  the  Zoological  -Society's  Gardens  dnririj^  the 
i  include  two  \V<x«l  Hares  yl.e/'MS  iylvalicu.)  fium 
ticric.i.  prescntcil  by  Mr.  F.  J.  Thompsin  ;  an  .\lex- 
*arrakeet  {Pattromu  oUxaMdri  9  )  from  India,  pre- 
Mr.  W,  Hay  ;  a  Common  M.i;;)ui'  \Pi  :i  ni\::,\i), 
rf^intL'-.!    by  Mr.    II.  n  Slu.vvK-nu  [.Jir^ui: 

3nit*b,  prenenicd  by  Mr.  R.  Gnntet  i  a  Short  tAiJcd 
\ffatwuifmrtu  iraeA*mms)  from  Western  Anstralia, 

JWoWT)    rt-liL.iii>  \P.l,\it)::ii  /ir^'w)  liuin  tllL' 

j>urc]iit»edi  ao-imbn^Uma  Lynx  {i<tiu  tmitiiimi) 


distinctly  seen,  but  he  determiDed  its  Dlaoe  to  be  nearly 
in  1 70  is' of  Sagittarins  with  4*  11*  south  faititvde.  The  |>osition, 
he  .idds,  would  be  more  e.vactly  found  by  means  of  two  small 
stars  near  it,  the  more  northerly  of  which  had  the  same  latitude 

.in  !  l'i)ll'iw<;.l  .n  the  distance  ■  >{  about  six  mitritcs  ;  t!ie  ntfuT  was 
f.ii;r  :iii:iutes  soutti  of  the  former,  and  foUui*cd  ii  abjut  a 
niiiuitc,  "  thi:  in.;lL  .\;  the  nurthcrn  -wr  \v \<  somewhat  obtuse, 
of  atMjut  100  decrees,  anil  the  distance  of  the  nebula  from  it 
was  se  quialtcral  to  the  distance  of  the  two  stars,  or  r.ithcr  a 
little  more,"  \o  motion  being  detected  in  over  one  hour,  llaUey 
doubted  if  it  were  a  comet,  but  on  June  15,  the  moon  beiag 
down  and  the  sky  dear,  he  bad  a  distinct  view  of  the  two  staf% 
but  there  was  no        of  the  nebttlotuty  where  it  bad  been 

observed  on  Jlllie  lO,  He  WM  led  by  this  circinn^tance  to 
remark  upon  the  number  of  comets  which  might  i-scatJe  notice, 
from  their  being  telescopic  objects,  and  adds  thai,  although  comets 
had  been  seen  elsewhere  in  1698,  1699,  1702,  and  1707,  he  could 

no:  Icun  th,i!  an)  c  itnc;  h.iii  ht-cn  pLT^.ived  in  this  couii"  1  y  f)r 
the  thiiiy  five  yr.u.  picv  juaato  llic  u!»cfv.ition  above  de>vt  if>L'  I, 
which  implies  tfiit  ivme  had  been  seen  here  since  the  yenr  1682, 
that  of  the  appearance  of  the  famous  comet  which  Wars 
I  lalley's  name. 

'llie  small  stan  lo  which  Halley  refers  would  appear  to  be 
Noe.  i6,6a7  end  16,631  in  Odlae»%  Argelander. 

Tiir  Variable  .Star  S  CAvria,  —  A  miiiiriiuin  nftlii-  slmrt- 
period  vaiiable  bein^  due  dirin^;  tin-  lu^hi  nf  February  zo,  -Mr, 
Knott  availed  hiniscit  uf  ;i  inic  -ky  .it  ('u.  k:nM  I'lohnrrve  it  as  long 
as  it  w.Ts  possible  to  do!»o  1  lie  w.iicli  v.aaunenccd  at  8h  40m  , 
an  1  L  I  1:1  at  I7h.  15m.  .\t  9h.  23m.  no  change  was  n  .tiic- 
able,  i>ut  soon  after  gh.  30m.  the  star  began  to  decUoe,  and 
gradually  fell  from  8*1  to  10*4  mag  ,  which  point  WKS  Mndicd 
nlxut  I5h.  30m.  From  that  time  till  t7h.  15m.  no  ceitnill 
change  w.is  detected,  though  at  I7h.  15m.  there  was  a  suspidoil 
of  the  star  being  possibly  a  trifle  brighter.  By  this  time  U  waa 
i7h.  p.ast  the  uteridian,  and  getting;  too  low  for  observatbii. 
As  it  was  not  possible  to  follow  the  star  till  its  advance  on  the 
rising  curve,  Mr.  Knott  w.is  unable  to  fix  the  time  of  minimum 
with  cert.iinty,  but  considered  the  predic  e*l  time  (l6h.  iim  ) 
W.1S  pretty  correct.  Mf  reinnrks  further  t^at  Prof.  Jsch  .nfcld 
g^vc^  SUi.  .IN  tliL  ti:iie  "f  .Itcrease,  and  ijh.  as  that  of  increase. 
If  llus  hci<l  f  >r  ihv  uiiiuinuin  of  Febnsary  20,  and  the  decrease 
began  at  fjh.  join.,  the  minimum  wouM  n-.y.  !>c  reached  before 
i8h.,  .md  the  norm:il  magnitude  would  not  bs  attained  bcf)rc 
Fcbru.iry  21,  Sh.  .\t  6I1.  30'n.  on  the  latter  date  he  doubted 
whether  the  star  had  rccoveretl  its  normal  brightness,  but  by  7h, 
or  yh.  join,  there  sccmetl  no  doubt  alxnit  it.  Comparing  the 
form  of  his  curve  with  Prof.  Schoofeld's,  it  appeared  that  on 
this  occaaion  the  star  was  longer  in  falling  from  9  4  and  9*9  m. 
lo  the  lowest  point  reached,  than  the  observations  of  Prof. 
Schiioreld  indicated  ;  hw  Mr.  Knott  wriies  donhtrDlly  upon  this 
p  »int,  not  having  previously  watched  S  Cancri  through  its 
changes.  The  next  minimum  may  be  expected  on  M.irch  II, 
Inrtween  I5h.  and  lOti.  Greenwich  time. 

The  Mei.u.ji'rne  OBSEkVATORY.— We  have  received  the 
nineteenth  annual  report  of  the  (iovcrnment  .Vstrooomer  of 
Victoria  to  the  Board  of  Visitors  of  the  Melbounie  Obsarvatoqr, 
The  new  tran-A  circle  of  8  inches  aperture,  oonstraeted  for  that 

c«tah1;  iliinent      Mr.  Sinini .,  w  is  ro.'eive  !  in  May  list,  and  the 


nil  I  he  re|i-: 

rei.;ut.ir  u^e. 
ai^fn-;  tu  thf 
obsiTv.n'.ary 


e.TiIy  In  July.    .\1  llie  time  of  drawing 
I  heir  were  naly  wanting  some 

>,  f"i  I  he  in-.ti  iiitii'nt  to  be  hro\!''ht  info 


tM  be 


erv  Mni;l:ii  in 


O'ln  ■trne;v>l  by  tin 


f<  11  :n  rill  I  I  bnlL-n- 
saiat  tinn  fur  the 


LUM^ 


^  I '  ^Ut  a  flOte  to  ibc  f<twal.  Society  {PktL 
»*rfMiterin4irf  that  UQ  Moii'bir.  \:  \:\ 
Bircne  and  iMbru 

the  carlli,  i" 
Iv'iHliliiigui^h 
tete- 


fur  t!i:Tt  of  Harvard  College, 
ill  w  1^  in  liettcr  ertndition  than  at  the 
iri,  1. -veubi  l<;-.v  II  is  proposed  to  seod 
England, 


L  'illplrlci 

t  .\ii:;uv, 
<-iMii^;  eti.i! 

It  is  stale- 
tr.)n'--.i  eiixl 
.It  ( '.iintirii1^;e 

U..^.  the  great  reftcci 
date  of  the  previous  rep< 

the  rwo  spectila,  one ' aiicr  Ut-  otbii,  to  England,  tu  be 
l>jliilMd.    A  Dumber  of  stars  ^ckciud  by  Prof.  Auwers  had 
«en observed  with  the  oKi  ir.ai^it  cirde,  to  assist  in  the  fonnar 
iJuttoT  a  luademeotal  cai-il  -c^uc  of  aontKem  staim.    Mr.  EUery 

inenlit»ns  those  of  llerscbel's  oelmlic,  which  had  been  ob  crved, 
and  of  which  diiw  ingj  had  been  mule  \\\\\\  the  gfeat  telescope  ; 
iii<  .  1  off}  .\rgiis,  Dui^nlns,  aid  the  "Horseshoe" 
\\<:\v.\\.\  :  'neliifled  in  his  list.  I'ons'  emtiet  w.\s  ijlwervcl  for 
j.)u.viti  'II  h  .1.1  I  r    iry  610  M,\  cli  The  Diiii;)ieti:ei  of  the 

tel«gr.ij>)iic  ■Ica  I  III  i^'ion  of  .\ii^iir,\iiaii  longitude*,  it  is  re- 
wa-i  only        .rg  a  new  scries  of  exchanges  between 
^ffllbourne ;  New  Zealand  had  been 
successful   set  of  time* 
ion  of  Brisbane 
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'  and  Sydney  was  in  projjre^s,  and,  on  this  being  completed, 
there  would  only  remain  to  connect  Western  Australia,  to  have 
the  longitudes  of  all  the  chief  Austnlian  and  New  Zealand 
cities  and  ports  detcnuiiMd  upon  the  tame  system. 

Mr.  Ellenr  recimmeads  that  •  amall  expedition  dundd  be 
deapatched  from  Melbourne  to  New  Zahnd  for  the  observation 
of  the  total  eclipse  of  the  sun  on  Soptcniber  9  in  the  present 
year,  when  the  central  line  passes  ttirou^h  Cook's  Straits.  Sir 
W.  Jcrviii-,,  tlir  (iovcrnor  of  New  Zcal.inil,  had  [it!imi>'-d  all  the 
aid  he  cu-.il  I  n-ndcr  in  the  matter.  The  Hoard  ol"  Visitors  siiji- 
portcd  an  ajiplu  aii')n  to  the  Government  of  Victoria  for  the 
necessarj-  funds.  IKull  <lelails  of  the  circumstances  of  ibis 
eclipse  were  givi-n  by  .Mr.  Hind  in  the  MoiUhly  N'itkit  of  the 
Royal  Astronomical  Society  for  January  last.] 

ASTRONOMICAL  PHENOMENA  FOR  THE 

u  ■/■:/: AT,  18.S5.  j///A'c7/s  14 

(For  the  reckoning  of  lime  the  civil  day,  commencios  at 
Greenwich  mean  mkunght,  coonHng  the  hones  on  to  24,  is  neic 
employed.) 

At  Gnttnnth  m*  Mmrk  8 
Sua  rises,  6h  31m.  ;  souths,  lah.  lom.  5f6s.  ;  sets,  \-h.  51m.  ; 
decl.  on  meridian,  4°  42'  S.  :   Sitlcrcal  Tiuic  at  Sunset, 
4h.  57m. 

Moon  (at   Last   (Quarter  at   I9h.)  rises,    ih.  5m.  ;  souths, 
5h.  40m. ;  sets,  loh.  12m.  ;  decl.  on  meridian,  17*  25'  S. 
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Decl.  on  Huidiaa 
...      8  33  S. 

,..   II  26  s. 

...    13  8  N. 
21  41  N. 


*  lodicalM  tlUtt  the  scttiog  u  dut  of  iIm  following  nominal  day. 

Occmilatiatu  efSt«rs  by  the  Moon 


Star 


Mag.  DiMp. 


10 
10 
II 
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8  . 


h.  B.  km. 

\  1 :::  i  2 

5  18  ..    6  38 

Phtntfmtttit  of  JupUer's  Sattllita 
March       h.  m. 


B.A.C.  6287  ...  6 
B.A.C.  6292  ...  6 
ff  Sagittarii    ...  4 


Carresconding 
uigte*  from  vcr- 
tec  (orij(hi  for 
ia««ft«4  image 

...  90  223 
...  54  280 
...    60  273 


9 
10 
II 

13 


h.  m 

2  46  II.  cel.  reap. 
6  12  IV'.  ooc.  ditap. 
30  8  11.  tr.  egr. 

5  S3  III.  006.  disap. 

6  o    I.  occ  disap. 
I.  tr.  ing. 
I.  tr.  egr. 


*3 


...  o  37    /.  occ.  disap. 
3  14    I.  ecL  leap^ 
19  t  lit.  tr.  ing. 
31  45    I.  tr.  hig. 
33  39  III.  tr.  egr. 
..05     I.  Ir.  egr. 
18  53     I-  "cc-  di>ap. 
31  43     I.  eel.  reap, 
•r  Jupiltr's  SatdHiw  an 


TIm  OcculiJtt      of  Slin  and 
Sato  nulik  «i  Greenwich. 

Mardi  13,  igh.— Mercmy  in  wperior  conjonction  with  the 
Son. 


RECENT  ENGINEERING  PATENTS^ 

CIR  FREDERICK  HK AM\V1:M.  ,tatcd  thu  he  hid  Incn 
determined  in  his  choin-  "f  a  subject  by  the  cnsideration 
that  H.K.  H.  tlic  I'ritKi-  i  f  W.ik-^  11  1  1  .vorn  tit  i<i  ,i|i|i-iini  him 
chairman  of  the  Executive  Council  of  ihc  Intcrnatirmal  Inven- 
tions Exhibition,  to  !>c  hehl  at  South  Kensington  this  year.  He 
tlicrefore  pro|M»ct{  to  direct  attention  to  some  of  those  objects 
that  ought  to  be  oontribuic<i  to  that  Exhibition  whidh  were  more 
particniarly  connected  with  ctvil  engineering. 

Dealing,  first,  with  maieriaU  of  cnostructioo,  the  President 
renailMa  that  probably  few  materials  had  been  auce  fencnilj 


iisefid  to  the  civil  engineer,  in  works  which  were  not  of 
metal,  than  Portlaml  cement.  Durinv^  the  last  twenty-two 
years  great  improvements  hn  l  bt-fti  m.i'ic  in  the  prindinsj  and 
in  the  mi.il:iy  of  the  cciiifiit.  A,  rc  '.;nr  K  bruk-i,  although 
not  now  su|>ciior  in  quality  to  tho»c  made  by  the  Romans,  there 
was  pvogiess  to  be  noted  in  the  mode  of  OMUMiftetnre  and  the 


•  AtMneior.PretidcmialAdclMual  ih*  laMltadon  oTCvil  Enriaaat*, 
br  Sw  rf«d«nclt  J.  BnuwnU,  F.R.S.,  CO  JaimaiT  ij. 


materials  employed.  The  brick-makine 
llofmann  kiln  had  economised  labour  ana  1 
were  being  made  to  utilise  the  waste  of  Jale  «|« 
artifidal  stones  appeared  at  last  to  be  pnvhice*  wak 
miiibnDihr  and  power  of  eadnraoce  •»  fen  comi-tn  «• 
with  the  best  iMitira!  stone,  or  were  even  better,  fc*  • 

l>c  jiriKluced  of  the  desired  di^lension^  and  »Hjl.<'.  »»• 
ready  for  use,  without  labour  of  prep>ar.iti<in.      T^e  ««  - 
of  wijoil,  except  in  ncwiy-dcvcl'jped  countne^.  •«  i.. 
for  one  reason,  because  it  w.is  practically  imj-      'ir  »■ 
as  to  ol>tain  anything  approachmg  to  rb.-  i  •-r..-?- 
Many  :i'tcmpts  h.id  t>cen  made  (■>  render   ti-v  r 
rapid  if.  ly  and  ready  ignition,  and  it  wa>  in  t.»e^  . 
alone  that  proj^n-s-i  could  K-  lookc  1  lor.    Wuh  t-.-^^/^et' 
Vatkm  from  t'm-,  the  wooilcn  structures  of  the  H-  -i.ri  Iv 
were  ooated  with  asbestos  paint,  and  lo  this  '.hex  e^ 
destruction  by  a  fire  was  due.    LoaTiog  the  «4  l-w  • — 
nf  stone  and  wood,  attention  was  directed  u*  that  i 
known  as  steel.    The  President  remarked  that,  m  ."Uk 
the  making  of  steel  in  cruciblo  was  not  m  *ai.>£ajrTr  . 
of  obtaining;  unif.  innity  in  Iarf;c  masses  as  was  arte 
other  two  great  sy-.;ems  of  nianufacture — the  F 1    ■  lai  1 
Siemens-  -the  two  processes  which  had  channe  l  ih»e 
plexi<»n  of  the  iron  industry.     Me  furtho.-  -  .   !  tKat. 
ago,  in  a  lecture  he  tielivetei  at  tlic  Koyal  la^tutrsa. 
ventured  to  predict  that  »iecl  Bttde  by  fu«ion  wot(!  ■ 
iron  made  by  the  puddling  procets^  WM  that  the  ■ 
made  wouKi  be  restricted  to  the  small  aitidea  pVtolu-* 
village  Uacksmiih.  The  first  imjiortant  revdatioo  «  • « 
factare  was  the  ii^pMs  shown  by  Kmpp,  with  other  r 
ihc  Great  Exhibition  of  1851,    These  showed  an  en 
■t  the  time  when  the  production  of  steel  inTol^r^  tV  " 
ment  of  the  cnicible.    Within  the  Ixst  eijilit   yrar^  tr 
provemcnt  ha  1  been  male  by  Mcssr-i.  Thomas  ax>  i 
which  it  harl  l>een  rendered  i>o-.>ib!c  !o  emf'.cn'  si,-;r— 
the  production  of  -tcci,  ir.in  dorive>l  fmrn  <»r<-i  t'lU.  ; 
date  of  this  invt-iitii>ii,  had  l>eon  found  wh  l!_r  i*j4^«  . 
the  purpose.    In  the  manufacture  of  pig-iron  iaapr-A«nr*- 
been  eneeted  by  increasing  the  dimensions  of  the  *nS— 
the  temperature  of  the  blast,  by  the  better  anpUcst*  v.  • 
try  to  the  industry,  by  the  total  dosing  of  the  H^r  -1 
furnace,  and  bjr  the  greater  use  of  the  mmsnt  g»>o>.  ■ 
so  long  u«ed  tn  its  alloyed  coodttioo  of  **f<tti  mAt! 
within  the  la^  few  years,  been  stfll  furth'rr  rat,-  •  • 
alloying  it  >ith  other  substances  so  as  to  p«>oi!ocr  '  ;  • 
bronze"  and   "  m >M;;ane>'.'-bron/e,"  Tcry   us«fiul    an  ■ 
those  eni;ai;ed  in  the  c m^: rintMn  of  mathiner-? 
iiKTL a-ed  dimcn^inns  nf  tlie  mini-  hafts  ■  f  en^ 
soliil  tbrgings  for  the  tutors  of  cannon,  ob'.xinin^;  1: 
<lay,  composed,  as  they  were,  of  suel.  ili-  o(>rTi. 
steam-hammers  were  absolutely  harmful,  and  the  J 
the  heaviest  hammers  were  not  so  efieariou*  xs 
applied  without  blow.    The  lime  wa«  not  tar 
^teel  in  its  molten  state  would  be  subjected  to  |wr> 
the  object  of  diminishiiig  the  siae  of  any  ovittci  ^ 

imprisoneil  gases. 

NVi'hin  the  period  under  consideration  tHe  emplw" 
tesling-machines  had  l  oaie  into  thed.iily  practior  c«l"  r 
f.  tr  dcterminini;,  rx]ieriincntally.  the  sjnous  }dn.;-ji  - 
of  materi.ils — anil  of  those  mal'Ti.iK  when  xssetnl  lt  1  irr 
to  resist  strain,  as  in  c  ibinins  or  m  jjirdcrs 

In  ilrisc  matters  whuh  migtit  be  sii  I  to  inv  i  "vc  lh« 
of  engineering;  c<mst ruction,  there  must  of  n^x-rm^ily  Iw 
progress  to  note.    I'rinciple*  were  generally  vcn  m*r 
minetl,  and  progress  ensuM,  not  by  additiom  to  the  fwm 
but  by  improvement  in  the  neihod  of  ^viag  cn  th>a«e  pern 
practical  shape,  or  by  comhai^ag  in  one  stnsctmw  j 
oonstiuction  which  htd  hithetto  oeen  utett  ajioit. 

Taking  up,  fir*!,  the  subject  of  bridge  ct>nstruc:io« — 
aidetlt thought  the  St.  Louis  bridge  might  fanU        ai  1  •  •  tr- 
a  principle,  no\  el  >ince  1862.  that  of  em;  ' mr,;;  Un  • 
tiibi  s  >   m|"^i  '!  of  steel  staves  hoojx-d  t.-.^rther.     f  ■*  " 
suspension  I'lid^jes,  there  had  been  intr-'lnccd  the  b^W 
chain,  from  «hich  were  su>.peridcd  the  bnVe-l  ttu-ji  r-^Sfc 
the  actual  wnrk  of  su|i(><jrting  the  Vm  \  the  r  tsod^ 
lair.cd  in  straii;ht  lines,  and  uithout  flrxure  \\  rh^  1  ><>h*B  • 
their  weight.    In  the  East  Rirer  Bridge  at  Nr«i 
wire  cables  were  not  made  as  mturisied  cahki,  at^t 
into  placet  imposing  severe  stntins  npoa  m 
the  individml  wim  were  led  over  from  all*  lb  < 
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le  same  initial  stimin.  ifo  far  «■  novelty  ia  ^rder-oonstruction 
«s  concerned,  the  0i>pendcd  cantilever  of  the  Forth  Bridge, 

>W  in  course  of  constniction,  atTonled  the  most  notable  instance. 

i»as  diflkuh  to  sec  how  a  rigid  bridge,  with  1700  feet  spans, 
^•1  with  the  ncces-.iry  iVn  >  ni'.irh  lIch  lic.\(1wn\  t>c'ow,  could 
»vc  t>ccn  devised  wjtiiuut  tiic  ajjpUt.itii m  of  ihii  iiriiunple.  A 
>lcMrorthy  example  of  the  u^e  of  imiviuK^tic  .i|i;.li.uici-<i  in 
rlindcr-sinking  for  foundations  was  also  in  progress  at  the 
orth  Urid}^c.  At  the  New  Tay  Viaduct,  the  cylimlers  were 
eing  sunk  while  being  guided  through  wrought  iron  }ionloon.H, 
hicn  were  floated  to  their  l»erlhs  and  were  then  secured  at  the 
Miired  tpot  by  the  |>rotusion,  hydiaulicallv,  of  four  lera.  which 
ore  upon  the  bottom,  and  they,  until  they  were  witbdniwn, 
Dnrerted  the  pontoon  front  ■  floating  into  a  fixed  stmctuie. 

The  Pre«ident  nest  Itticed  the  contest  between  canals  and 
inah'.eil  rivers  as  n^<«lc^  of  internal  transit,  in  contrast  with 
iihvAys.  and  referred  to  the  improvc<l  rate  of  tran'^port  on 
iii.il-  I'>  >ulislitutioii  f  f  -ii  .im-  fur  horsc-hauia;;!.-,  by  a 
usiumtimi  111  the  numl'cr  I'f  !■  i  lstipr-?.  He  jiImj  aiJuilcil  to  the 
ydraulic  i.m.il  lili  nn  \\\::  Kivi.r  \Vc.t.i,t,  .iii.t  to  a  similar 
pplication  in  ihe  C  anal  de  i\eulos»e,  in  t  rance,  for  overcoming 

great  tliffcrencc  of  level,  and  rc<lucing  the  consumution  of 
iTt'eranil  the  expenditure  of  time  to  a  minimum.    The  great 

lutre,  however,  of  late  yeais  in  canal  engineering,  waii  not 
be  preservation,  or  imptovemeni,  of  iheoidinary  tnteraal  canal, 
>ut  the  provistoD  of  cooal*  audi  as  the  completed  Sues  Canal, 
he  Panama  Canal  in  conrte  of  construction,  the  contemplated 
«thntin  of  Corinth  canal— all  for  saving  circuitous  journeys  in 
.i  -11  ^  fii  iii-Mc  <i-a  1(1  another — or  in  the  case  of  the  Manchester 
ilHjj  Lanal,  f  i  i.ikiiip ocrun  steamer*  m.iny  miles  inland.  The 
ivalrj  Ijctwceii  l.ih.iI  i  ni;iii  ■  and  railway-engineers  w.is  illu>- 
rated  by  the  [  rcj  osal  to  connect  the  Atlauttc  and  I'acilic  oceans 
}  ni-  .ins  oi  .1  ^hip-nilway,  the  details  of  wfaidi  scheme  were 
.tctuie  the  public. 

In  harbour-construction,  tlie  principle  adopted  in  the  Lifiey  at 
)«l>lin  was  referred  to,  where  cement  masonry  was  moulded 
nto  the  form  of  the  wall,  for  its  whole  height  and  thickness, 
ltd  for  such  a  IcnetU  foraaid  as  could  be  admitted,  having 
vt;a(Yl  to  Ihe  practiat  limit  of  the  wei^t  of  the  block.  The 
>luck  was  then  carried  to  its  place,  was  lowered  on  to  the 
HUtom,  which  had  been  prepared  to  receive  it,  and  was  sectiretl 
o  the  wall  1  y  j;i"ovc  ami  tos.i^uo.  'I  lie  .ii  if.ir.iiu^  by  \vtii>.li  i!ic 
ilocUs,  weigliiii^  350  ton*  cadi,  wtiv  iu.-.i-  l,  .m  l  ti.uKjmr'.v  l  to 
heir  destmaticiti.  sviis  ;luii  ie^crilKd. 

Consideration ol  sub-.i<[ueous  work*  m  ccvsardy  led  toappUaaces 
'or  diving;  and  here  the  Presiden'  s.'i  l  ;i  few  words  alx>ut  the 
"  l»ateau-plongcur used  on  the  *'  barrage  "  of  the  Nile.  Beyond 
Knprovemcnt  in  detail  and  the  application  of  the  telephone,  there 
rta->  piobably  no  noveity  to  record  in  the  ordinary  dress  of  the 
U\k.-r.  but  one  great  step  had  beeu  made  in  the  divcr'.s  art  by 
•X\t  introduction  of  the  chemical  syat«n  of  respiration.  A 
l>erfec(ly  portable  nppaiatus  had  been  devised,  emhiadng  a 
chemical  Alter  by  which  the  exhaled  breath  of  the  diver  was 
ileprivect  of  its  carbonic  atiJ.  The  diver  also  canied  a  supply 
of  ciMiipn  ■  -t  •  \)i;i:n  v.-  I  t-  .ulili..!  lo  tin-  ri.  in.iiiimL;  nidngcn, 
in  subslitui.i .11  '.li.tl  wliii-li  hail  been  burnt  up  i[i  I li.j  [ > 'Ccss 
i-(  re' piiaiii't;.  Aiuk<1  with  this  app.iratu>,  .\  (Iivli  ihii:ii^:  i  ric 
t  (  the  inundations  which  occurtca  in  the  coiiNmuiioii  oi  ilic 
Stv-i-i  tunnel,  descended  into  the  heading;,  [ik  cceded  along  it 
hn  :oire  3jo  yard»  (tlie  depth  of  the  water  abuvc  him  being 
35  fcti}  and  closed  a  dnice-door  through  which  the  water  was 
trterin^  the  excavations,  and  thusenabkd  the  pumps  to  unwatcr 
the  tonnel.  A  Itoj^ethcr,  this  man  %m«  under  water  for  one  hour 
and  twenty-fire  mtmttes  witboat  any  commnnkation  with  those 
above. 

There  were,  happily,  etuics  of  sub-aqueous  tunnelling  where 

*hv  vcater  rovtld  t>i*  denJt  wi'.!i  tiy  i.rdiii.iiy  pr.iii] 'iiii;  ]>owt.  r,  .ind 
v./i  >;  tl  .•  ial  h;ih  i  j;  .ibli.  of  (leiiig  c'.it  by  :i  I'.iiiiu'll mt; 

III...!;. 11;:.  Ill  chr  M<i-i-y  '1  uniul,  in  tbi;  New  Kcd  ^:itu[st.)iic,  a 
iii,-.i''aiii;  7  .'uot  4  itu  lii'>  111  lii.iiiieUT,  a  >|vccil  of  10  jarii-,  in  1\ 
lioui^  liii.l  li«.eii  avei.-»i;ed,  wluie  a  iiiaikimum  of  over  14  y.irds 
\\.\  I  I  L'.ii  Attained.  In  tlie  experiincntiil  Channel  'luooel  in  .1 
7-kti  lif.iiliiig  ill  (he  gr.iy  chulk,  a  ma mum  speed  rnr^'ss 
iiail  been  arrivcci  at  in  ibe  24  hours  on  the  t^t^Ht^  ^ilie,  ainJ  ov. 
(he  F;«ich  tide  of  274  yards  ta  the  aWM  I»  oM)n  i.\ 

land  luttnemog,  lioon  iii<|U|l8lii>tl<Mllilliiy;^-^t  1^^  • 

the   Mblti'ii'i  >!i    >A    dyijniKitr,  (Ltid  ^ve |i«Ta L ion5  01  < 

ofid  k>y  itoptoyemefitt  in  thp 
t:"nipb-c{Kd  air,  M<stt^i4WteH.^^^^^fti 


other  purpo&es,  the  diamond  drill  h.-id  proved  of  great  sendee. 

Closely  connected  with  tnnnelling-machmes  were  the  machines 

for  "geitirij;"  Lual,  which,  wmkt  !  by  compres.scd  air,  reduced 
to  a  minimum  thu  wa.ste  of  c .  al,  il  Iiu'wI  the  workman  of  a  most 
fatiguing  laS<  III  I  in  a  ii-tiauitd  7 '  -ii;"ii,  ui<l  vivcd  him  fr^  iii 
the  danger  tn  wl-.iLli  lif  wm!.  cxp  std  in  il":  iiaiul  (i]ieraiion.  The 
ci  mmciLial  failuru 'd' tlsese  machines  was  il;ii'  lotia-li-  o|i["j- uit.u, 
and  It  was  to  be  feared  that  like  prejudices  would  prevent  the 
introduction  of  the  lime-carlridge  in  lieu  of  gun|>owder. 

With  regard  to  the  great  source  ol  motive  power— the  steam- 
engine — it  was  difficult  to  i>oint  to  any  snbataotlve  novelty  since 
1802.  Hut  the  machine  had  been  more  and  nmve  scientifically 
investigated,  and  the  results  had  been  practicitly  applied  with 
corrcsjionding  adv.mtages.  The  incrc.ise  in  initi.nf  preBnie,  the 
greater  range  of  expansion,  the  steam-jacketing  of  tne  vessels  in 
wliiili  the  i.-\].ati-.i'in  t'lnk  [ilaic-,  liad  all  led  to  L-ijincimy. 
Douf;l<:  i)lii;'l<  r  kom-c ir.  !i  ri -iri;  riiL;ines  were  now  uuncntly 
[•nxiuced,  which  worked  «i  h  a  coioumption  of  only  aij  lbs.  of 
coal  per  I.H.I*.,  or  2  7  lbs.  per  II. P.  de!iverc<l  off  the  crank 
shaft,  e<]ual  to  82  milli  ins  of  duty  on  the  Ciiraish-engine  tn.de 
of  c-ompit'alion.  When  these  results  were  augmented  by  the 
empliiMiKnt  of  surface-comlcnsation,  an  I.H. P.  had  been  ob- 
tained for  as  low  as  lis.  of  coal,  and  it  was  commonly 
obtained,  in  daily  work,  for  from  2  lbs.  to  2i  !>«.  But  in  the 
use  of  steam  as  a  beai-motur,  the  largest  portion  of  the  heat 
passed  away  onntilised.  This  defert  had  been  sought  to  be 
overcome  by  a  regenerative  steam-engine,  but  ft  was  not  success^ 
ful.  I  lealed-air  engines  had  hitherto  only  been  found  applicable 
where  sin.ill  powci  wa-  it.'Hiiro  I,  Another  form  of  beat-motor 
— the  gas  engine— «'.. Illy  CMming  into  general  use  up  to  30 
MI. P..  By  a  Jiai  <;l  in  tlit  um  le  of  burning  the  mixtntc,  and 
of  utilising  the  heat  ilieieby  geiicrated,  the  injurious  slmck  '  A  the 
early  forms  of  gas-engine,  and  their  large  consumi  iion  of  ga>, 
were  obviattLl  Companng  a  gas-engine  with  a  non-condensing 
steam-engine  von-uming  $  «»•  of  coal  per  l.II.P.  per  hour,  and 
demanding  therefore,  at  one  shilling  per  cwt.,  only  oiic  half- 
penny for  the  purdisae  of  coal,  the  extra  cost  for  working  the 
gas-engine  was  well  iqwid  by  the  saving  of  bciler-spaee,  of  the 
wear  and  tear  of  the  renewal  the  boiler,  of  the  oonsnnplion 
of  coal  whil'-  pcUinf;  up  steam  and  during  mcal-times,  of  the 
savinfj  (<i  wages,  of  'lie  freedom  from  boiler  explosions,  and  of 
tin-  ics-a'ion  ol  srnoki-  production.  A  niv>;')r  \ \  \  In  i-n  ri'cently 
tiled  «licrc  no  fuel  vva»  employed  ilnvvily,  but  wlicri-  a  ImhIlt, 
being  fdlcd  with  water  and  sUani  under  pre  sure,  li  i  l  :t  ,  heat 
maintainc**!  by  exposing  caustic  soda,  contained  in  a  vi— i  l  sur- 
rounding the  boiler,  to  the  action  of  the  w.rste  stca-.n  Ir  an  tin- 
engine,  the  result  being  that,  as  the  moisture  corobinc  l  with  the 
caustic  soda,  suflicicnt  heat  w.as  developed  to  j;ciietrite  steam  .ttul 
keep  the  engine  working  for  some  time.  i  riaU  hod  been  made 
with  this  motor  for  propelling  a  launch  and  for  working  a 
tramcar. 

With  respect  to  other  motors,  viz.  those  driven  by  wind  or  by 

water,  in  France  an  improvement  had  Ikcii  made  in  water* 
wheels  by  which  it  was  assertctl  that  85  i>er  cent,  of  all  the 
eneigy  rcsidint;  in  a  low  fall  of  water  had  oteii  nmstiled  into 
]j<>wor.  In  iLii  I  iiu  >  al  o  there  had  I  ccn  considerable  develop- 
nijLt  during,'  the  kist  twenty-two  years,  and  they  were  very 
cftkaiu  ttlicrc  a  high  fall  of  water  had  to  be  utilised,  or  where, 
in  the  case  of  a  low  fall,  great  difference  in  the  working  head, 
and  in  the  level  of  the  tail-w  ater,  had  to  be  provided  fn. 

Next  to  the  subject  of  niotor»  came  the  transmission  of  power. 
In  its  restricted  sense,  the  transmission  from  one  part  of  a 
machine  to  another,  reference  might  be  made  to  the  increasing 
use  of  moltlple-K^  driving-gear  in  lie»  of  belts,  to  inclined 
spur-gear  far  dimhiishing  noise,  and  (o  that  hind  of  fticlicMMl 
gearing  to  which  the  name  of  "  nest-gearing"  had  Inren  given. 
\\  liL'iL-,  hov^nci',  il  c  tiaiL.-.uii-.-iuii  wa->  t'l  Ir.ini^  distances,  means 
vMac  bijin^;  .Ti|iipt<!il  Icr  >\i;>]>l\ ini;  ]  owlf-  water  under  pres- 
^uti.'  01  comprvsscd  an  — tliioiii^li  in.iin-  I.m  I  d.»wu  in  tbe  streets, 
in  a  tnauncr  .-iiiiilai  to  that  in  wliic'a  _t;as  ji;d  water  were  now 
sup-plR-d  tor  .l.m.e-li'.-  iir-c  .  and  in  Ni'\v  \  ork  and  other  (itiu,  of 
the  United  St.iiL-s  lii:;h-jac>-i:r<;  ^'f:mi  wa>  similarly  conveyed 
and  delivered  ii>  the  eonsumeis,  both  lot  p>)wer  and  for  heating. 

Sir  l-ri'derie-k  Hianiwell  also  remsilced  lll^on  the  continuous 
ii^niiii*  of  ttars  of  iieel  for  tyres,  upon  the  right  way  of  makine 
l-i-(:-i  ihell*  andboiler-tlues,  tipoo  tidal  motors,  upon  "dirigible 
ItfitJokiii-n,  .1;  >ij  the  Maxim  maihuiC'gua,  and  upon  the  appUca- 
Mbiiuiiine  mines  and  lorjiedoea  for  the  defence  Of  sca- 
fcgiid  to  ^\  rcrworks,  lie  could  not  adduce  any  tnale- 
[eni»  in  tiMse  depcndoni  a^:ion  storoj^e,  or  in 
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numpin};  machinery  ;  bot  in  the  matter  of  house-fittings  there 
ha  I  liccn  ip'cat  pro^riru,  ci|>eci.i!ly  in  the  detection  an<l  preven- 
tion fif  wa«te  of  water.  With  respect  to  gas  as  a  distributed 
illiim'nant,  co<'»ider:ihle  impmvemencs  h.i<l  lately  been  made, 
due  to  a  greater  liberality  on  the  part  oflightini^-authnrities,  and 
to  the  u»e  of  mulnple  burners  in  tireet-Ianterns,  by  which  a 
greater  aino  int  of  lit;hl  was  obtained  from  the  same  vulum?  of 
gas.  The  regenerative  g.is-burners,  and  o  her  modes,  promised 
Tir^ely  to  increase  the  candle-power  per  cubic  foot  of  gas  burnt. 

In  conclusion,  the  President  stated  that,  during  his  teroi  of 
office,  he  wouM  do  all  that  lay  in  his  power,  as  he  hail  done  in 
the  past,  to  uphoM  the  honour,  the  dignity,  and  the  usefulness 
of  the  Institution  ;  an<l  in  these  cfTorts  he  felt  salisfie<l  that  all 
the  memlicrs  would  cheerfully  and  gladly  asiist. 


HOW  THOUGHT  PRESENTS  ITSELF  A  MONG 
THE  PHENOMENA  OF  NATURE^ 

n*  VERY  phenomenm  which  a  human  being  can  perceive  may 
be  traced  by  cientific  investigation  to  motions  going  on  in 
the  world  around  him.  This  is  obvious  to  every  scientific  man 
in  regarrl  to  such  phenomena  as  those  of  colour  and  sound,  and 
these  simpler  cases  were  first  ad  iuccd  hy  the  lecturer.  He  then 
pointed  out  that  the  >>tatemen*.  is  also  true  of  all  o'her  material 
phenomena,  and  be  s|)ec  ally  dwelt  on  the  jihcnomcna  investi- 
gated in  the  science  of  mechanics,  showing  that  all  the  quantities 
trcatc<l  of  in  that  science,  such  as  force  and  m.ass,  prove,  when 
the  investigation  is  pishc  l  far  enough,  to  be  expressil»le  in  tcrins 
of  mere  motion.  He  also  showed  that  the  prevalent  conviction 
that  motion  cannot  exist  unless  there  is  some  "  thing  "'  to  move 
will  not  stand  examination.  It  proves  to  be  a  fallacious  convic- 
tion traceable  to  the  limited  character  of  the  experience  of 
motions  which  we  an  i  our  ancestry  from  the  first  dawn  of 
organised  thou;jht  on  the  earth  have  had  within  reach  of  our 
senses.  This  conviction  acconlingly  has  no  authority  with 
respect  to  moleailar  motions  anil  to  s'lmc  others  that  have  l>een 
brought  to  light  by  scientific  study.  He  also  showed  that  the 
"  thing  "  which  in  ommon  experience  moves,  proves  in  every 
case  to  lie  nothing  cNc  than  these  underlying  molecular  motions, 
the  transference  of  which  from  place  to  place  is  the  only  kind  of 
motion  which  common  experience  can  reach,  when  unas>i.tc<l  by 
science. 

The  intermjliate  steps  b.-tween  the  world  external  to  onr 
b  ulies  an<l  the  brain  which  take  place  in  our  organs  of  sense 
ami  nerves  can  also  l<  asccr1aine<l  to  be  motions.  .\nd  finally, 
a  change  consisting  of  nio'i  ms  takes  place  in  the  brain  itself, 
whereupon  we  bccouiT  conscious  of  thought :  /.<•.  a  chan>;e 
occurs  within  the  brain  which  would  be  appreciate!  as  motions 
by  a  bystander  who  coidd  search  into  our  brains  while  we  are 
thinking,  and  coulil  witness  what  is  going  on  there,  while  all  the 
time  the  change  that  we  experience  is  thought.  It  must  be 
borne  in  mind  that  our  brain  is  a  j>art  of  the  external  world  to 
the  bystander  whom  we  have  supposed  to  be  obsjn'ing  what  is 
going  on  in  it.  It  thus  appears  tnat  every  phenomenon  of  the 
external  worM  is  reducible  to  moti  ns  and  their  modifications, 
while  all  that  is  within  the  mind  is  thought. 

Now  this  m>tion  to  which  all  other  niatcri.al  phenomena  are 
rriluccd,  this  morion  as  it  exists  in  nature,  must  \\c  distin^juished 
from  man's  CQnce;>tion  of  motion,  which,  after  all,  is  one  of  his 
thoughts— a  very  complex  one,  no  doubt,  but  not  pirt  of  the 
extern.il  world.  This  particular  conception  in  our  minds  is  <)«■; 
remote  elTcct  of  the  motion  as  it  exists  outside  us,  and  what 
we  really  know  of  that  external  cause  is  that  it  is  a  cause 
which  does  unfailingly  produce  this  eflfect  if  the  intermediate 
appliances  of  our  senses  and  nerves  arc  also  |)resent.  Motion, 
the  cause,  must  no  riuubt  iitand  in  al>solutely  rigorous  re- 
lations to  its  cITcct,  vit.  oiir  conception  of  motion  :  but  it 
need  not  Ik  bkr  ns  effect,  the  presumption  l>eing  ipiite  the 
other  way.  The  lecturer  j>ointe<l  out  that,  under  these  circum- 
stances, the  simplest  ami  so  fir  the  most  probable,  hyjiothesis 
that  can  Ik  advanocil  is  the  monistic  hypothesis  thai  this  un- 
known cause  isiiself  thought  ;  and  he  pointed  out  that  it  is  no 
oSjecti  n  to  ihi-  view  th.at  we  arc  unconscious  of  all  the  thought 
here  suppose.1.  for  this  is  only  to  <ay  that  it  is  external  to  tnat 
particular  group  of  interl  icinf;  and  organise  I  thou;jht>  which  we 
call  our  own  mind,  just  a-,  the  thoughts  of  the  many  millions  of 
our  lellow-mcn  and  of  all  other  animals  arc  external  to  our  lilUe 
group. 


•^gr  <i  Jo»in»t.»n«  STwy,  M.  V,  D.S 


The  lecturer  accordingly  recomtneixleii  the  fci'. 
thesis:  (11  as  consbtent  with  es^ry^hmg  «c  Wa0«.  'J  • 
simplest  hypothesis.  (3)  as  an  hy^jthctts  wbtcH  a 
difficulties  that  encumber  the  dualistic:  •uppociiKon  'hv 
two  kinds  of  existence.  vL/.  the  hypo"he>is  lh*t  if  t  rr* 
were  armed  with  ade<)u.ite  appliances  to  maoenam  wVa  . 
on  in  our  brain  while  we  are  Ihin'.in^.  thea  *«kai  «>  • 
experience  to  be  thought  is  itself  the  recni>t«  c«av  wi- 
intermediate  causes  of  that  change  within  the  obi«r»»  • 
which  determines  his  having  that  omplex  ibo"»cb4  ■«* 
would  call  perceiving  some  of  the  mo.  ioos  in  ow  >nm —  s» 
that  wh»t  he  appreciates  as  motion  we  e»}«cr»eoor  i"  ". 

If  this  view  be  correct,  it  will  foll<.>w  tLat  the   .  . 
which  we  arc  con-cious  are  l»ut  a  small  poot  of  the  ' «<  . 
on  even  in  our  own  brain,  an  I  wh;ch  woald  sesrt 
holder  as  motions,  the  rest  iKing  unoMUrcioas  oeT«Ve»r»  t  • 
much  outride  our  consciousness  as  arc  tl»e  th->«(nr  • 
people.    We  are  led  also  to  the  conduMon  that  tv 
which  is  going  on  in  the  brains  of  all  the  aniuuls  \*j  •, 
but  the  "small  dust  of  the  balince"  csirapareJ  •  ■»  • 
going  on  throughout  the  rest  of  the  mighty  univer  *. 


SCIENTIFIC  SERIALS 

The  Amfr'iaH'J^Hrita! i.\f  S,ien,-',  Febmaiy.  — ''•t^  - 
of  Benjamin  .Siiliman,  son  of  Uenjarnin  Stllimaja.  »hf  1  • 
that  Joumul,  anil  long  one  of  its  editors,  wbo         s  - 
ninth  year  at  New  Haven.  C<jnnecticuf,  on  Januvsr  14  .«'■ 
The  organisition  and  plan  of  the  l'nite>l  Scaten  <ie  ■ 
vey,  with  a  map,  liy  J.  W.  I'owell.     The  or]^Ani>«- 
prcsent  establisheil,  comprises  :  (1)  ana  tn>iK>mic  a>j  .■  r 
division,  the  officers  of  which  are  engaj^l  in  slc*rr.K 
geographic  coordinates  of  certain  primary  points  ;  ij 
lation  corps  cng»ged  in  extending  a  system  of  tnanc«ii  - 
various  portions  of  the  country  from  measnresJ  >«»e"l»-« 
topographic  corps,  organised  into  twenfy-vcxret*  |MTt«*  «: 
over  various  ]>urtions  of  the  Unitetl  S  afev — Vlet».*M 
late  distinguished  botanist,  (n-orge  Keniham.  by    %s&  ■ 
Palafontological  notes  on  the  material  from  tiK  S».  *   r  . 
of  New  Krunswick  contained  in  the  llartt  Cf4l««T>r»  r 
I'nis'crsity,  by  Charles  D.  Wal  .-ott.— On  th«  r 
equijvoiential  lines  of  an  electric  current  t»y  ma^frjetic  s. 
E.  H.  Hall.    The  results  are  given  of  experinwrnts  ttx  ■ 
the  month  of  August,  iSSj.  and  at  intervals  stnor  .e  !*■• 
cal  lal>oratory  of  Har\-ard  College,  the  »uh»stajircs  n- 
ticiig  chiefly  copper,  zinc,  certain  of  their  all-rrv  —  • 
steel. — On  the  use  of  the  term  "  Esker,  or  Kaai  Ir." 
Henry  Kinahan.    Both  terms  are  t  accd  to  a  IC**!?* 
ri)"/,  -hiirt  (not  /.»'«<•,  lon:j,  as  wri>ngly  pT.>o<»Mnce^!  :i  F- 
and  the  Lowlands),  meaning,  in  Irish,  trttkrd  nr  vra-A**  * 
the  river  Cam,  while  Efkir  or  E'scir  denote*  a  «sna*l  h«  • 
define  I  ridge. — On  the  cause  of  mild  polar  dimares.  * 
Croll.    In  this  third  paper  the  author  disoi^ac^s  iN- 
the  Tertiary  pL-riixl  in  so  far  as  atfectel  hy  ««vcittr*c.r. 
dence  of  climatic  alterations  and  "f  g1acliiii>fi  •lurm* 
period.  —  Notice  of  the  remark ible  marit>e  fauna  "k-.-b"  - 
outer  lianks  of  the  southern  coast  of  New  En,;tan  L  's, 
Verrill. — Note  on  a  fossil  coal  plant  found  at   ibr  , 
deposit  in  mica  'chist  at  Worcester.  M avv.)chu'«ett«, 
H.  Perry. —  The  te^l-wcll  in  thr  CarS<Tnifer,m»  ^s-w. 
Hrownviile,  Nebraska,  by  Prof.  I..  K.  Hicks.  —  Rcvh«  • 
supplement   to    Delaunay's  "  l.'in.ar   Theory."  by 
Stock  well. 

Till':  y^urml  of  liotany  f>>r  Febr 
several  new  or  rare  specie*  of  Desmi  I  to 
of  papers  on  thete  oignnitms  ' 
alwi  the  annual  list  of  new  llowenr. 
icals  in  Britain  in  1S84.  Most 
descriptive. 


S»)  >rt  A>Mtra<l  i*f  Roy^l  Inttiluiio  1  Fri-lay  'veniM 

r.R.<. 
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xst.  and  od  the  phttiHBClu  of  fcrmentntion.  bv  A.  Certes  and 
.  Cochin. — On  tne  presence  of  duodenal  anchylostuma  io  some 
elgian  boniUals,  by  Ch.  Pidius.— On  the  presence  of  a  oowd 
iftd  in  (Mikkt  tmuniet,  by  \.  MacLeol  — Note  00 
ioo*s  irark  on  tbe  Canneo  Amie,  hy  Aluh.  I.t.-  Roy. — Some 
tails  on  Wiisant  and  its  iiicnlificalion  with  the  Portus  Iccius 

the  Romans,  by  Alph.  W.iutcr.  — On  the  apparent  cnlai^e- 
'  tit  of  rli»:  iirbs  of  the  sun  an'!  ino.in,  liv  l'.\ul  Sti  xjl.aiit, — <  >n 

II'  w  /uilfii  ■f'tera  ri'strtila  in  tlu-  M(;diti  iraiican,  by  J.  V.in 
/ii.'.lfi),  — I  •i^ti'ur^i-  on  g.  .ilo^iL.il  t  hronology,  by  Ed.  I>ii[>  int. 
•<  >n  the  chief  cause  of  cycl  mc-^  and  tropical  caltn«,  by  M.  Folic. 

BuHttin  dt  VAtadltnu  des  ScitHffs  it  Sf.  PfUniemrgt  lonie 
i  v  No.  4.— Ob  the  appUcaiioiu  of  the  interpolation  method 

I  >'cd  by  M.  W.  Tcnebychef,  by  O.  Baeklund  (in  German), 
he  line  metho<l  of  the  Rii^si.m  in.itheiuatician  is  shown  to  be 
isily  represented  in  a  simpti-  ^^chcnie,  appropriate  to  calcula- 
>ns,  and  the  author  anj^bo  it  to  :liirr  •■\.iin|iles,  one  of  which 

the  calculation  of  IlassclbtTg's  sj>cctral  obicrvalions.  lie 
lows  tlia',  with  rejjard  to  the  easiness  .ind  simplicity  of 
ikulntions,  the  Tvhfl<)\Iicf  nicthod  leaves  authin^  to  desire, 
Itilv  its  results  arc  as  rcli.ibk-  as  th>J4e  obtained  by  the  much 
ore  tedious  method  of  le:i>t  stpiarc.  Two  other  examples, 
le  for  the  dcclin.itions  as  taken  from  tlu  1  i^pe  Catalogue,  and 
>mparcd  with  thoM  neasiued  at  Folkova.  and  another  for  inter- 
>'ftting  Pttlkowa  double'Star  obiervations,  give  the  same  satis- 
ctory  rcMdts.  At  known.  Tchebychef's  method  permits  also 
>  pt»ceed  without  making  an}'  previous  hyi^iothesis  OS  to  the 
L-^rce  of  the  interpolation  fdrniula.  i.'n  the  whole,  when  a 
msidtrable  number  of  dat.a  is  given,  and  the  least  snuarcs' 
ii  .  1  lues  csj>ecialiv  ^'i:  ih,  Tchcbycheff's  inelhocl  jjives 
k^cllenl  results. — The  elcnit-nts  and  thr  ephcmrrides  of  the 
ncl>e  comet  for  its  appearance  in  iSS^  S5.  !  y  O.  Backlund. 
he  cj  henicrides  are  ^pven  from  November  7,  1884,  to  May  6, 
iS;. — Pemon-trati<m  of  scver.il  theorems  relative  to  the  nu- 
lerical  function  E{x\,  by  V.  liouniakovsky  {in  French). — Con- 
ibutions  to  the  Omis  of  the  Tcmalo  Isl.tnd,  by  Th.  I'loske  (in 
eman).  The  birds  brought  from  the  above'  island  by  Dr. 
tsdier  are  determined  whh  tneheip  of  Salvadori's  Omiiho!o(;ia 
jlla  Papua<5ia,"  &c.  Tliere  arc  eightf-Bre  specief  describcil. 
-Remarks  on  the  Ehfont/^  fkiit  ijenu'*  of  Calamaride  ser|Kmts, 
I  A.  Sir-.  >  h  imfierman)  Il.ivin^;  received  an  hcr|x:tolt)j;ic 
■IK  I  i;-.,u  lU.«7il,  fn>ni  Dr.  Iheimj;,  I'rof.  Strauch  found  in 

1  new  S|iecies  (»f  £A>/i><p»f »/««^,  which  he  describes  under  the 
luie  of  E,  Ihrt  ittyii,  and  he  accump.inies  the  description  by  a 
loiougli  1  11  ii  >'.  revision  of  all  known  ii-  of  ihe  same 
onus.  The  pa|>cr  is  thus  s  systematic  monograph  of  the  g^nus, 
hieh  contains  now  eighteen  sjiecies. 

Tmk  Betj^ut  ktrtk^te  for  jnhr  to  Septemiber,  tS&i.  conUins 
ictinnslaiion  of  Prof.  Jaoobstnar*  essay  on  *'  The  Evolution  of 

1  F'i::ii^  in  E)<corativc  Art,"  and  M.  Gniraii'l'--  n  1  ilu- 
ir.;.  <■!  \\<r  M  rdifermnfan  Cfi?»;f.  wViidi  Ii.ivl  ;ilu-:i'ly  .ip- 
iMii.l  :n  .1:11  ^Mlanui-.  \\  c  li.i'.u  aUn  MtlKi'  if:  tit.1'.--  h[  in'frc-.t 
ikcii  fruui  oiIki  j'juinaU,  aitd  ilic  Uaiul  di.'»ci ipUuuj  aad  .iJmir- 
ble  coloured  plates  of  new  plants. 


If,  while  this  hammering  is  going  on,  the  glav;  vessel  which  is 
beiag  exhausted  and  tlie  leatHnc  tuhe>>  of  the  Spreogel  pump  be 
heated  by  pa.s!>ing  the  flame  of  a  spiritdamp  or  of  a  Bunaett 
baracr  over  them,  the  hammeriiig  immediately  ceases,  and  on 
looking  closely  at  the  fall-tubes  it  is  seen  that  they  aie  carryint^ 
down  air  whidh  the  heat  has  liberated  irom  the  fiflia  walb  of 
the  apparatus.  The  ordinaiy  barometer-gauge  is  acaicdy  sen- 
sins  t  LiK  iugh  to  show  an  increase  of  pfessoie,  bvt  tlw  McLeod 
iL-.i'tily  shows  it. 
rtiL-iL-  1-  aniiiliL-t  vv>;ll  kri' >wn  [.Iicn  jincnon  con:i..-i-lLil  with  the 
t:',>nilL-n>,ition  rif  g.iscs  and  vapoui^  cm  the  surface  of  gl.i^s  :  vii. 
iliL-  omilcii^.itiiin  of  a  watery  fil  i>  v-vci  iln-  yl.is^  of  electric 
apparatus,  in  virtue  of  which,  at  temperatures  considerably  alwve 
the  dew  point,  the  glass  supports  arc  not  insulators  of  electricity. 
This  film  of  moisture  is  remos-ed  by  exposing  the  gl.ass  stems  to 
heat,  or  to  .an  artificially  drieil  atmosphere.  Some  years  a^o, 
at  the  wish  of  Sir  William  Thomson*  1  endeavoured  to  weigh 
this  film  of  moisture,  but  was  absotutehr  tmsaecessfiiL  The 
film  must  l>e  of  extreme  tenuity.  Prof.  Quincke  has,  howeveri 
made  im|)<»rtant  researches  on  tne  "  distance  of  capillary  action 
and  on  some  of  i!u-  pKiperlies  of  ilu  st.-  very  thin  films.  His 
results  are  jjivcti  iti  tw.i  pa[>ers  :  /'<<:;::  n  hrfl' s  AnnaUn,  Io8, 
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A^D  AC  AD  EM  Its 
London 

Ro:.  al  Society.  I\hniary  it. — "  Note  on  In  C  Miideasation 
1  <,..>es  .-.t  tlK  Siirf.ui:  of  Glass."    (Ptelinuaai V.) 
;»[iom]e>,      A  ,  F.K  s.B.    CommniiicUed  fay 

Viliiain  Thiiitison,  (•'.  K  .'s 

It  t&  well  knowt:  to  ilio.^c  \vli...  ii.ivi:  tri'iu.ivnmed  I'j  i4ii.ini.  1:1 
i,„  jjj^j  ^g^,  |,^.^J■^.l_•t  vactuuns  funl  soHj,'hl  \hi:x  .iwA 

'  liT  I'll  I  Y  (.'supkea,  anil  pr.KluLilile  by  the  mcruuri.il  pnin|'^. 
•.ii  the  fi|ier,ih  Mi  mnch  assisted  by  hcatiTig  Oil- ^Lish  vil--.s<-Is 
X  \/e  of'iiMxti^l,  :)ii')  i^jrai  the  tubes  nf  the  pump,  to  :i 

L-ini^nu  •        Hie  rUjiiT-TT^  o(  removing  tha  iba  of  air  and 
o  gla^s  iiilit|p  «bo      ^'^'^iS^  ^  Bflken  «f 

CIS. 

.14)  Ls  uiLd  lolftprodttcing  a  vacuum, 
um  Ko-t  l>s:vii  |>;  "4uced,  so  that 
if  oiic  miliimeln:  or 
uf  nicicutv  f.iili:iL; 

inelnliic  liamtuvun)^ 
DCS*  (hat  ihoM 
the  "f.dl 
inches 


He  hads  llicir  ihivkitcsb      be  coiu|>aiab]c  with  5  X  tu  '  ciu. 

With  the  view  of  measuring  the  quantity  of  gas  condensed 
upon  a  given  surface  of  glass,  I  caused  to  l>c  prepared  in  August 
l.ast  a  large  quantity  of  fujc  glass  thread.  Sohk*  of  this  was  of 
flint  ghiss  rod  or  cane,  which  wis  softeaed  in  the  blowpipe 
flame,  and  drawn  out  on  to  a  wheel.  The  remainder  was  of 
flint  glass  tubes,  dnwn  out  in  a  similar  way.  The  span  glasa 
wa«  carefully  parcelled  up  in  paper  an<l  put  askle  till  I  should 
be  ready  to  use  it. 

On  January  3  1  put  a  quantity  of  the  non  tubular  ^ass  fibre 
into  a  -  ;nfn-  2  cm  in  diameter  and  u  lih.  long,  and  al- 
t.ichcii  It  '  v  .i  L;!,iss  s  aling  to  a  five-fall  ^ iimiiigham  Sprengcl 
pump,  I  lu-  pump,  which  was  in  txc  Jlint  order,  was  then 
worke<i  rapiiily  till  1  had  pro<luced  a  v.  l  y  g  "  d  vacuum,  which 
by  the  McI.co«l  i;.iu^;i:  i;avc  me  an  imlii  .iti  in  if  0*3  M  pressure.' 
The  pump  was  then  left  for  about  an  iiour,  and  at  the  end  <>f 
that  time,  passing  one  more  bottle  full  of  mercury  through  the 
pump,  I  .ascertained  that  the  vacuum  had  no?  sensibly  deterior- 
ated, the  McLeod  g.iugc  giving  identically  the  .-..uac  reading  as 
liefore.  This  eahausiion  was  performed  without  ilic  application 
of  any  unusual  heat  to  the  tahe  containing  the  glass  fibres.  The 
temperature  of  the  room  was  about  56*  F. 

I  now  raised  the  mercury  to  the  upper  level  and  allowed  it  to 
flow  iliK  .i^h  the  pump,  and  the  drops  fell  with  the  well-known 
loud  hauitnering  noise.  W  hilf  this  was  goini;  im  1  applic<l  a 
Htin-cn  liiirncr  to  the  tube  con'.-Tiuiii;^' t!ir  -)nin  In  .1  few 

voi  'iihI-  tin-  iniiK  1  iiii^'  1)1  the  nicrtiuy  ceaM.'tl,  .iijil  uu  applying 
till-  tL->!  i  f  the  Mel cri  tjniigc  till-  picvsure  within  the  pump  was 
f.  iind  lv>  have  li^eri  l;ir<^oly.  1  did  not,  however,  obtaw  a  mea- 
MU  -  iiK-nt  with  thv  K':i  JL;f  c  orresponding  to  the  maximum preHore 
of  llic       drivi.:)  ^>\\.  or  In  any  particular  state. 

I  now  p^H  i'r:ii' 1  I.  >  juimp  out  all  the  gas  I  could,  working 
the  |>tir.i]'  and  heating  the  tube  containing  the  glass  fibres 
all  I  <n^U .  The  beating  was  carried  on  from  tune  to  time  till  the 
tulK ,  wliiih  was  of  German  glass,  showed  dg^s  of  softening  and 
of  f.dlini^  in  :  and  th?-  ijlaBS  fibres  were  likewise,  some  of  tbem, 
aliiditly  •iiifti'iud  iiii.i  liLii'. 

I  he  ]nnn;)  \^ ii-,  \s  rki-ii  for  over  an  hour,  the  heating;  l>eing 
n]>]iliL:*,  nriil  tlio  ^A^,  wliieh  was  c.i~il>  -.o.n  Ircint^  carrir'l  ■!  )Wn, 
wAi  o>;ketf<l  ill     i\>]>c  iii.'-dcfor  the  purjsw^:-,  wh:(  h  was  tilted  i>n 


I'LT  tiK-  ll|ituni 


.mU  of  the  five  fall-tubes.  .At  (he  end  of  this  time 


ilio  v,n  iiuiii  w.is  a^;;iin  faii  ly  good,  though  not  so  giKnl  as  it  was 
hff  .K' tiie  healing  commence*!.  The  Mclxod  gauge  indicated 
I  M-  I'  ''^lO  that  very  little  more  air  was  beii^  carrietl 
down,  nn  l  1  fini  not  wtlb  tO  push  the  vacuum  farther  than,  or 
ooile  so  far  aa,  the  VMOUm  which  had  been  obtained  before  the 
ubeiatioa  by  heat  ttf  the  condensed  gas. 
The  collLL'tin^;  (nbc  w:is  now  removed,  and  the  gas  obtainc<i 

WHS  lueasuroi  and  nti.ily.-i^d,  SO  far  as  it  *a«  possiUe  tO  analyse 
a  i|U.-inlity  ;o  sni.ill. 

I'hc  tola!  anxjtint  of  ^as  collected  was  calculated  to  be,  at 
15°  C,  and  a  pnssure  of  760  mm.,  0*45  of  a  cubic  ccotiinctrc 
To  this  a  small  (ptantity  of  strong  s  dution  of  caustic  potash  u.i> 
I'ided,  and  time  wa.s  gi\t  for  .ihsorption.  A  sm.xll  qunntity  of 
ji^r-t^aliic  acid  was  nevl  added,  and  the  further  absorption 
uIjNi  i  vqd.   The  residue  win  SO  small  that  I  coaU  do  nothing 


tht  MW-Hullioiah  oTsa  ainiB. 


Digitized  by  Google 


424 


NA  7  VRE 


[March  j.  !.' 


The  result  of  the  anal)'sis  showed  8-24  per  cent,  of  the  whole 
to  l>c  carbonic  acid  gas  (al>sorbahle  by  caustic  |)otash).  Of  w  hat 
remained  24*8  |)er  cent,  w.as  oxygen  (al)sorbable  by  pyrog.illic 
acid  and  caustic  potash  mixetl).  The  residue,  75  2  j)cr  tent., 
was,  I  presume,  mainly,  if  not  wholly,  nitrogen.  I  ought  to 
remark  that  my  pump  was  furnished,  as  is  uiual,  with  the  phos- 
phoric aci  i  drying  tube.  The  gas,  therefore,  which  I  collected 
was  perfectly  dr>',  and  I  have  no  way  at  present  of  ascertaining 
how  much  moisture  adheres  to  the  spun  glass.  In  staling  the 
results  of  the  analysis  I  have  made  no  correction  for  moisture 
introducetl  with  the  pJta^h  solution. 

In  onler  to  make  an  estimate  of  the  amount  of  surface  i-xposed 
by  the  spun  glass,  I  measured,  with  a  screw  Siiicrometer  g.iu^e, 
the  diameters  of  200  of  the  fine  gla.«  fibres  taken  at  random.  I 
found  them,  as  I  expected  from  the  care  with  which  they  h.id 
been  prepared,  fairly  uniform,  and  the  average  diameter  was 
7'o6  hundredths  of  a  millimetre.  Weighing  also  the  200.  .and 
then  the  whole  quantity,  1  f  mnd  the  whole  numl>er  of  the  fibres 
to  be  6370.  The  average  length  was  10  25  cm.  The  s\irfacc 
was  thus  1448  sq.  cm.,  or  equal  to  that  of  a  square  38  cm.  in  the 
edge. 

I  am  preparing  for  further  experiments  on  this  subject,  and 
h  pe  soon  to  be  able  to  add  to  it  obser\'ations  on  the  amount 
ami  on  the  electric  conductivity  of  the  film  of  moisture  coivlcnsed 
upon  the  surface  of  glass. 

AdJitional  Nate.  —  Since  the  writing  of  my  former  communica- 
tion on  this  subject,  I  have  made  some  further  experiments  on 
it,  and  I  beg  leave  to  give  an  account  of  the  results  of  one  of 
these  ex|>criments. 

Having  fille<l  a  fresh  tube  with  fresh  spun  glass,  I  carefully 
exhausted  with  the  Sprcngel  pump  on  Januanr  24.  and  the 
exhaustion  was  kept  up  till  February  5 — that  is,  (or  twelve  days. 
During  this  time  I  frequently  tested  with  the  McLcod  gauge. 
A  very  slight  increase  of  pressure  was  found  during  that 
internal,  but  it  was  so  slight  that  I  am  nut  able  to  say  that  it 
was  greater  than  that  which  is  observed  at  all  times,  even  with 
the  Snrengel  pu  np  in  excellent  order,  when  a  vanium  i-  main- 
tained for  several  days. 

On  February  5  I  passed  three  or  four  bottlesful  of  mercury 
through  the  pump,  and  had  a  vacuum  of  about  0  5  M.  as 
shown  by  the  .McLeod  gauge.  I  then  applied  heat,  and  had 
instantly  an  abundance  of  gas  given  off  from  the  spun  glavs. 
This  was  collected  as  before,  and  analysed. 

The  numl)er  of  glas>  fibres  was  15,500,  gi^'i^R  ^'^  estimated 
surface  area  of  3527  sq.  centims.  The  amount  of  gas  given  off 
was  0*41  c.c,  which  is  considerably  less  in  proportion  than  io 
my  first  experiment. 

Of  this  gas  it  was  found  that  78  6  |>er  cent,  was  carlionic  acid 
gas  (absorbable  by  caustic  potash).  Of  the  remainder  io'5  i»er 
cent,  was  oxygen  (absorbed  by  pyrogallic  acid  and  j>ota>h), 
while  89'5  per  cent,  was  left  unabsorbed,  and  may  be  sup(>osed 
to  be  mainly  nitrogen. 

The  very  large  proportion  of  carlxjnic  .acid  gas  is  lemnrkablc, 
and  it  i>  difficult  to  account  for,  unless  we  may  suppose  that  it 
was  taken  up  by  the  glavs  in  large  quantity  during  the  operations 
of  drawing  out  the  glass  into  fibres  an<l  inclosing  it  in  the 
containing  tube — ojKraiions  during  which  (here  in  these 

Sreliminary  ex|>critticnts,  an  abtindant  supply  from  the  blo«pi|>c 
amies. 

Chemical  Society,  February  Dr.  W.  II.  PerVio. 
F.k.  S.,  rrcMclcnt,  in  the  chair. — A  lecture  wa<  deliverol  "  <  >o 
Chemical  L  tian^es  in  tht  ir  relaii  >n  to  Micr(>(.)rg mi*  i.s,"  t>y 
Profe-s  ir  Franklind,  F.K.S,  a  |>lant  being  defined  as  an 
organism  |>erforujing  syntheticil  fanciiotis,  or  one  in  whitli  these 
functions  are  greatly  predominant ;  an  animal,  as  an  or^'aiu-m 
performing  analytical  functions,  nr  one  in  which  tbe-e  function* 

ffrea'ly  preilommate.    The  micro-organi>  n-  were  da  sed  liy  the 
ecturer  am  >ng  animals.    Their  life  essentially  de;>rnds  upon  the 
taking  .xsunder  of  m  )re  or  les<  ci:ui  l^x  c  »  iipound-",  resihing 
the  n  into  simpler  compounds  at  the  ex[>en-e  i>f  potential  energy. 
As  micro-organisms  are  com owiily  termed  "  ferments,"  and  their 
analytical  i>\KrA'.\  ms  "fermentations,"  it  it  ncce  sary  to  sharj«Iy 
dislingoi^h  t»ctween  iirgani->c<i  ferments  and  certain  b->dic*  which 
bring  about  anal<»2  >u»  chemicil  change*,  hut  which  are  not  only 
not  oiganitcd,  but  exM  in  s  du  i  m.    The>e  l.utcr,  or  '*  >  ilublr 
fenacnts,**  a«  ihey  are  comm  >nly  termtd,  are  ^aid  to  ar* 
contact :  ibey  p«-.j«lace  certain  chemical  changes  in  the  fer 
eicibic  tub  taoces  without  ihenisclvcs  furnishing  from  tlit 
snb*tancc  j-iy  of  the  producU  of  change  :  the  effect^  they  p 
arc  rweniially  analytical,  consisting  in  'he  a>-)niila  ion  <>f 


and  the  splitting  up  of  the  fermentesdble  tol^caiKr  s  . 
more  new  molecules,  and  may  be  iir  nchi  a>i>ti  ^  s- 
chemical  means.  Thej-  differ  only,  or  chicfiT,  fm«  tW  c-^ 
ferments  in  that  they  arc  unorgani^  and  do  wi  i*-t 
am  lunt  during  their  actiim  up  »n  fermcntc>cifa^  m:<i«.> 
which  a  very  lar^e,  although  li  uited,  quaair>  atr  m. 
transformation  by  the  action  of  a  very  m<note  «{aErr- 
ferment.     .\  list  of  changes  brought  abm  \n  r 
ferment*  was  given.    In  that  portion  rA  the  uuiy;  .  . 
with  which  we  arc  best  acquainted.  oxid«lioa  u  il< 
condition  of  life  :  it  is  the  kiml  of  action  by  wb;>  >i  js 
changes  actual  into  potential  energy.    The  cHaa(CSfi.-- 
micro  organisms  are  essentially  of  the  sanK  cfcarsi-.r  ■ 
brought  abiut  by  the  higher  orders  of  ammak:  tU- 
th  ey  are  all  changes  by  which  potential  l«yiaics  KiaL  • 
NVith  one  or  t«o  exceptions  the  chemical  chjo^c*  »?■• 
micro-organisms — unlike  tho^e  produced  by>iliii>>  • 
cannot  be  brought  about  by  other  mean<.    The  ni«r 
Ilalton  and  others  have  shown  that  micro-orcaa:>B.-  -u 
vitality  in  proence  of  a  variety  of  subsla!>ce>  at  • 
prove  fatal  to  higher  animals  ;  the  uoexpeced  'lu.  * 
pongy  ir  >n  would  seem  to  prom       ho«e«er.  v 
sulrstances  fatal  to  bacterial  life  which  hare  no  :  ti: 
more  highly  organised  animaK.    It  ha.»  not  yet  t«B-i  •• 
any  degree  of  cold,  howes-er  intense,      falil  ;  minu  -  c  . 
suspended,  but  it  Is  restored  when  the  tempcraiorf  n< 
rcgaril  to  heat,  the  lowest  filal  iem|>eraturc  rec'  la!  •  1 
but  many  species  can  withstand  much  higher  r- 
Chloroform  and  compressed  air  are  said  toarrctftf" 
but  have  no  influence  in  preventing  the  cbx  gc>  Iti.^; 
by  uni>rganise<l  ferments.    Tlie  po  itioo  of  m«cT  1-151  • 
nature  i-i  only  just  l)eginning  to  be  appreciated  ;  tfwi:  .. 
from  chemical  and  biological  points  of  view  u, 
highest  importance  to  the  welfare  of  mankind,  »!  ■  • 
inquirer  right  into  those  functi'^ns  of  life  which  *rt  <!. 
in  ..|.,ciiii  y.     In  the  course  of  the  lecture  the  l^rsi  la  »■  ' 
organisms  and  the  chemical  reaction-  tine  to  them  utt  a« 
brief  review.    Prof.  Frani^land  alv.>  referrerl  ti-  tfar  ' 
results  .  f  an  experiment  made  in  the  month  of  'jar.  i  • 
fre^h  urine  was  allowc<l  ti  stand  fur  25  days  la  s . 
vessel  :  — 
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c  mado  duiing  the  nionih  uf  June  >how  conoIuNivcly  thai, 
k^iouOy  to  the  development  of  fuuiliut  urM,  the  chemical 
•  [lOMtion  of  the  urine  remaioc<l  practically  unchange  I  ;  but 
t  the  appearance  of  micro-organii>nis,  a  diminution  of  organic 
I  m  and  a  tran<iference  of  nitrogen  from  the  o  ganio  t  >  the 
nonia  column  imnieiliately  began.  A«  rcgar  U  rapidity,  this 
'114c  marched /jr;  fmsu  with  the  density  of  p  >|>ulaiiiin.  and 
?<>cd  its  maximum  about  the  I2th  day  ;  f  r  during  tiie  three 
■t  (nth  to  I4lh)  nearly  10  pi-r  c-nl.  of  carl>on  dis;tpMearcd, 
1st  more  than  85  per  cent,  of  the  organic  nitrogen  Ijccame 
iu>ni:L,  After  the  14th  cUy  the  rate  of  change  became  much 
ver,  on  the  18  h  d-iy  the  bacilli  were  mostly  either  dea<l  or 
ionles-,  whiUt  on  and  alter  the  2j-d  day  no  more  moving 
illi  was  seen.  Altogether  the  quintily  of  carbon  c  mvcrte<l 
>  carbonic  anhydride,  after  all.iwing  for  concentration  of 
liquid  by  evjp)ration,  amounteil  to  597  04  parts  {)er 
,oco  of  liquid,  or  63-3  |tcr  cent,  of  the  total  quantity  ; 
1st  the  quantity  of  organic  nitn>gen  converted  into 
iionia  was  546'i9  parts  jicr  100,000,  or  50'6  per  cent, 
the  whole.  These  proiwrlioni  show  that  all  the  organic 
ogcn  contained  in  the  urea  wai  nit  converted  int  > 
iionia.  It  no  doubt  e-caped  as  free  nilroijen,  in  accordance 
b  Frank  Hatton's  tbservalion.  In  the  original  urine  the 
portion  of  organic  carbon  to  organic  nitrogen  w.as  as  i  :  I'lS, 
list,  after  the  action  of  the  bacilli,  it  wn-  I  :o  62.  Prof. 
-<lon  Sandcr-on  said  that  the  main  difficulty  met  with  in  study- 
the  ciTects  of  m  cro-organisms  arose  from  tlic  fact  that  it  was 
ays  flilTicult  an  I  often  impos^-ible  tj  distinguish  l>ctwecn 
crcnt  organisms.  Chemists  might  naturally  turn  to  biologists 
aid  in  the  matter,  but  biolo^istx  must  admit  the  existence  of 
»  difficulty.  We  arc  fully  acquainte<l  with  the  life  history  of 
y  one  pathogenic  organism — Antkrajt  bat  illui ;  of  this, 
nks  to  Koch,  wc  know,  however,  a  great  de.il.  The  methoii 
owed  by  biologists  in  >tudying  pathogenic  forms  was,  in  the 
t  instance,  to  prci)are  a  pure  cultivation  of  the  organism,  and 
n  to  obtain  the  pr>of  (bat  the  organism  produce->  its  proper 
ct  when  lransfcrrc<l  t'l  a  living  animal.  Tlie  morphological 
itions  of  bacteria  with  plants  could  not  lie  questioned,  but  he 
ught  it  was  really  of  little  con-c<pience  for  practical  pur]>oses 
ifther  ferment  organisms  were  regarded  xt  "nimals  or  plants  ; 
It  we  want  to  know  is,  what  are  the  c<m<litions  under  which 
onianism  is  produced,  and  its  life  history,  lie  was  in  the 
•it  of  caltin;  them  microphytes,  as  Ijcing  a  neutral  term. — 
if.  Kay  l.anVester  was  astonisficd  at  the  dclinitc  way  in  which 
>f.  Franki.mcl  hid  clavse<l  the  ferment  organisms  with  atiim.als. 
tiiralists  were  lc<l  to  rc^anl  them  .ii  plants  fr  im  examining 
ir  relations  to  oth  r  organisms.  He  agrecl  with  I'rol. 
iderson  that  "microphyte"  w.is  a  go<i«I  name  fo-  them, 
lough  not  precisely  for  the  s.\me  reason,  but  because  it  really 
.int  a  little  plant.  lie  stated  that  it  was  held  hitherto  that  a 
rrococcus  in<tuced  the  ammonic  change  in  urine,  and  not  a 
illus  as  figured  by  the  lecturer.  For  the  pur^iose  of  chemical 
csligation,  it  w.as  esscnti.il  to  have  a  pure  cultivation.  It 
i  curious  that  the  nitrifying  organism  had  not  l>een  isolated  ; 
presence  h.id  only  t>een  inferred,  and  it  h.id  never  been 
i-fnctorily  separated  and  identified,  although  inconclusive 
;cment.»  and  observations  purporting  to  inform  us  as  to  the 
iM  of  that  organism  h.id  l)een  published. — Dr.  Brunton  said 
I  it  was  highly  pnibable  that  the  symptoms  occurring  in 
tain  diseases  were  due  to  |>oisons  formed  by  the  action  of 
;anisms  and  not  <lireclly  to  the  organisms  themselves.  This 
s  not  improbably  the  case  in  cholera.  Micro-organisms  may 
•i»  pro  luce  substances  fatal  to  themselves,*'.^.,  ph- nyl  com- 
inds.  This  is  aNo  the  case  with  higher  organi-ms,  the 
entioQ  uf  the  urine  in  m.in  l>eing  often  attende<l  with  fatal 
,h  cholera  wxs  very  probably  iluo  to  the  presence 
ihc  symptom»  were  so  very  like  those  pni- 
that  it  was  very  difficult  to  diagnose 
"c  from  cholera  cases.  The  cholera 
alkaloidal  character  and  related  to 
albuminoids  into  peptones, 
Urifger  had  observe»l  that 
similar  to  curare  w.as 
alkakiul  having  a 
iroan  urine.  These 
jht  be  formed  in  the 
ition.  Prof. 
U"  '  iti'ini -ms  in 
in- 


of  the  action  by  which  the  organism  effected  the  chemical  change  ? 
He  desire<l  to  |K>int  out  that  in  certain  cases,  as  in  the  ammonic 
conversion  of  urea,  the  same  change,  in  this  case  the  conversion 
of  urea  into  ammonium  carlKtnate,  w.xs  cfTccleil,  on  the  one  hand, 
by  a  micro  organism,  a  micrococcus  or  l>acillus,  and  on  the  other 
hand  by  an  unorganised  fennent.  His  friend  .Mr.  .Slieridan  Lea 
informcfl  him  that  he  had  evidence  of  Inith  these  causes  of 
ammonic  convei'sion  of  urea.  Now,  was  the  action  in  both  cases 
the  same  ?  The  idea  had  naturally  occurred  that  the  organism 
produced  its  eflcct  by  prwlucing  an  organisol  ferment,  liut  all 
attempts  to  prove  the  production  of  such  a  secretion,  so  to  speak, 
of  a  ferment  hail  faile<l  If  such  a  ferment  were  prcKluceil,  it 
was  destroyed  or  disappeared  ihiring  its  action,  whereas  ordinary 
unorganised  ferments  such  as  [K-psin,  &c.,  were  not  destroyed  at 
all  during  their  activity,  or  wc  e  destroyed  very  slowly.  Un  the 
whole,  the  probability  was  that  the  micro-organism  and  the 
unorganised  ferment  produced  the  same  result  in  different  ways  ; 
ought  not  the  differena  to  ofTcr  ifie  key  for  solving  the  problem  ? 
He  further  <lcsired  to  remind  the  Fellows  that  actions  similar  to 
those  of  these  micro-organisms  were  continually  being  carried  on 
by  the  constituent  elemenLs  of  man  and  other  macro-organisms, 
aod  would  wish,  in  illustration,  to  call  their  attention  to  the  act 
of  secretion  by  a  secreting  cell,  such  as  the  |  ancrealic  cell.  We 
had  evidence  th.it  certain  constituents  of  {uncrcatic  juice  existed 
in  the  cell,  not  in  the  form  in  which  they  appear  in  the  juice 
itself,  but  in  an  anterior,  more  conqilcx  condition.  Thus  tryp-in 
occurs  in  the  pancreatic  cell  not  as  trypsin  but  .as  trypsinogcn. 
Now  this  trypsinogcn,  and  also  probaiily  other  "  mothers  of 
the  constituent  of  the  juice,  exist  in  the  protoplasm  of  the  cell  as 
durrcli  granhles,  Ittd^td  in  the  mrshcs  0/  the  trotopUsm,  sffarattii 
Jr»iu  Ike  pro:o/)lasm  by  fitms  of  fluid.  Vet  the  protopla.-m, 
stirre«l  by  some  nervous  impulse,  is  able  to  produce  a  change  in 
these  granules,  so  that  tiiey  are  discharged  to  form  the  secretion. 
How  does  the  protoplasm  work  Uj  on  these  granules?  Does  it 
discharge  something  into  the  flui<l  of  its  meshes,  which  s  imcthing 
acts  ujwn  the  granules  ?or  does  it  work  upon  the  granule  through 
the  film  of  fluid  surrounding  the  granule,  by  something  which  is 
a  sort  of  "  action  at  a  distance  "  ?  The  action,  then,  in  this  case  is 
very  comparable  to  the  action  of  the  micro-orj;.inisa>s  in  question. 
It  is  for  the  chemists  to  throw  light  on  the  ex.act  nature  of  the 
changes  pro<luced,  and,  when  (his  is  done,  we  may  hope  to  learn 
how  the  change  is  brought  alwut  ;  but  not  until  this  is  done. — 
Mr.  'Thislelton  I>yer  said  that  from  the  \  olanist's  point  of  view 
he  «as  struck  with  the  universality  of  fermentative  changes. 
1  hough  they  were  so  pieilomiiiant  a  feature  in  the  life  of  the 
lower  plants,  this  was  •  nly  an  extreme  manifestation  of  what, 
|K-thaps,  all  plants  were  capable  of,  if  the  conditions  dcman<led 
It.  'Thus  Pa  teur,  following  up  an  experiment  of  Ik-rard's, 
foumi  that  a  rhub.irb  leaf  in  an  atinusphere  of  cartmn  dioxide 
y  elded,  after  4S  boni  s,  though  ap|)arenlly  unchanged,  small 
<|uantitics  of  alcoh  1.  'The  breaking  up  of  molecules  of  large 
thcriiiic  equiv.dent  into  those  of  less,  supplies  the  energy  needed 
for  the  continueil  life  of  the  ti  sues,  and  is  the  r.iiion  d  ftre  of  the 
process.  But  plants  also  set  up  (emient.itivc  changts  extern.il  to 
themselves,  as  it  were  inci  lenlally  and  without  any  obvious 
benefit.  The  investigation  of  Heyerinck  on  the  pro<luction  of  gum 
by  plants  yielded  mott  remarkable  lesults.  It  Is  due  to  a  disease 
which  is  highly  contagious,  and  which  is  causol  by  a  fungus 
{C>>ryiieum).  This  produces  a  ferment  which  ch.inges  the  cell- 
w.-ills  into  gum.  but  «  hat  is  most  remarkalile  is  that  even  after 
the  disappearance  of  the  fungus  which  initiatetl  the  changes,  the 
the  cells  of  the  host  plant  take  on  a  morbid  habit  of  grow. h,  aiul 
themselves  continue  the  production  of  the  ferment  .uid  therefore 
of  gum  to  their  own  hurt.  'The  problem  is  htrc  of  the  ma*t 
complicated  kind.  The  series  is  ended  by  cases  such  as  that  of 
H't/haniii  iwiguliins  (and  many  others  are  now  known),  where 
plants  throw  off,  as  byc-products  of  their  uietubolism,  ferments 
.as  effective  as  rennet,  withtnit  deriving  any  f<erceptible  advaotitge 
from  their  possession.  That  plants  use  in  working  up  their 
rc<crve-proteid  proteolytic  ferments  just  as  animals  do,  cannot  Ije 
doubted.  Put  even  these  ihey  occa>  ionally,  as  in  the  Papaw, 
pro<luce  in  utter  di-proportion  to  their  own  |H>ssible  require- 
ment-. Mi.  W'arrington  said  with  regard  to  tie  difference 
between  animals  and  pl.ants,  he  thought  the  fact  had  been 
somewhat  overlooked  that  plants  are  able  to  obta  n  their 
nitrogen  from  such  simple  corpounds  as  ammonia  and 
nitrates,  wlicrcas  animals  appear  to  require  to  have  the 
nitrogen  presented  to  them  in  an  albumenoid  form.  As  to 
the  nature  of  the  nitrifying  organism,  Muntz  and  Schlosing 
claim  to  have  i  olated  it  and  have  descilnrti  it.    A  friend  who 
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had  microscopicalljr  examined  hU  purest  cultivations  at  Rolham- 
stcd,  had  been  unable  to  find  liaciili,  but  they  appeareil  to  c.m- 
tain  a  micrococcus.  [I'rof.  I>inkc>tcr,  interposing,  remarked 
that  the  growth  sent  to  Iiim  by  Mr.  Warrington  consisted  of 
bacilli,  and  nothing  else.]  In  explanation,  Mr.  Warrington 
said  that  in  one  of  his  earlier  papers  he  had  mentioned  that 
white  films  appeared  on  some  of  his  solutions.  Prof.  I.ankester 
had  examined  these,  but  he  had  since  f  und  that  the  bacilli  of 
which  they  consisted  were  incapable  of  nitrifying  ammonia. 
Ijiltcrly  he  had  followed  Dr.  Klein's  method,  and  had  intro- 
duced the  infecting  matter  into  the  stcrili>ed  cultivation  liquid  iiy 
mcaivs  of  a  capillary  pipette,  which  was  pushed  through  the 
cotton-wool  plug  closing  the  tube  or  fl«sk  ;  since  he  had  done 
this,  <he  films  referred  to  had  never  been  formed.  Dr.  Thudi- 
chum  agreed  that  the  ammonic  chanjcd  was  produced  in  urea 
by  a  micrococcus.  The  study  of  microphytes  and  of  the 
chemical  changes  produced  by  them  in  the  human  lx>dy  and  in 
the  bodies  >-f  animals  was  of  the  greatest  im|x)rtancc.  He 
questioned  whether  their  action  wa»  always  so  specific,  however, 
as  was  commonly  supposed.  JIc  would  also  call  attention  to  the 
fact  that  one  micro-organism  will  kill  another  :  thus,  .ifter 
plastering  wine,  in  conse<iuence  of  the  removal  of  the  tartrate, 
the  microphyte  which  produces  ropincss  is  crowde<l  out  by 
alcoh'-ilic  forms.  Dr.  Stevenson  calleda  Itenti  m  to  the  import- 
ance of  obtaining  more  imformatinn  as  to  the  alkaloidal  Ijodics 
fonncd  by  the  ac'ion  of  micro- rganisms.  I'rof.  Frankland 
replied  that  ho  did  not  mean  abs  dutcly  to  say  that  in  his 
exj^riments  the  work  w.rs  done  by  the  liadllus  ur.\r,  but  'he 
diagram  was  a  fai'hful  reprcsenlati<  n  of  what  he  saw  ;  he  attri- 
buted the  .iction  to  the  partimlar  organism,  In-cause  it  commcnceil 
when  the  organism  afijicarc<l,  and  ceasetl  when  the  bacilli 
became  motionless.  The  necessity  of  studying  the  nctions  of 
pathogenic  organisms  had  l)ccn  prominently  tiniught  forward  in 
the  discussion.  He  thorghf  there  was  a  sul>stnnrial  difference 
between  the  c'ass  of  chemical  changes  etVectetl  by  i  lants  on  the 
one  hand  and  by  animals  on  the  other  ;  animals  more  particu- 
larly consumed  as  food  those  compounds  in  which  much  cnei]gy 
was  stored  up. 

Geological  Society,  Fcbniary  II. — Prof.  T.  G.  Bonney^ 
F.  R.S..  Prtsidctit,  in  the  chair.  —  .Arthur  William  (  layden. 
Samuel  kidcal,  and  H.  W.  Williams  were  elected  Fcl  ows  of 
the  .Society. — The  following  communications  were  read: — The 
Tertiary  an<l  older  peridotitcs  of  Scotland,  by  John  W.  Judd. 
F.R.S.,  Sec.G.S.  The  very  interesting  r<Kks  known  as 
"  peri<lotitcs  ■■  have  been  reganled  by  many  jH-trographcrs  .as 
j^ecidiar  to,  and,  imlccd,  characteristic  of,  the  older  geological 
pcricxls  ;  but  in  the  Western  Isles  of  Scotland  there  ocnir  a 
numl>cr  of  rocks  of  this  cla-s,  c  •nstitutin'j  p  ortions  of  intr^isivc 
masses,  which  the  author,  in  a  previous  paper,  h.as  shown  to  \k 
the  central  cores  of  Trrtiary  volcanoes  of  \-ast  dimensions. 
These  Tertiary  pcrifiotito  are  most  intimately  associated  with 
the  gabbros  and  dolcritcs,  the  felspathic  and  non-felspathic 
rocks  pxssing  into  one  another  by  insensible  gM  l.i!i>>ns.  md  ihc 
rocls  of  either  class  Ix-ing  intersccteil  by  veins  of  ilic  other.  The 
pcri'lotites  exhibit  the  same  varieties  of  microscopic  structure  as 
the  associated  gabbros  and  dolerites,  these  structures  feeing 
described  und  -r  the  names  of  "granitic."  "  ophitic."  and 
"  |x>rphyro-granulitic."'  The  felspars,  which  .ire  rare  in  the 
pcridotite-,  arc  intermc<iiafe  in  comjK>>ition  between  labradorite 
and  anorthilc  ;  they  rarely,  however,  exhd)ii  evidence  under  the 
microscope  of  being  built  up  of  laminx  belof^ing  to  lUfferent 
sjiccie*.  The  study  of  the  lamellar  twinning,  which  is  a  common, 
but  by  no  means  universal,  character  in  these  felspar  crystals, 
points  to  the  concln-ion  that  it  has  l>een  induced  !>)  pressure  or 
strain,  like  the  similar  structure  in  rock-forming  caicite.  The 
l  yroxencs  are  rcjiresented  by  many  varieties,  foth  of  the  mono- 
rlinic  forms  (augitts)  and  the  rhombic  forms  («•  nstatiies),  the 
former  bcin^  by  far  the  most  abundant.  The  olirines  Wow 
arc,  for  the  most  nan,  highly  ferruginous  varieties.  The  spinell- 
iris,'  n-.agnetite,  chromite,  and  picotite  occur  in  these  rocks,  as 
flo'also  titano-frrrite  and  its  aherat ion-products,  .\mong  the 
acceftsorv  constituents  biotite  is  the  most  abundant.  It  was 
•h'mn  tnat  each  of  the  minerals  of  these  rocks  is  found  to  under- 
go remarkable  changes  as  we  pa  s  from  the  superficial  to  the 
crnfral  portions  of  these  intrusive  rock  noasses.  The  most 
imjK.rlant  of  these  changes  is  that  for  which  the  .mth-  r  - 1 

lb«- name     *chdlcriMiion.  "    It  coasists  in  the  .level  .f 
ifiirroM-ontc  incIo%ures,  in  the  form  of  plates  am 
r«riain  pUin«'»  wiihin  the  crystal,  giving  rise  to  m< 
Of  ■  |>lay  >A  colour.    The  felspars,  pyroxenes. 


all  foun<l  to  be  affected  in  this  way  when  tbey  hasr  knr 
deepest  jiarls  of  these  volcanic  cones.    In  this  wat  ttw- 
augite  is  seen  at  gratlually  incrca»ing  depths,  posu^  2. 
dtep-brown  variety  known  as  ps<udo-hyper»»l»eii«.   TV  . 
mentioned    suljstance    presents   a   curious   tnimkrjr  •< 
hypersthene  and  paulite,  which  is  the  scfaillcrued  Ms 
ferriferous  enstatite.     The  Tertiary  jieridoute*  proot 
variations,  not  only  in  their  structure,  but  also  in  t^*  ■ 
logical  constitution.    Among  them  occur  exxmp]<s  <d  tm  ■ 
which  have  received  the  names  of  dunite.  picrUe,  ani  ler. 
\«  ith  some  curious  types  composed  of  felspar  and  oli«UK.  U 
the  older  peridotitcs  of  Scotland  a  new  and  very  tirtOTit-Si: 
is  dc-scrilicd  from  near  I.och  Scye  io  C"*i'.ht>r»s.  It 
have  l>ecn  originally  a  mica-picrite.  but  the  whole  ntii*  \. 
minerals  have  l)een   converted   into  (>ammorphs. 
schillerizaiion,  and  sul>sc<|ucntly  by  amphibolintina  ti'  • 
|)entinizaiion.     In  conclusion,  it   was  p  >inted  xat  ''- 
discrimination  between  the  effects  of  the  changrs  .leo 
schillerixation.  anil  those  knoun  a>  uralitizatinn.  w;' 
tion,  scr|>entiniMtion,  and  kaolinLr-uion  ts  uf  the  u'bv*s"  " 
ance,  not  only  to  the  iietr>2Tapher.        to  the  miaer 
Itouldcrs  we»tge<l  in  tne  I  alls  of  the  CynfacI,  Viosz  ; 
T.  Mellnrd  keade,  V.G.S. 

Royal  Microscopical  Society,  Frbniary  11.— Vs-  * 
Meeting.— The  President  1  Rev.  Dr.  Dailir>ger.  F  K.-  • 
chair. — The  Report  of  the  Council  showcl  .t  rcmfsi 
velopment  of  the  Society  during  the  last  si«  year*.  5f' 
Fellows  being  elected  as  ag-iinst  97  in  the  prereHmc »'  ^ 
The  inctime  showe<l  alu>  an  important  incrrise. — l*t  t  '-"^ 
in  moving  the  .idofmon  of  the  Rc|v)ri.  trferrr'l  »!• ' '  ■ 
cess  which  had  aiiemletl  the  Society's  jfi'mrmi'.—l*r  f"  . 
then  gave  his  annual  aildress  lo  what  was  ^>oih«Wv  •>« 
gaihcring  of  Fellow*  ever  .■»»'>t-Tnblri1   on  s  ini'lar 
.\fter  brictly  referring  to  the  increase.!  in('Te»t  liieM  «ir~- 
in  the  study  of  minute  organisms  anii  recalling  the  chaff  r 
of  the  doctrines  of  abiogenesis  and  biogenesis  he  yn'^i  f 
in  review  the  results  of  the  observation*  o(  TttvU/I,  Hn 
and  Pa  teur  as  y>earing  upon  these -juestions.  and  cilinl «"  " 
to  the  ol.servationsof  Buchner  a«  to  the  >ransi<»rmati'*>  • 
aHfhntii'  and  li,uillu'  ful>ti'ii,  and  tt./  r^/j,  and  ffW""  • 
approval  to  Dr.  Klein's  criticisms  thereon.    Ilavtnf  «• »' 
the  desirability  of  careful  and  continuous  study  of  tiff 
organisms,  and  the  importance  of  en<leav.»rin{  toc^j"*  • 
relation  of  the  pathogenic  form  to  the  whole  groop.  ^ 
should  be  letter  able  to  deal  with  the  su)i|fcl  by  rrcorJir*' 
ascertained  facts  rather  than  by  making  a  more  cxtrrfcd  t'  • 
and  he  therefore  devotcti  the  main  jurt  of  \\\\  aiMre«s  in» 
ti"n  of  "  the  life  hi-tory  of  a  septic  «irganism  hithetio  oakt*" 
science."    In  his  olwervations  of  this  form — eiiei^lut 
years — he  had  the  advantage  of  the  highest  qoalrty  "*  \^ 
genet)us  lenses  olitainable,  ranging  fn>m  nne-tenth 
of  an  inch,  his  chief  reliance  being  placed  npop  *  **J  , 
'  ric-t!iirty  fifili  of  .m  inch  ;  nnd  from 
the  <'!»srrvation',  as  well  as  the  • 
were  carried  »»n.  dry  lenses  hml  foi 
I  lad  ing  in  bis  pl>s^es.slon  a  niaccr- 
tainci  from  l>oiled  rabbits,  he  foun-1 
an  3)m'>st  exhausted  ctndition.  a  fn 
vivcid  mass  to  which  his  attention 
in  a  s*ast  number 
a  one-tenth  inch 
'  ■(Annpiaratively  small 
"  rxHng  «liscovered  in  a^ 
Tlwae  meawred  1  io,< 
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itic.n>  in  whivli  the  five  sjieciincn's  were  drawn  giviog  a  very 
id  ide.i  of  its  peculiar  porjwise-liWc  movements.  The  twriottS 
iUoiu  which  ii  assumed  in  making  an  fltuck  upon  a  portion 
riecomposed  -ouuter  were  also  *bowa»  the  moveoMiih  quite 
inating  the  obMrver  hy  their  rhythoilOll  cHlUrac(er«  The 
l>nse<l  action  of  ttie  flagclla  in  the  proriaction  or  the  move- 
ils  observed  WAS  explained,  distinct  evidence  Ixjing  affonJeilof 
miarkable  s|)iral  niotion,  at  lca«t  of  those  lH.'hin<l.  The  pro- 
i  of  tiHsion  was  ilhistrated  in  all  iis  o''>-rr\  c  1  ^i.iL;e-i  from  the 
:  .'i]>jw:.irance  <>f  a  cunsiriction  to  that  oi  fiaal  and  conipletc 
aration,  the  whole  l)cin^  pcrfornjetl  within  the  >p.-ice  of  cij^ht 
line  minutes.  A  <lcscriplion  of  the  princess  of  fusion  from 
simple  contact  of  two  organisms  lo  their  entire  ahsorpiion 
)  eacti  otlier  followe<l,  a>  w..-)!  a>  their  transformation  iiu  >  a 
niilar  mis'-  wluch  gradually  <lccreased  in  iiic  in  con^etpienoe 
Mc  droppiiiK  of  a  train  of  graauleii  in  its  wake  as  it  movol 
Jia  ttie  Betd.  The  developmeat  of  these  granulet  was  tracked 
n  iheir  nunute  aemi-opaoue  and  iphefical  form  to  that  of  the 
feet  <ta|{dlate  oi:gMlisni  nr«t  shown,  the  entire  procnn  being 
iplclol  in  about  an  hour.  Experiments  as  lo  their  thermal 
th-jxiint  showed  that,  whilst  thca<lults  could  not  be  killed  by 
III  111  iiiiic  li  ss  than  146"  F.,  the  highest  ])oint  endured  by  the 
nt  w.»*  190  F.  Illustrations  of  a  variety  of  other  modes  of 
on  diitovered  in  previous  rcscarcheii  on  similar  forms  were 
•n,  sliowing  the  mode  of  multiple  division  and  a  similar  pro- 
in  the  Cai^c  of  an  organism  Contained  in  an  investing  cnve- 
!.  The  fresitienl  coiiciuded  his  address,  which  wa<>  li>iincil  to 
•ttghont  with tlwfmiesiaiicnt ion,  l^TemaTkingtiiat.  though 
processes  could  be  seen  «i4  their  progress  traced,  the 
vmdi  was  not  traceable.  Yet  the  obserw  could  not  fail  to 
impressed  with  the  i^erfect  concurrent  adaptation  oT  these 
inisms  to  the  drcumsiancei  of  their  bein^; ;  iht^'y  were  sub- 
to  no  caprices,  their  life-cycles  were  a-,  perfect  a^  tho>e  of  a 
tacean  or  a  biril,  and,  whdsi  ilie  actiim  o(  the  vari  >u>  [>ro- 
cs  was  certain,  their  rapidity  of  increase  and  the  5hortiie>s 
lieir  life  history  were  such  that  they  afTonlcd  a  spientlid 
>rt unity  of  testing  the  coriectne  s  of  the  Darwinian  law. — 
Carjicnier  complimeiiteil  the  President  o  »  the  value  and 
I'st  f>f  his  aildrcss,  and  niovt*<i  a  %i>'e  of  thanks,  which  was 
n.Icd  bjr  Mr.  Crisp,  who  referred  to  (he  sac^ritices  the 
i<l<  nt  had  had  lo  make  in  the  [Krfoniiancc  of  hh  daXki 
IL-  th-:-  past  year.    The  new  Council  were  elected. 

nthropologicat  Institute,  IVbriiary  2\. — Francis  Galton, 
.  S.,  I^iesident,  in  the  chair.— .\  paper  on  the  race-types  of 
levvs,  by  Dr.  A.  Nciibaiier,  was  read.  The  opinion  that 
lowish  race  have  kept  their  bkv>d  uninixe<l  is  ba.sed  chicly 
he  fact  (bat  {a  Jew  is  almost  at  oner  rrrr,|rnisc<l  amonj^st 
«and>  of  OtheiS.  From  the  earliest  t  .nn  ,  (u)wever,  we  find 
cnccof  intennixtttre.  AlJTaham's  son,  I-hmacl,  was  the  off- 
Ig  of  an  Arabian  woman  ;  Joseph  married  an  Kgy[>tian,  ami 
e<«  a  Midiaoite.  David  descends  from  Ruth,  the  Moabitess, 
»mon  h  the  son  of  a  Hittite  woman,  and  he  himself  had 
ijn  wivev.  We  are  oflen  reminded  in  the  Bible  of  the  non- 
tl\  women  >»hoc«m«  in  contsct  with  the  Israelites,  nn-.l  nn- 
McdJy  the  "  [>ro--i-l)  !e-'  ;ii.i'-i--'l  the  iiii\li;r'.  r.Ki.->  hy 
triqg  IrMriult  wotiu-n.  A;  K'.ciie  ;ln-  icl]V<.t«l"r,-.  v\-:i.- 
BBl-.  ..ri.  .  j»f  conr^e,  tli-.  i.,nvi'i;--  f'l'.'-iULTi^ly  [. 
WF  ttdduCL<l    I  if  iii^cnii.oii  i^'-;  in  l.iii  r  ilr.u  - 

pi'  I,.;  I  brt-ttans  of  ^.1lllnls  tace-i.     Tliv  dincrr'UL-- s 

^     ^  S_g,.-ii(i>|i-T*"'"'  'iifse  few>  and   tllL  1  \-i:n.in- I'.ih-li 
arl-;i.'d  '.I;..'  .1    nc  inidiile  ajjc?  tin.)'  wen-  l.trheVL'ti 
<  I'    [    iiave  descended  from  diiicri-ut  lubes 
;n  fL'^pc^vely.    Uul  the  Italian  Jews,  Nxb 
an  1  1  •. ;  V.  i<5en  the  l^ugh  Oeriuan  and  ihr 
I  there  i-'Mmndeace  of  any  syiteinatic 
'I  lie  iii  r)tinciation  of  Hebrew 
s  belli. (iid by  Dr.  Neubaucr 
,e  -.piil.i.ii        'ie  sur- 
linc  an  i;r  mea 

the  <-M^';- 


fact  tlut  mixed  man  ii^cs  between  Jews  and  Christians  are  infertile. 
Jews  ei^oy  no  imnr  uiuy  from  any  special  di'^e.ascs,  but  they  are 
more  often  culoar-bltnd,  blind,  deaf»  and  insane  than  others, 
owing,  perhaps,  to  their  life  in  cities  aikd  to  their  frequent  inter- 
aarrii^.  Jews  were  then  shown  to  be  the  shortest  of  all 
Europeans  except  the  Magyars,  and  to  haTetlie  narrowest  chest. 
Their  skulls  are  mostly  brachycephalic.  An  ex.miination  of 
over  100,000  Jews  showed  that  they  have  darker  hair  and  eyes 
th.nn  tlioMj  . if  any  1  in  in  NunhL'tn  Ivinijn-,  though  nearly 
onc-fifth  of  the  jews  have  blue  cyt^,  ^uid  tin)  li.ivc  nearly  twice 
as  many  red-h.aired  individuals  as  thu  i;i'i;il)it.ants  of  the 
Continent.  A  number  of  composite  pliotographs  of  Jewisli 
l)oys,  prepared  by  Mr.  Galton,  were  exhibited  to  show  the 
Jewish  type,  and  were  compared  with  early  representations  of 
Jews  in  .Assyrian  art.  The  Jewish  face  was  smd  to  b-  a  com- 
bination of  Semitic  features  and  Ghetto  expfession.  Turning 
to  the  question  of  the  purity  of  the  race,  it  was  pointed  out  that 
this  depended  00  the  number  of  proselytes  made  by  Jews  in 
Bocienl  and  mediaeval  times.  The  earlier  proselytes,  before  the 
foundation  of  Christianity,  were  mostly  fellow-Semites,  and 
would  not  affect  the  ty]K:,  wliile  the  numl)cr.s  m.ade  afterwards 
wi  tin.  ,111111  to  modify  the  race,  owing  to  tin  h  iniriiilry  and 
tilt  tiiiil  :ic\  of  the  ofl'spring  to  revert  to  the  Jewish  p.ueut.  A 
consiili-i  ,il  1l'  number  of  Jews,  the  Cohens,  or  descendants  of 
Aaron,  were  not  allowed  to  marry  proselytes,  and  must  oonse* 
(piently  be  tolerably  pure.  The  general  conclusion  readied  was 
therefore  in  favour  of  the  pun'ly  -if  the  lewish  race. 

Royal  Meteorological  Society,  February  18. —  Mr,  R.  H. 
Scoit,  F.R.S.,  rrcsi<lent,  in  the  chair.— Messrs.  II.  B.  Baker, 
M.D.,  S  Dixon,  K.  Fi>sief,  and  B.  O.  Meek,  F.L.S.,  were 
elected  Fellows  of  the  .Society. — The  following  (tapers  were 
read:  IIow  to  detect  the  anomalies  in  the  annual  rai^e  of 
tempt  r.ituK,  lylir.  BuysBallot.  llie  author  shows  that  it  is  most 
likely  that  only  a  tong-cootinaed  aeries  of  observations  can  give 
some  evidence  of  an  mtenuption  of  rise  and  fall,  especially  in 
latitudes  where  the  tempcrattire of  the  same  day  indimrent  years 
may  difTer  by  20*  C,  as  in  St.  Petersbnrg.— Cloud  observirig, 
b\  D.  \V.  Barker.  .As  there  is  a  great  deal  of  confusion 
.in. on;;  !  clouil-olricrvcrs,  not  only  as  to  the  particular  names  of 
cbiail-.  1  ut  more  cs]>ecially  with  rL-i;atd  to  ;lRii  nu/VLine  its,  the 
nutlinr  ri:cnmmfnd>i  th:»t  thf-re  -Inu'ld  In:  ;wip  --ini]!!!- ili\ i-^ions. 
\u.  "  ^:  r;T.  li'i  irui  "  "  .  iiiuiiiil>  0  ni .  "  'Intlic  -  li  .lUfi  n  lu  hcli.'iii, 
all  the  higlitr  forms  ot  cloud  and  a  few  of  the  lower  ;  to  the 
latter  belong  tlie  typical  cumulus  cloud  always  seen  in  the  lower 
atmosphere.  I'rom  the  result  of  numerous  ol>sen'ation.sthe  author 's 
conclusion  is  that  the  actual  normal  action  of  the  cirro-filum 
cloud  is  along  the  line  of  filature,  and  thaf,  '^n  uing  the  Iwaring 
of  the  V  or  radiating  point,  the  ilirection  oi  ;ts  motion  can  be 
at  once  inferred.  In  all  cases  the  V  point  hnt  foimed  in  the 
point  from  which  the  cloud  is  coming,  but  it  will  frequently  be 
noticcfl  that  threa<ls  first  appear  parallel  to  a  certain  point  on 
the  horizon,  and  in  all  sorts  of  posiiions  between  this  and  the 
LiiKr.il  \'  j>iiliiV  -  A  -.i.1(.;l;c-1i'>ii  Im  t'li,  improvement  of  radia- 
foii  lfuTiii.i:ii-_;ei  ^,  b}  V\  .  I'.  Sl.uiliy.  The  author  siiggc-ts 
i!i.il  ilu-  i.l.Ikiiimu  tli<:i  iiiiiiiii  ti'i  sliiMil'I  indicate  the  amount  of 
.  I'.e.il  r;i.li.i;r  i  by  ;1il'  -.im  iip'in  n  iiu  i.il  b:dl  of  a  certain  size,  this 
liciii^  Ml  ('lijiil  c.x>y  of  iiiiif. iriu  rLprMiJuclion  by  mechanical 
.  iiieniiv.  1  or  t. imcut  hc  made  ihrte  hollow  copper  balls, 
I  won  h  «cio  cas;  wuli  oniinary  filed  cores,  and  were  of  different 
1  wci^ht  i.  These  balu  were  turned  to  exact  external  diameter  of 
t'4  inch,  with  similar  necks  of  the  insertion  of  thermometers. 
The  nil  face >  were  oxidised  by  heating  to  resemble  the  oxidation 
proiluLxd  by  the  atmosphere.  In  each  of  these  balls  a  similar 
ibermomcttr  wa^  inserted,  c1"->in;:  nro-.md  the  neclc  just  sufficient 
to  keeji  it  s:<..i>l)"  by  cotton  tbi  t.-i..:  "i.dvril  in  paraffin.  The  three 
thcrniiirnctcrs  ;liiis  iiitlosed  in  tin.-  im  Uil  'i:Ul^,  vvlir  ii  i  \]i.,.fii  ;  - 
siinslline  and  ]il;ui:ii  .it  twn  ukSic-  i1i.>m:  a  puxt  »>J  in.ick  boaiti, 
a[)pcared  lo  re|.;iv[ci',  umler  iimilu  tinulitions,  exactly  alike. 
"Xlie  expeticoeiUi  for  three  suiuiner  atoutbit  gave  from  6'  to  1 1* 
dUbraMK  betsreen  the  aiu  and  shade. 

Entomological  Society.  l"i-l.n;:iry  4.—  R.  Mcl-ichlan. 
F  1*.^  ,  Tresidenl.  in  the  tbair  -  I  lie  I'resident  returned 
lli.iii'.-  for  his  election,  and  m  ■iii.r.:itfd  .Mc-.i'-.  Danning, 
Steven-,  ip<l  Weir  as  \'ict  IVivi  UiH^  for  the  coining  year. 

nu\s  members  were   il<i-r  1     Mr.  J.  W.   Slater  ex- 
s]»ei  ill" 'I  ^f  Poly  ifHiHi^'ui  chtysfis  from  Aberdeen- 
v,    A.    I'  lller    cvhi!iiic<l  a  collection   of  insects 
l  ae  of  the  Canadian  Pacific  Railway.-- 
birtij  a  wasi^aMt  whicb  appeared  tohanre 


Digitized  by  Google 


428 


NATURE 


Wen  inhabiie  i  by  l''fj/<a  Htn'fgica  and  sylveslris  in  common. — 
Mr.  \V.  I..  Distant  cxhibitcl  a  scries  of  wings  of  Indian  butter- 
i  >:i';i'cd  from  Mr.  dc  Nic«fvillc,  showing  the  dif^crencL•^ 
i>el ween  broods  of  the  same  insect  in  the  wet  and  dry  seas'Ui'. 
respectively,  which  had  hitherto  !ni  :i  ^'om-inlly  rii;,v:le'l  a- 
<lisiinci  sj)ecies.' — Mr.  E.  A.  Hutlcr  cxhibiteii  e>;i;-ca-ies  of  three 
s|)ccies<>r  MaiiHda  from  Hechuanaland.  —  Mr.  \V.  F.  Kirby  (on 
behalf  of  ilerr  Buchecker,  of  .Munich,  who  was  present  as  a 
visitor)  exhibited  three  volumes  of  drawings  of  HymenopUra. — 
Mr.  H.  T.  SiAialoa  c&hibited  tpccimeos  of  CAauIitdms  imsmuri- 
Im  (torn  GAfcoay.— Mr.  T.  R.  BOhips  exhibited  wrious  Englitb 
lekmmmmkke  and  HtwdfUra. — Papen  read:  — Mr.  G.  F. 
Mxthenr.  oa  the  Ufe-hiitoiy  of  Pafjlia  SdauMn^  P.  God'ffroyi, 
an  I  Xais  Sfsam  ;  tuul  Mr.  G.  Leiris^  oa  a  Hew  genus  of  JtUto  - 
iJic  froai  Japan. 

KDINBL'RGH 

Royal  Society,  Febnunry  i6.  -Mr.  John  Murray,  Vicc- 
Presideati  in  the  chair. -  Mr.  \V.  E.  Iloyle  read  the  first  part 
of  a  paper  on  the  Cephalopoda  of  the  Ckallengtr  Expedition. 
Mr.  hoyle  conSoed  attention  io  thk  paper  to  the  octopods. 
Nioeteen  of  these  are  new  to  science. -~Sir  W.  Thomwn  gave 
A  coffintunleation  on  energy  in  vortex  motion.  This  subject  lie 
treafetl  under  five  heads: — (a)  energy  in  vibrations;  </■)  un- 
limited augmentation  of  energy  of  a  simply  continuous  fluid 
njass  in  a  jipacc  of  giv\  n  -liij,,  ,  l,y  [  h.Tn;;.;-  fr'  ni  .\riii  lack  to 
this  shape;  ic)  anruilni'iu  uf  energy  iiivlrr  -ami:  v -.ii'liiions  ; 
(I.  I  tl' '..I'Jii  m  i-niT^;y  to  absi^lute  nunimuiii  iv\  ,t  multiply 
continuous  space  ol  given  shajK  ;  {e)  unlimiteti  .lugmentation 
of  energy  in  a  nuiltiply  continuous  spaee. —  Dr.  Thomas  Muir 
submitted  the  first  part  of  an  exh.iustive  investigation  into  the 
theory  of  determinants  in  the  historical  order  of  development. — 
Dr.  Mair  eim,  in  a  paper  on  bipartite  functions,  developed  a 
new  notation  for  the  expression  of  qnaotics,  and  pt«ceeaed  to 
exempli^  iuuaebfappl.fn;:  it  to  the  simplification  of  the  proof 
of  Galois't  theorem  reg  >  'm^  the  continued  fraction  reprcscnta- 
tionof  the  ro  >ts  of  an  equation.— .\  le'trr  frii;ii  I'r<»f.  .Michie 
Smith  was  read.  He  oliserved  the  zodi  ic.il  liL^li',  dim  the  top 
of  lJo«lobcf.;ili.    No  bright  lines  were  v'  <  ii,  nn  !  ilic  d;  1 

not  ap|>eat  to  share  in  the  «liurnal  m  il  i' m  ■  >!  iIil- Iimuc  u.s,  for 
it  was  seen  unaltered  in  p  >-:iiiin  I'm,-  tiLUu^  nfioi  sun-ct. 

I'rof.  Smith  also  shownl  that  in  a  condensing  mist  the  air- 
potential  is  uniformly  and  markedly  higher  than  the  average  for 
llie  time  of  day,  while  the  reverse  occurs  in  an  evaporatxi^  mist. 
— Prof.  Tait  gave  exjMirimcntal  proof  of  .Sir  W.  Thonison'^i 
theofy  of  the  cqnilibriom  of  vapour  with  a  liqnid  under  surface- 
tcasloa  hf^  means  of  two  atooiBeteis,  in  one  of  which  artificial 
Cfmdcnsntion  was  produced,  while  under  the  atroosphertc  con- 
ditions at  the  time  evaporation  would  be  going  on  in  both. — 
Mr.  John  .\itkcB  exhil^ited  a  new  apparatus  for  the  oombination 
of  colours. 

Paris 

Academy  of  Sciences,  February  21,— M.  Rollaod  in  the 
chair. — .\nnual  elocution,  by  M.  Rolland,  I'restdenl  of  the 
Academy  for  1884.  The  chief  topics  loudied  ttpon  were  the 
life  and  work  of  the  late  distinguished  meml>ers  of  the  Academy 
— M.  J.^  11.  Dumas,  MM.  du  Moncel,  Wurtz*  and  Thenard  \  the 
aerostatic  essavs  of  MM.  Renard  and  Kreb«,  which  were  re- 
f:.ii  lt-1  marking  a  new  era  in  aeii..1  :/..i:i'  ti  :  I.-.n- 
.'AiL.'H  in  reference  the  iinivrr-al  inHiluvi  .).!■  if4i.' I  ;.i 
r<:>  c:i:  (  'i.:v;i'  •-(  .;'  \\' i~!ii:i^|i  m  ;  s li-- ■. imi ' •iim k  nf  '  ' 
■  I'llh  -f  Ir.iiM-  -  .111  I  I.-,  ]'.,!.,  ;  M 
:  I;;-    k      r-  ■111,    \  ;  I  M  -    xu.l    1 .1 1  'I.-  -  ,  t] 
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Houel  ^<.  >ni :;'i  itions  to  pore  puthematict) ;  M 
do  Qoengo  MHiprovement  in  screw  steam  navigalion);  M. 
Radau  (astronom- 1  Nt.  Giniel  (lunar  phyucs) ;  M.  n. 
Cabaneltas  (theory  <  r  ;i|  plied  electridly) ;  M.  Alfre'l  D(ir:in.l 
Claye  (statistics);  M,  l  linv.  .  1  lurj^uiii.  di^.-ini-lrv  )  ;  M.  l.inilc 
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Dany  tv^j,  4I0 pp ,  llhMtr*t«d  with  ^,(^CK^  WocmIcuir. 
Mva  Cm^Ult  and  Chtapett  List  of  A/>/ktrahu, 
JOHN  J.  GRIFFIN  a.sd  SONS,  22,  GARRICK  STREET, 

LONDON',  W.C. 


I*  onrivatled  fnr  <>ardciier^',  \  ■n-  tvr       Farmcn',  ) 
use.    It  retiuires  no  nil.    Shaq>*n  with  a  spittle  oc  •»io 
sharp  edge  ;  no  humhu*  alxjut  this,    Ha»  stood  the  (*»' 
in  Hones  for  Axe*.  HeJiie  Knives  Rarorv,  Penkni'W.  t>i 
Hoaoaiabk  McnlMe,  Paris  FxhiUtion,  187^.  and  i'w 
IntenwdcNttl  Eahibiuoa,  1884.    A«k  your  Ironmonfo  :>  <- 
to  f «(  you  one,  waA  gi««  aiy  mMtrh  ;  if  to  mm\ 


lOHN  C.  MONTGOMERIE 

SloM  M«M  WoHo,  Di1m«  Tar%  t-^ 
Ayrtbifiew 


I>  a  Certain  Cure  for  »U  DiMrderdi  of  th«  IJ'tt  -'''^ 
AMD  BOWELS.  A  Or«ftt  PTTBIFIER  sf  tbt  I> 
Powerful  InTigontor  of  the  Sjitrm,  in  twt  d  '^■^ 
AND  DEBILITY,  and  is  oneqajOled  ia  feM^  ^ 


lyUi  /t  rttkiy  tn  April.     A/fdium  8tv,  Fruf  21 1. 

A  TEXT  BOOK  of  PHARMACOLOGY,  THERAPEUTICS,  and  MATERIAII^ 

By  T.  LAUDER  BRUNTON,  M.D.,  F.R.S., 

Fellow  of  the  Royal  College  of  Physicians ;  Assistant  Physicia'i  and  I.,«cturer  od  Materia  Mcdicii  at  Sc.  IJanh'^k»aj- 
Loodoo  :  ExwDiiwr  in  Maien*  Medic«  in  the  Uoivenity  of  London,  in  the  Victoria  Unitrenity,  iMiid  in  th« 
Pbjaidnu ;  late  Examiner  in  Materin  Medioa  in  ttw  Untvsisitj  of  Edinbmsfa. 

ADAPTED  TO  THE  UNITED  STATES  PHARMACOPCBIA  BY  P.  WILL)AI*^»  M.D 


BY  THE  SAME  AUTHOR. 

At  M*  /J3*% 

DI80RDBRS  OP  DIGESTION:  THEJ 
Tbis  work  ooottlnS)  in  nddidon  to  (he 


London:  MACMILLAN 


'arch  5,  1885] 
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Messrs.  MACMILLAN  &  CO.'S  NEW  BOOKS. 


BY  THE  LATE  RECTOR  OF  LINCOLN  COLLEGE. 

MEMOIRS. 

By  MARK  PATTISON,  Late  Rector  of  Lincoln  College,  Oxford.    Crown  8vo. 

NEW  BOOK  BY  MR.  WALTER  PATER. 


8j.  dd. 


ARTUS    THE    EPICUREAN:    his    Sen.sations   and  Ideas.  By 

WALTEK  P.\TER,  M.A.,  Fellow  of  Hmscnose  College,  Oxford,  .Author  of  "  The  Renaissance,  Studies  in  .\rt  and 
Poetry."    Two  Vols.    Extra  Crown  8vo.  z\s. 

NEW  BOOK  BY  MR.  J.  COMVN.S  CARR. 

APERS    ON    ART.     By  J.   Comyn.s  Carr.    Extra  Crown  8vo. 

&r.  6«/. 

A  NEW  AMERICAN  NOVEL. 

AMONA :   a   Story.     By  Helen    Jackson.     Two    Vols.  Globe 

8vo.  Ms. 

"  There  is  much  beauty  both  in  the  detail  and  in  the  conception.  The  Sen  ra  Moreno  is  a  jwwerfully  conceived  character, 
ere  is  great  nobility  in  the  Inilian  hero— the  young  chief,  Alessandro  A&sis  ;  the  minor  characters  arc  sketched  off  with  an  able 
1(1,  and  the  descriptions  are  often  charming." — Guatdiatt. 

A  POEM  BY  W.  G.  WILLS. 

LELCniOR:  a  Poem,    liy  W.  G.  Wills,  Author  of     Charles  I.," 

•'  Olivia,"  Ac,  Writer  of  "  CLiudian.  '    Crown  8vo.  9/. 

HE  AENEID   OF  YIRGJL.     Translated  into  English  by  J.  W. 

,       Mackail,  M.  A.,  Fellow  of  Balliol  College,  Oxford.    Crown  8vo.    7/.  6</. 

"The  book  ajij'caJr,  above  all,  to  pco|  U-  who  arc  ignorant  of  Latin,  and  yet  arc  eager  to  have  a  close  knowledge  of  the 
ihor's  siibstpnrr,  cidinmicd  by  the  inevitable  conceits,  additic  ns,  ami  refinements  of  modem  versifiers.  Such  readers  will  get 
pm  Mr.  Mackail  R:orc  than  they  will  get  frr>m  any  other  ven.ion  to  which  we  can  direct  them." — Saturday  Rtview. 

1  TWENTY-SECOND  ANNUAL  PUBLICATION 

I  ^Revised  after  Official  Returns)  of 

I     THE  STATESMAN'S  YEAR  BOOK, 

STATISTICAL  AND  HISTORICAL  ANNUAL  OF  THE  STATES  OF  THE  CIVILISED  WORLD 
FOR  THE  YEAR  1885.  Edited  by  J.  SCOTT  KELTIE.  Crown  8 vo.  xos.dd. 
"  Everybody  who  knows  this  work  is  aware  that  it  is  a  book  that  is  indi- pen^able  to  writers,  financiers,  politicians,  statesmen, 
d  all  who  are  directly  or  indirectly  interested  in  the  political,  social,  industrial,  commercial,  and  financial  condition  of  their 
low-crcaturcs  at  home  and  abroad.  All  the  information  that  could  possibly  be  desired  by  politicians,  mcrch.mts,  and  public 
rakers  and  writers  relative  to  the  Constitution  and  Government,  the  Church  and  education,  the  revenue  and  ex|>enditure,  the 
ny  and  navy,  the  area  and  I'.opulation,  the  commerce,  in<lusiry,  and  trade  of  every  civilised  country  in  the  world  i*  to  be  found 
dily  accessible  within  the  &n  all  limits  of  this  admirable  Year-Book." — Standard. 

IMERICAN  POLITICAL  LDEAS^vTeWED  FROM  THE  STAND- 


rOINT  OF  UNIVERSAL  HISTORY.  Three  Lectures  delivere.l  at  the  Royal  Institution  .  f  Great  Britain. 
FISKE,  Author  of  "  The  Destiny  of  Man,"  "  Darwinism,"  and  other  Essays,  &c.    Crown  8vo.  4/. 

NEW  VOLUMES  OF  MACMILLaN  S  MANUALS  FOR  STUDENTS. 


By  JOHN 


ESSONS    IN    ELEMENTARY    PRACTICAL     PHYSICS.  By 

BALFOUR  STEWART,  M.A  .  LI^D..  F.R.S.,  Professor  of  rhy>ics  in  Victoria  University,  Owens  College,  Manchester, 
1,      and  W.   W.  HALDANE  GEE,  Demonstrator  and  Assist.mt  Lecturer  in  Physics,  Owens  College. 
Illustrations. 


With  numerous 


Assist.mt 

Crown  8vo.    Vol.  I.  GENERAL  PHYSICAL  PROCESSES.  6s. 

RACTICAL  INSTRUCTION  IN  BOTANY,  A  COURSE  OF.  By 

F.  O.  IJOWER,  M.  A.,  F.L.S.,  Lecturer  on  Botany  at  the  Normal  School  of  Science,  .South  Kensington  ;  and  SYDNEY 
H.  VINE.S,  M.A.,  D..Sc.,  F.L.S.,  Fellow  and  Lecturer  of  Christ's  College,  Cambridge,  and  Reader  in  Botany  in  that 
University.  With  a  Preface  by  W.  Thisf.lton  Dver,  M.A.,  C.M.G.,  F.R.S.,  F.L.S.,  Assistant-Director  of  the  Royal 
Gardens,  Kew.    Part  I.  PHANEROGAM.^— PTERIDOPIIYTA.  [JhsI  ready. 

EAT  AND  ELECTRICITY;   A  COLLECTION  OF  EXAMPLES 

•  -•N.    I  >  H.  H.  TURNER,  B. A.,  Trinity  College,  Cambridge.    Crown  8vo.  \J ml  ready. 

lYSlr    •     VRITHMETIC.     By  Alexander  Macfahlane,  M.A, 

M     •  6./. 

PN.  HENRY  FAWCEIT,  LL.D..  F.R.S. 

ION.    An  Enquiry  into  the  Causes 

Xtfd*  ^MQCe  iU  introduction  into  Knglaml.     By  the  Right  Hon. 
is.Gd. 

on  '  Commercial  Depres>.ion '  and  *  Commercial 
are  interested  in  the  most  pressing  economic 
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GREATLY    REDUCED     PRICES   OF    M"CROSCOPE    OB JECT  GLAS5E: 

R.  &  J.  BECK,  68,  CORNHILL,  LONDON,  EC. 


PRICES  OF  BEST  ACHROMATIC  OBJECT-CLASSF^  ECONOMIC  ACHROMATIC  0»JECT-CUa>L'. 

A}  pCotii*  to  all  lutruccBti  s  bi(  villi  ti>e  IVicm^  fwrrr. 


Ani'e 
of 

No>     Focal  Iccstb.  spcr- 
tnrc. 


Price 


l.'.rear  Ci— ifi-i-s  J<i»v. 
■»itS  i>:r.:h  S.i>.t=be 

No  I.     No  J      Xo  ^ 


». 

lOO 

9 

1  1 

10 

0 

10 

16 

JO 

lOl 

3  ir-'r. 

7 

1 

10 

0 

45 

loa 

3  -  i-^ 

la 

a 

10 

0 

:■  - 

103 

10 

1 

10 

0 

y- 

«7 

104 

a  t-:Sa 

«7 

a 

10 

0 

105 

1(  1.-1;  h 

»3 

a 

10 

0 

4< 

90 

106 

f  ir>ch  ^ 

»S 

a 

0 

0 

1  ^ 

Its 

>I3 

1 07 

1  inch  _ 

3» 

a 

10 

0 

108 

{  LDCh  _ 

4$ 

a 

10 

0 

ICO 

tfo 

lOB 

^1  inch 

6S 

A 

0 

0 

«»! 

110 

-.t^ 

95 

5 

0 

0 

IJO 

»«o 

111 

\  inch  _ 

75 

3 

10 

0 

300 

330 

600 

iia 

I  mch  — 

i» 

A 

10 

0 

»5o 

♦<» 

lis 

1  inch  ... 

«y» 

5 

0 

0 

400 

11  o 

114 

i(  imm. 

iSo 

5 

5 

0 

$00 

too 

tsao 

115 

,',  imm. 

8 

0 

0 

750 

tsoo 

T350 

116 

A  imm. 

ik> 

10 

0 

0 

1000 

1600 

yxo 

117 

ioth 

ifo 

ao 

0 

0 

»ooo 

6000 

Xo. 

Focal  ieatih. 

tore, 
abcut 

Pria 

ISO 

3  irt':S«*  _ 

« 

i 

1 

0 

J 
0 

n 

r< 

Iftl 

a  iedws  — 

1 

1 

0 

0 

il 

1 

isa 

1  atdi  _  _ 

tJ 

1 

5 

0 

IT 

• 

153 

i  i^  _  _ 

1 

5 

0 

»» 

II* 

154 

i  V)ch  _  _ 

1^ 

1 

5 

0 

iF> 

B 

155 

I               _  _ 

ti; 

a 

5 

0 

156 

3 

10 

0 

157 

lio 

6 

0 

0 

U. 

HIGH  POWER  OBJECT  GLASSD 
FOR  THE  BINOCULAR 
FC'LL  PART/CULARS  0\  APPLICATIOS 
R.  and  J.  BECK,  68,  CornhlU. 


Rerucd  Cualosoc  feci  oo  appiicatioa  to  R.  &  J  BECK.  *A,  Cocjihiix. 


JcsT  P;  rcisHf  D.    Demy  5r*    6*  .Ww/i 

MADAGASCAR    AND  FRANC 

11*//^  S4fme  Ai\i*mt  ef  the  itIanJ,  itt  Pfcfle,  its  Rfi^-mrrfs,  *nJ  Dttyirf-mrrt. 
By  GEORC.K  a.  SHAW.  F.Z.S..  London  MUsioo.  ToiimUtv. 


THj  h  ok  i»  •  f  nrctcal  tr':-w  Mr  Shaw  tracri  earefolly  the  orici* 
and  hi'tor)'  cf  the  Ftrock  ci»in-.<  n  MAdasaw.  aM  eaaVc*  hi»  mdcr>  lo 
Mionate  accumdy  botS  the  Fmch  acd  Mab^t  P  vs:  jc»  in  ihf  ctwftict. 
The  dtaplcn  no  ihe  '"Origr  'f  the  MaI*E>-y."  Mal»ii»jr  CiviU-a' jii." 
•'TIk  Prncr.t  U^i!  aDi  Rcli£xu«  Scaic      tke  MjUac^iy.  "  "  Thr  Faura." 


With  maajr  i:!uanu>ora  aad  a  Map. 

and  ••T»^  Fl  n  of  M>di^-csr  ~  are  foH  if 
ka«  thrrofScot  the  riT-..  oc-  •  of  *■  «y«-*«DCMk  ar^  tki 
vriisi  irm  nnt  Juad  kTW«>dsc.  «  htW  a  pri-k^al  ar 
of  il  fr  B  ib«  pn>ii.ia«M  fan  pCa^fU  by  Mr  ^ka« 


THE  RELIGIOUS  TRACT  SOCIETY.  56.  Patknostek  Row.  Losnox. 


PRIZE  MEDAIal 
AWARDED  J 


App«intmunt  to  the  Riyml  /tuH/uti^m  ef  Grtmt  Britmim,  ]  ^ ' 

SUCCESSORS  TO  W.  LADO  ft  CO., 
BEAK    STREET.    REGENT   STREET,    LONDON.  W, 
MANUFACTURERS    OF    SCIENTIFIC  APPARATUS   OF   ALL  CLASSES 
SCHOOLS.  COLLEGES,  OR  PRIVATE  RESEARCH 

WIMSHURST    AND    VOSS    INDUCTION  MACHlNE^^ 

OF  IMPROVED  PATTERN. 


In  Casks,  12.6  per  9  gals.  In  Bottle,  3,3  per  dos.  Impl.  Pts.* 

*  Bottle*  chai^fcd  i  -  per  dt».,  aixl  a;'..nd  a<  tSc  iff  nt*  if  returned  :  be:  ikey 
moit  be  Daid  (or  with  the  Bmt. 

Nritner  vtgit,  «aci:haruai.  itor  any      the  many  nrv  rrrsi-.^  MatrrLiI*  t.:^ 
the  mairofacturc  of  the  "  S  X."  St'^ot :  it  ti  |irr»ed  tTtiifTly  fr  o  the  6rie»« 
Hofn ;  II  i»,  loo,  more  h  ;4>ed  than  Stout 

notTiTi  M«,  il  i*  an  tt  r  >rt  t-  ":c  and  pamcv^irly  tc.srd  tct  ina  iilv  Uiiie% 
xnynn*  reqnirwg  a  <  'trer.crhetun^  beveracc  U  ■  a  "S.^ad  Natnti. 
attd  voy  much  rccoamcoded  uy  Medical  mco. 


WAIrTBAM 

THE  '•H.VLF' GUINEA"  Al 


E  K9, 

XOXDOX. 


WALL  PAPERS  FII 


WILLIAM  WOOLLAMS 

ARTISTIC  WALL  PAP 
Sole  Addrest-tto,  HIGH  STREET. 

May  be  obtaiaed  of  all  Dcc'->raiort 
Ava-d  of  Merit,  Intcraatioaal  Medical  aitd  SaDttary  Caatn*% 

COLD  MEPAU  IN  i  l.KNATIOXAL  H 


M  AT^ 

bcturing  P^^i 


"^tA  hy  P»'  K*ar»  Clay  aid  Sojra,  at  f  and  t. 
Mac  MILL**  AMD  Co.  at  the  Ofice.  " 


A    WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

"  To  tht  solid  p-ound 
Of  Naturt  trusts  the  mind  which  builds  for  a/*."— WoRDSWOJlTH 


No.  802,  Vol.  31] 


THURSDAY,  MARCH  12,  1885 


[Price  Sixpence 


RagUlcTcd  a*  a  Newnpaper  a(  the  General  Po$t  Office] 


[All  Rights  are  Reserved 


AMATEUR  PHOTOGRAPHY. 

A  WINTER  AMUSEMENT. 
ARIOIV'B  BrltttnnU  Dry  PUt«a  arc  tb«  B««t  and 

C"heape»l. 

AJlZOlf niotOKTapble  Ontata.  Tli*  Xfurs^at  and  Baat 

Selection  for  the  Tnuri*!,  Arti»i,  Hi<.yli«i.  Militar)'  Man,  and  others. 

«elal  Ontata  for  Baglnnara.  Frlea  for  Oomplata  8«t, 

fmm  45£^.inJ  upwards 

HXIOIT'S  Aoadamy  Oamara. 

AJlIOIt'S  Mlnlatnra  Caniara. 

ARZOWB  Raglatarad  Waahla^  Apparatna. 

(LRXOWS  BaotlUnaar  and  Portrait  Lanaaa, 

ll.BI01f'B  Ready  Sanaltlaad  Papar. 

&,BIOir'B  Inatantanaona  Bhuttara. 

AJtlOIV'B  Bnlarglns  Ap'^aratua  and  BKaffte  Lantarn. 

&JlIOIf'B  Baat  rreacb  Monnta. 

&XUOir'8  Balf-Adjaatins  RoIUnKPraaa  andBomlabar. 
AKZOITB  Practical  Onlda  to  Pbotograpby.     A  IVaw 

Wc.rk,  Kis-ing  clear  anil  iirei-i>c  I n»trui:iion«  fjr  l-carning  and  Practi»inj{ 
|'hi,tc>i;r.»phv     it  free. 

a«  Laaaona  in  PbotoiH'apby  to  Porcbaaara — Karton  and 

Co.  liANc  ctcctctl  a  (i-illcry  iii  Suho  Sjuarr;,  •.ixcially  for  C'^ing  Ijessoni. 

Atlns  from  Amataurs'  ITasatlTaa,  EnlarKlaK. 
UIZOIf'B  Alpba  Paper  Prlnta   by   OaaUcbt   In  One 

Nri.  -t-    -n,  I-;..!:  ^  ;  ■  ^..  .f:-..  n,ri,r.-  ...  ;.. , 

atograpba  Monnted.  Arranged,  *  Bound  intoVolnmea. 
emlcala,  Moanta,  Albania,  Serap  Booka. 

t'KICED  LISTS  SEST  FREE  OS  APPLICATION. 

ARION  ft  Co.,  22  ft  23.  Soho  Square,  London. 

SHOW  ROOM— *;K01'NI)  ki.oor. 

THE  ROYAL  UNIVERSITY  OF 
IRELAND. 

FI  rcTniN  OK  KKM.OWS. 

on  .May       consider  the  MpoljPMiaDt  of 
Uepartment  of  Natural  ScMnfe.  Candi- 
'  in  adjnmcti  to  "  The  SacaarAiitKs,  the 
hUrUfert  Terrace,  Dublin^"  on  or  before 
10,  Salary,  ftc,  can  be  obtained  on  appiica- 


ASTRONOMICAL  TELESCOPE 

W  ith  v'nch  Achrooutic  Object-GUM  of  excellent  quality,  i»-ith  bra**  body, 
one  'I'rnr'trial  and  two  Celestial  Fycjiieccs,  in  C.vsc  cuiiiplcle.  Guaranteed 
t>>  be  capable  of  dividing  Double-Stars  and  showing  Saturn's  Ring  and 
Jupiter's  Bclu. 

Price  £6  10s.  Od. 

Cattj/i*i^f  <*/  A tir,yH&mii.ai  /V.V/i  .*/<'x  $^nt  Fret. 

JOHN  BROWNING,  63.  STRAND,  LONDON,  W.C. 


I.  C.  MEREDITH.  \  • 
n.  B.  DUNNE,       /  •'>««'«ane». 

$S.— What  contri- 

Caose^  failnrv  in  life/  A 
'  '  e«  DtS- 

ARTOK 
'•  Pegs. 


^       1>.  M.  Ul 

■^gs. 


'leowncs  rc- 


NEGRETTI 
ASTRONOMICAL  AND 


&.  ZAMBRA'S 
LOOK-OUT  TELESCOPES. 


-I 


UNIVERSAL  TELESCOPE. 

Terrestrial  and  Aiitrvnomical  Powers 

£6  6s.  od.,  £8  8s.  od.,  and  £io  los.  od. 

llhiilraUd  and  Pisiriftive  Pri(t  Liits  P,>sfed  Frtt. 

NEGRETTI   &  ZAMBRA, 
'icians  and  Scientific  Instrument  Makers 

To  Hae  Majfmv  tmb  QtraaN. 
HOLBORN  VIADUCT, 

Hranchet ; — 

A  laa,  REGENT  STREET,  LONDON. 
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ROYAL 


AGRICULTURAL 
OF  ENGLAND. 


SOCIETY 


AGRICULTURAL  EDUCATION. 


The  Exiiminadon  of  Candulalcs  for  the  Society'*  Senior  Pri/et  and  Cer' 
lificales  will  lalte  pUce  in  the  week  commencing  TUESDAY,  M«y  ji,  1885' 
Copies  of  the  Regulations  and  of  the  Fomt  of  Entry  (which  it  required  to 
be  sent  in  by  Apnl  i,  1885)  may  be  had  on  application  tu 

H.  M.  JENKINS.  Secretary. 

ELECTRIC  LIGHTING.  —  Manufacturers 

and  other>  po*Mt«'«ing  »pare  power,  and  desirou*  of  lighting  their  Works 
economically  by  Electricity,  ihotild  apply  fi>r  Price  List  of  l>>  nani(is  and 
Accumutatort,  foe  Arc  yt  1  ncindeicence  Lighting,  tothe  "  JARM AN  " 
ELECTRICAL  COMTANV,  Mackintosh  Lane.  Homertoo,  London, 
E.  

ELECTRIC  LIGHTING  AND  ELECTRO 


PLATING— The  •lAKMAN  "  ELECTRICAL  COMPANY  are 
preiared  to  SUPPLY  DY\.\MOS  for  Linhiing  or  Plating  on  the 
PURCHASE-HIRE    SVSTK.M.  to  «iit  the  convenience  of  many 


purchavTs.  Electro-plating  and  Electro-gilding,  old  or  new  goodi.  in 
any  quantity. 


MINERALS   AND  STONE 
IMPLEMENTS. 

MR.  BRVCE-NVRir.HT  begs  to  call  the  attention  of  hit  OicnU  and  the 
Pnblic  to  his  large  Series  of  ^  • 

MINERAI.S  AND  STONE  IMPLEMENTS, 
from  which  single  specimens  can  be  selected. 

Elementary  Collections  of  Minerals,  Fotsils,  and  Rocks  from  upwards. 

S.B  —Tkete  Coltt<tu>nx  ohtaiiud  the  Pritt  Medal,  1B62. 
GEMS  AND  PRECIOUS  STONES  OF  EVERY  DESCRIPTION. 

BRYCE- WRIGHT, 
Mineraloizist  and  Expert  in  Precious  Sloiuj, 
304,  Rl  r.KNT  STREET,  LONDON,  W. 


MINERALOGY  AND  GEOLOGY. 

Mr.  HENSON  S  Latest  Arrii-als  are  :— 

Very  Fine  DOUBLY-TERMINATED  CRYSTALS  of  ZIRCON, 
.*  inches  lone,  tjwiiare;  BERYLS,  DIOPTASE,  I  WAROWITE, 
WALUEWITE.  NATIVE  SILVER,  HERDERITE,  Vfbv  Bkillia^t 
RUTILES.  CHALCOSIDERITE.  and  NATIVE  COPPER,  Cm- 
wall;  POLISHED  lADE  and  CRFEN  AVKNTURINE.  GROl  PS 
and  SINGLE  CkVSTALS  of  STIBNITK,  Jaf«n ;  "SHERRY- 
COLOURED  TOPAZES,  Siberia. 

A  Large  Series  o.  ROCKS,  also  MICROSCOPIC  SECTIONS  ofthc 

MB*. 

Li$U  »m  A^pUcmtt**         Hammers.  Chiteb.  and  Hammer  Strap*. 
PRIVATE  LB880NS  AND  EVENING  CLASSES. 
BLOWPIPF.  CASES  AND  APPARATUS.       Catalogues  free. 

SAMUEL  HENSON, 

277.  STRAND,  LONDON, 

Opp.^^ite  Norfolk  Street, 

SCIENCE  AND  ART  DEPARTMENT 

50  PER  CENT.  GRANT  FOR  THE  PURCHASE  OF  STANDARD 
COLLECTIONS  AND  APPARATUS  FOR  TEACHING  GEOLOGY 
AND  MINERALOGY.  NEW  LISTS  and  FORMS  on  which  the 
Application  is  to  be  mailc  tnpplitil  by 

THOMAS  J.  DOWNING, 

Gei>liy^tsl,  c^c, 

3B.  WHISKIN  STREET,  LONDON, E  C.  (over  Quartar  of  a  Century). 

SIX  PRIZE  MEDALS 

AWARDED  FOR  GEOLi  GICAL  COLLECTIONS. 
G«olo(ical  CoJleciii>n«  eipectallr  adapted  for  Teaching  as  suppliril  tn  Science 
and  Art  Department,  and  nsed  by  .til  Irrcturers  and  Teachers  In 
Great  Itritain,  Ikr. 

New  and  Rare  Minerals  cof»»tant!y  arriving  from  all  parts  for  tcleciion  oT 
Single  .Specimens. 
ROCK  SECriONs  ANr»  Ri>CK  SPECIMENS: 
The  Largest  Variety  In  F.ncJand. 
New  Catalogtias  aad  Lists  i>fi application  to — 

JAMES   R.  GREGORY, 
88,  Charlotte  .Stref:t,  Fitzrov  SyuARE,  London. 

EstaMUSnl  J7  Years  in  Ixindun 


SUNSHINE     RECORDERS.— For  UNI- 

VKRSM.  .1,,!  f„,  HXKI)  LATITl  liE'--<iired  with  Pr..f  'Jioke* 
Z.«^tiM  Iramr.  as  art-fte.!  hy  •".0\  EK  N  MEN  1,  the  METF<tRf>- 
l.tH.K'.M  »  nUXLil.,  anil  many  jtrivate  OWrsatorics  Price  Seven 
tn  TweJsr  «;ti,nta.  ;  Canls  -.31  Aj  plv  I-.  R.  I.  I.ECKV.  cTue  of 
KiMKLAM  ,  Core  &  Ci-,  Notlhumberbnd  SiWeel,  Strand.  Full  Trade 
UiscounL 


LIVING  SPECIMENS  mMM: 

GOLD  MEDAL  awarded  at  the  FISHERtUDXr 

THOMAS  BOLTON.  57.  NEWHALL  mil:  :v 

who  Ita*  last  week  sant  to  his  tabscrilcn  ds  In 
(SpioX  with  sketch  and  description.    He  bB  m 
linus,  Slephanocerus  Eichomii.  UrachtoiiaiDU'iirv  l«r 
Conlyluphora  l.tcu\lri»,  Spongilla  flvvialilai^Y '>'«<* ^  1 
Hydra,  Vonicella,  Crayfilh,  and  other  Spam Ifiia.. 
liiological  LaKiratory  work. 

Weekly  Arnouncements  will  be  nadt  in  tlii|in)4&»  \ 
supplying. 

Specimen  Tobe,  One  Shilling,  p«> 

Trotutf-tix  TuUtin  (0%rn  ^fSU  Vntkiy.  mn-. 

er  TtMlre  7"»i*i  Jer  m  U 

PMttoMa  of  Drasriogs,  Tts  PvtikU.ad 

^  

BOOKS    (Secondhand),  Muctlk:r 

mainders,  Ac  -C.  HERBERT,  Eb|M  md  f.- 
Goswell  Road.  Ix^^ndon,  E  C.  Calaluss* ' 
Libraries,  Old  lUoks,  and  Parthmenl  p«uikai< 


  -  I 

INTERNATIONAL  HEALTH  HOW  I 

DIVISION-EDUanC>>  ' 

A  PRIZE  MEDAL  AWmC" 
THOMAS  D.  RUSSBU 

78.  NKWtlATt  STREtT.  H'^.' 
For  Geological  Collections  for  Sow -I 
CmJtUot"*!  tut  fm 


PATER  SON  &  COOf. 
76,  LITTLE  BRIT.\1N.  LONl 
Electric  Light  and  Power  and  Te3«»-' 

New  Electric  Light  Caa^ocot-r-' 

PATERSON  ft  COOPER  Veg  10  I'"""!^ 
the  Philosophical,  EtJucational.  and  \.x\'nma*ir- 
Messrs.  J  and  T.  MAYFIELD.  41. 

ICROSCOPIC  OBJECTS^ 

Histological,  liotaoical.  CfScrifiK><  * 
out  on  nKtit  moderate  terms.  r«l>B 
Road,  Forest  Hill. 


C.  D.  AHRENS 

PRISM  WORKER  AND  PRACHC*  ' 
36,  GREAT  RUSSELL  STRECT.  t' 


ly  A  ft  B  Eymicea 
any  Object.  Al»«»«*'r2 


SPECIAL  NOTICE— S<ety 

Can  be  used  ow  any  A  ft  B  E' 
Work  :  will  take  in 
Any  Object  .<5las»  and  an V 
of  seeins  the  Objects  in  iKetr  ricbl  si 
Nlcol  Pnsms  in  csislCDCe  fir  I 
&c  ,  and  for  Frank  Ciiiip,  Rs*) 

T«AOK  S 

EDWARD  WAfr 

councinc  the  istoc  of  a 
out,  in  the  qpecaal  xt\^  ■ 


Ptiiinliita  SI  — 
Also. 

Gort""'^  st-rr^M- 
P. 

EDWARD  \ 


NORTH  BRITJ 


the  ooljr  AcTi 
Landowners, 
tnaaagemcat  I 
The  AGRK 
|jr  the  I 
Iruh  I 

The  I. 
as  one  of  thai 
(or  Sale. 

AdvertlnW'' 
TURISTar 


liural  J« 
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GREATLY    REDUCED     PRICES   OF   MICROSCOPE    OBJECT QUASSES 

R.  &  J.  BECK,  68,  CORNHILL,  LONDON,  E.C 


I'RICia  OF  BEST  ACHROMATIC  OBJECT-GLASSES. 

Ap|)licaklc  to  all  Inalrumcots 


Xo.     Focal  length. 


Angle 

of 
■pcr- 

turc. 
about 


Price. 


i 

<. 

ii. 

100 

A  inche«  ... 

9 

10 

0 

101 

3  inrhn  ... 

7 

1 

10 

o 

10a 

3  in<  he>  ... 

11 

a 

10 

0 

103 

S  llicltck  ... 

10 

1 

10 

0 

I04 

a  ili'.liet  ... 

•7 

a 

10 

0 

lOS 

l^imh  ... 

»3 

a 

10 

0 

I06 

1  ifhch  

»S 

a 

0 

0 

107 

i  inch  ».  >.. 

V 

a 

10 

0 

108 

)  inch  ...  ... 

1*.  inih 

45 

'  a 

10 

0 

100 

65 

A 

0 

0 

110 

in>  h 

95 

5 

0 

0 

111 

1  inch  ~.  M. 

73 

3 

10 

0 

iia 

1  iiKh  ...  ... 

ITU 

A 

10 

0 

113 

i  inch  

5 

0 

0 

114 

,V  tnim. 

X 

S 

s 

0 

115 

,'i  imm.  ... 

13.3 

8 

0 

0 

lie 

j\  imm.  ••. 

180 

10 

0 

0 

117 

i\i  inch  ... 

160 

ao 

0 

0 

l.incAr  mai;nirj  ing  power, 
with  lo-tiMrh  boJy-tubc 
and  rye-picces. 


No.  I. 

No.  3. 

No.  3. 

10 

.6 

30 

1  - 

4S 

}  - 

67 

48 

90 

\  ^ 

113 

>IO 

too 

160 

y> 

115 

3O0 

375 

150 

340 

450 

TOO 

310 

60a 

350 

400 

750 

400 

640 

110 

Soo 

Sod 

1500 

750 

I30U 

3350 

1000 

i6uo 

900> 

}luo 

600O 

ECt)NOMIC  ACHROMATIC  OU.IECT-OLA&SES, 
wilb  the  Uoivcnal  Screw. 


An^l. 

No. 

Food  leflirtK.. 

aper- 

ture. 

\ 

about 

ISO 

3  inrhes     .~  ! 

■ 

6 

I  161 

a  inches  ... 

8 

ifta 

1  inch  

18 

133 

)  inch  ^  ... 

38 

154 

j  inch   

80 

155 

I  inch   

110 

156 

i  inch  

tio 

157 

iflun. 

f8o 

IVioa. 


Nta^Tiirying.power,  with 
6-inch  boily  and  cye- 
(Mcav 


No.  t.     No.  a. 


C 
1 
1 
1 
1 
1 

a 


3  10 
e  o 


</. 
o 
o 
o 
o 
o 
o 
o 
o 


13 

iB 

46 

90 
170 

350 
3SO 
654 


•5 
»3 
61 
116 
330 
33° 
450 
844 


No.  3. 


a7 
4« 

106 

335 

630 
800 
1500 


HIGH  POWER  OBJECT  GLASSES 
FOR   THE  BINOCULAR. 

FULL  PAKTICULARS  ON  APPLICATION  TO 

B.  and  J.  BECK,  68,  Cornhlll. 


Revised  Catal^ue  Mill  un  application  to  R.  &  J.  UECK,  63,  Cukmiill. 


LANTERN 


READINGS. 
VIEWS. 


DISSOLVING 


THE  NEW  Qt'ADRUPI.ICON. 
Npw  Seaton,  1884  and  Popular  Subject*  for  thi«  Season. 

The  Channel  Inland* — The  W'ar  in  the  jioudon — T)ie  River  'lhames — 
)cvot»>hii«  Stencfjr  — Hereford  and  the  River  Wye— The  Kngli»h  I.al.e* — 
xindon  P.jor  and  How  They  Live — Egypt  and  tlw  Nile  F.xpe<lilion — Nor- 
vay — The  Lifeboat— The  Signal  Ilo« — 'I  hc  Maids  of  !.«<— P»or  Pa'* 
'rcniitert — .Shad  jw>on  t)ie  llliiHl*.  tec. 

'The  largcM  and  newest  .Siixk  of  Ijiniem*  and  Slides  Scientific  aid 
cneral,  on  Hire  and  Sale  in  lhi«  rouotry  at  the  Ix>wc*l  Prices. 

K   MARSHALL,  75,  Queen  Victoria  Street,  I>jndon,  E  C. 

.A    SEMAINE  FRANCAISE:  a  Weekly 

Newspaper  and  Re«icw  in  i)-e  French Laogiiagc.  Politics,  Lileralurc, 
Science.  Art.  Varieties,  Note*.  Price  %d  ,  through  BookMllan,  and  a* 
the  Railway  RonksialU.    f)ffice.  441.  Strand.  W.C. 

.A  SEMAINE  FRANCAISE:  Joomal  Fran(;ais  pour 

I'Angleterre  :  Polili()iie.  IJll/ralurc,  Sciences.  Arts.  Vari^t^s.  Nouvcllet. 
el  Note*  Un  eavniplairepar  la  poso.  3^.,  e«  limbrciipotte.  Abonne. 
inenl  franco  par  la  |x>M« — un  an,  tor.  \att.  ;  six  mois,  jr  srf.  Prix  %d. 
chei  (niis  les  Ithrairra  el  aux  gates  dea  dMiains  de  fcr.  On  ■'aboDM 
aiis  bureaax,  44<,  Strmnd,  Londrca.  W.C. 

A  SEMAINE  FRAN(;AISE.— "'La  Semaine  Fran. 

(aiM  *  has  been  brought  out  in  Ix>odon  for  the  benefit  of  those  Engllih 
reader*  who  may  wisn  to  study  contemporary  French  from  all  points  cf 
view,  instead  of  confining  Jheir  reading  to  oM  particular  Gallic  print. 
It  certaioly  merits  succcat.  — Gr»pkic. 

Tbrms  or  Si'B-scKtrrtON:—  /.  4. 

Three  Moaiha  ...  »     a  o 

Six         ..  5  ? 

T»«l»a    .,        ^      ...       ^  ...  to 

P.  0.0.  payable  to  A.  Cat*TiM. 

Pnhli«hine  Office,  44I.  Strand,  W.C. 
Nearly  Ready,  in  Crown  8vo,  and  unifonn  with  "  LiC.llT." 

PROPERTIES  OP  MATTER. 

By  P  G.  TAIT.  M.A., 

if  St.  Peter's  ("ollcgc,  Cambridge,  Professor 
il  .=.>pliy  in  the  I'nivcrsity  of  Edinljurgh. 

W)AM  4  CHARLES  BLACK. 


Ill  of  every  Month. 

OF  BOTANY, 

i^AND  FOREir.N. 

iF.L.S..  British  Mttseura. 

Botanists. — Eiriracls,  and 
'«arnal«. — Botanical  Nevra.— 

Me  in  advance,  lu. 

Garden.  B.C. 


THE  SCIENTIFIC  RESULTS  OF  THE  VOVACE  OF  H.M.S. 
•CHALLENGER.'* 

Now  Ready,  "/oology,"  Vol.  XI.  (with  numerous  Illustrations  in  I.itlu). 
graphy  and  Chronicililhograjihy),  in  Royal  410.    Price  5o».  Cloth. 

REPORT  ON   THE    SCIENTIFIC  RE- 

sri.TS  of  the  VOVACE  of  H.M.S.  "CHALLENGER';  during  the 
VK.XRS  |87V7<5,  under  the  command  of  Captain  G.  S.  Nares,  R.N., 
F.R.S.,  and  Captain  F.  T.  Thomson,  R.N.  Prepared  under  the  super- 
intendence of  tnc  Lite  Sir  C.  W.  Thomson,  F.R.S.,  and  now  of  John 
Mi'KBAV,  one  of  the  Naturalists  of  the  Expedition. 

•i*  Tills  Vohime  m.iy  also  be  had  in  Three  separate  Sections,  forming 
Kui-rs  XXXI.  to  XXXIII.  of  the  entire  Worif.  as  below:— 

XXXL  "  Report  on  the  Keraiosa,"  by  N.  Pi)i#.jAi-rr,  M.A.  Price  6*. 
XXXII.    "  RejM.rt  un  the  ("rimiidea — The  St.ilkcd  Crinoids,"  by  P.  H. 

Cakpe.nteb,  M..A.,  U.St.    Price  38/. 
XXXIIL    "Report  on  the  Isopod-i-The  C^nus  SeroJi*."  by  F.  E. 
Bkuuakk,  M.A.,  F.R.S.E.,  &c.    Price  61. 

Printed  for  H.M.  Stationery  OfBce :  Published  by  Order  of  H.M.  Govern. 

mrnt  ;  sold  by  l>ongmans  &  Co.,  John  Murray.  Macmillan  flc  Co.,  Simpkin 
ft  Co.,  Trilbner  &  Co..  K.  Stanfnrrl.  J.  D.  P.>tter,  and  Kegan  Paul  A 
Co.,  l>ondiHi ;  A.  &  C.  Blark  and  Tkiuglas  &  F(nilis,  Edinburgh  ;  and  by 
A.  Thorn  &  Co.  and  Hodges,  Figgis,  and  Co.,  Dublin. 

TEXT-BOOKS  OF  SCIENCE. 

PRACTICAL  PHYSICS. 

Ry  R.  T.  GLAZICBKOOK,  M.A.,  and  \V.  N.  .SHAW,  M..\., 

I>cinoiu(nti>rs  at  tlie  C.ivendiOi  Laboratory,  Cambridge,  with 
62  Woudcuu. 

Pcap.  8vo.   Price  dt. 

"  Here  is  a  work  that  has  really  been  much  siranted  by  audeats  aixl 
teachers  engaged  in  physical  laboratories.  .  .  .  So  far  as  we  know  there  is 
DO  siinilar  work  in  cxntence.  .  .  .  Teachen  will  find  the  v  Jume  of  special 
rahie  to  them  ;  while  studenLs,  pariiciilarly  those  who  have  not  a  dein  n- 
sirator  to  appeal  to,  will  find  many  of  their  difficulties  removed  by  a  careful 
perusal  of  its  pagei," — EngtM  Mtchattic. 

London:  L0N(;MAN.S  GREEN  &  CO. 

SECOND  EDITION,  now  readv  at  all  Libraries  and  Ilooksetlcrs'.  One 
Vdlunie.  McniN  '  vo,  wiih  Two  Maps  .and  numernus  Full-page  and  smaller 
Wc^Khnat  Illuhlrattons.    Price  One  (ruini^ 

THROUGH    MASAI  LAND: 

A  JourHfy  0/  Exploration  am<^ig  tht  SumtxUui  Voh<twr  Mouu- 
tiiins  anJ  Strange  Tribes  of  Laslt'rn  Ei]tiati>rial  A/t  ica. 

Heing  the  Namilive  of  the  Ro)-al  Geogmphical   Soi  iely'*  Expedition  to 
Motiiil  Kenia  and  Ijikc  Victoria  N>'anra,  t^y,  i3i!4. 

By  JOSEPH  n  HOM.SON,  FRGS,  Le.ider  of  the  Expedition,  Author 
of  "To  the  Central  African  I..\kes  and  Itack.'* 

From  the  Tiu-fg.—"  It  wnuld  indeed  be  difficull  to  find  another  man  who 
could  have  gonr  through  wliat  Mr.  I'humsunhas  dime,  and  have  come  out  of 
it  alive  and  with  stainless  hands.    Mr.  Thomum  has  lieen  a)>le  to  open  up 

and  shed  hroad  daylight  on  a  region  jirrviously  absolutely  unkitown  

Altogether  he  has  done  a  solid  piece  of  work  of  unusual  scientific  value." 

I.ot>doo:  SAMPSON  LOW,  MARSTON,  &  CO.,  i83,  Fleet  Street.  E.C. 
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MUTUAL   LIFE  ASSURANCB. 


SCOTTISH  PROVIDENT  INSTITUTIOi; 


ECONOMY  —  T-<  Frraicsoe  are,  a  May  CHM.  JO  t3  per 


g^fim  !»  •t'Ae  W         earff  Aieteh.  'txn  h  a  -h*  c--^  M^^-ca,   Fna  ^  loc-se  bife  leiis 

W  flxpcmri  a  -  -  r  r'^  .re. 

THE  FUWOftacc-rr.  .  i      :V  -  Pr-r.-.a*  £5.000.000        ;=:re*^       t**.-  £2tSa*>- 

Or..7  'wv  ;r,         Kir^f^'^a  '"'.-i-a  c^irri  iiiTe  »;  i  =ad. 

dauBs  OT<«T  Polieic*  a«w  pajraMc  a  MoMk  tSM  Prool 

j,  MflR  LLITCH,  I^ot  SwSiuS'  J  AM^S  WATSON.  ^ 

TEXT    BOOK    OF  GEOLOGY, 

ARCHIBALD  GEIKIE.  F.R.S., 

f^trect^-General  «f  tht  Cfc ' ■  i '^l  Su^^/y  :  '''■<  i''**-'^  K modern 
With  mnnefx«»  Ithutntioos     S<rr'.r,'i  F.i.:.  n.  :K^rigr.iy  Retised.    Media  Swa^ 


SHORTLY. 

CLASS   BOOK    OF  GEOLOGY. 

FOR  THE  USE  OF  COLLEGES  AN'O  SCHOOLS^ 
ARCHIBALD  GETKIE,  F.R.S., 

Fcap.  8v ... 
HV  THE  SAMK  AL  THOR, 

PRIMER    OF  GEOLOGY. 

With  numerous  I]lu<4ra(i'jm.    New  an^l  thoroughly  Revivd  Edition.    iSma    it.    {Scunef  f^rimn^ 

PRIMER     OF     PHYSICAL    G  E  O  G  R  A  PHV  ] 

With  naoKrrotu  lUuMraliofu^    New  and  thoroujjhly  ktviscd  E»iitir>n.    Wirh     '-^tsons.    I&oo.    ir.    (i^^r*'  | 

MACMILLAN   AND  CO.,  LONDON.   .  I 

Messrs.  MACMILLAN  &  CO/S  NEW  E0q5^ 

NEW  ROOK  V\   MR.  W AI.I  I.R  PATER.  P  ! 

MARIl'S    THE    EPICUREAN:    his    Sensations    and  Ideas/ 

WAI.ltK  PATER,  M.A.,  EeJlow  of  BnucnoMJ  College,  O«focd,  Author  of  "The  Rcnaissaace,  Sio^ 
Poetry.**  Two  Voli.   Eitn  Crown  8vo.  zit. 

NEW  BOOK  HV  MR.  J.  COMVNS  CARR. 

PAPKlib   ON   ART.    By  J.  Oomyns  Garb.    Extra  Crown 

8j.  (at. 

MACMII. LAN'S       U.  SERIES.    NEW  V<>I  VME.  , 

THE  LITTLE  SCIIOOLA)  ASTER  MARK.    By  J.  H.  bHOBiBOi  , 

Authiir  of  "John  Innlc^ant,"  \c.    (Jrown  8vo     4^.  6J.  ^  ' 

THE  AENEID   OF  VlKlUL.     Translated  into  English  h)  I  . 

Mackail,  M.  A.,  Fellow  or  Bdliol  College,  Oxford.   Crown  Sm   Jt.  6tf,  ^  \ 

"Th«*  \v»>\(  nppeiitr,  n\>f>ft  all,  to  people  who  are  ignorant  of  Latin,  and  yet  arc  eager  to  have  a 
•nthor'a  kulxiiance,  hi  dimmed  by  the  inevitable  conceiiB,  ad(iiti<  n^,  nn<l  rcfiuctncnu  of  modern  veisifieni 
rmni  Mr.  Muckail  more  Ihea  Wf  will  get  from  any  utlicr  version  to  which  we  can  direct  theni."-«&AM((7 


MACMILLAN  AND  CO.,  BEDFORD  STREET,  LONDON,  W.C. 
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THURSDAY,  MARCH  ts,  188$ 


THE  SNAKE  DA.\CE  OF  THE  MOQUJS  OF 
ARUONA 

1  he  Snake-Dnnct  of  the  Moguis  fif  Arizona;  being  a 
Narrative  of  a  Jflurney  from  Santa  Fi,  Ncu.'  Mexico, 
to  the  Villages  of  the  Moqui  Indimu  ef  An'spna,  ir'e. 
Ry  John  G.  Bourke,  Captain  Third  U.S.  Cavalr>'. 
'London  :  Sampson  Low  and  Co.,  1884.) 

THK  Pueblo  Indians  of  New  Mexico  and  Arizona  have 
this  general  name  from  living  in  towns  (Spanish 
pueblo,  from  Latin  f>o/>ulus).  Near  a  river,  or  oftencr  on 
the  top  of  a  stecp-cliffed  mesa  or  table-rock,  may  be  seen 
these  picturesque  communal  settlements,  with  their  close 
rows  of  fbt'TOofed  dwellings,  walled  with  stone  and  mud, 
rising  in  terrace  above  terrace  reached  by  nnoden  oiKside 
ladders,  the  whole  forming  a  fortification  strong  enough 
to  resist  a  sudden  attack  of  the  Apaches  or  Navajos  of 
the  plains,  who've  ravages  in  old  times  led  the  nncestors 
of  the  present  Moqui,  Zuni,  and  other  Pueblo  tribes  to 
resort  to  their  peculiar  architecture.    Thouf^h  these 

('Ciii'Ies  were  linni^Iit  more  or  ks^  iirultr  Sp.uii^li  rule 
irom  the  sixteenth  century,  and  bad  to  conform  more  or 
less  to  the  Roman  CadioHc  Church,  the  general  barren- 
ness and  inaccessibility  of  their  region  saved  them  from 
being  Europeanised  to  the  obliteration  of  the  native 
culture,  like  the  nations  of  Mexico  proper.  In  the 
PueUos  the  archaic  system  of  society,  framed  on 
niaternal  descent  and  exog^nmy,  is  still  in  full  vigour, 
A-hile  the  complex  native  religion  seems  almost  as  per- 
fectly preserved  as  if  the  missionaries  had  never  made 
the  Indians  wenr  silver  crn5<;es  to  their  necklaces  and 
ntarcb  in  procession  to  church  on  Corpus  Christi.  Thus 
it  has  come  to  pass  that  now,  when  the  country  has  become 
I'nited  States  territory,  and  the  traveller  bound  for  San 
Francisco  passes  close  under  the  mud-walls  of  Laguna, 
there  is  made  accessible  to  anthropologists  a  remarkable 
phase  of  barharK  society  among  a  mild  and  intelligent 
people,  where  its  study  can  be  followed  into  the  minutest 
detail.  A  few  years  ago,  Mr.  Cushing  >  papers  in  the 
Ctntury  MagOMiue,  describing  his  life  in  Zuni,  excited 
"ide  interest.  Now  we  have  another  instalment  of 
I'ueblo  literature  from  Capt.  Uourke,  the  officer  selected 
by  Gen.  Sheridan  to  examine  the  manners  and  customs 
of  the  Indians  of  tlic  Sn;ith-\\'c':tern  Territor:(  <,  and  who 
in  August  iSSi  went  with  a  part)  to  see  one  of  the  great 
rites  of  the  Moqui  religion,  never  before  witnessed  by  a 
white  man. 

On  his  way  to  the  Moqui  towns,  CapL  Bourke  paid  a 
visit  to  the  Puebto  of  Santo  Domingo.  Here  the  Indians 

profess  to  be  Catholics,  but  (as  the  cura  of  the  pansh  last 
year  admitted  to  the  writer  of  the  present  notice)  they 
keep  their  old  religion  too.  This  comes  out  in  the 
description  of  the  festival  Capt  Bourke's  party  were 

present  :it,  where  the  proression-dnnce  was  performed  by 
men  with  bodies  painted  pink  and  white,  and  wearing 
only  the  cotton  Idit  of  thdr  forelisthers,  while  the  women's 
headdresses  were  thin  wooden  tablets  of  Zuiii  m.ilco.  rnt 
in  the  step-pattern  which  in  Pueblo  art  conventionally 
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represents  the  rain-clouds,  for  the  coming  of  which  to 
fertilise  their  arid  country  the  ceremonies  of  Pueblo 

religion  are  one  tineeasing  prayer.  The  clowns  had  the 
same  prominent  position  as  in  the  Zuiii  dances  sketched 
by  Cushing ;  naked  all  but  the  old  Mexican  «»«r^/f  around 
their  loins,  and  painted  all  user  inblark  and  white  stripes, 
with  tortoise-shells  ratthni;  at  their  knees,  and  their  hair 
tied  in  with  com-shuck:<,  tlicy  pranced  hitiier  and  thither 
among  the  dancers.  The  whole  purpose  of  the  dance  bas 
b?cn  so  far  changed  that  it  has  become  a  procession 
bearing  offerings  to  the  shrine  of  St.  Dominic,  but  even 
here  the  clowns  are  allowed  their  old  licmce,  and  chaff 
the  .Saint  himself  quite  familiarly.  There  seem  tn  have 
been  more  secret  rites  which  the  visitors  were  not  allowed 
to  see ;  indeed,  when  Capt  Bourke  and  Mr.  Moran 
attempted  tn  descend,  notc-bnnk  in  h.inrl,  hy  the  ladder 
through  the  sky-hole  into  one  of  the  estufas — that  is,  the 
iaige  cdlar^chambers  which  serve  as  temples  and  council- 
houses— they  were  seized  and  ignominiously  "fired  out" 
by  the  yelling  crowd  below.  A  few  days  later,  however, 
when  they  reached  the  rocky  mesa  on  which  stand  the 
three  Moqui  Pueblo,  of  Suchon^ricux-.  Mualpi,  and  Hano 
or  Tegtia,  to  visit  which  was  the  object  of  their  journey, 
Capt  Bourke  found  his  way  so  well  prcpmcil  by  Mr. 
Gushing,  that  be  was  allowed  the  utmost  liberty  in 
examining  everj'thing  connected  with  the  snake  dance, 
the  great  event  around  which  all  social  and  religious  life 
naturally  centred  at  the  time. 

A  few  day,  before,  the  yr»unjT  men  had  been  out  to  the 
north,  west,  south,  and  east  to  collect  snakes,  and  in  one  of 
th^  titufits  Capt.  Bourke  found  the  whole  catdi  stowed 
,iwny  in  three  great  earthenware  oUaf.  Next  day  the 
reptiles  were  to  be  seen  turned  out  in  a  writhing  mass, 
while  two  very  old  men  lying  on  the  ground  were  **  herd- 
ing "  them  :  whenever  a  snake  tried  to  wriir^rlr  awny,  tliey 
sat  up,  and  with  their  eagle-feather  wands  gently  brushed 
it  till  it  turned  back  to  the  heap.  These  snakes  were  of 
several  kinds,  but  m  >>tl\  rattlesnakes,  and  youths  came 
down  the  ladder  from  time  to  time  bringing  others^  up  to 
five  foet  long,  wriggling  in  their  hands.  When  the  time 
approached  for  the  ceremony,  the  visitors  were  politely 
got  away  to  sit  on  a  terrace-roof,  where  they  could  com- 
mand a  view  of  the  procession,  close  to  the  sacred  rock 
in  the  plata  or  square,  near  which  was  planted  in  the 
ground  a  cnteonwnod  opting,  app.nrenth*  as  a  symbolic 
sacred  tree  ;  between  the  two  stood  a  miniature  conical 
lodge  covered  with  buffalo  hide,  imitating  in  shape  the 
tcpt  of  the  Siotix.  and  stroni^ly  snggesting  a  past  time 
when  the  ancestors  oi  the  Pueblos  may  have  lived  as 
roving  hunters  on  the  prairie  The  house-tops  were 
crowded  with  u  .  iincn  .u:d  naked  children  waiting  for  the 
procession.  A  noise  of  whirring  and  rattling,  and  there 
came  forth  from  the  arcade  an  old  man  sprinkling  water 
on  the  >;roun<l,  amitli'-r  r  irrying  a  basket  of  the  sacred 
ineal,  men  and  bo>  s  will)  rattles,  and  another  old  man  bear- 
ing a  ceremonial  bow,  and  whirling  around  his  head  a  flat 
slip  of  wood  fastened  to  a  cord,  in  which  we  may  recog- 
nise the  "bull-roarer  "  knosvn  alike  to  the  sacred  riles  of 
Australians,  Kafirs,  and  ancient  Greeks.  Then  came  a 
party  of  dancers  with  their  bodies  {painted  green-black 
and  faces  blackencti  down  to  the  upper  lip  and  pipe- 
clayed below,  with  kilts  of  painted  cotton,  coyote-skins 
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Inil  M*hM  li»tll  ■•«:iit,k.  It  lt<''*  •■•■II'  all  Tint  i'Vi>lnL  ItUi 
till    .i|i|4  xl.iui  t     il'  Mil  III   iiKllM    Ih'   •!  tC    M'l'il'tV  tl*  ihr 

ii<<  imittin  (••••)fi,  •liMr.i.l*  "I'lt  itfw-i **«j«i<t •*  III  mct- 

*•  -Ml,.  !•  il(tt«-  * 

Itt*  I  iMK 'i.tlui^  .|i.i|ri»  Itul-  iifi  l*t«iii  llw  -rtfitrif^ 
•l<iiii  n-MM «um|  *litiM*  ti  iH,  ii«  ^otu   dium  iKinti*.  Ut« 

'' UrX  1*1  U     li|i  .(|)    U   l  Ui  'X.L     VttlN'  Hrft  H'riliil  i|lu»- 

II  jMii.o  ItMiii  i..|<uij  •  -ill. I  hiM.."*,  unil  'lii'ifc.  I'll  ifct 
|ii|ritlt«i*Ml  U.*ii  turn.  >  ItMMtli  «JtitKfi*ti*n*tiiM  pit*^ili|(- 
•l:t.i lonii I  •  all  il<o>t  .«*|  ••Il  4ir  mi  iltitx  iliinm- 
•iHiti  iwili,  u|ii|i   tbiii    II.    Il  .iltK  (•iiii  tlinu't^iris  till  I' 

ftl     lll'lll  lli'  ULltil*  !\    III   llliw-    l«tK^-«ullll  l  «l.l    til  llMII 

ilittM (i^itiii'>  Jt-  lim  H  -iik-l  |»tiiw>  diir  In  tt'l.)t«in  in  ti-^ 

P  i'  H"-  l»|«rJ  W  M-  tlVlI  U  lltifl'f.  tit  l|»U  1  ,|.4'  WI 
lil  t.'t^.  r  Mt.Ij  11  f|ti  iKltil  iif  tiM  iM'ttl,  rtul  KifMtiM* 
ll«,  11:^1  xi.l  •  <|wiilli>i    lii'Ml    Im    Mi'tll^  !|m    IJi'IlIiI-  lit 

l«   '      >|Mi*iviiih  >H  I  It  .(iiii**|  at 

•  "  nil  III*  .ili-t  |i|iUMt|i|iri 
'I  I                                     -IF  lu'«  1  l''»»r  •I  iiii'ii<M>n  il 

•      1     |ll<<|Mllll<Mll     III    l4     lllll«|  Iif 

.,  .it.|  l«  .         it.U  .if  llillii  tl 
•  .  t.|  |if<*li.|tih  l«-  III  tin  llhttii.i|t- 

llflllll      .1    MU'lM    1I1M  •t.xl.Ut  .||>< '.^l  '     till,  fiitlftti 

iJi'tti  II  ■   '  ■'•    i-  iitiii  iMii'>|i*«  III!  -'Ki.  in  ihi 

•l"i»  «t   t      <i  ii«-,  «h*| 'It*  n*ii,TMiiHS*  in 

>  -  >t  I  (tll|k)M|l.ll||i*  *' 

II,  •  I'  •..  -tl  .s*    lUll  tbi.  -|t.„„,t|i,,  • 

I    II  ....   .III.,  .11,1  ii.tt  *i»f-..|  intMi.i  ,„  ,^ 
M  itlii  ^  li>«|uiiu  ni>  •mImiiii'ihI  II. 
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LETTERS  TO  THE  EPITOK 

hf  kift^rvttf^ftJeMt'.    Ntitktr  tat  *t  umifrtat*  if  r*iltrn» 
t*  ttrrfifvfLi  liv/A  /*/  wrilft  *f.  **f-iteJ  Mmnuuri/4l. 

tk^t  it  is  imfvnUif  */Art-uti/  n^iumrttke  affM'«meerrn 
The  ftetittve  Efft<i»n«y  of  War  Ship-* 
m»l«  in  tlu-  ftniflc  i?|»<iii  "Tlu  lli-lj'lx  r*<iwy  Wjj 

N'jijil  in  i*t7i.  iIk'  »y*it*iii v^m-inttiion  Tt|t>n  whu-1i 

the  •^Ihr  .JY«i*./f  vll*«.lfcl.i,ilt.    Hk  J.-vt,  Am**«ww. 

O'tiai*.  an  l  m-  dcijcncl  ni- 'n  a  iM»M  »y»toiii 

«liich  [  •^ntrwilly  ik'vit*  !  ftii-l  vit><en<>l  «nclcx  icti&in  Iiimim- 
t^*!-*  1  l.nt  I  (U-*;.  j»t  i)w.i>»  hit."  .Idtwil,  iliAi  my  "f  III..** 
*lit(-»  c«nf*trmoI  im  ilic  foftlUMitMl  *n<l  imlMpfft-i^'W  ct»n«iit*>« 
wliKh  1  .1-  piri  ff  my  .)>lcm  :  vir  iKii  tlit-  nrmntiol 

ihontil  l»r  of  3Tn|tI.-  .1iin»>-*>n-  !■»  cmnMnil  ihc  wlh.t. 
ilnntiiK.  l.W|4BC  it  *ff<n(  a»I  u)-iieliU  n'  i»nlM»n-l»tti:  niiy 
»m 'flW  of  "*'•')  I  ^  ilic  tm-»ri»  imv-l  t  tii|».  .\<  r>it*  Iia- 
V,.rft  VfxU* (■  1  iti  ill  I V*  four  ■>>>l|"'  il-ti- o«^*cilnr.i4.  ti  M  tn"** 
nnfiMJikl  imi'tojicr  V*  tV.11  ,i,ti  lli  .-c  v«*«V.  .iti*  v.nt- 

«iiiiit<<t  ii|»"n  »  •y-xirt  wliuili  I  a.ti\***i'i.  J><«  «  1*** 
-fc.il.  .rflhe  AJiair,!:  c!u*  iWy  tl"        Jl  all  oanfoim  l-» 


I  Tlie  al-«vt  are  |w4nu  »l  alwh  I  tnnapliiiL,  ir»l  ird 
t"  Ita^c  L  ni-<tc<t  1  not  n-k  »  miitef  of  r^i.  W  1 
O.-iftf  !•>  Iww  kiaic.l,  ilinl  Incjg  cipluMka  a« 

Civtn  in  iW  anUlc  bi  •jur-airci  Tiir  ihe  |Xjr(MrtC  o<  llwauf  &r 
iiii-r*  i!i-itl*r.niinl  i*  nni,  ntrilcr  ]'|  ciicuiinliam,  %  %0>w. 
•■f  IK  |««irvT  "f  .1  in  ftiy  «|iitiiMn.  •If;41t  ttAnt. 

^Aft-  *i  ftny  ritc.  cn  far  ns  nihcr  Mr  Bvn)l>f  n  siy^ 
WA^  o«c<fnt<d.  Il"ih  Mr.  IUrnjt<y  inv^trlf  kn<w  twiiKli 
*>ill  tliJl  ill-^i  licririfni  h  )>UL  m  t\-ry  tntich  Hii*irc  rf 
fxfter  «.tii|n^  An>l  n»  iticA*itrv  ni  all  when  of 
•lilu'ictt'  cl»<-*e«,  fltiiiWliulo,  .-iiwl  tUlr^.  Kn<l  ir*teii«  Ut&n* 
ctHiijart^I  iL^llKt.  llicttoly  u«r  tli.ii  I  mitle  ihe  T<i*V^ 
in  my  \tn\rr  u^h  u*  atxeyi  it  t'^v  ittc  ■yYM<fli  1*  \  rn^l  1*0- 
i>l  r»n»}i3rwHt  U>twiHn  tlic  tt^  htcvt  l^ieciih  uiil  Ike  len  Utr 

I  |-.n|;lMk  5>)ip«,  m<\  I  cc>n«i>le«  iluii  fiic  ihu  iHtqaAc  li  •!»  1 

I  i^'hhI  <fi>4l;;ll  )innu|>lc  lo  imllt-air  t|t<  tftfrviiaril;  of  l&c 
Ju)r<.    Ilut  ihc  2i.'CC|<UJi(c  »r  Ibv  itcincirlt  fur  llut  \nt\^  t 
ixi  wiy  |<ri\lutUil  iiR*  frm»  further  and  tlio«it|;  thjr.  i> 

I  n«ii>li  L>itu]Ufi>t«  ibil  tuA  l>y  nny  meiint  *»rir»s  to 
«li>iiHfll«  >*(  ^TJtv  iitbtiotily,   Mil   evcK  oi  •IklCfT,  «■ 
Kivlhh  t.--«l'. 

In  llt  i  :i«v<iini-<nn}m<  ■1t,i{*r,i<i>  llic  BtejW  •JilTrttii^t  V*'* 
IIk  /u/t^ti*.'t  lit  ,rx^"V/niWMi  (JoM.  Atiil  llic  UtkfM  ul  iht  .f'-vu^^ 
da><  K  cltMfly  ilWMi*ic«l.  In  l>ith  fig  itrn  ih>t  (lU*.  of  ^ 
.irm-'or  Hhitli  i>  al  viv  ihc  wiser  i«  Oinwn  In  full  MacL.  ^r*^ 

I t^rUyn  M  Utf  tvlnic  li»1ic»ietl  l<y<iiMcfl  lin«3.  Jif^mt* 
llii:  (lu^rAm  •<  tiitncinii  in  iimlc*  U  rvadity  UD>leniu»d  ik<  i« 


<y«>«i  wlii.>»  I  a  Ivi^L  an*l  llic  »rii.*r  (!iv  article  IB  'itiefCl-m 
(TmH  1u»c  "Miii^-iotl  tliimtti.lf*  .-I  h.-ni  •  ».Ti>"ttv  tDt>a|)f4c- 
Wn«t'»"^'tw*Itiii-tlicm>«I*i-<.  Tliv  i»ti.lc  -l:»K"l  lUn  ll»rt.«IWIll 
jiari  i.r  jUiW  *J)*it*  ill  <)H(-<4i»n.  MKlyhtic  thr  J./(w/Wtli-,  ore 
♦•jiUin!  0>»|tlci?1|  MtMrnl  with  wry  tkxk  .innMur,  wliic4k  e\. 
utt^tfinsi  llir-  U|»(>rr  -IcvV  tt»  wvfial  frt-t  Ih*m  l^>r  «:il«r4i«r-" 
l  lii*  i-  a  ii»c.«reci  *Wniif»«  -f  ilir //•('•rrfiWd.i^s  »li* 
ara>>*r  in  uhi.li  J  iwt  JO  <li«'  "I'lHt  ilcck  ill  nil.  h 
■OiiittK-l  IB  t>K  f-'iiit  1  *hillow  U'll  li-ina  » 
.icir»il4y  tli^liily  m-Ke,  *!•  itv  miorV  -orfw.v.  I  repl- 
■»i«t  tt*.li  in'li;tftui"n  ilw  -oicnu  in  tlint  mtti  a  sy^i-m  U  <Hn 
«lriii*jMn  **  thUt  in  avMivii'i'»ti  lUu  unnriiiiMirol  *til. 
•if  ihc  AJmirii  iU<«,  »i*  wr  rwnntiM  iiJivl  I»y         r«r  I 

t  o^vWulil-'  WIM?  ihi-  M«»'rai»rt  III  *« 
Ihr  «lk-(t  lh«  niytivrt*  Iitlcf  li*  llw  /"rw.i  i*hul  ti  0.|lU1lll»«i"« 
•if  ill.'  -.11  an  I  Will  rciM.-inN.-rol  aAV  •Ul^alc.  N»»  fflr  >* 
lilt,  f..¥u  Uinrt  r-N.  itMi  I  'li*imvily  |-»i«uvl  in  ihai 
Ultf  iKw  tfcr  <iiltiiw  O  ma  -I  llii-  .iim.iur  U»  a  m"*:  Itk  ' 
•>l  .Ii-n  lcn;»S  -v'i'»nt*'l  iW  -Ittv  "1  Hic  .l  iwiral  il*,,  ffom 
till-  «.:h.r».  3nl  i-wiimM  (wtl'l*'   <*»■<  '.f 

.biiCvt.'      An*>!bct  cinicnient  .rf  whith   I  c->Mt|;4un,  nn.l 
wki-li  I  -Umw         h"*  f<Pivl..|,       l-»  IW   c«<Kt   ihM  1  I 
••iv(u»e-l  !■>  HH«  evi-lttKr  '  itrfi-w  tlio  / mjL  A  if K\ium\i\vt. 
Wvn  iliH.  irii-,  ii  *TJwl'l  <nn*iimti'.  iu.lyiMKiti,  j,  vn-rf 

MfvX"  ic<'><in'l  «f  v-tmplaint  i^liifl  in>-.  Ihm  it  it      tnir.   1^  ! 

tmtt  i|Vy  Krt>«l  Mil  lU  .AlVfn'lic*"  »ir.«l>  f^iMl  llie  f^n  l>i»t  ' 
within  t»"by.  i4  Ihf  n|i(»oltitiM4ft^  of  ili*  Commitivv,  «• 
llic  »ir}  4l.>y  'tn  *liicii  my  e«Kienc<  ^in*  .iikivl  Vtt  I>y  tlir  tV'ii"  ; 
mi':«v.   I  hi>vk>l  in  !•>         *»»lt  :i  iii<^»1  «lil»'»rali-  fni**  ■•)  j 
•Tl'krt"'.  o».Vii|<vin(J  nn  If**  thm  ci^IiUvn  ,.i|Mn»i»-  *rf  ihr  if- 
rf. »  /.V  H<T      iftl  ill  J'trjte  I  l.y         -I.ivt-  of  .»r.i»ini;..  llii* 
r*vt.-itt«  -tH^i  iti  Sr«M  iMJ  \tc.v»Hf  tlw 

riM'l  il»e  iii.'un-l*  "f  my  .h"XtiJ  i  ti     wt'li  -ucU  4ii|«.    It  i' 
UUClkf  f.mi  m.int»»hvr  I        i^-l  hy  t.lr:i*m  l.i  .illcr*1  »hc  I 
r<«»-»iil*v,  ImI  -vkol       I'.  %  \.'tro\  "inlu-  p.-uml  lh*1  I  nl»- 

I  I''  I  |<«i  in  Ihc  ihlrti.iy  r'i'A«-  lioi:-  of  tlw  C'"miititl^"<. 
wUlt  I  ..-cM.U-a  i»  fiu  iiAiinK  il"  "I'll  "^It  « 

.Wiiiaiiha  l-y  I'A.Iii-nwMt.  My  full  ciu^iiic*-  h-weriT. 
Jf-.vlv  K-foif  lla-   C.j^i'to  .  an  I    I..v1  Uf*  %t%vi»\ 


«vil<«.  (an  Iw  liullnril  li.  i  CMlK.iili.TahW  aii|;U!  >" 
uirmr  «  t«.4i|:Nt  mnlir  ihc  «»i»r,  «lim-»  >  >"T 

ivhIlAltiMII    r»n|y  U   itc«r^«it\    |o    himj^   fhf  <xlre«iel» 

jrnuwi  .if  (lie   t'l'/Zitivrvw/  un'ter  the  w»r<T.   Ii  *' 
«».<  .if         i4(,iii/inmm,  Itvtcf.icc.  Hic  Jimnni 
ivH-t  nfr.irtU  her   n   t.uits»1riAl.U  nluxunl  of  irtWaiK*  v 

sn^- 1  fr>«»  lioi  .iimim  m  ilmcr-t         Tlir  aii»  icawk  iHJl^ 
I  .  I  ti.uiw-.  li>  tlir  liimyum'  0/  ilif  arm.Hircil  mit-nf-wiwr  p** 
I  llii-        >>il|»,  Ibr  r,*V|..nv/  liivirc  Imt  a  .imII  fnO'*' 

E.  J  Ii»f» 

I     IWcRiw  ln^-rti>«  tn  iKi«  omitii(uilea1tr«         Sir  W**"- 

.<.«^.1  lit        .tilKlo  m.u  1.1  fii<  virw  tllal  llw  «iUlilf  ' 

iW  Jit|'-.4ili..  .r/nif>j/il.i  l<r  Ihc  con.lHiiiM  wMth  viC^ 

.  I.*- i-viM*  i^'l  1....  iw  id  ..|  tiav.i1  ^t.^^cnl  «n«  o|wl»  to  CtJ« 
I  i|>ic<i.«.  .Ill  I  '..  i<;a-..K  tlvu  fiiithcf  wienlilic  cipfW**' 
I  <li'«l'l  W  ini'l'. 

We  i<virt  lh:il  ilir  fuiKl.iiiKni.il  .nirornK.  u  fx  u 
w  ji.illl y  i .  <  ..ii.v  I  iiisl.  1 1,1 « t^n        oi  ibr  /m/tjoMi  mi  AS^' 
j  iy|.r,  oSuli  i.  K.n  l.,.i<i^lii        40  >,||  hj.  Sir  E.).  K"^" 
■liitti.^111.,  wi»  n.it  eiii)<Ii.iM/,-.l  in  Ibt  anicW  •«  uni«ilj  •»  ** 
I  ijMtd  lia«t  URII.—  Kti.] 
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w  Tlioueht  Pte»cin»  Iiirir  imoni;  ih«  Phriwmenj 
ct  NAiiirc 

\  V""  1 'M" ^  "' 

ut.-  II  llii  !:••>  il  li>-l  iiiii">      Mi  '•  |..|m«iM.i.  v  . I,,-,.  ,.n 

iioi»'T.«i  'Ml"*  Ili.-.^t'-  I'l.-.ni.  ii  -lf4  nu  iW  (Wni. 

II  <4'N  iiuic.  '  111  ll  ■•  >l -Iril  I  i^.  ci'r  nil  i.-i  ili.™  »tii.  Il 
int.'  m »  1"  '  'I""  ""H'-I'X'''''- 

„.  iilt».i-  (i^  |.uiiiri)ili  Til.'  ...■I.1..11  -vni.  l..  V  lh»£ 
V  i<    III  a»-"lin'-  lii-'tKctfc'ti  Ulwr'ii  mttl.»i  an't  ni-li'eiiUl 

inr.,  iti.i>.|..lill         'I"-".  l»llirH«.^U~fcl0br  ii|..l.  .11  ill- f 

iM   Hi'ti  .Tt'v  I'-r  t'T  f««-t»«i  iSjf  mn<  I*'  ..*»- 

"  I  »  I  H-'iii- ftnii'jiyin  ■  *  iii"ii'm  wi*»C^«. 

I'lili  ••!  <tf  lli.V.'*'!  n-*  ■I  llrt'»»*i|  "t  llt.»-|iinll<'  CiHInlrtUtAIll 

(hi    il  •'!  "  '  l  "   J  "'  I" 

h  ri<l<rim"l-   I -I'"'"        ■li»ni«-'  in  l>lll-J>rtl'1»"li 

 ti  (utM  "n  -(IHI  ?     .\  HMlifilU      t  i't  ill(>  i'»  .ll'-»'. 

llclM  J'  ""I*    t.*-li.«ivil.l,    B.  .m  iiil«iilr  |.iit|tl* 
1  li-.tiA-  llu>  "••111  r-AStlu  t  1  k|iUlUlt>tltlMli  Ih  ^*t«t»lt|>-H 

nvliuh  J*  ••111'  I't+^hcM  tlitfti-.*  iIm!  Wii*'.<if  liiv* 

*  #..l.b.l.il  Lnli^  au^-l  •i.lik  -11  il  .111-  lifmi.u 


■i-int    IftliK't  !• ''Ill'       >»'  "l«nrM  iiii«n-'»  — ■Ifc^lU lilv« 

,       ,   II.  r      iiln»t.  Il  jnl  .4liHil4|Ji)-ii  il  .|•l^l.^^^^  l. 

'mi.,i>.  M  h^I.  »  ■ 

[  CampounJ    Vl«iOfi  Anil  Morptolocy  of  lJi<  %J9 
in  tcHCIi 

,  hVI'-Vlt  llii  kxi'k.  Ml)'"' '■-»•■'•'■'''"•">•  »"I'-  M'I. 
.  .  1. 11  nil  ii.tii  ii'fiH'  i-tii  •■fiirnir  mi  I  .i|*-i  to  lit*-  /'i<wi- 
tt>  .•(  ilif  •  inn*  Ml  .^'iirii  ..mill-  ...l.itil.  I  « ill  null' Jl<"*- 
lli.l.- II  ll.i"".,'"  I"-.""'  «l»l..  I  ."ii.";  ••  ■i"l' 
u  i.iMi.-i  l'>  »'»  I'l;'"'  I'-'''  -'f  "''  "  '*' 
i:  ,.,  iKine  inrlriw  n^dii^  ^io  l  l"i  «fii.ii  »  I'"-'!  •*iih 
l»  ii'lU  r.t.aili.1..  il  ■  I  «.  uM  i-li  *l<i  I  l»l."nlf  «ij- 
',„,      Jh  ili>  «i-._«.'#  Hi.  ..«»|"«».|_.».  i""'''p"*^i|* 


I  iNinot  Willi  VI  utulii'iikv  n  tflllulliy  I'nitf'Vct'jr  villi  Mt. 
I  iiwnr  in  Ik  .j-t-%T'-in  I'l  tli»  i»tin«  i.l  inH%l-,  l«it  1  ciom* 
nlfiiiit  li'iui  MiUihu  J  It  n  ifiM.iiL^  .«  iW  ti-iii*  yfm  i-hUlIi 
i>.  1.. 

I  4ii>  iltn.l  Ml.  I  mill-  lj»  inl.mi.lufl'""!  iii)  hiIki-hi  oIh" 
III  i.l  iM  "11  111)  .m  I  in  .  m''-»  l'"  f '•""'"'"I""'*' 

rji- |txi;iii;iUt  .111  Ilue  i.  --.-rt<'l  l>«'-K  Ml  .iiii.j*«  iiirt 
nirmi  (mi  jin>  iIiikj  ..I  |  tiif  ..I'lii*.  *«•  in  llif  tlK'<y  ttn  ilw 
i.«inill.i- .Tl.  n-.l  llHf  •riH  imi.'..-li.l 

Ml   |>.wiii  -  .liilrutrtil  llml  jill.|»**  irv  .Icwi  I  "I  mtiwl  I'li:- 
nutil  i.  »•!  'l»Kili  1.  .-wiK'.  f.*  K.ilii*.  ).  iifilfl  mil.  ml  rtj 
..|H  ..111  ."II  ffflli^Vil.  llii*  jU  aH"u..  I  ll'lill"  ulhi-s 
Uuli^  |nl..*."  J  Ifttl.  tlllllil  |«ll|^.      MlltOilCJ.  lllr  l"'l'  M 
I  «|Jia|.^.-(-  l&l.il  l'..1illi  «lli.ll  •««•  I"  11-  llrl.*!"^ l^uulU 

in  .iHtU  .i^iiliiir,..  I  ....  *.  Ilcii.fn        iiniiiir.I  ■       ■>  ti«r 

I.1III.I  iiiHiilv.  l«l"  I  I  1m  i»  III  n  .  .«c|lluii  111  llic  r  l.  I 
liii.l  i|..«u  ii*iHil>.  il.  11  -till  iwiH-.tuI  ii^ll' n'f  IX^"'"*. 
Mil  I  Aiml.l  It  ufi-l  i<  mjf  <4  u""  «>Jn>  f'"''!  |-''"'  '"T 
■'•..icii'li- 

Ml.  I,.i«iv'.  nU.r  I  .liii«»  iil  ili.l  tlir  ^VM  ni-r.v  '.l  iili 

ill.  n.11  in  l  m  IV  iini  iili  i..  i.  I  ul  l.  t  ■miaiv  i.i  iii>  ■  ."n 
I  iil»cti.iil-iii  .     I  \ynv^  -"liiiiiiii.'l  lit)-  |'f.-].uili.iir*  I'.  — TTI-WJ 

;  vniinim  B.iiirili.l..  will.  ii:i"'  ""1         1"  «■)  wi^'l'i' 

I  ,|,.-iil.  n.    1  -hill  t<  i'l  »rl  I  ih-fi'  "• 

,  will,  nut  kvl  liit.n-.*.  I  i«  il'i*  Wl«'' 

Till  .iil«:f  .liirim*!.  li"  M'\  n..*l.<  llUj.lt  Mr.  I  .il"!"  ..i«llt^ 

I        I  mil        Ml.n  1.   iciin         «•  ilit.v  "in  I  '  !.'">  •«■ 

I  latm.  I  .ii'l  illwiml  -HIT  l.itlh.  iiiiifii;  |'«i">  lii  ll'i:li»J'.'''''J 
V  ir""  !        iVr.».  I..*,  t.'  Vmika  llli-  -liwl'      olin'i  » 

kj.,.  HI",  m  l.i"l.  I^VfM  V  I.  Hli.KXIN 

;     \M  .ml.  il  lH-|iitni.  ni,  Mntum.  t  "»<"«J.  K«L«ujljf  li 


I  -ii\.'l  Ort       '    *  ni-iiM  tl.*  iiiitliiil  l.'iir  i.-i'lti. 

"l|.l»li\.  Oll'i"!! '•'<•  nft  liinlX*-,  ii..)i-'  l 

,,•1.111.  i.villi.Hi  N» -n  l.  "  IIhi  rij.  1  ill  i  ll  •(i.M.i 


till 

.1 


I  lk«i 

Hill  llir«i.ii«l  11 1,  i.  lii'i  M  it  imly  vutA  I'tl  I 
II..V.I   ■|''*il  ill  nn.l  Mn  s,!:i»lu»-  .|.|iiiit..-l 


1  111 
iIh'ii 

'       L-.«  i-  »n>  .'H*!"!-.  iniu.iiily.  I'l  '11"*  iin'i»ii»  I 

■  •  ..!!  1  !■  till ''i-ii >•>>  '■» 'I isi'i '*'i'ii»'i" 

.'('III  ill  -111"!         Wl'"   I  •   I-  '•- 

'     I  J,     ,,,i  I  II.  i)— itf.     I  -litij,  in  Bn  l"|-r> 

^  *  ihi  I  I  ••'  llH'rt-'.  ilii-i*  ."i.i'iiili", -m'l  I  il-tiy  iKa 
''I'".li'i--  •■'  ••'-111'--  •« 

„!„'  '.  t  111  I  I"-' 
IM  «•!-  I'--  ' 


i;i-«V.|    1^4— ^1    ll&iil'ir.  lii  ihl    1*A>  I'' 


1,11.  III.     1  >■ 


.f..ii'»>,  n.l  i4  ll»..«i -.1  .*-.l'i.'ti  tl 

II-  lli.l  111.  »*.1J  I.,  t.  .>  Tl'*  *.'ll  «•  1'^ 
IllT.    •.il.-'l  U  HilL     I  1.111'  -I*"' 


. ">  •'"•   ' '  •'"  "■"  •'• 

1        ■        ..'.r.      'I  •"'  iii'^lii  1 1."  J' 

■^"I"  .  .  '.if  t  ii-"' '"»'  ••'I''-''  I'l'i-''-  I-  •  -'""''"y 
'   I  tl  ■•,     'I-'  I'ly  ""•  i""«i  '»ii"'"' 

""'      !     i' ,.  „i  I,  ■-■  li.J  .n  I'll- l>w«.    111       lUil  I  c 

'ill  II  -'  -I        '•  "  


OvilliiilliHi  uiil  Er<>i(hl 
Is  <.«a...ll.Kl  niili  li.rl  ki>lcii:li.  xil.t  '«  ^  V";."'  I' 
J4i\iiiiv  il.ire -J  .kH,  I  (.nl.iir  1.1         Ikil  ilir  nt 
I  mil  Im  »if  iiili'i"'!  .  .    I      ....  in 

Iriiln  ••l.,iii.'...ni  I'l  lli<  ln-'l"«-    llut  !«•■  >«'  l<i">t" 

I  ,1.1,  i..i..r..|..'n.    if  I  t,.  .ll..i.-inv.il)r-l'>  l.t5t|'A»i 

ll«lii<  1  •  -I""*  lln'.  •"•I'l  Hli-mllnn..-  .*  I  >li'  •< 
.*>ii.i..  ni..!il..li.  1.1  .-'-ill'*-  ■iji-"  '  ""',*'i'? 
b»i   ,i.n.ii  >.l  11:.    I  '1  ••  "" 

»«iiiiu.iii.ii.n.'iiii-i*i'ii- I'll  "  "'J;'-" 

illl..  Uii:>i  i«  th.ll".li     ;  uilmr 

llJi.l.,  li'O.I..  .  I  11".  "I"  •-"')  I ';- ■  "I '«,''ii» 
lf«.o,.  .1  l.^liimn  .uul  1,11(11. il.  1111.1. 1  ilii,.<i«lilliiMlimi  I'^rx 
...V..11I.1  ''(  iWr  oii'i  •■ 

|.  liLiliiii  -4  ilii  I'll'll  ill''"'  '*-  """"ni.  ■••«»  •»  I* 
.-t|-1iii»  I  "*|  llu  --  ii^i'iii*  III"  'Iw  inil'  *."'!  »)«il"t*' '"  w 
11' Kiil'li"  s  ii'i«i  •  'LVliir  -.iillui>  '4  111'  •'l'|.>t««i..llii;  '111^, 
mt  kA.  lot  u.n  "I  ..i.'ii  iiiLVi  -nutfjli'  1   ' 


.Vi  uli'W.i  ' 


.  1  ...11  ilN  »■ 
III.     .    I-'"  "'■ 


I   IN"  ml  )«' 

wiiiliiiit  ir.  Ml'iii'.. 


Ill  I"  111. 

.  ,»  .,i«  »i  <"•'-  lllic-"-lil' 

111.  ,]t.  .1.  III.  "Ii..»«i  "I  ii'itiiil  i'l*:'!'!*!.  II' 
«l..  ii.iiii.l  II.1I  «.  ♦ill  i'mII  h"l  11. 

lllli  fllMul  Hli^lfc.       IIm  l»*«lll-. 

«llV  II  i  IL-Ill|<l| 

.11.,  I  '  ■,  ,.  ., 

,.(   '  I-  t.     •..liMiCWlOi  l.fi'l  I 'II  I'l.i 

„,.,i  ,  it  1  in  !■    I  ll  II  ill'*.  lU.il  ilii  ui. 

,l..ti>i  "i.llSl'l 


;   I  iiijiiiii  nl  III  'III'  nityh. 

'  '"..I  I'K-  '  I-  "  •••'iM'i;*" 

i-,';;;;;i'.ir.tiii".  I..'"  «•  ■ 

•"  1  .  I:  -iii.">i  ""iisi'i 

,,.,1.1.1  .  ,,,i,.i|  Lin.  IB  |-.  ii|/rt.il  till  V).i  I 

'  """I'llilll  •'<•■*  I'Ml'i  f'l  I  I'  1>''"|1111»"'  '  1'  •  1" 
1  11)    'II  '  '    ,'  I    |..ji.  ill.    iIkk.  •     II  'HI  lln    11   I 

"      "1  1..  ■•■'1'   •"   • 

•I"        1  1  i.iii...j'i' 

>•■" ""  ,,,.;..i''ii   «'-> 

•"•  i'l'  ii..t  .'..   <  '■'"'"'"  ' 
'  ;■(  .1.  viiii'ii- "'•  '•" 


lia.  ihi-ii  111      n..i  .«>)  I  .  i'".i  l'».  iilil" 

i|,|   I  ,li.    iiii.l   Ill  111.  ilillu.lni    '*  I."  i>") 

I  liiii  I  ^i.lL.  i.i  ,111  jfciiiiili  ).*  till"  ."nilt^'in 
,  .11111  I.  I.  ,1..  i.iii!ri|  wrtl  .'tl!..!  KWii-linti-  in 

^  1  1.%  1.  1..1.1  .«*)  -iiiki 'l4i"it  l«n.lil. 

  .  i,.«i1ii  .III -.  It  ill'  In  111.  n»-«i.  11-)  Ui«>ini; 

litM.  Ill  .U"  »"*••       J|"i'u.  iJ  II"  '"-1  1" 

I.^IMil  n.f  .  I  Mil  il>.n     I  l.'iill'i  "'".Il 

Ilia -III"!  II  nii  .11."'.!  *  null  

m.i  I*  .»i'i''l'  'il  C'l*^  ■ 
|i.i  n"    in  "I  


'.ii.Um4  I'.  l..ilii»r 

  I  t    t  I'lK- 

lll-i 


I  l.iil  . 

Kli 
II 


.iiit>  «ii  m 
-.1  H'  ilii^n  It  H. 
,  |iiit^v*m.r.  -'1  pi.*. 
i|"i»inu;  i.*ll|i*  *» 


ml 
II  ' 
.  -Il 


1  lln  ■•• 


I  „,ii)..i-ti:"*" 


11  111 

14    •IV  II  'I  I  mil 
I  ii'iiiitl'i  U'    I. 'I  Mm  III*  ••■''I' 
,1,  i|  iik  .11111*1111.1   II  '1.1 
HIT  I  iiiii'iili.  I.  I 

'111.  lit  lln-  \  rl'v 

...  -"ii:"'»'lil'"'"''"  B"*'"'- 

Ill  sum-.  'lii'iMi'ii*.  I.iiiivi 
il^ii-.  v«iiini  llill.  W  .  I  .'".Mir 


ill. 

Il  1-  ' 

■  Ij:*.!  n 

.4%  il-i  1    J  ll.  '  "I        1    ■•■  I       i'  "* 

iti.uni  1 1 

||,.,|...l.  I.  lull.)  « 

I  «     I    11    I"    Ml  I  "1  I  I        ■  -        :    .  - 

lutl  -  ..I'lli  l'  111       i  1  ""•l..i"«l  .1  l'«  |«|ll»<ink 

„r.,'|   l,.,i-.,'lli     1  111   III'  II"  -ll-ltlU        IK"  ..'  I« 

„  ,.  wlLihli'l  .11  I.I  I.'".  ;*fii.iiil<»'  11-  Il 

iiiii  .111.  iii|i« i>  I"  ii  i'.l'  II'"  •"'■III:  III'.  «i)  iMiixiii  """.•I 

„n,nn.ii.  ."1)         1  I'll'"'  I"'!''!..  I'l  ll'>'l"U»k*« 

111.1,1       '..  •.•',  '•  '11  .>|l.>twlt»  111  ilMs  t*«  rtl  Kf» 


I    W.  Cl.tfcK 

..l-U.*  il  I'll). 


L/1 


.  :  I 


I  I 


ASA 


ccnifc. 


Th^  For  M  M  X.eavt* 


«m«    n  '111  rHIi  -y^f^xM  ..|  „t.   An>l  tlH-  I   . "  ^'      W't"  M  l-i  » 

n..j  t..  I.AW  »rii'u.l  llii.      .ti|.ti  II.  ''^  •"•*J»>*  l'«n»fc.-l.      Si|*r,c  |i«ntly,  .M,  Ui^Xm 


Tliriil   nrr  "C^ierj"  ^ir  1        L'il»t-"V»  tcitiirr 

INaTI  kl,  |-'(4«lllti  \y  Jt.S>  w".  -r.  tn  U  invflc  nc  litTlr 
rriiift'lii.  That  "'lltc -i/c iW  In*  .  .  i- rcctiliMl  noinh 
with  iiKuncs  Iti  Iko  tlii. ".f  iIk  >:i.«"  -^xIii*  <■••in.-iilt.il 
teircL*Lnt.  A>xli.i^cli*^  iiiiNi  \\^\\:  n  |.-it;  Vm  lo  cpiry  ii. 
In.  noy  1^-  «<tb  I.I  v"iii|Miii<j;  tlic  ot>  ft  111  -1i  .1  Iv-  Ur 
<Anll  k  iJlilut^:  uallc  :  lut  h<>  .itM-  t  "  llk.tJA-  fKcliK  imiiiM 
nprci-^r^  lUiiili  lliDiktUc  •*  llir  fttm.'  Iki*  ial/kw 
wliuli  t  tm-k  ti*  rr<|ilitv  r./ix^t't  n.  Ni  )iJ  ii  Ctii-*  tin-  .ir»n  •*( 
I  l^rnti  k-:i(  1^  al*>*«l  J  -  jiUiv  Imhi I'l;  lW-lt<iiii  rvdulli*  iIil* 
o«M-  «1iiii-i«-f  ilir  .j.-i:.  .*tt.c  ijtit  vi  itn^iHl.  irfi  i.t>M(<in< 
;;i<i<ill).  A>  III  lliu  fiJi.  .nint:  itiiiiitti-*  I  /V*A..i<  j  V>r  K.iV4  .'af.i 
irit;fir>r'v  l.i  V1I  ^.4  „  -,.  i.t  ;J«i.|,.>^  .liiiiii  t,.|  (if  Ike 
<hoiil  U-iOi  i  wli  ;  .«  ll^:  t'l^vr  tt.uiLlL:.*  i>f  th^  \imr  trcv* 
millT  k-uc-i  "I'lc  i«K  I.*.  Irt  in.li.-.  l.-iii:.  tlic^tiniiiLlvr  nt  itut 
4u>ul  l^st^  lU.  *  (i*.li.  NiiiiiliiU  iii.iuin,;  »r\  l.'itf*  «il  iNe 
%-)ini- vli  ■]•;  mie  fi  X  ;  intlir-  .Mitl  *  j  iiiiK-*  ■i-|KCini']y. 
Am  Ati.Hf  I  .^1/.  ifA.i  ••'•K-rMiimU'-l  {•  ivrxm  a  ^Jirttil  4  X  ij 
IikIii  -.  1m<  c  «tli  rlic  >u  in  nt-it- .(  X  i  inffc  lit  ihi%  lUvr, 
ttiffliit  I'l&oU  nitb  Urn  pnllyi  il.irr opltlf  Icit.-.,  n,  jvi-,  m  i« 
ililliiul- k.i  nll.ll  «>^4i!i4<lt-n  iWa  h  m.-u,^ci«  >t<v  In-I  ioim. 
lli'lciiUtJiiN4j«-.«f)  itf  MiArtM.-il  .-in-i  on  l>e  f-HiiMl 

•ini.*n|<M  iW  l»U-<l  ntH«    B  llii  rtiiiil>tll;;  vCr-i*  .'f  iiT.  An>l  titi 
<tllilv  •tIH«       llic  |1<  "  ' 

fulin      Ibr  liiniT 

iiiilcr  ittw." 

TIttf  t»  .r>l;;vt  ;>r«- vj'mi.MiiJLiUB  ilii   (•'if.  I'm  :Ikv  .itc        •n  i 

ill  lilt  i-liii  jHtl  IinK'.     II..W  u  ill  Till  lirt^i      jr  r«|  iiin  tlu-vi««.>  I 
•.r  l^ir  .i-Vi-ilt)  /    ll,  li.mvvir.  lilt.  .Vv./.  ..|  itj.-  Im*  Uf  ^vi-  ; 
HftiiKil.  :i  n»«f  t^iiUMi-  cww'ii*       M*nt.  l4i  h. -t  mja  U*  .i>*. 
oifr<-*|  ill       «-«ii|<:iMiw  ••■  d*-fiVv-mnM..         .W  rtiU-*  ifce 
^.r.j-.?i».,  »W*»>  ..  ii-.*.  Ljiinu  •■)r-,.^#^tll,nw..«J.i,(nii  1 
•4>k  r  -.tK-<  111*  iijdix  I  1^  ><"Miii.nr  •>tj|*.  I  ;.hyi:.HK'<.    1l<'mli.iin  | 

Il-Xcf       .rf  A>.i/i/.*hi  -  ■•r-Iii  111  -uKier  ;iiiiiHr>  ^tf|ic 
(^IwMtfx.  m  .vltili..  altt^m,"  l.ni  mik-.  t>i  iiim!»«i  1 

•  >!  iAn>i»k«,  S|*  ik  n-  i-tvi^u.n  I.  it^^  Ik-  :  *M  J.m,v  | 
IfAVV.  Ilim  a  Ull'lviicjr  t'»  lltrit«  |^*.n|  t||ii«  c-cs]^.  • 

tf^.i^ro-ii  l».n,-  rti.-  ivry  :;>-«  I'llv  .m  m:h  arfl  :;}.t«y." 
Tfci*  n-nii-iiiv  1ppr.11-  lu  iiiiji'y  -ii.li  It'.i.i.-  arr  ul^-y 
ill   .itilWiiolt'n  ..f  :  fi  ■V'luv-iifii   nlii.  I-   i>.-ti.itlllv  rr- 

■i|mfr^   iiiilir.ilf<n.     .V^-icij   "Tv^ti'tii  ii  Uiu-i  •4U'fi 'h:ii<; 
-jHCiiJ  |>r>ii«iw4t  .  .  ,  !.T  ili.cn-  nil  -tW>.^.     of  tlii«  tH/- 
lt<itl)  i*  I  Uiiiili.ir  ai.;*»r-.»;  ai*:  II         i,.tir<.|  .n-  ili»i 
III  ulil  I'Uiitt  .il.m  -lit-  i.iBf  "I  Ui.W-ai;  'jiifcliTif  K  t^^  ' 
lct»i-*  U'll !  Ii»  lii-r  IIku  •[.'nr.  in'  t ^.v.iiiif  "i.iniH->^.~    'I'lti*  ' 
ir.livi-tKi'  lirt'  ICfckr  'I..!*-  fr...i  ilti-   1^  ill.:  «|,rM  ihr  \u4\v  1 
l^  w-.  iinl 'if  fcxil  •<(  l'l«^MIi^  n-M>M.tl<  t:  lit*  t»i  m*  i-ttilt  t'l  ' 
jthaU.r   |>ficUi  lc-i»— ,   ml  •..  k-|>;iiii;t-  t  111  in   .Hi- irtmplr. 
tWrri  y  tMi|-Kin^^liv  11..' .till  I  l-'iv  «.t,  in  -^v*?  n;*v  |vW>-i*  1 

1.^  J»^l.'r  i»t-iF.i<  .c  .kiljcinv  M  t— Mill-:  whvli 
r«i-iiic<  i«  tili.  il»<«.  f  M  ii  •«:-ir-  Ii  .-tiiil  iiMij  |.i  :Ik-  li-JIv  .1 
wy  »«>K|-'«'i"  ■!  |<'w*-"f  i.*ii-xiiMik«  •  Ijjtt  II  |4  SI  nil 
ti-tijj  b«  It  ■ll-i'.  I  I  'hi*,  t  1*1' 
tM<fiiii  i-r*  Ui^K      !  III.  I  vi!v  m  *tnitiii-l 

T1t»it;li  my  il  I  •«  :..iiiS  jt  It -llv  h.-li^*.  vl  nn>'  V"*nr 
WlilMrii  il.inu'-l  Ii  -  !.il.i-n  til  M  ir.mi,  mi-l  ilicj  liiivl.i«i!i 

it  .ill  I-.  l»rtt  v    Mil  iW  .<::«  !  linn-)  "i>  1>r.4i 'III  ll'. -.^It'l.ti^ 
4   v-tititY   witlt  wb^n.iKl   I  liu;.-.     .'  V»'«i.i!ly  llr.n 
hr>tiilt  lAiili  |iully  K,1V,-,  t||>«ii(;'i '111  t,..a.  mi-  if.t  ^Imiiicl 
wtKii-  II  i^ni«-. 

"lU^liy  k.iv<*  Hxi.    |iiii>-i;.Jl)   furl  in  I*m'  *Wr 
cmiuiii-.   uKtr  lltl>  )'t\:iIi.i:i-T   |  j.  j  1i|  iIh'  i*tiiirt<c 
•tli.-iJi.  .1  •in-lt>i  -Llf,   .-,  lli-l  ll  rr.  '  my  Ih.-  i-l.iir  I.'-* 

t.i  lUv       -i  *jL.T  i.y  •-i  i|>.r,)i>.ii.'     >iir.r)  I^c  •-•i.il . a|J.ioi- 
.I|i|  it  l^,  iW-  ltui.1;  ^  .li.lv  VkUnh  (.f  'Vin-..  ^,^  1  I  t\*  .-Ull  fh 

i«  .1  K-i-t  I         ihi'.  >ir  tMiiii\  :.'|  tii.  fi  rnv^'iti"  tmill  ti^tf 

«f  ilti-  S|h-»l.n-'  .f  .in->:»,  i-liirt..  Ill*         (I- .1  -Ik' 

««1im.ii;<<l  "vnt  ii|i'  L.-M-...f  -it;,  ;^..nl^  |  -.- vll'*  .1  «u«cf 
nUn*  ».l  •iiffkv-i':"  .-vnt  >i.h  ihj  •••■i.l*  l.-.v*--  m  hiM  I*.* 

ttn.iMv  I1.  >ut*j*>ti1  rtiii  ihrii  vi.l^li",  liiiMU  I.-..  ii<-i*| 

»ny   t»  r^iliti  ui  fi.cnv..-   I  .|,...,||  u. 

tl  lU'    I1.I.  t.^i^.1    III  •  tM-.!    Nla-.-u  l.l    »  i  -c  *LlI   H»'A«:;it.lll<V)l<  : 

*k  .1  ^iivi  i-iitii)  II  .11  t.  -Hh'  L.tmcvth,-'  1  i  «)>>lLt<-  it .11 
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and  Kansas,  where  btliools  have  become  fewer.  Though 
Ihe  contrar)'  might  have  been  expected  in  an  increasing 
country,  a  great  complaint  of  the  Report  is  the  multitude 
of  small  schools  which  require  consolidating  for  the  sake 
of  employing  better  teachers  and  apparatus.  The  sugges- 
tion is  made  that  each  State  shoiikl  fi\  a  ininumnii  of 
salary  to  be  ]>aid  to  any  teacher  ;  this  not  only  must  be 
good  for  the  d>Udb«n,  out  would  of  itself  urge  forward 
die  ooosolidatjon,  wmte  distance  allowed  it,  of  soiail 
schools  of  less  than  ten  or  twelve  scholan. 

In  Rliivde  Island,  and  in  city  schools  j,'cner.ilt\'.  tlie 
competition  of  factunes  is  lamented.  The  deikiciit  aver- 
age attendance  is  imputed  to  the  demand  for  cheap 
labour  i  and  obligatory  laws  are  quoted,  among  other 
things,  as  an  antidote.  It  should  not  be  forgotten  that 
the  inexorable  enforcement  of  those  laws  what  is  in 
reality  the  greatest  kindne-,s  to  poor  families  ;  for  if  the 
cheap  labour  of  voting'  iituaut,'ht  children  once  enters  the 
market  in  the  sniallest  quantities,  it  becomes  impossible  to 
gain  a  fair  price  for  the  work  of  those  older  and  better 
taught.  But*  protected  from  all  such  unfair  competition, 
the  child's  education  becomes  a  common  necessity.  No 
doubt  the  ditTiculty  is  miirh  felt  in  Alabama,  North  Caro- 
lina, Louisiana,  and  Mississippi,  the  only  States  whose 
reports  are  generally  unsatismctory  :  States  where  negro 
labour  keeps  down  the  wages  of  white  children. 

There  has  been  an  increase,  again,  in  die  number  of 
teachers:  uith  regard  to  which  it  is  interesting  to  note 
that  in  three  biates  the  number  of  men  lias  fallen  olT, 
while  in  them,  and  even  in  frontier  States,  that  nf  women  | 
has  increased ;  and  an  increase  also  in  the  item  of 
teachers'  salaries;  even  in  Illinois  with  fewer  of  them, 
in  Indiana,  where  the  population  has  decreased,  and  in 
Michigan,  where  in  jj.ist  years  the  amount  had  fallen  off. 

The  variation  in  different  States  of  the  expenditure  on 
education,  however,  is  still  exemplified  in  the  fact  that 
Massachusetts  pays  fifteen  times  the  amount  per  head 
that  Alabanu  pays  1 

The  educationists  of  Kentucky,  where  whites  and 
blacks  are  treated  alike  with  regard  to  schooling,  appeal 
to  the  i'eabody  Tnistecb  fur  aclvice  to  the  Legislature. 
This  latter  bod\  ,  who  are  gaining  an  influence  like  that 
of  our  Charit\  Commission,  have  concentrated  their 
mone>  upon  training  teachers,  with  Successful  effect  over 
school  work  in  the  south.  Another  benefactor  has  be- 
queathed over  700,000  dollars  to  the  whites  of  New 
Orleans  for  educational  pur[)o>es.  ' 
i  The  improvement  in  the  organisation  of  systems,  the 
greater  efficiency  of  work,  and  the  deeper  interest  felt  by 
the  people,  is  indicated  bv  the  public  schools  in  some 
States  superseding  the  pnvate  ones  ;  and  Gen.  Eaton 
attril>ate.>  to  the  intVience  of  the  superintendents  (o(Ti<  ers 
wiioiu  we  have  before  quoted  as  combining  the  know- 
letlyc  of  our  inspector  with  the  zeal  of  our  chairman  of 
School  Board)  the  two  most  promisiiig  general  move- 
ments now  going  on,  vis.  the  mcrease  of  local  taxes  for 
education  in  the  Southern  Stat»*s.  and  the  effort  toabolidi 
sniall  independent,  irrcsfxmsibit  districts  in  the  older 
Northern  States. 

Still,  nothing  can  be  more  depressing  than  that,  in  a 
community  naturally  the  leading  people  of  the  world,  a 
sober  report  of  a  patriotic  commissioner  should  still  find 
it  necessary  to  say  more  than  once  in  his  Report,  that  a 
work  so  all  imp.jrt.ini  t<i  tlie  future  of  that  (  nnimuruty  as 
education  >houlti  Ik;  marred  by  school  commissioners 
persisting  to  license  the  cheapest  teachers  they  can  pro- 
cure, and  using  the  license  as  a  means  of  favouring 
relations,  political  supporters,  and  such  like ;  thus  ren- 
dering useless  the  ctfort>  of  t  >,iiiiiiii:iL:  bodies,  who  have 
pointed  out  the  re.ill)  eomj  eteiu  pcrbuus  fur  this  most 
responsible  office. 

W  e  have  no  need  to  enlarge  again  here  upon  the 
I  nited  States  difikulty,  the  education  of  the  negro.  The 
fuming  question  of  course  is,  Who  is  to  pay  for  it  ?  The 


Report  speaks  confidently  of  securing  natioui  ...  j 
need  of  which  has  been  so  strongly  urged  bdqt 
gentleman  gave  1,000,000  dollars  towards  tW«iik;. 
religious  denominations  have  so  Car  been  the  im  i; 
porters  of  black  education. 

We,  in  England,  can  better  enter  into  the  liln.- 
ihose  who  are  tr)  ing  to  raise  the  street  Ar4b4  v  j j 
rally  higher  level.    Few  things  ought  so  madbtutisr. 
anxious  reformers  how  little  their  imptoveaaeii 
upon  the  form  of  government,  as  to  see  how  da  tr.? 
of  the  poorest  for  existenre  i<  as  sliarp  and  demr 
in  the  large  towns  of  the  United  States  a*  it  i»io  L:.. 
One  of  the  leaders  of  the  Kinderj^.irtcn  systa  i 
down  that  "  the  best  energies  of  the  Cutbful  tuctr 
often  required  when  the  work  of  the  sdioolrom  n  r 
There  is  much  visitation  to  be  done  to  k»k  ip  ix 
children,  and,  where  sickness  nnades.  the  teacbr  ■  -t* 
called  upon  tu  sup|)l\  medir.il  aid  an  i  >'frif -  n 
help  ;  and,  where  death  ensues,  there  is  sooseuwir*;. 
but  the  Kindergarten  helpers  to  see  th«  liidf  • 
decently  buried \**  and,  in  fact,  not  onh  to  1^ 
duties  and  respintsibilities  off  the  hands  of  pum' 
to  provide  an  antidntc  ti>  their  mischievous  tujaf^ 
teaching.    Their  success  in  many  cases  muit  f-^- 
supporters  on  to  the  venerable  yet  now  r^iiioi  r 
sition,  which  will  be  most  offensive  to  Mr.  Ift^c 
Spencer,  that  education  from  infancy  shodd  letkr* 
of  the  State  ;  and,  strange  as  such  a  sug^esr.c 
seem  among  English  homes,  it  is  very  much  to  -i" 
with  modern  division  of  laliokit  uhu.h  'bt'-'- 
less  able  to  educate,  in  the  full  meaning  of  the*- 
family,  and  the  professional  Kindergartens $0  mi- ^ 
so.    And  the  same  principle  is  to  be  tr-iced  mns"  * 
mendation  that  homes,  as  well  as  training-idisA''' 
be  found  for  nurses. 

Hoth  in  primary  and  secondary  scboois  tritne-*  ^ 
to  the  improved  teaching.    The  importance  f'> '"^ 
of  the  example  of  good  teaching  to  be  (bood  sior : 
mat  schools^  as  wdl  as  the  precept  on  the  snbjBci,<i'' 
insisted  upon;  a  difficulty  often  met  ^nth  btmi;  'b* 
of  correcting  bad  teaching  in  tlie  lower  Kliv>oh  • 
on  the  nther  hand,  the  multiplication  of  ttKt»^'  ' 
trained  m  public  normal  scboois  is,  as  we  have  iv  l  ' 
as  the  surest,  :ind,  in  the  long  run,  the  roo>t«'vi' 
means  of  raising  the  standant  of  educatioB  thraof'i' 
countr>'. 

hxaniindti.ins  like  t»ur  (Oxford  and  Cjiii^inJ^?  • 
held  by  the  regents  of  New  York,  are  leadinj^  !" 
uniformity  in  the  teaching  of  the  second-^Jiif  ' 

Perhaps  the  most  striking  thing  in  the  ' 
important  part  which  women  are  now  tsktof  « 
well  as  in  leachin-,  in  the  United  States.  Tbf 
and  attractiveness  of  cutnincrcial  life  to  tSc  yi^'K'" 
of  America,  with  the  energy  and  self-reliance  of  it* '  <^ " 
arc  leading  to  the  result  that  the  latter  ^re  b(c«' 
learned  class  there.   We  have  already  rcwxrkeJ  ^-f 
lnr^,'c  and  increasing  proportion  of  fem.ik  IMtl*"'^ 
the  elciiieiilary  schools.    Uut.  moreover,  white  tvsif- 
iiiimbcr  of  women  begin  a  high  >vli  n'l  courie, tb.T* 
as  many  women  as  men  complete  the  fourth  yeir  Al-^ 
the  increase  is  not  large  this  year,  there  are  o'^'^- 
women  in  institutions  of  superior  insiructwn   A'  • 
U  niversity,  where  practical  mechanics  is  tiught. '  ■ 
ber  of  younK  ladies  have  been  ainon;  :;ic  special 
and  "have  done  the  s.-iine  work  as  the  ><^un?  ■ 
though  progressing  much  slower,  have  hew 
succ^sfuL"  Educated  women  are  now 
of  many  philanthropic  movementsi  ^ 

The  education  of  the  Iilmd  and  rh?  fechl«'*'7j' 
urged  as  a  matter  ol  public  c<.uniisii . .  ;hfir  c<at" 
cared  for  amounting  to  much  more.  1  n-j  -  u-nc  ' 
tioos  have  many  times  been  urged  m  favour  ^.i  | 
schools.    But  they  are  all  attempts  (0  counirrj>>^  - 
nature  that  aU  these  diseased  specinMOS  shall « 
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ibly  extirpated,  an<l  it  is  hard  to  see  a  satisfactory  result 
if  these  efforts  in  the  lung  run.  A  singular  mischief  has 
«cently  been  commented  upon  by  Prof.  Graham  Bell 
see  Naturf.,  No.  795  ,  arising  from  the  system  of  teach- 
ng  deal-mutes  a  language  and  literature,  intelligible 
imong  themselves,  but  not  familiar  to  the  general  public. 
rienc«  they  prefer  their  own  society,  and  are  trying  to 
brm  deaf>motc  settlements  which  must  result  in  herrait- 
iry  trnnsmission  to  the  whole  community  of  terrible 
Icgeiieracy.     !t  will  be  a  curious  t-xpcriineiu  if  allowed 

0  take  iti  C(>vir-,c. 
A  most  healthy  sign  of  the  times  is  that  the  increase  of 

undents  at  the  schools  of  science  is  far  larger  than  the 
ncreasc  in  the  number  of  estaWishments.  It  shows  a 
general  appreciation  of  their  work,  .ind  m  an  eiitcriiriiing 
:ountry  like  America  will  soon  bring  about  an  increase  m 
he  number  of  schools,  institutions  are  becoming  more 
jeneral  which  undertake  to  train  students  for  the  higher 
ichools  of  science.  The  cost  of  laboratories  and  appa- 
•atus  and  the  scarcity  of  teachers  are  two  of  their  diffi- 
ultie>,  indiratin^'  at  the  same  time  the  high  standari!  of 
.vofk  they  aim  at.  Wc  note  with  pleasure  that  the  ^<>lc 
purpose  of  the  Wisconsin  Agricultural  Experiment  Statmn 
5  the  discovery  of  new  truths  and  laws  which  may  be  of 
benefit  to  agncultnre,  and  farming  is  taught  there  as  a 
scientific  pursuit,  In  the  Siorrs  \:-rirvilt(ira!  School  at 
Mansfield.  Conn.,  though  of  less  ambitious  cliaracter, 
'  siudcnts  receive  instriu  tion  both  in  the  class-r<->ciin  and 
ill  the  farm.  In  the  class-room  they  study  those  branches 
if  natural  science  which  have  a  directly  useful  bearing  on 
New  England  farming,  such  as  general  and  agricultural 
chemistry, natural  philosophy,  farm  mechanics,  sur\eving, 
wtany,  zoology,  geology,  anim.^1  physiology,  mineraloi^y.  > 
md  tJieoretical  agriculture,  stock- breeding,  and  compost- 
ion.  The  general  principles  of  these  sciences  are  taken 
ip  first,  and  afterwards  their  special  apidications  to 
wnctiou  agiicuUure,  whidi  inchides  the  improvement  of 
he  soil  by  tillage,  draining,  manuring,  and  irrigation  ; 
he  culture  and  handling  of  the  \  anous  field,  garden,  and 
>rchard  crops  of  New  tCn^^laiul  grass,  grain,  roots, 
euetables,  and  fruits— from  plantmg  to  market ;  the  use, 
are,  and  repair  of  farming  tools,  implements,  and  ma- 
:hinesi  the  breeding,  rearing,  training,  and  feeding  and 
ISC  of  live  stodc  ;  the  best  methods  of  dairying,  the  busi- 
tess  and  management  of  the  farm  in  all  its  details.  .  .  .  1 
rbe  intellect  being  called  into  play,  farm  work  is  divesied 
)f  its  monotony  and  robbed  of  toe  repressive  influence 
ierived  ftom  it  when  viewed  as  more  physical  labour." 

It  is  well  mwed  in  favour  of  an  institution  like  the  St. 
i^ouis  Manual  Training'  School,  that  through  the  minute 
livision  of  labour  wluth  necessaniy  attends  our  increased 
n a.  liiner>-.  the  old  method  of  teaching  a  trade  is  rapidly 
tnd  mcvitably  disappearing  ;  that  it  is  only  at  a  technical 
school  that  the  touie  tnsembfe  of  a  trade  can  be  learned  so 
IS  to  be  intelligently  carried  on  x\\A  fresh  inventions  led 
o;  that  there  is  an  idea  atluat  that  it  requires  no  educa- 
ion  to  be  a  mechamr.  and  hence  the  de>pisin<i  of  both 
rraft  and  craUsin.in.  whereas  the  thorough  understanding 
)f  both  theory  and  practice  of  a.  skilled  industry  makes  its 
jwner  **  the  peer  of  the  statesman ;  and  from  the  union  of 
lis  head-  and  hand-work  come  a  large  part  of  the  civi- 
isinj,'  aviencies  of  the  nineteenth  century." 

The  r.n^.;liih  Commissioner  on  Technical  Education 
ejjorts  on  the  efficiency  of  the  .American  workman,  which 
%  mamiy  attributed,  by  all  who  have  inquired  into  the 
nibject,  to  the  primary  education  acquired.oy  them  during 

1  prolonged  .-ittendnnce  at  school,  and  now  the  idea  is  to 
>e  traced  throii^;h  all  tiie  Report  upon  the  subject,  thai  10 
each  the  pujul  his  trade  should  henceforth  be  the  work 
>f  a  school  ;  as  murh  one  part  of  education  .-is  the  three 
R's  the  other  part. 

And  not  the  work  of  a  primary  school  (^nly,  but  it  is 
S*en  urged  that  it  should  be  the  work  of  the  Cntversiiies 
:o  send  forth  young  men,  fitted  by  technical  training  to 


lead  in  the  development  of  the  State  ;  its  fields,  mines, 
quarries ;  its  railroads  and  water-power ;  itsmanufacttires 
and  commerce."  And  already  at  Cornell  University,  as 
well  as  at  Massachusetts  Instituteof  Teclinoloiry,  electrical 
engineering  is  taught  sufficiently  extea:>ivc  tu  prepare  a 
man  for  ordinary  electric  work  or  advanced  study.  To 
Terre  Haute,  Ind.,  a  small  town  of  26,000 inhabitants,  the 
splendid  legacy  of  a  property  bringing  in  25,000  dollars  a 
year  was  left  for  a  technical  school,  in  the  Starting  of 
which  t;re,u  care  as  well  as  enerj^^y  have  been  shown. 

\"er\-  ditYerent,  hriwe\cr,  from  these  buoyant  \  iews  is 
the  record  to  be  found  also  in  this  Report,  that  in  Austria 
the  higher  schools  for  technical  instniction  have  been 
decrea^mg  for  the  last  few  years. 

Nor  again  is  science  only,  but  art  also  in  its  more 
marketable  shapes  is  becoming  rapidly  the  work  of 
schools.  A  public  art  school,  under  the  direction  of  Mr. 
C.  G.  Leland,  has  been  trying  an  experiment  as  to  what 
children,  nine-tenths  of  them  from  thirteen  to  fifteen  years 
of  age,  could  do  in  tiie  way  of  art  manuifactures  by  being 
taught  designing  and  art  processes.  Besides  developing' 
inborn  talent,  this  school  n^it  only  finds  a  commercial 
\  aluc  in  their  produ(  tions,  but  insists  upon  what  is  becom- 
ing generally  obsencd,  that  technical  teaching,  though 
shortening  school  hours  for  other  work,  by  no  means  reduces 
the  amount  of  progress  made  in  the  latter,  brij^htcr  wit 
and  interest  being  excited  by  hand-work  at  intervals  with 
head-work.  KIsewhere  in  the  Report  a  j)rotest  is  quoted 
from  Harvard  University  which  will  be  re  echoed  from 
the  breast  of  many  an  English  pater/amilitu^  against 
athletic  sports  being  nude  too  much  a  business  or  pro- 
fession, instead  of  a  recreation.  Besides  die  waste  of 
I  time  which,  it  is  urged,  might  be  given  to  other  things, 
3uch  a  standard  of  excellence  as  the  few  attain  m.ikes  the 
game  very  exclusive  and  confined  to  a  small  number.  Of 
course  we  know  the  reply  often  made  to  this,  viz,  that  the 
best  players  are  also  tne  best  workers ;  but  do  not  these 
simultaneous  experience's  strongly  suggest  that  some 
technical  art  miglit  take  tlie  place  of  a  dangerous  game, 
thus  infusing  intelligence  into  the  former,  and  providing 
the  student  with  a  means  of  competency  in  case  of 
reverses  ?  Many  arts  are  more  intdlectiul  and  leSS 
laborious  than  football  or  agriculture  as  carried  on  at 
Rugby,  England,  or  Rugby,  Tennessee. 

The  unsatisfactory  condition  of  the  medical  profession 
in  the  United  States,  which  has  been  remarked  upon  in 
previous  reports,  is  in  this  one  traced  bade  to  the  thin- 
ness of  population  a  century  ago ;  a  population  also  of 
vigorous  physique  occupied*  in  clearing  and  settling  an 
enormous  territon-.  and  free  from  most  of  the  disc.Tses 
that  afflict  hum.nnity  of  lower  \itality,  and  under  less 
favourable  circumstances.  The  early  coh)nial  physician 
often  combmed  other  functions  with  those  of  healing : 
sometimes  he  was  a  minister  of  the  Gospel,  sometimes  a 
fanner,  a  shopkeeper,  or  a  mechanic.  The  bulk  of  the 
profession  at  the  beginning  of  the  century,  and  for  many 
years  afterwards,  did  not  possess  any  medical  degree. 
The  result  followed  that  men  of  natural  boldness  revolted 
against  the  firequent  ignorance  and  awnerous  errors  of 
such  physicians,  and  becaune  followers  and  advocates  of 
special  medical  doctrines,  and  supported  the  "botanic" 
school  of  practice,  that  of  Hahnemann — hydropathy, 
physiopathy,  vitopalhy,  electropathy,  or  other  "medical 
heresies."  Degrees  have  been  too  easily  obtainable 
through  numerous  schools  competing  for  popularity,  and 
offering  them  for  little  money  and  less  work,  with  the 
natural  result  of  their  being  little  valued.  The  Report, 
therefore,  after  gt»ing  l.irgcly  into  the  subject,  and  depre- 
cating the  [jrcstnt  state  ol  tlitng.>,  urges  fewer  schools 
and  higher  degrees,  which  w  ill  be  worth  jealously  guard- 
ing, to  be  given  by  Slate-appointed  examiners  only,  on 
the  attainment  of  a  much  higher  standard.  Since  we 
are  told  that  ten  collies  have  agreed  upon  a  uniform 
entrance  examination  to  the  great  bdp  of  masters  pre* 
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paring  buys  fur  their  studies,  it  may  be  hoped  tliat  a  more 
general  union  may  be  airived  «t  with  regard  to  this 
standard. 

Free  hbraries  arc  still  progressing,  and  so  interesting 
are  the  statistics  of  these  universities  of  the  people  "  in 
the  United  States,  that  Gen.  Eaton  promises  a  special 

publicatinn  on  the  subject,  reprintini;  such  parts  of  the 
great  Keijort  of  1877  as  have  permanent  value.  Several 
magnificent  bequests  and  donations  of  books  to  large 
libraries  show  how  naturally  large  {thvate  collections  mil 
gnwiiBle  to  the  free  public  Kbnny,  where  the  locality  is 
happily  prnvidctl  with  one.  One  such,  thnt  of  Dr. 
Toner's,  cont.unin;^  27,000  books  and  12,000  pamphlets, 
was  thus  bccjvieathed  to  the  Library  of  Congress.  This 
latter  institution,  at  ttie  end  of  1882,  already  contamed 
48oy076  vf^vanes  and  160,000  pamphlets,  and  the  forth- 
coming plan  of  n  new  buililinj^  to  keep  in  utilising  order 
this  rapidly  prowinj,'  mass  is  mtended  to  embody  the  best 
appliances,  arrangements,  and  ideas  about  hbran,  con- 
struction which  »uch  enormous  accumulations  render 
indispensable.  An  excellent  precaution  aim  against 
knowlcdfe  being  locked  up  in  over-lafge  supplies  of 
lileratitre  is  taken  at  Chicago,  wheie  Dr.  Poole,  the  great 
cataloguist,  receives  schools  or  teachers  on  a  Saturil.iy, 
surrounded  by  ail  the  books  of  the  library  U^anng  upon 
some  matter.  By  showing  how  interesting  that  subji  ct 
ia  as  a  department  of  human  thought  and  industry,  and 
hour  mncn  die  contents  of  the  nbrary  may  help  the 
student  to  a  knowledge  of  sitrh  a  subject,  he  has  mu 
ceeded  in  producing  a  profound  beneficial  effect  upon  the 
Hpficr  grades  of  the  acbool  system.  W.  Odell 


BIRDS  BHEEDJm  IN  ANTS'  NESTS 

THE  IbHoving  comnnniicstion  to  Mr.  QkvA  Duff, 
Governor  of  M.idras.  has  been  forwarded  (01IS  for 

pubhcatiQu  by  Sir  Ji>im  Lulibock:  — 

To  Major  Avniry,  Private  Jiecntary  to  His  Excellency 
the  Governor  0/  Madras 

<JOT\',  January  iS, 
Sir,— I  beg  to  acknowledge  your  letter  of  yesterday's 
date. 

The  Southern  Chestnut  Woodpecker  {Micr^pttnuts 
fularts),  always,  as  far  a«  I  have  observed,  uses  an  ants* 

nest  to  nest  in,  and  Mr.  Canimie,  the  Superintendent  of 
the  Government  Ciiichoaa  Estates  at  Nlongphoo,  near 
Darjeelin;',  ha-  noticed  the  same  thing  with  regard  to  the 
allied  northern  species,  M icroptemus  phaloteps.  and  the 

Exuliarity  probably  extends  also  (0  the  allieci  species 
und  in  Uurmah,  .Siam,  kScc. 

Mr.  Gammie  thinks  that  when  an  ants'  nest  has  been 
taken  po>>ession  of  by  tlie  t>ird  that  the  ants  desert  the 
nest.  1  his  is  a  point  on  witich  I  cannot  speak  with  cer- 
tainty. .Mr,  Gammie  has  taken  nests  of  ihc  northern 
VfKMtA  in  which,  although  the  bird  iud  laid,  the  .tnts 
remained,  and  he  has  taken  other  nests  where  not  n 
single  ant  remained  ;  but  there  i-^  nothint^  to  ^lu  w  ili.u 
these  nests  were  not  deserted  before  the  bird  took  pos- 
session. 1  myself  have  taken  nests  of  the  southern  form, 
in  which,  though  the  eggb  were  partially  incubated,  the 
ants  remained,  showing  that  some  considerable  time  must 
have  elapsed  since  the  bird  took  possession     This  is  a 

E>int  that  I  hope  to  be  able  to  elucidate  wiilKn  the  next 
w  month-,  win  n  the  birds  \\\\\  be  brredjii^'. 
When  Mt*,ropt(rnus  is  breeding  the  feathers  of  the 
hjwd,  tail,  and  primaries  of  the  wings  get  covered  with  a 
▼iscid  nutter,  having  a  strane  resinous  smell,  and  this 
aidistance  is  usually  rather  thickly  studded  with  dead 
ants  I'l/V/.  ".Stra;.  rcitlici vol.  vi.  p.  145). 

I  wo  si>e(iei  ul  kmgdsliers  als<j  to  my  knowledge  nitli- 
<ate  III  anLs'  nests-       Halcyon  ocLipitalis,  confined  to 
icobar  Idands,  and  H.'Moris,  which  ranges  from 
as  {»  south  as  Snmatia. 


j    At  Mergui,  in  Sooth  Tenasserim,  I  ftwtid  i  rss; 

chloris  in  a  hornets'  nc>t.  and  although  1  u*  -.i?  r* 
i  repeatedly  enter  the  hole  they  had  made  m  lie  hf-  ' 
'  nest  the  hornets  did  not  seem  to  mind  it.hutitontw— 

in  a  very  decided  manner  my  attempt  to  isttiiB » . 

the  nest 

I  am  sony  I  cannot  gi\e  His  Excellency  Hifitt  tj; 
information  as  rcj^ards  the  desertion  or  o'.bcrr^  ;  . 
ants  from  their  nest  .iftcr  the  birds  ha\'e  XsSuob  y^- 
of  it,  but  I  tu>pe  to  be  able  to  finally  settle  tbf  c.-. 
shortly. 

1  aun,  Sir,  yours  obedicntli, 
(Si^ncdi      Wji.  Lii 

A  NEW  AMERICAN  CLOCK 

THE  aMon^Munying  figure  kvaxlaXatm^^ 
a  new  American  clock  of  Ingenious  coaaift:;^ 

is  distintjisishcd  from  all  other  clocks  by  the  smr- 
origin  il  h>rm  of  its  pendulum  :  or  rather  of  ihr 
which  >cr\cs  to  maintain  a  synchronism  murt 
perfect  between  the  passage  of  time  and  il>e  - 
on  the  dial.  The  airangemeoft  of  this  deck  «  Iua 


(he  prinri]>lc  i>f  torsion.   It  has  tolm^fround 

I  11  1-,  I'f  ill',  jHtMhjI'..!n  -  that  is  to  wy,.lta™**~l 

^  ■'•  II)     I  ~    '\  M  l  Mill!' 
iliiier  irom  that  ol  uniinary  ctecks:  ~ 
spring  and  other  vu.d  parts^  ft,  1  j 
giving  rotaii'.n  to  :i  vLriical  axi^fl|l|h  i>  «e4 
case  and  the  rate  of  motion  dUHB  mm  I* 
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Bcrc  the  new  mechanism  comes  in.    This  vertical  axis 
npports  a  sort  of  bracket,  P,  to  tl>e  extremity  of  which  is 
Ittached  a  small  bead  or  ball,  n,  by  means  of  a  thread  a  few 
•entimetres  long.    Putting  out  of  view  meantime  the  other 
►arts  resting  on  the  case,  it  will  be  seen  that  the  axis,  by 
he  action  of  the  main  spring,  will  turn  with  a  rapid 
novement,  drawing  the  ball  It  along  with  it.    To  regulate 
his  movement,  it  is  sought  to  interpose  in  its  path  suit- 
ible  obstacles  ;  this  is  the  object  of  the  horizontal  wire 
erminating  in  the  hooks  T,  and  of  the  vertical  pillars  fixed 
)n  the  case.    The  bracket  I'  draws  the  thread  in  its 
novement  and  makes  it  strike  against  the  arm  T  ;  it  is 
Jius  arrested,  and  by  virtue  of  its  acquired  speed,  the  ball 
a  winds  the  thread  around  the  pillar  on  the  left  ;  then 
bllowsan  unwinding  of  the  thread  and  a  rewinding  in  an 
nvcrsc  direction,  which  enables  the  thread  to  pass  the 
^int  T.     Rut  in  unwinding  it  strikes  a  second  time 
tgainst  the  pillar,  winds  and  unwinds  anew,  and  only 


succeeds  in  passing  this  double  obstacle  after  four  suc- 
cessive windings,  twice  in  one  direction,  and  twice  in  the 
opposite  direction  around  the  same  pillar.  The  thread 
thus  set  at  liberty  permits  the  bracket  to  turn  180"  around 
the  vertical  axis.  After  this  rotation  it  encounters  two 
analogous  objects  placed  on  the  right  of  the  clock,  and  is 
delayed  a  certain  time  before  passing  these  objects  and 
returning  to  the  pillar  on  the  right.  By  suitably  varj'ing 
the  length  of  the  thread,  which  is  easily  done  by  means 
of  a  runner  on  the  bracket,  we  obtain  the  complete  phase 
tif  the  movement  with  its  eight  successive  windings  of  the 
thread,  lasting  exactly  six  seconds  ;  and  the  clock  is  thus 
regulated,  if  not  with  all  the  precision  of  a  chronometer, 
with  an  approximation  said  to  be  sufficient  for  ordinary 
use.  The  principle  applied  in  this  clock  might  possibly 
be  utilised  in  cases  where  it  is  sought  to  regulate  a  slow 
movement  of  rotation  by  simple  arrangements,  both 
economical  and  uncumbrous. 


A  CLOUD-GLOW  APPARATUS 

T>  Y  the  kindness  of  Prof.  J.  Kiessling,  of  Hamburg,  we 
illustrate  a  simple  and  easily  arranged  piece  of 
ipparatus  which  he  has  designed  for  the  purpose  of  cx- 
iibiting  on  an  experimental  scale  some  of  the  many 
rolour-phenomena  which  are  produced  when  direct  sun- 
ight,  or  electric  light,  penetrates  a  moist  or  a  dry  cloud.  , 
In  particular  the  apparatus  can  be  used  to  produce  on  an  | 
irtificially  excited  mist  the  same  kinds  of  intense  colora-  | 
ions  which  were  visible  in  such  extraordinary  brilliancy 
n  the  winter  1883  84  during  the  hours  of  twilight  at  , 
ilniost  every  place  the  whole  world  over. 
The  following  pieces  compose  the  apparatus:—  ' 
I.  A  glass  globe,  A,  Fig.  1,  holding  about  20  litres,  fixed 


in  a  wooden  support,  and  closed  by  a  rubber  stopper  bored 
with  two  holes.  Through  these  holes  enter  two  tubes  of 
glass  (1)  and  (2),  with  taps  ground  in. 

2.  An  air-filter,  c,  consisting  of  a  glass  tube  30  centi* 
metres  long,  filled  «-ith  cotton-wool. 

3.  An  india-rubber  pump,  H,  for  producing  spray  or 
mist.  This  is  simply  part  of  a  common  spray-apparatus, 
and  is  set  so  that  it  draws  air  from  the  air-filtcr  and 
delivers  it  into  the  globe.  By  this  means  a  pressure  of 
one-sixth  to  one-fifth  of  an  atmosphere  is  readily  obtained. 
.Suppose  15  or  20  grammes  of  water  to  have  been  intro- 
duced into  the  globe  and  such  a  pressure  to  have  been 
produced,  and  then  after  about  10  15  seconds  the  other 
tap  (2)  to  be  suddenly  opened,  or  removed  quite  out  of 
the  tube,  the  release  of  pressure  will  result  in  a  sudden 


owcring  of  the  temperature,  and  the  production  of  a 
olcrably  homogeneous  mist,  the  density  of  which  will 
lepcnd  on  the  quantity  of  aqueous  vapour  present. 

4.  A  sunplc  heliostat,  t:,  consisting  of  a  mirror  capable 
»f  being  turned  eitlier  in  altitude  or  azimuth  on  an  iron 
tand,  and  also  of  being  clamped  at  any  desired  height 

5.  A  WoulflTs  wash-bottle,  D.  TTiis  can  be  filled  with 
01  water  so  as  to  yield  a  supersaturated  atmosphere  ;  or, 
y  the  addition  of  ammonia  or  of  hydrochloric  acid,  may 
imish  vapours  of  these  materials  fnr  experiment  in  the 
lobe. 

6.  A  c>'lindrical  tin-ware  xi  ^m  I,  r,  with  a  spherical 
ottoro,  to  be  set  upon  the  glass  globe,  to  heat  or  cool  it 

ly  be  desired. 

ic  followmi;  experiments  may  be  made  witli  this 
pparAlu^ 


[1]  Tht  Oriiinary  Lunar  Halo.  First  cover  the  surface 
of  the  mirror  with  a  card  disk  having  a  central  circular 
opening  2  centimetres  in  diameter,  covered  with  tissue 
pajjcr.  In  direct  sunlight  observe  the  bright  surface  of 
this  circle  of  tissue  paper  (which  serves  as  .m  artificial 
moon)  through  the  mist  that  is  produced  in  the  globe  by 
letting  in  a  stream  of  moist  vapour  from  a  flask  of  hot 
water  for  a  few  seconds.  The  halo  is  yellowish  with  a 
red- brown  edge. 

[2]  Illue  Sun.  Pour  into  the  glob;  a  little  hydrochloric 
acid,  and  blow  in  air  through  the  wash-bottle,  having 
filled  the  latter  first  with  liquid  ammonia.  A  dust-cloud 
of  fine  particles  of  sal-ammoniac  is  thereby  produced.  A 
ray  of  direct  sunlight  viewed  through  this  is  curiously 
coloured,  appearing  at  the  first  moment  red,  and  then 
changing  to  bluish  violet  and  to  full  blue. 
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W«  aie  ghd  to  Mc^  however^  bam  Messrs.  SampxHi 

tUP  the  ann'  'in! "■nent  of  a  book  by  Dr.  Lansdell, 
niral  Asia,  m  wtiich  are  promised  the  enumeration 
>  of  firaoA  ud  flon,  in  about  10  liiti,  with  intnK 
i. 

NUS  P.  TuoursoH,  of  University  College, 
appointed  Prindpa)  and  Profesmr  of  Physics 
I  -  i  hnical  College.    The  duties  of  Principal 
i>  discharged  by  Mr.  Philip  Magow,  the 
-iry  of  th«  lutitute,  who  temporarily  tmder- 
complete  organisation  of  ilie  College. 
■  s  at  Fiosbuiy  Prof.  Thompsoa  succeeds 
,  who  has  now  been  appoiiitcd  Pnleaor 
-1  Ii»titatk»B. 

'.  by  Messrs.  Osbp-rf  Sn!\'in,  F. R.S.,  and 
K..S.,  of  two  valuable  and  highly  in- 
•in'iunced.    One  collection,  presented 
I  ti>es  the  entire  .series  of  Americin 
.  ihose  gentlemen,  Diimbcriog  upwnuh 
1  illustrating  more  than  any  other  col- 
■  •-<  •'  r<..'.iii  lifc-history  and  geographical  distribution 
tlic  l.it'K  ol  tfoj.k  il  America.    No  labour  or  expense  has 
cn  >i  ,1.    Ill  (he  foriii.ition  of  this  splendid  group  of  omitho- 
ncal  rartiies.   The  other  gift*  which  ia  nocoodhiofial,  com- 
'  ses  a  very  fine  collection  of  Central  American  Coleopteia  of 

•  fjiinilics  of  CtciHddiiLr  and  Carahid.r.  \\  contains  969 
:cie$,  and,  moreover,  7678  exanples>  of  which  more  than  400 

•  types  of  new  species  deteribed  in  the  work  entitled  "  Biohigia 

ntrali  .American,"  now  in  cuurse  of  publication  by  Messrs. 
.  Ivin  and  Godman.  To  this  collection  will  be  ultimately  added, 

gift»  the  renminjiifl:  fitmiUcs  of  Colcoptcni,  with  other  aito* 
jiogliBal  ipednMDS. 

Prof.  JtFFREY  Bell  ha'?  snt  cci  :lcd  the  late  Mr.  E.  C.  Rye 
the  editorship  of  the  Z^ifguai  A'tecrJ. 

Vll%,  French  Minister  of  Education  has  appointed  a  Com- 
iSioOp  compo>ed  uf  astronomers  and  others,  to  report  on  the 
pfwtuneoeaft  of  exteoding  the  dedmai  system  to  asiiooomical 
■UmceB  and  tine. 

M.  WuLF  having  reeeived  a  sum  of  money  from  M.  Woras, 

Romilly,  Tir  the  piir]v>sc,  will  i>L-^in  :»t  ilie  (  >1)>ervatory  of 
ris  a  sencs  ot  expcnmeuts  for  redetermining  the  velocity  of 
ht. 

A  COMMITTEK  has  been  formed  for  organising  the  celebration 
the  ccmenaiy  of  the  birth  of  Arago,  who  was  bom  in  Per- 
4oan  on  Maich  t7»  1786.   The  younger  brother  of  An^  M. 
iennoi  ii  director  of  the  LuemlxMig  Momiub. 

Mk.  H.  L.  Bixbv,  of  Chelsea,  Vt.,  U.S.,  is  taking  steps, 

»cf  ytalei,  to  iiiiroducc  a  sjsicm  of  woaiber  warmngs 
gbout  his  Slate  by  means  of  hlMt  fiOA  Ckctory  whistles. 

ic  signs'i' •  .1:.  .1-  I  .ill'.".  -  ■  ..r..!!rlbe  firsi  long,  iinbrokL-n  bhi-.;, 
..^lljf  gii,&a  aiA^ul  ^  ..i^ui,,  a  single  6ve-second  blast  indicat'.-s 
r  or  probably  ftii  weather  lor  the  day  ;  two  liLxsts,  fv.ul 
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with  no  other  mechanism  than  a  fine  spring  conoeeting  the  pen- 

riuhun  to  the  nrmatttrc  of  a  tclct^i.iph  instrument  in  the  circuit. 
If  the  signals  are  iii:crruj.>;i-,i  duniij;  ihc  day  or  tiight,  the  error 
of  the  clock,  which  seldom  exceeds  half  a  second  in  fbat  timc^ 
will  generally  be  rectified  within  an  hour  of  their  recoiTenoe. 
The  rate  is  in  no  way  afl'ct;tc«l  by  the  irregular  signals  caused  in 
storms  by  the  interference  of  the  wires,  and  the  regular  impulses 
conveye<l  at  intervals  of  two  lecomds  increase  but  slightly  the 
swing  of  the  pendulnm.  The  attachment  can  easily  be  made  to 
any  scconiis  clock  .at  the  cost  of  a  few  dollars,  and  may  be  of 
interest  to  those  intolerant  of  the  rates  chat:ged  by  companies  for 
the  me  of  dectric  diab. 

From  an  aitide  in  dw  Bitnt  ymamalti  Fehniary  7  we  see 

that  prepartition^  nre  beinp  made  in  the  United  States  to  obscrs*e 
the  partial  eclt^iM.'  which  will  be  visible  there  on  March  l6. 
Nearly  Il/I2ths  of  the  sun\  surface  will  be  ob>c(ircd  at  Wash- 
ington, Baltimore,  Philadelphia,  New  Yorli»  iioston,  and 
Portlaod. 

The  University  of  Glasgow  hatdng  accepted  the  lewgaaticn 

of  Dr.  Hayley  Dilfour,  the  Chair  of  Botany  in  that  Univeili^ia 

now  vacaiii.     The  patrona^^c  belongs  to  the  Crown. 

A  t'ARUAME.N'TARY  paper  published  duricyj;  the  week  (Corea, 
Na  I)  contains,  besides  the  trade  report  for  Corea  in  the  nma} 

form,  the  acconn?  of  a  jmirnoy  made  by  the  Consiil-General  of 
Great  Britain  in  the  Peniasula.  As  for  trade,  the  reports  may 
be  summed  np  mncfa  like  the  chapter  on  the  snakes  of  Ireland  t 
there  is  no  trade,  and  there  i^:  m  probihility  of  there  bcin^j  any. 
The  journey  was  from  iScoul,  the  capital,  to  Songdo,  to  the 
north-eait,  the  aiident  capital  of  one  of  the  three  kingdoms  into 
whidi  Corea  was  divided.  Some  interesting  information  is 
given  with  regard  to  the -production  of  the  £usous  drug  ginscug, 
so  prize<l  as  a  tonic  by  the  Chinese.  It  is  grown  from  a  seed 
which  is  sown  in  March.  The  seedimgt  are  planted  oat  in  beds 
raised  a  foot  above  the  level  of  the  siinoBiiding  soil,  bordered 
with  upright  slates,  and  com  re  1  in  from  sun  and  rain  by  sheds 
of  reeds,  well  closed  in  except  towards  the  north  side,  where 
they  ate  left  to  open.  In  the  first  or  aeoond  year  the  ginseng 
plant  is  only  two  or  three  inches  liigh,  and  ha.=:  only  two  leaver. 
It  is  transplanted  frequently  rhinog  this  peno<L  In  the  fourth 
year  the  stem  is  about  six  inches  high,  with  four  horizontal 
leaves  standing  nut  from  !i  .il  ri^lii  angles,  and  in  the  fifth  year 
a  strong  healthy  plant  ha:>  rcactied  maturity,  though  it  is  more 
usual  not  to  take  it  up  onlil  il  has  reached  the  sixth  season. 
Ordinary  ginseng  is  prepared  by  limply  diyiqg  the  lOot  in  the 
sun,  or  over  a  charcoal  fire.  To  make  red  or  darified  ginseng, 
the  root  is  placed  in  wicker  basket,  which  are  put  in  a  large 
earthenwaie  vessel  with  a  clusdy-httiag  cover,  and  pierced  as 
the  bottom  with  holes.  It  is  then  placed  over  boilmg  water  and 
steamed  for  almut  four  hours.  Ginseng  was  for  centuries  regarded 
a  very  eltxu  of  life  ail  over  the  bast ;  and  especially  iii  Cbioa 
and  Ja|ian.    Its  properties  vrere  supposed  to  be  miiaculotu,  but 

they  were  pener.illy  s'.iji] ••  i^ed  to  be  confined  (he  Cureati 
giujKing.  liui  its  cnurmuus  jmcc  pu".  it  out  of  the  teach  of  the 
poorer  clawes.  The  wild  gitiseng  of  Corea  has  frequently  fetched 

twenty  tinK-N  i:s  wei^lu  in  --ilvi  ^  in  (,'hiii.r.  '1  he  exiKiit  fisjin 
Corcii  IS  .1  stnci  ninri'ij  .ily,  which  atfords  a  con-:idera}.Ie  revenue, 
ami  i«  said  to  be  the  king's  personal  perquisite.  I'caih  i-  (he 
P'.uu.shineiii  fi.r  siini^^jling  it  out  of  the  country.  The  total 
exp>it  IS  only  about  ::7,0OO  pounds  avoitdupois. 

Os  Fe  riury  S  died,  near  Hamburg,  JohannCasarGodeflrroy, 
until  lately  head  of  the  j;rcal  (German  firm  of  traders  to  the 
Soolb  Sea  Islands,  lie  was,  bowevo-,  much  more  thao  a 
awrcbant.  Be^idc^  captains  and  supercargoes,  be  sent  to  Micron' 

esjii,  Mel.iii-  ;ia,  Polynesia,  and  especially  to  Samoa,  men  of 
science.  VihxfSK  duty  it  wa.^  to  make  colkatoos  ami  send  tbem  to 
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If.nnbitrg,  to  form  thcrr  an  ixliai'<;'ivr  museum  of  natural 
history.  The  Brst  whom  he  sent  out  on  i  mission  of  this  kind 
«n»  Dr.  Gvaefe,  of  Zurich,  now  inspector  of  tlic  zoological 
Ntntion  St  Tne't?-,  who  went  to  Samoa  in  i^'^Jt.  mA  frjni  this  as 
a  centre  visitoi  the  1' iji,  Tonfja,  nrrl  other  gri/Up^  iu  ihc  icgi'tn- 
Hefetnmcd  to  Europe  aftt  r  <  :  .  'i  years,  hringinfj  with  Imn 
ioipoitailt  collections,  and  he  uodertook  the  editorship  of  a 
**Jaiiiniil  of  the  Godeffroy  Museum."  Amongst  othera  ihtw 
<lespatchcd  to  the  South  Seas  was  a  lady  who  spent  ten  years 
studying  the  botany  of  Northern  Qu«einland,  and  a  Polish 
surgeon,  who  Xm\  for  five  year  i  in  the  Harriull  and  Cftrobne 
Islands  then  relumed  to  Kurop-- ;  returnin.T  n.-;iin  to  the  Caro- 
lines, wheie  he  is  at:  preicoU  A  list  of  the  men  employed  by 
Herr  Godeffroy  to  travd  in  the  South  Seas  to  itady  the  various 
islands,  make  collections  for  his  mit^cum,  and  report  to  him 
would  embrace  all  nationaliiies,  all  departments  of  stu.ly,  and 
every  pOrtiMl  of  the  Southern  Pacific  Eight  catalogue<i  of  the 
Museum  were  publishe'l  Sefwr-i  tS'j}  nn!  i^St,  several  of 
them  containing  zoological  an  ;  gto^iiplunl  monographs  as 
well.  Tht  yourna/,  which  co  nnu-nccd  in  1871,  contained  not 
only  pflpcn  on  the  Museum  and  lis  contents,  but  was  open  to  the 
discussion  of  any  scientific  sabiec!  connected  with  the  Sotlth 
Sea  Islands.  Its  most  import.m*  feature  was  furmed  by  the 
papers  bf  spedalists  00  sections  of  the  collections  sent  home  for 
the  Mascum.  Fourteen  parts  were  published  in  all,  the  moat 
remarkable  being  on  the  fishes,  which  contained  140  plates  and 
31a  illustrationa.  'Idroagh  financial  reverses  this  princely 
inerdiant  died  poor,  and  no  purchaser  was  fouod  fair  his  BUfeniB, 
which  will  probably  be  biokcD  ap. 

AccORtMNn  to  1  writer  in  \hc.\WfA  China  If eralJ  on  Ch'ynv^ 
worship,  it  is  certain  that  a  great  amount  of  fetichism  prevails  in 
that  CQuntry.  Near  Peking,  a  few  miles  from  the  walls,  on  the 
ca^t,  is  an  rnnrmous  free  which  fell  mt  re  than  two  centuries 
ago,  and  \v!iiLh  has  been  there  evei  .since.  It  is  called  the 
Divine  trci-,  m  i  a  temple  ha-  been  erected  for  its  worship. 
The  people  believe  that  a  spirit  lives  in  or  near  the  tree,  and 
hhould  he  worshipjwl  from  motives  of  prudence.  The  immense 
>ize  of  the  tree  is  the  result  of  the  spirit's  energy.  It  is  believed 
It  could  not  have  grown  so  Uus*  without  a  present  divinity.  At 
Hantan,  five  or  six  days  south  from  Peking;,  there  are  some  iron 
birs  in  a  well.  In  times  of  droii:^ht  flif  v  at.-  l  iken  all  the  way 
to  Peking  to  be  prayed  to  for  rain.  They  arc  placed  in  one 
tenple  after  another,  and  praym  are  offered  to  them  till  the 
showers  fall.  The  bars  arc  then  reverently  escorted  Ixn  s  to 
ILtntan,  and  placed^n  the  well  till  ihcy  are  again  needed.  In 
sudi  a  case  the  Chinese  bdteve  that  there  Is  a  powerful'  spirit  or 
genius  in  the  well  and  in  th?  b-"  .  -1  1  thnt  this  spirit  acrr.ni. 
panics  the  bars  to  Pckiii^  aiiil  ag.iui.    Thi-:  is  Cliiiic^e 

«OBtem|>orar)'  fetichism,  but  in  the  ancient  bo  )ks  there  is  no 
trace  of  fetichism.  The  objects  of  worship  were  cither  indi- 
vidual spirits  or  parts  of  nature.  The  ruling  jviwers  of  the  uni- 
verse, from  the  highest  to  the  lowest,  were  divided  into  four  great 
classes— God,  the  subordinate  heaventy  powers,  the  higher 
earthly  powers,  and  the  numberless  sfnrits  that  people  earth  and 
,Tir.  Tile  subordinate  hca%*enly  ]vtwcrs  were  the  ^cms  «ns,  the 
sun,  moon,  stars,  cold  and  heat,  Ao<mH  and  drought.  I'bc 
earthly  powen  were  the  gods  of  the  misuntaias  and  rivers,  and 

the  la?;  :inrn^d  are  the  spirits  s'i!I  vcm.iining.  N'othin^;  is  said 
of  human  spirits,  though  lbc««  were  worshipped,  then,  as  now, 
in  the  ancestral  templet.  But  the  worship  ia  this  instance  con- 
sisted  vnly  of  koeeting,  prayef^  and  offerings. 

Di  KiN'.  the  lale  Health  Ex^i ':>it;on  at  South  Ken^ington  the 
building  and  grounds  were  overiun  with  ia(s,  food  being  plentiful 
and  aooesa  to  it  comparatively  easy.  When  the  Exhibition 
1,  however,  this  ample  -  <--u\<:  <>f  provisions  teased  to 
star^aiion  seized  ui  ^n  the  hosts  of  rodents  who 


had  for  six  moBtlis  Increased  and  andtiplied  ap«atii»ia  ■*  t 
land.    For  a  long  time  they  were  to  be  ohicneA  tesrvq 

here  and  there  for  food  with  abn 'rin.il  •■■men\f.<-hs-.'.-^ 
fiercely  over  fragments  of  refuse,  which  erideaord  ikm  ens- 
voracity  ;  and  the  officials  on  duty  fai  the  boiUnic  \m 

tlur.  thu  i.its  .^1). nin  lr.l  in  ^ucli  large  numbers  tKit  lis  s.  . 
their  uiovcmcots  resembled  the  "  sound  of  wimi.  >--i-^ 
however,  they  disappeared,  aotne  dying  of  stsrailiaa.  1^. 

mn-  'rity  emigrated  to  the  li  >a>!M  in  tf  n?ight</uriii>J 
the  pu'^ciit  lime  there  i-?  st:.inc!y  (.no  iu  ilic  buildisg 

In  connection  with  the  Italian  occupaaoa  d  M*. ». 
materials  fbr  a  meteonbgieal  station  aie  brag  lar  i 

place. 

In  the  report  of  the  Berlin  Phyiiiokjgic^  doartf  f. 
26  {NatORB,  voL  »ii  p.  404)  the  name  of  Or.  K«««  tj<. 
as  Dr.  RosscL 

I.N"  the  rirrt'i-lion'!  ir>  Sir  Willi.am  Thamsf>n"s  IWl.i*  - 
ture  given  iu  last  week's  Natlrk  (p.  407).  iKi-  ft  . 
should  be  w  and  «  Instead  of  A  and  *.    Sir  Wiiiuit 
also  n<l;s  us  to  state  that  in  his  IJ-ingor  a  l  lies*  |i>.  4'^- 
line  12  from  bottom)  be  has  inadvertently  giteatk  dH' 
coming  to  Glasgow  as  1845  iostead  of  lS«6> 

The  additions  to  the  Zoological  Society  »  Gxn'oi^  i.'  - 
past  week  include  a  Dwarf  Common  .\vs 
Trijvoli,  presented  by  Mr.  J.  Skclding;  s  Bsavt  i* 
(Macivus  sinuMS  i),    a   Macaque    Monkey  i.l/j.'^ 
MoigMs  V )  iitom   India,  presented  by  >l»  M.  >^ ' 
Carnegie  ;  an  Alexaadriae  Parrakect  flMiwrwsr  ilamf 
from  In.li.i,  jircsentcd  by  Mt^.  .\i  bolt ;  two  '"rs-»* 
{/uirus  canus),  two  Ulack-bcadcd  Gull*  {Larmi 
Brituh.  presented  by  Mr.  F.  S.  Moacly,  VXi-i  »• 
Kang.iroo  {^Macropns  cru^r.-cm  9  \  fr -ni 
Coal  Tits  {I'ants  ai<r),  British,  purchased. 

OUR  ASTRONOMICAL  COLVSIS 

Variablb  StaSS.— Froi^  Schonfcld.  in  the  D  ole-'  ^ 
catalogue  of  variable  slara,  which  was  jwblishoi  it  1*" 
to  the  singular  circums'ance  that  R  Serpentii  had  »*  » 
served  at  its  minimum,  though  he  dottbted  if  it  too**' 
ill'-  twelfth  magnitude.    Considering  that  lliesawj*^ 
st.ii  svas  detected  by  Harding  in  1826,  the  wsal  <■  ""^ 
ilotciniinniinns  ot  tlic  tirii<:s  .if  tiv.ii:mi  iitight  hs-il^T^' 
expetied  ;  it  dot:*  not  appear  ih.Ti   •n:  koowlcdgf  "> 
tion  h.%s  adv.anced  during  tii>   t.i-'   ten  fv-^rs.  "s-^ 
formnla  assigns  for  dales  of  maxima  Jintiary  I7 
January  19,  1886  ;  the  middle  date  is  July  35-  '^"'i"*^. 
which  we  may  look  for  a  minimum.  Ihougti  it  u  i  •  «  ^ 
that  the  increase  of  tl^t  has  Ijccn  observed  la  <  ' 
than  the  decrease,  eq>eci2Uy  near  maatntew-  J^'. 
made  during  the  appfoacbing  soiBBer.  and  casom^-  - 
lis  practicable,  may  perhaps  lead  to  a  "■"^^^"''r  ^Z" 
l>eing  put  on  record.    The  position  of^^l  SeipeOB*    '**  . 
menceiiKiit  i  f  the  present  year  is  io  ^ght  a»cea>»>* 
23 •6s.,  detlin4tion  -f  15'  29'  3".  t^M. 

A  star  in  R.A.  I4h.  8m.  o.  ,  .11  -  U  t^^^- 
probably  variable  from  nt  l<>.%<i  7  501.  u>  too".  * 
1S54,  it  was  cstiniAti  1  .1  !L-n;li  MagnituJc,  a'.  •> 
8-5,  and  on  March  18,  I.S74,  it  was  as  bri^fit  i*  '  J 
in  Lakande,  BesscI,  Santini,  I.amonf.  no;  ir.  U-^ 
vations,  vd.  vi.   It  ii  enteied  on  HardiJ^  s  Atki  *'  -  * 
magnitndew 

Till:  n,  ■  t  LTATION  «F  Aii'!  ii\  AN  ON 
disappe.uance  of  Aldeb.tran  ai  it%  next  "s'c"'"''"' 
takes  place  while  the  star  is  yet  a^Kivethc  h.«iw  *•     ^  , 
but  its  altitude  there  will  In-  U  s  than  ^t  '"^^l,„- 

disappears  at  llh.  4Sm  19s.,  Greenwich  time,  J'  ^ 
4i%  so  that  theie  is  a  poeitbilitf  of  olMcrr^uiou  u 
luigland. 

Tm:  N.W  Ai,  I '11  ;  :  .  \i  ..j,  v,  \V  •.-iciMiru".— J 
With  an  tntentiuii  »tnu*l  .luMfiiiis  iiM 
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ranklio,  U.S.N.,  Superintendent  of  the  Observatory  at  Wash- 
Ijton,  i&uicd  n  programme  of  work  which  it  was  proposal  to 
ulertnkc  in  that  estabii-ihment  durin;;  the  present  year.  With 
c  great  ctpiatorial,  □ica<;urc$  of  a  selected  list  of  double  stars, 
luwing  rapid  motion  ux  other  peculiarity,  are  to  be  continue^l  ; 
e  conjunctions  uf  the  inner  ^.-itcllitcs  of  Saturn  will  l)C  olwer*'ctl, 
id  a  complete  micromelrical  measurement  of  the  rings  exe- 
itcd  :  obscrvaiions  which  have  beeu  commenced  for  stellar 
irallax  will  be  finished.  The  Transit  Circle  is  to  be  emjiloyed 
I  otwervations  of  the  sun,  moon,  and  larger  planets,  the  latter 
ring  observctl  from  fifteen  to  twenty  times  near  opposition,  and 
addition  each  minor  planet  will  be  obscrvetl  at  least  five 
rt>es.  if  practicable,  near  opiKisilion.  The  9'6-inch  equatorial 
ill  be  utiliseil  for  observations  of  all  the  minor  planets  whose 
'ightness  at  oppmition  i«  greater  than  their  mean  brightness, 
■r  positions  <>f  comets,  and  for  occultations.  The  prime-vertical 
nnsit  instrument  is  to  l>e  used  in  observing  a  selected  list  <:if 
ars,  in  conjunction  witli  the  Koy.il  Olj>ervalory  at  I  iibon,  in 
irsuancc  of  a  plan  recommendc«l  by  the  International  Cieodclic 
ssociation,  fur  the  determination  of  variability  of  latitude, 
/ith  the  mural  circle  ul>scrvatioas  will  be  made  of  stars  doun 
•  the  seventh  magnitude,  south  of  10"  north  <Icclination,  the 
>Mtions  of  which  have  not  been  recently  determined  at  any 
>rthcrn  obiterratory,  the  olMervatory  list  including  stars  in 
oiild's  Urixnomctria  Aritnlina  not  foumi  in  N  arnall's  catalogue, 
ic  transit  circle  list  of  B.A.C.  stars,  or  the  recent  tat.ilogue 
r  the  Ghisgow  « >bservatory.  These  principal  items  in  the 
-ogramme  prove  that  it  is  not  intemled  that  the  Naval 
bservatory  shall  fall  short  of  its  usual  activity  during  the  year 
»8s. 


AUTROiXO.MICAL  PHEXOAfENA  FOR  THE 
HEEK,  1885,  MARCH  15-21 

(For  the  reckoning  of  lime  the  civil  day,  commencing  at 
rccnwich  mean  midnight,  counting  the  hours  on  to  24,  is  here 
nploycd. ) 

At  Grtenwich  on  March  15 
in  rises,  6h.  i6m.  :  souths,  lah.  8m.  58'ls. ;  sets,  i8h.  Jni.  ; 
tied,  on  meridian,  I*  57'  S.  ;  Sidereal  Time  at  Sunset, 
5h.  .J7ni. 

oon  (.New  on  March  16)  rises,  sh.  3401.  ;  souths,  llh.  9m.  ; 
sets,  i6h.  5am.  ;  decl.  on  meridian,  5°  51'  S. 
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h.  m.         h.  m.  -  „ 

n.A.C.  481  .  .  6^  ...  18  58  .  .  19  54  ...  15}  314 
..    ll.A.C.  1351  ...  6i  ...  18  30  ...  18  58  ...  193  242 

...  75  Tauri  6    ...  20  37   ..  21  34  .  .  iii  336 

...  B.A.C.  1391   ..  5    ..    22    o  near  approach  43  — 
...  Aldcbaran     ...  1    ...  23  43  ...    o  32!  ..  128  305 
•  Occur*  on  the  following  i!ay  :  \\  Iwlow  horiion  .it  Greenwich. 
PktnonuHa  of  fufilrr  s  Saltltitfi 
.March       h.  m. 
20    ...     2  12     I.  occ.  disnp 
59'.  eel.  renp. 
22  24  III.  tr.  ing 


March 
16 


17 

20 


Annular  eclipse  of  Sun  ;  not  visible  in 
England.  In  Ireland  the  commencement 
of  the  kvlipsc  may  be  seen,  the  sun  setting 
very  si.  -"rtly  afterwards. 

Mercury  in  lonjunction  with  and  I*  37'  south 
of  the  M'xm. 

Sun  in  eqiuitor. 


Ri«e»            Souibt  ,'iet»        Dccl.  o»  Meridian 

h.  m.             h.  m.  h.  m. 

f>  25     ...     12  17     ...  18     9     ...       2  29  S. 

6    2    ...    II  23     ..  16  45    ...     8  17  S. 

...    6  10   ...    II  45    ...  17  2o   ...     5  34  S. 

...  15  14   ...    22  27    ...  5  40*  ...    13  24  N. 

...    9  30   ...    17  34    ...  I  38*  ...    21  44  N. 

Indicate!,  that  the  Mtling  m  that  of  the  folluwin^  day. 
Occultations  of  Stars  by  the  Moon 
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I  31 

5  22 
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II.  occ.  disap. 
II.  eel.  reap. 

I.  tr.  egr. 
II.  tr.  ing. 
II.  tr.  egr. 
II.  cel.  reap. 

I.  tr.  ing. 


23  31     I.  tr.  ing. 
21    ...    I  51     I.  tr.  egr. 

2    2  III.  tr.  egr. 
20  38     I.  occ  disap. 
23  37     1-  «;f'-  r«>l>. 
rhe  Occultationi  of  Stan  and  Phenomena  of  Jupiter's  Satetfitct  are  «uch 
arc  visible  at  (>rcenwi<h. 

arch  h. 

(5    •••    19    •..    Venus  in  onnjnnction  with  and  3*  32'  south 

of  ft.,.  \f,.Mr., 

16    ...     6    ...    M.I:  ' ion  with  and  3*  33' (outh 

ol  .>i..v.-n. 


GEOGRAPHICAL  NOTES 

The  Australian  joum.iIs  wlii-.-h  have  arrived  by  the  Ixst  mail 
contain  full  reports  of  the  four  days'  conference  of  the  (.leo- 
graphical  Society  of  Australasi.i  .it  Melbourne.  Gen.  Sir  H<lwnrd 
Stnckl.an<l  was  elected  President,  and  Baron  F.  von  Midler, 
Vice-President.  The  first  re-.>lution  proposc<I  that  the  term 
"  AustraUxsia  "  shouhl  l)c  strictly  defined.  The  exj>ression  was 
first  uscil  by  Mr.  Wallace,  but  it  appears  to  have  already  ha<l 
various  inconsistent  meaning;,  applied  to  it.  The  proposer 
suggesleil  that  the  following  ilchnition  woultl  serve  all  puqnjses  : 
.\ustral.isia  is  that  p.art  of  (icc.mia  of  which  Australia  is  the 
geographical,  commercial,  and  political  centre.  Limits :  on 
the  west  and  part  of  the  north  the  loo'  of  longitude  ;  east,  to 
the  point  of  its  intersection  with  the  20"  south  latitude,  thence 
by  a  line  ninning  in  approxiiu.- te  parallelism  to  the  western  and 
northern  coast  of  New  Guinea,  and  around  its  north-western 
extremity  to  the  e<piator  ;  thence  on  the  north,  by  the  cqsiator, 
to  its  intersection  with  the  120'  of  longitude  west,  and  on  the 
e.ist  by  the  120"  to  the  south  p'>le,  including  groups  of  islands  on 
the  equatorial  line.  The  question  wa.s  ultimately  referrctl  to  a 
strong  committee.  The  next  resolution  affirmed  the  desirability 
of  a  scientific  exploration  of  New  tluinea  under  the  auspices 
of  the  Society.  \  corollan.'  i  illing  on  the  Government  to  define 
the  boundaries  of  the  British  j  ^ssessions  in  that  island  was  re- 
jected in  favour  of  one  for  complete  annexation.  The  compila- 
tion of  standard  works  on  the  K'-°*'Si°^P'^y  °^  Auslralxsia,  as  well 
as  of  school  maps,  w.-is  .also  <i.«cuiscd.  After  much  discussion 
it  was  decided  that  the  consi.lcralion  of  the  nptest  means  for 
discovery  of  the  fate  of  Ix-Ichli.mlt  and  his  party  .should  be  left 
to  the  Colonial  Councils  uf  tin.  Society,  with  a  suggestion  that 
a  circular  should  f)C  addiessc  !  to  pastoral  tenants  in  Western 
Queensland  and  Central  Australia,  requesting  information  on 
the  subject.  Tlie  formation  of  geographical  societies,  and  their 
affdiation  with  the  central  boily,  in  South  .\ustralia,  Queensl.-uiil, 
Western  .Australia,  New  Zealand,  and  Tasmania  was  also 
recommended.    The  next  Conference  will  meet  at  Sytlncy. 

.\T  the  meeting  of  the  Cn  ^graphical  .Society  of  Paris  on 
Fehniary  20  a  communicatiiii.  was  read  from  I>r.  Gustavc  Ia- 
Bon,  the  author  of  a  work  on  .\rab  civilisation,  who  is  at  present 
travelling  in  Nepaul.  For  tiic  puqmse  of  me.isuring  the  ancient 
monuments  of  various  native  st.ttes  he  has  cmployetl  certain  new 
instruments,  which  he  will  expl  tin  to  the  Society  on  his  return 
a  few  months  hence.  Nepaul  i<  closed  to  Euroi>eans,  and  Dr. 
Le  Bon  is  said  to  have  l)een  the  first  who  h.is  been  permittefl  to 
travel  through  it. — M.  de  L:\vigne  spoke  on  the  French  law 
protecting  cartographers  from  niracy,  which  he  held  to  be  ample. 
A  method  of  discovering  counterfeits,  adople<l  by  certain  French 
cartographers,  is  said  to  be  the  insertion  of  some  street,  town, 
or  place  with  an  im.iginary  name. — M.  Pinart  described  .i 
journey  which  he  matte  in  Chiriqui,  in  Panama,  to  study  the 
manners,  langu.ige,  and  mon.;ments  of  the  inhabitants. — M. 
Potcl  <liscussed  the  present  situation  of  French  trade  in  the 
River  Plate. 

From  Science  we  learn  that  several  expetlitions  to  .\laska  are 
projectetl  during  the  coming  sc  i^on.  Gen,  Miles,  commanding 
the  military  district  of  which  tlio  territory  forms  a  part,  desires 
to  acqiurc  a  knowledge  of  the  unexplored  region  between  the 
head  of  Cook's  Inlet  and  the  T.-.nanah  watershed.  '!  he  course 
of  the  Tan.anah  is  likewise  unmapped,  except  from  hcars.iy, 
though  often  traversed  by  trailers  in  the  Last  liftecn  years ;  so 
that  the  op|)orlunity  exists  here  for  a  fruitful  exjKtlition.  It  is 
hofjcd  tliai  arningcmcnts  may  he  practicable  by  which  Lieut. 
Ray,  well  known  for  his  successful  direction  of  the  Point- 
Barrow  party,  m.iy  be  able  to  command  such  .on  exploration. 
The  plan  contemplates  work  either  from  the  Yukon  as  a  base, 
with  a  steam-launch  and  a  small  p.iity,  .ascending  in  ^unean<l  July, 
and  retumitig  l>cfore  navigation  closes,  or  an  expedition  by  way  of 
Cook's  Inli  t,  making  the  jjortage  to  the  Tananah,  and  then  de- 
scending :  but  a  final  decision  is  not  yet  reached.  The  party  under 
Lieut.  .Abercrombie  did  not  succeed  in  obtaining  native  assistance. 


Uigilizea  by  ^OOgle 


444 


NATURE 


\Mank  ti,  ]^^ 


a«  eitpci.tc>1,  aii'i  were  un.ihlc  tfi  pass  beyond  the  glacier aJleged  to 
obstnici  the  Ciijtin;ror  Atna  KiviT,  al.i'>ut  sixiy  imlos  fiom  the  sea. 
Meanwhile,  a  party  has  actually  started,  under  Gen.  Miles's 
onlers,  Januarj'  30,  for  the  Copper  River,  consisting  of  Sergeant 
Robinson  and  F.  W.  Picket,  signkt^bsover  U.S.A.,  and 
cotiiiiiaiided  by  I.ictit.  Allen.  They  intend  to  go  to  the  mouth 
of  the  Atfw  or  Copper  River  by  steamer,  and  aaoead  la  &r  ax 
powible  on  the  ice^  pnibiog  on  by  water  as  toon  as  the  Ice 
bieaki  np  and  the  ire»hcts  are  over.  They  hope  to  cross  the 
dhride  from  the  Upper  Atna,  and  descend  by  one  of  the  Vukon 
tribiutaric>^  to  tlic  nioulh  uf  the  I  iltcr  liver,  and  rei'iin  tKi  ligation  at 
St.  Michael's.  They  may  he  for'mi.ile  enuii^h  to  nuke  ihe  loiimcy 
in  one  Se-asi  in,  i'Ut  .ire  [jrcl>.lreil  !•  -in  I  \V(  ■  v  ear-..  I'liey  will  ail'la 
nutnl>er  of  Indians  to  the  party  .it  >iika,  and  carry  vanoui  j>t.icc- 
olTcrings  for  the  Atna  Indians.  I.icut.  Stoney,  of  the  navy,  is 
reported  to  have  a  new  expediiion  nearly  or^nisal  to  continue 
his  investigations  of  the  Kowak  River.  The  plan  adopted,  so 
far  a*  yet  decided  upon,  is  to  lalce  a  steam-launch,  ascend  the 
tiveraa  fiir  as  possible,  and  purme  the  explorations  to  iu  source, 
and  winter  io  the  r^ion  if  oeceanry.   It  is  stated  that  the 

1)arty  is  to  l)e  composed  of  sixteen  men,  which  is  dangerously 
ocnwdericg  the  limited  fbod'iesources  of  the  region,  and 
might  be  advantageously  diminished  by  one-half  for  explorations 
in  Uic  inteiior.  If  the  party  were  to  p.i,,  ,jvli  tlie  divide,  .ind 
investigate  the  couricot  the  Colvillc,  returning  t/a  I'oini  Barrow 
nc\t  -iimmcr.  it  would  aoeomplish  a  pralaewortby  and  much- 
needed  investigation. 

Wb  have  received  from  Messrs.  W.  and  A.  K.  Johnston  a 
s^ool  physical  wall  map  of  England  and  W.i]es,  in  which  the 
altitudes  above  fes'tever  are  shown  hy  ^"arieties  of  tint.    Of  its 

kind  this  m.ip  i^  t!.''UL;li  we  shoiiM  |. refer  to  see  the 

method  of  lint-  toinl'ined  w  ith  the  i;r.i|.hir  ii>rtli,,<l,  in  urilei  lh.lt 
pupils  ni.ny  l>e  tauijht  to  te^it  tl:f  r]in|i-  witli  which  ih.cy  have  l.j 
deal  when  they  become  men  and  women.  Accompanying  the 
map  is  a  little  haad^hook  of  the  physical  geography  -of  England 
and  Wales. 

THE  SO  '/'/-:  .l.V.n  MIi  IHOD  OF 
FElkouRAl'llY^ 
TK  considering  the  history  ()f  geology  wc  ar?"  sttu  k  by  the 
fact  that  towards  the  close  of  (h  l  ist  m  I  iiirwij;  t!ic  com- 
menLetiieni  of  the  present  century,  when  ilie  science  was  taking 
rink  .Ts  an  im[Hmant  l  i meh  jf  human  knowledge,  petrography 
oeeu[  led  a  much  higher  position  than  it  has  at  any  subsequent 

l«.Tlii<i. 

VVerner,  whose  influence  wai  almost  unrivalleil  at  the  time  to 
which  1  h.ue  referrv^l,  w  as  i  mineralogist,  and  bis  formations 
were  therefore  naturally  baaed  on  the  minenUogKal  diaiacters 
of  the  dificrent  lockt.  His  observatioiis  were  Hmiled  fw  the 
fluntpait  to  hb  owa  district  of  Saxony,  but  he  regarded  his 
IbllBatiou  as  sediments  or  precipitates  from  a  universal  ocean, 
and  Ids  namerous  pupils,  i  t  1  t  y  his  love  of  science  and  hU 
intense  enthusiasm,  rejoiced  m  e\:  .n<!ing  his  classification  to  the 
ili^trii.t-  Hi  ll  which  they  were  v^.  :  Ity  .iciiuaintCKl. 

U»c  111  i^:nit!> '  nt  work  of  il)u?,e  who  devoted  >j)ccial  attention 
tothcoiL;  oK  lemains  in  the  sedimcnt.iry  deposits,  .ind  espe- 
cially thai  01  William  Smith,  the  •*  Father  of  British  Geology." 
had  the  eiiecl  of  depusing  jjctrography  from  the  position  Which 
it  held  under  the  ioiluence  of  Wertier  and  his  followen.  It  ws:s 
dearly  shown  that  the  fossil  contents  of  the  strata  were  far  more 
reliable  as  evidence  of  duonolosival  relations  than  their  liiho- 
logical  characlert,  and  as  soon  as  this  became  generally  recog- 
nised, the  reduction  of  the  f<issil  |,earing  rock-  Ldl  .  vn  he 
world  to  Something  like  .Icfinite  .,rder  f  .llowe  I  a.  .»  liatural 
consei  juetice. 

The  priiiti|.k  th  1;  sti  ita  may  l.e  ideiitifiol  by  iiie.ins  of  ihcir 
fos-il  contents  ha^  nut  .nly  [ii.,ved  .ijiplieahle  to  the  Secondary 
and  Tertiary  formaiiutis  lowliitli  it  was  .  ri  'inally  apjilieil  by 
Smith,  Cuvit-r,  .and  other>.  hi  '  i-  has  Ikcii  •  f  1  led  by  Murchi- 
son,  Se.lgwick,  n,arrandc,  an.  I .  ,th  -is  to  the  older  rt^ks.  Si)eakin^ 
broailly,  there  can  l>e  no  dou!>r  th.it  ovcf  Ut^e  areas  the  suc- 
cession of  the  forms  of  marine  iile  hiu  been  remarkably  unifomi 
from  the  Cambrian  times  down  to  the  present,  so  that  have 
in  the  f.^isil  contents  of  the  dilTenmt  strau  by  far  the  mott  re- 
liable means  of  determining  chmni>logical  relations. 

It  I-  rv  r  --tir|ir!-,iin;,  then,  thai  |.erro-ra|>hy  h.as  been  comp^- 

iTkAll'rcs"  MMwun,  Csabridgc,     J.  J. 


tiveiy  neglected  by  geologists,  fyr  their  main  o'jiiec  irx 

i>resent  century  has  been  to  classify  il  ■  -t  iairf  no  « 
orro  so  large  a  portion  of  the  existing  Una  aufsco 

At  the  present  time,  however,  we  a/c  wiineiaaf  j 
vival  of  interest  in  petrography,  oot  only  in  tto  «sw:7  ' 
over  the  globe.    This  is  due  in  part,  no  dovhlt  la  rib r 
tion  of  new  methods  of  leaearcb :  but  it  seems  teat  6b  ' 
are  other  md  more  general  caasci.   The  desrnoqpB* 
preat  principle  with  which  the  name  of  Wpiaa  Sm;  ■ 
indissolubly  united  at  once  maiie  it  possible  fbr  a  ksl  t 
vers  to  do  excellent  work  in  every  quarter  of  the  ^  rr 
interest  aw:ikened  by  the  study  of  the  ge^jlo^cil  cixr^ 
most  densely  [n>|nilnteii  re^;ioiis  wa*  aktn  to  ttiit 
the  geograpliicai  cxphircr  of  unknown  lands    I'Uii  - 
features  of  the  f;cnlo.^v  ot'  loiyihirrniM  rcgioiu  •«{  tt^ 
was  not  to  be  ex|>ected  that  observers  would  turn  ' 
field  of  reaaaidl  m  which  they  were  certain  '-o  mctt  v;- 
for  the  purpose  of  attacking  problems  whkh,  slUr  ti 
prove  to  be  insoluble.    .As  time  went  OO,  the  tna|l«r 
u  which  foaailifeious  mchs  occur  becaaae  mat*  ««  w 
stricted,  or  more  and  more  inaecfsiihle.  and  whaalk  li* 
of  Grauwacke  fell  into  order  before  the  bnllian:  ibk 
Sedgwick,  Murchison,  and  Harrxnde,  gcologvi«  •«?  - 
an  entirely  new  [>osition.     They  had  con<jucrfd  tii;  ■ 
the  w. Ill  I  which  w.ia  open  to  iheir  special  rocth..1  o^f  -  . ■ 
mmilH;r  nt  fortresses  still  held  out,  it  is  true,  aaJ  crJ' 
rouain  unsuUlucd  at  iKc  present  day.     They  r;' 
tKcupy  the  attention  of  those  who  arc  most  tkiilft 
methods  of  warfare  for  many  year*  to  come.    At  "t.: 
I  think  i;  will  be  admitted  on  all  hands  th«  the  S'--  ' 
cesses  of  tiie  old  generals  have  tcft  a  la»e  pottim  « * 
twith  little  to  do.   We  most*  Iherelbfe,  look  for  dks  • 
conquer. 

Now,  00  ukiog  a  geoeial  inrvcy  of  the  mh^'ik 

geology  it  will  l>e  seen  at  once  that  we  are  pruf  joaJ*  . 
on  questions  relating  to  the  origin  and  ser^uescr  <t  - 
rocks,  the  cause  or  eaus<^  nf  vole-.tiie  .1.  ti<<o,  tb?  it>'.' 
tion  of  the  crystaUine  ^^-lllsts.  in  1  the  ■  ■  1  igin of  arna' . 
the-e  ijue--tnjlis  are  1  e. illy   uils.jlve-l   i>    pnjre<l  bv  ttr. 

of  opinion  which  exists  dween  e. .inpetent  ub><r<ti. 
point  which  strikes  one  i^,  that  jf  a  «<dutioa  of  tfun 
l>e  ever  reali>e<l,  it  will  be  due  in  a  great  mtauirr 
bmation  of  field  geology  and  petrt«graphy.    l>i's  ■ 
me.  will  explain  the  great  interest  which  b  tikas »  < 
branch  of  science  at  the  pfcaait  day.    If  t  aai  • 
opinion  as  to  the  present  state  of  things,  ihtt  ec  t  ' 
predict  that  pctrogrn; hy  will  occupy  as  promiamD 
the  immediate  future  of  geology  as  palaromol  -cr  '- 
the  past.    In  making  this  statement  I  iruv!  ii  "lil  " 
that  I  iin  c!  umiii:;  t<<o  high  a  position  for  ibii  hn^ 
logy  with  which  1  am  mi>>l  intimately  acquain'.td. 

I-ct  us  turn  now  to  a  more  detailed  considcrx'uKi  ■ 
and  method  of  |»ctn>graphy.     The  rudu      the  - 
form  the  subjcct-maHer  of  ihe  scieaoe.    N^>"  'l-*- 
stu<lied  from  two  more  or  less  distinct  i>oint»  of  fu*- 
scripiive  and  the  aetMogical.    Wc  may      ii>  uwi  ^ 
the  rt>cks.  thai  is,  to  aseeitain  and  icouid  etciy 
with  regard  to  them ;  or  we  niqr  endeavour  I*  tm*^ 
sion  of  events  which  has  cnlminaTed  in  the  Mate   ^  ■ 
we  actually  olwerve.    It  i>  peifectly  o!»»i>«*  ^ 
hojH"  to  iitt.iiti  any  con-i  K  ril  le  success  m  thr  kv'>i 
the  subjcei  until  wc  have  dcvote^l  a  con^j-icrtf""' 
attention  to  the  first. 

l>escri(ttive  petrography  then  c<>nc^m%  itself  wvh  i*-' 
mineral. >^ical  an<l  j>iiysical  characters  of  the  indiv.  h o.  • 
also  with  (he  distnbudun  and  mutual  Rlatiuns  <i  >■■ 

rieties.    The  last-mentioned  biaiKll  of       «t*^e>'  ' 
I      luie  ))<;sition  io  |>cir<jg?!iphy  at  oaHg'^ri:i)ir  ^■ 
.  )U,^y.  Il  may  ihert^scH'e  t>e  termnd  Caf^'iiirD-m*  ~-~ 

Whcti  Ihe  hisioiy  of  the  science  eeanea  o-'  <rrii:ru .  • 
recognise*!  that  il  is  to  the  GcraiaiB  we  »re  es?m»j;  * 
!cf  oi-r  kiK  wiedgeof  descriptive  |-c'ri/^r.ipbf,  TV  ^ 
«  sv'i;.!  !:.■!* Tv»^  donf  m  Cerni.An)  is  iBS2icKm*'v 
■I   I.  .1  •   ,  '  •     t  I  1    ••'li'.T  nati.jns.    Km  ytanp*"" 

•  11  .  Iv  mi;  iheir  m^ehiifh  of  jtSWrtMfc-* 

'^^IrsjTvin-.!      ■       ii^.ir.^  r.n.;-.    M^treovet,  thif  • 
fi.     .  I  I  ^  wlh.  are  turn-  vcaiieietl  ilf"^  " 

Al:i.         Oi-  i  -I-..    I.i.lj  h.lVe  .ISlitcil  themiK''   ■  ' 

of  Koseuba*cb  and  Ztrlu^'*'*'^  Almost  |im|^^"^  ' 
the  American  Survey  MMtUats  wjoyjiX  » 
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tmany  from  a  teachine  point  of  view  on  the  growth  uf  pctro- 
ipliical  science.  In  this  sketch,  of  course,  I  '>iily  calling 
etuion  to  the  broad  facts  of  history  as  far  as  rci;.u.  U  ihe  special 
inch  of  descriptive  petrography.  Many  observe}-  m  f  r.incc, 
igtand,  and  America  have  done  inde|>endent  work  of  itic  very 
;h«isi  or»ler,  and  lo  England  especially  belongs  the  credit  of 
ring,  io  tiic  persjo  of  Sorby,  detenniiwd  to  a  very  large 
;eiit  the  iotioductioa  of  Ike  looden  nMtliods  of  mierasoopittl 
.earch. 

Cuiiitiicr  niiw  what  is  involved  in  the  description  of  any  par- 
ul«r  rock.  muI  take,  for  ewvple^  a  »pednien  of  Ute  Wbio  Sill, 
It  oiaw  of  basic  igneous  rock  which  plays  sodi  an  important 

It  in  the  Carboniferous  region  of  the  North  of  England. 
The  rock  w  dark  gray  or  bluish-gray  when  fresnly  expos,ed. 
texture  Jf  v.iri'.  s  fn,m  ci'ni|).n:t  t'j  l      --cly  ui )  »t  ilie 
1^1  common  \.iric[y  hcin^  uno  111  which  llic  lual  tua- 

■  -iL-  jii-t  re.  .i^jni'^.iiiic  ()y  the  naked  cvl-.    \k\  specific 

4<>  ay  vaiK'i  iiuui  a  90  to  2  95.  It'>  chemical  composition  is 
own  on  this  i.able.  (Table  referred  to.)  We  have  now  to 
nsider  its  minc-ratogical  comjiosition.  In  the  determination  of 
inei  als  in  rocks  we  use  physical  and  diemical  methods.  Ccdottr, 
nci  al  appearance,  hanlnciis,  deavage*,  specific  gravity,  cry*- 
lliiic  form,  fusibiliiv,  and  Same  coloration  are  some  of  the 
Mt  important  physical  properties  av.iilable  for  the  detenniap 
ioii  of  minerals  is  rodts  when  thc-y  cm  be  examined  macro- 
opically.  !n  thin  m.-ctions  wc  ctvn  (ise  colour,  general  .^j';)  nr- 
ice,  cleavat;  -^.  I  rm,  and  also  the  m.any  pmiwrtics  whicli  are 
ought  out  I  >\  :  lu-  kv-t.  nf  jLitallel  .m'l  convergent  rays  of  polarised 
Aw.  Chemical  icJits  iii.i)  be  applied  botli  to  macroscc)pically 
'."i;tii>able  minerals  an^l  ^Wt  i.>  iho,.-  v.\:'w\\  cm  hi- 
.o-ci  vcd  by  the  lue  of  thin  sections  or  minute  particles  and  the 
icrosco]ie.  The  tatter  a'c  generally  referred  to  a«  micro* 
icinical  tests. 

By  applymg  these  methods,  some  of  which  Wpl  be  more  fully 
iplained  m  the  subsequent  lectures,  we  can  prove  that  the  rock 
the  Whin  Sill  is  composed  of  fdspar,  pyroxene,  titanifuous 
AgaeCiC  iron  ore,  quartz  in  the  form  of  grains  and  also  as  a 
)DStttiteo(  of  miaro-pegmatite,  apatite,  pyriic,  brown  horn- 
ende,  utca,  and  some  green  decomposition  products.  Apatite, 
rrile,  hoinblende,  and  mica  occur  only  in  very  smjUt  quantity, 
id  cannot  lie  sml  t  /  l>rtn  .iny  appreciable  |x)rtion  of  the  rock. 
In  order  to  give  a  cui])iilc;i.-  ixMrofjraphieal  description,  how- 
,er,  it  is  necessary- that  w  c  sh <>iilsl  n  >•  r,t)ly  lai -  w  what  minerals 
c  y>resent,  but  also  that  wc  should  kn  >w  tlie  precise  composi- 
>n  Iff  each  and  the  relative  abundance  of  the  different  sjKcics. 
nturmation  on  these  points  c>n  only  be  obtained  by  isolating 
le  different  constituents  of  a  rock  and  analysing  them  sepa- 
ktely.  Methods  of  isolation  will  be  described  in  subsequent 
tetttrM.  The  most  important  are  those  whldi  depend  on  the 
le  of  heavy  sotntiona,  the  mnqnt* t  and  dectro-maniet,  and 
ariou  cheiaica]  reagents,  csj  '  a  ::y  hydrochloric  and  hydro- 
uoric  acids.  The  chemical  composition  of  e.ith  of  the  three 
rincipal  constituents  of  the  Whin  Sill  is  rcfirescnied  on  these 
ibles.  (Tables  referred  to  1  Now,  having  dbtainr  !  i  kn  av- 
;dge  of  the  composition  tif  rhe  principal  C(>n<tiUirnN  .I  the 
ock,  it  becomes  possible  !o  liLd.nKiu';  \\\\\\  a  vi-ry  l.ili  :;in  nmt 
if  accuracy  the  relative  proportion-,  of  these  oou-dun  T.is  by 
alcubtions  based  on  the  bulk  analysis  of  the  rock. 

There  is  m  another  point  of  great  importance  to  which  atten- 
ion  should  be  paid  in  subjecting  a  rock  lo  an  exhaustive 
xamioation.  Owing  to  the  brilliant  researches  of  Sandbewer, 
t  is  banning  to  be  recognised  that  many  of  the  heavy  and  so- 
allcd  tare  metals  are  present  tn  ordinary  rocks  in  minute 
[uantities.  Until  recendy  we  have  been  dis|x)scd  to  regard 
hcse  subst.mces  as  occurring  only  in  minci.il  w  as-,  T  in  the 
Icejicr  (wrtions  of  the  earth  from  which  the  unu nl  \  tins  have 
Krcn  supposed  to  derive  their  supply  of  main.  1.  Now  it  is 
(cgmning  to  be  clearly  recognised  that  these  subsumccs  .are  vtry 
»i(!cly  (li'-tributed  even  in  the  suj^kcrticial  crust  of  the  globe.  .As 
in  ilhistratxin  of  the  interest  .mil  practical  iniport.mce  of  the 
ubjivt  nl>ove  rcferre«l  to  I  may  call  atlenti-in  to  the  iu)i>ortant 
»rt.rk  by  Dr.  Becker,  on  the  "  Geology  of  the  Conjstock  Lode," 
ixcntly  published  by  the  U.S.  Gcal0gic.1l  Survey.  This  lode, 
he  yiclr)  of  whidi  ii  supposed  to  nave  aensi^y  aflfeoted  the 
)uUion  markets  of  the  world,  occurs  bt  a  region  which  Is  re- 
Dorkable  for  the  extreme  developmeat  of  igneous  rocks  (diabase, 
lioriie,  andesite^,  Jtc),  and  for  (he  wtiirst<read  .tlter.iuon  lu  which 
hoc  I  I.-  I-.,  i,    i;;.,,:,  r.  .i.     I',..  i'  >,  e^peciatty, 

lave  t' >  :i  .iri.Ll<'>t  l<y  this  ^dler.ilior,  and       ■.v.wiWOfm  oistfllices 
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Most  careful  assays  have  been  execttted,  tinder  the  super- 
vision of  Dr.   Becker,  f  ir  \\v   purpose  of  di.tcmiinin^^  the 
amount  of  bullion  in  tlic  frcsii  ;»nd  unaltere*!  rocks  ami  ihe 
relative  amounts  of  gold  and  sih  i-r.      Me  says  :   "  By  com- 
parison of  the  different  assays  it  aniicars  that  <iecom!X)Sed  dia- 
base carries  somcwJiat  less  than  half  as  nuich  silver  a'~  ihf  t'n-sh 
rock.    When  the  decomposed  rocks  are  pritous,  the  experi- 
ments made  do  not  indicate  any  eecstial  diminution  of  the  goM 
contents.    This  fact,  however,  is  quite  jwssibly  due  to  irregu- 
larity in  distribution  and  the  minuteness  of  the  quantities  of  gold 
to  be  determined.  As  the  decomposition  of  the  rock  in  question 
has  proceeded  at  a  great  depth  beneath  the  surface,  it  is  highly 
unli  kely  tliat  ulver  should  have  been  cxtrar^e-l  unaccompanied 
by  gold.    Much  of  the  decomposed  rock,  t*>o,  i-.  nearly  free 
frurii  [lyrite,  and  had  the  gold  contents  of  such  ^|i<-i-iinrn'  l^cen 
I  ilcuriiiined,  a  smaller  percentage  woidd  probiMy  h.ive  t>cen 
I  found.    The  omission  [lo  select  spocimons  fici:  truni  pyrite]  was 
'  not  detected  until  it  was  too  late  to  fesume  the  investigation. 
I  So  far  as  qii.intitative  relations  arc  concerned,  the  silver  <mlv 

I can  be  relied  on,  thou^jh  the  qualitative  detection  of  g'>M  as  wcU 
is  both  interesting  and  important." 
1      Another  (Kiint  of  great  interest  was  determined  by  Dr.  Becker. 
'  He  isolated  the  fclsjjar  and  the  augite  of  the  diabase  and  tested 
,  both  from  silver.    He  found  that  for  equal  weights  the  augite 
was  eight  times  as  rich  as  the  felspar  substance,  and  as  the  latter 
contained  some  augite,  this  appears  to  iumisb  luhatantial  proo 
th.\t  the  silver  is  a  constituent  of  the  angite. 

I lasing  subjected  a  rock  to  exhnustive  chemicil  m  l  niinori- 
logical  examination,  it  next  becomes  necessary  to  comp.ire  it 
with  "ther  rocks,  ami  to  give  it  a  name.  The  subject  of  nomen- 
clature is  a  very  difficult  one.  It  is  much  to  be  regretted  that 
notwithstanding  al!  that  has  been  done  in  li  scriptive  and  com- 
parative petrngraphy,  we  are  still  far  from  having  any  ty«tem  of 
classification  which  IS  capable  of  general  acceptance.  Indeed, 
we  are  not  agreed  as  to  the  first  prindples  on  which  a 
classiAcation  of  rocks  shonid  be  based.  The  German  (pctro- 
graphen,  in  most  cases,  adopt  at  oalset  »  piuiciple 
whidi  we  cannot  accept.  They  divide  igneous  rocks  into 
older  and  younger :  the  former  includin;j  all  those  which 
they  rqjard  as  pre-Terliary,  the  latter  all  those  which  are  of 
post-Crcince< .MS  ajjL-.  Tlio  ^livi^irl[l  is  l/.i^c  i.  of  cmiisc,  on  l!ie 
assuni]ition  'hat  tlie  coniiitmn^  of  ei-,i|.>tion  in-]'ic-  rertiary  times 
were  ovMjnti.iSly  dittcrcnt  t'i>jiu  thuse  "hii'h  have  prevailed  since. 
There  seems,  so  far  as  we  can  judge,  little  n-  .  i^n  iun  l  for  this 
assumption.  The  few  facts  which  do  at  fir-l  si^ht  leml  support 
to  it  appear  lo  be  equally  capable  of  explanation  on  the  other 
hypothesis.  The  typicM  pre-Tertiary  rodcs  of  the  Germaiv 
system  are  the  granites,  diorites,  gabbros,  diabases,  and 
syenites.  Now  there  is  reason  to  believe  that  these  are  all 
phitooic  rocks ;  in  other  words,  that  they  are  the  resnlt  of  slow 
eonsoUdaticm  beneath  the  surface,  and  therafore  mirier  gnat 
pressure.  If  this  view  be  correct  then  their  exposure  at  the 
surface  can  only  occur  long  after  their  formation,  and  the  fact 
that  the  mai-u  ily  of  thM>e  known  to  ns  '•honld  be  of  pre-Teriiaiy 
age.  a-,  l.yi  11  l  >ni;  a[;o  [minted  out,  nee  I  o  THsion  no  siirpri-.e. 

Aijain.  it  m\\-.\  Se  leitvnil.cied  thi'  the  ii-ere  asMn;iali')n  of 
eruptive  rocks  »ith  pre-Tertiary  deposits  is  no  prvKjf  in  itself  that 
ihc  former  are  of  pre-Tertiary  age,  and  also  that  m.tny  1  < mpt  tent 
olwcrvers  believe  that  these  are  clear  cases  of  Tertiary  granite, 
dioriie,  diabase,  and  gabbro. 

The  igneous  rocks,  which  are  regarded  by  the  German  pctro- 
graphers  as  especially  characteristic  of  the  post-Cretaceous  pNcriod, 
arc  the  basalta,  andentes,  tradi|tes»  and  ihyoUtes ;  in  other  weeds, 
the  Btirfiice>pRMlncts  of  volcanic  action.  That  these  should  be 
mainly  Tertiary,  and  that  they  should  differ  to  a  certain  extent 
from  their  pre-Tertiary  equivalents  in  consequence  of  alteration, 
is  only  uImi  nu;l.t  ;>e  niiuially  exjK'ctcd.  T^i^,  licnve\er,  is 
not  sufti' iL'[it  t'l  i,i>ti:y  the  tcltisal  to  give  the  name  to 

different  spriini.ns  sl>\  one  and  the  same  rock  merely  1  e^  a  use 
they  have  been  produced  at  different  periods  ;  and  the  work  of 
.Mlport,  Bonney,  Geikie,  and  others  h.-is  proved  th.it  there  are 
b.tsalts,  andcsites,  and  rhyolites  of  Palaeozoic  age  which  are 
identical  in  stracluie,  composition,  and  mode  of  occurrence  with 
modem  rocks. 

Id  the  ahsenoe  of  any  generally  recognised  system  of  nomen- 
cUtttie  it  becomes  difficun  to  asaiga  a  name  to  the  rock  of  the 
Whin  SUT,   It  i$  a  holo-crystalline  todt  composed  essentially 

of  phifjiocloM',  t  yi'ixMie,  'itanifcrous  and  magnetic  iron  ore. 
In  sections  tlie  h  li.p.ir  oci;Liis  in  lath-shaped  forms.  To  such  a 
rock,  jnovidcd  it  be  of  pre^Tertiacy  age,  Roaenbaieh  would 
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give  the  name  [diabase.  We  ate  inclined,  on  the  i:»tVier  hiril, 
to  call  the  rock  a  ijolcritc.  'I  he  important  poim  lor  iljc  iUideiit 
tu  r(.-iiifiiil>cr,  however,  is  that  in  the  present  unsettled  state  of 
D(.int-ii.)ature  his  primar)'  duly  is  to  make  himself  familiar  with 
\^x  tiut^iurc  and  composition  of  the  various  rock  types.  The 
qut'^tioQ  of  names  is,  after  all,  only  of  seconcUury  importance, 
provided  we  remeniKer  that  in  looKing  at  the  fiu^  throngh  the 
medium  of  an  unpliilosophical  nomcnclatnre  we  may  &o  distort 
them  as  to  fail  to  realise  their  tnie  forms  and  Rtation<:. 

Con&ider  now  the  aetMlogical  aspea  of  petregimphjr.  Most  of 
w  are  so  comtituted  that  we  ouuiot  rett  titisfied  with  a  nere 
descripdon of  fact*  ^  we  almost  instinctively  endeavour  to  dis- 
cover what  we  call  tbe  origin  of  lhiny;s.  This,  after  all,  merely 
consists  in  tracing  lack  as  far  as  |>ossible  thr  ihriin  i  t  t.\(.ii'''  ■•A 
which  the  object  or  phenomenon  in  question  ri  i  iCM-ms  il.i-  '..wx 
link.  1  lie  search  after  causal  relations  in  the  mi^anik  «.'rl  '.  h:i> 
U  <l  I  I  ilii-  introduction  of  a  principle  which  is  now  icc«>t;ni--c<l  »-s 
luic  oi  ihi.  uriatest  importance  in  almost  every  branch  of  human 
knonktigc.  Changes  in  the  chataclen>  of  organisms  arc  now 
admitte<l  to  be  dctermintd  by  two  factors — the  inherent 
properties  of  the  <>rgani<'m  and  the  influence  of  SUnonndiog  cir- 
cumstances. A  very  little  consideration  will  serve  to  chow  that 
tlie  cbADgcs  which  occur  dnring  and  subeeqiieat  to  the  deve- 
lopment of  mincials  and  rodcs  are  determined  by  two  allied 


Take  the  case  of  crj'stallogenesis.  It  is  not  difiiciilt  to  sec 
in  a  general  kii;  1  nf  way  that  the  characters  which  a  crystal  pos- 
scs.ses  have  Lten  litttriiiinetl  (i>by  the  inherent  propeities  cf  the 
crystallising  iubsiancc,  i  iWiy  the  intlvunce  of  suinmiiding 
circumstances — of  the  i ii\ iruiiinent.  When  we  examine  thin 
sections  of  rock  ,  ;i  innn  -lags,  (ir  the  refuse  pio<li:cts  of  gl.is-,- 
worl  s,  we  frequently  find  a  number  of  b.dies  which  are  iiiier- 
mediate  as  it  were  between  gl.v.s  ard  (rue  ciystals.  The  e  have 
been  carefully  examined  and  admirably  devciibed  by  Hermann 
Vogels^ing,  who  has  also  succeeded  in  producing  many  of  them 
by  artilickl  im  an- .  As  Ihey  »erve  to  iUyiitiate  in  a  veiy  strilrioe 
way  the  princij>!c  above  refened  to,  s  short  description  of 
Vog«l«uig>  c»(>erimentf  will  not  I  e  out  ol  place. 

The  ctystallisirp  4»ifManee  finally  selected  by  V<n;clsang  for 
the  puipose  of  Ii:  L  |  iiiu  nlswas  sulphur.  This  siil  stance  is 
readily  soluble  .;i  I  uulpliHie  of  carl  on,  out  (.if  which  i(  cr>'sUil- 
liM^  .n  I  c  rhombic  form.  If  the  procevs  of  crysiall  sation  be 
foliuvsul  under  the  microscoj  e.  nothing  definite  as  Id  the  nature 
of  crystalline  growth  can  be  made  out.  The  firv^  objecis  which 
appear  are  definite  cry-tal-s  ajid  these  grow  l  y  att  u-.iun.  If, 
however,  the  solution  of  sulphur  be  thiekeiu <l  wiili  t  anmla 
balMOt  then,  provided  (he  proper  proportions  of  the  ililVerettt 
subnanceft  have  been  employed,  some  very  intcresiing  phcnu- 
ncoa  may  be  oLserved  by  the  aid  of  the  micToscD|ie  *»  the 
bisnlphtdeof  carbon  evaporates.  Minute  fluid  spheres  arise  in 
the  medium  and  grow  by  nuitual  ab-orptii  n.  They  t'liially  ccn- 
wilidatc  as  clear,  tr.^nspart nt,  isotropic  1  u<lics.  ami  to  lliciii 
V  :  I  i.f-:  1;  .  1  ;iliL  i  l  the  l<  nn  {^lobiiliit  s.  li  is  imjx'>>iMe  to 
d,u.;i ; :u  ;n.:  al/so*uitiy  liie  coni|>(<sit)i)n  of  ihe-<.'  glof^uliles,  bat 
there  Ncciris  i.o  reason  to  doubt  the  toiielusii.n  <\  Vogelsang  that 
they  aie  portions  of  the  Canad.i  Ir  1  ?.vs\  «hich  are  lichcr  in 
sulphur  than  the  surrour.dinj;  nur 1  :h.it  they  mi  ein  coiise- 
queiice  of  the  alteii)j)t  of  Mili>liur  to  tryslallise  I'lnder  unfavour- 
able eircun)st.ni)te>.  Similar  b^  ilie.s  in.iy  l>e  ob^t  rved  in  certain 
rocks  h!ags,  and  blow-pipe  beads,  aUht>ugb  the  crystalUfting 
coiitpouiKU  mu>t  be  very  different  io  the  ditfcrrnt  ca>cs. 

Under  certain  citcoraitancea  the  mass  of  Milj  l  ur  and  Canada 
bokan  solidtAes  with  the  forroalion  of  i;:..l)ii!Lits  but  under 
other  cireUtnstancts  additional  i  hellonieiM  n\;iy  t  e  <il  "-erved. 
When  the  re«i  tance  of  the  me<lium  is  too  j;re.ii  prevent  the 
union  o(  the  |;lobuIites,  but  not  too  j^te.il  in  prt  vent  llteir  ap- 
proach, they  beeimie  uniled  into  \aiioii>  niuic  nr  Ivss  ilefinile 
lomi>..  '1  he  mode  of  union  d.  pcnd^  p.utly  on  the  way  in  which 
the  tlobulites  attract  each  other,  antl  partly  on  t^^  '"ovrments 
in  the  iii..>j.  A  linear  arrangement  of  the  i;I  >  Ir  <  is  very 
common,  and  to  the  form  .ari'>ing  in  this  way  Wij^elsong  iuu given 
the  name  maigaritc.  \  reii.^n^ular  gtouping  is  also  not  un- 
ooBkaioa.  From  a  study  of  ibe  vimau->  forms  artsing  in  cwnte- 
[nence  of  the  vmon  of  globulites,  Vo^eK.mg  condude«  that  in 
je  caJiC  of -■ibVi.:r  there  are  in  each  globulite,  .Os  it  were,  three 
diiCCtiomt  a:  i  ^ht  .»nglt-s  to  e.ith  other,  in  which  the  attraction 
U  eoo^ult  riiblc,  and  that  in  one  <  f  these  the  attlSCtioii  i» 
deradctily  j^rrater  than  in  the  other  two. 

The  I  uii<iuig  up  of  the  coitipouiid  forms  naliuiUy  leavea  tbe 
WtnnuHiu))^  »pacc  free  fiuui  globulit«». 


Under  certain  circumst.ances  tbe  duUiics  ki.  . 
it  were,  at  the  points  of  contact.  TOsotamtifcei 
ancc  is  sufficient  to  prevent  the  as>>jraptifin  ■  fiW' 
bn»  not  sufficient  to  resist  the  dcssrattJoa  -j!  'f. 
point  of  contact.  In  this  way  rod-likebodjes,<«»t  - 

arise. 

It  must  be  remembered  that  all  these  fr-mr.  er 
tropic.     They  arc  not,  therefore,  in  xn\  icim 
crystals.    The  moment  a  true  crystal  of  x-4i;jh:a  i 
be  recognised  by  its  doubly-refnctiiw  propaua 
been  termed  ciystallites,  wherever  they  • 
and  they  evidently  arise  in  conaeqneace  «f  the  meu 
deBalte  chemical  compound  to  cryvtalOaeundcie^ 
do  not  atlmit  of  the  free  ap|>roach  of  the  IMkcshs 

lielwccn  crystallites  and  jierfect  cTy»tah  ^^<^•«• 
itrnal  faces  theri-  .we  Humeioii>  mtcmirivif? 
inicnilites  and  sktleUjii  cr)-stals.      .Av  further  ill-. •" 
influence  of  the  environment  we  have  only  ".')  i.  f  ^  ■ 
that  no  two  cr)stak  of  the  same  s.il<^tancc 
all  their  characters,  an<l  that  some  «.ub»tatn^.  i '» 
carl><<nate  of  lime,  may  be  rottdc  to  cryAaliiic  it  > 
system.<!  by  vaijiiig  the  cowliiiom  under  iriiiii  ib 
is  eflccted. 

I'berc  can  be  no  doubt,  then,  tlut  t«u  bctnr  ;  ■ 
the  deteimiiiation  of  the  prvpeitie^  whick  vxf*A. 
inherent  forces  of  the  crytiatlising  «a1»taBoe  aJ 

of  ••ur  rounding  substances. 

So  f.Ai"  we  h.ivc  referred  only     the  hirtfi  i  > :  .■  ■ 
ta!s.    lint  the  hi-toty  of  a  crjsijl  doe»  mr  ■  »t  ' 
tion.     With  a  change  in  the  vurroun'iinj;  ^.^ 
ct)stal  may  be  tno<iitie<l  or  destr- 'j  ivl.    Tht  -  '•■  ■ 
triK  have  a  kind  of  life-history  i  tiiey  are  buiu 
size  by  accretion,  and  finally  they  ceaae  t»  " 
individuals. 

As  an  illustration  of  the  influence  of  a  c*  .*r 
cocdition  on  the  charaeler  of  a  omtal,  o.<u-t'  • 
leudle.    At  ordinary  i  cn)^>eratttre«  tbb  nuaoil  ■> 
garded  a5  tetragonal,  and  It  ceirtAiRly  <bows  <le>  . 
thin  sections.    Klein  has  shown  that  by  htf  - 
point  far  dK>rt  of  i'.s  f^isiljiliiy  it  may  •*  fprv 
isotroj-iic,  .;nd  luiice  follows  the  ei  m  lu-u  fi  ibst 
isotropic  when  siil>>ct  to  the  com btionx  yi.  ln*^- 
That  crjstals  -liouid  be  in  a  »^ta;i:  of  •(.il-le  ^ 
a:,  molecular  (orics  .uc  conceiiieO,  wbrri  -i:'' 
comlitions  under  which  they  arc  formo).  i^ 
shouM  expect,  and  that  this  C4|uiltbij«m  maji' 
a  chatij^e  m  these  conditions  is  aI<io  very  rwy  t"  •* 

As  further  illttstralionsof  the  principle  here  n.:< ' 
the  various  ci»v^  of  paramorphusis,  snch  at  '* 
arrai;ontte  to  calcile,  or  fmm  cilcile  to  arrjj^  r ' 
the  cvrrc~i'<indi'  ^;  chain  is  ill  sulphur. 

llluN'.r.itu  ns  <-i  the  ch;ing<-s  which  an'v  ki  i" 
(pience  of  cli.iU'^e^  in  the  chtii.i^al  con^Lli'T 
•.ubictte  l.  Iieeil  liul  here  bc  (efencj  to  in  dctitl 
i)f  crystalline  rccks  by  denudation  is  of  euur«e  t  \ 
tiiCM:  changes. 

t.'nn.'.iiU-i,  now.  tlie  rocVs  oi'  -..iiieb  '.'ki  ii' 
li<<se<i.     1  hey  aU  i  have  a  lile-'iistoiy.  lJ»«y 
(!estro)ed,  and  it      the  bu  .usc     4  ibe  petlUgrJ. ' 
(lesciibeand  classify  ihein,  but  al>o  to  trace 
ehati;,e.    For  the  purpo^  of  illustrating  ih  » 
^in]  iiy  let  us  conwier  cvitain  fact* wiiliiefetvA^- 
of  cr>  >t:illine  igneows  racks.    It  wiM  he  »ftuii<  . 
tl!;tt  «iLch  r'lclvs        j^rnnile,  syenite,  fli-lui.!-.  -^i' 
amlesiie.  und  ti;i-;iU  have  orii;  rnltd  by  th' 
intenM  ly  !ical>j<i  sdic.He-in.ignia  under  <hrt<  rrn. 
teni|iei.iture  .iliJ  pt<;^sUIe.     P.u-  conx'b'lai i.itt  ■■*• 
1  ani'jil-  except  in  those    c..-i     whete  the  ii.Jt" 
solidalcd  as  ;>  honn-'^tnctfus  gl-'-^,  and  ihfc  ' 
account  for  the  [ireseni— by  the  de^tloptutm  •• 
then,  we  would  understand  the  manitti  i»  ». 
{meons  rock<(  faa  <        o  formed,  wn  m.)->  nit-' 
<rt  cryttallogenesis  in  silicatcmagipaiL  .Sumbr'.i 
need  not  here  t>e  refrrrefl  to  prove  itM'thc  ^•r^*^  * 
tion  is  nut  a  sudden  one.    As  tfit.-"  svrn^i'VitMiy 
(enviroiuncni  Hwi  ,'irn,-  ni.irr  .it>/l  more  fa%«iiail^ 
tion,  the  mil   i       .i   i.i'i  la  ;  Mr>c  aficf  tte_ 
the  wlinlc  II  .  ■     .<-'   r..i.-.  -."u'l.  anJ  lb* 
teniperutiin  at  which  .iriy  ^lu-ii  nii  • 
by  its  OHO  fa^ibility.    11    l.^wi  ui  ■  l  i 
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nns  racks  are  uiaIqgoa«  to  ihcw  which  determine  the 
minn  of  ult*  fram  canceittnited  nquemis  solutioiv:.  Cooling 
«nces  the  leparation  of  the  difTcrcni  miniTaU  only  in  so  far 
.ilicrts  ilic  viluhiliiy  of  the  coti -•.itucn'^  of  \\\:-  minerals  in 
-liicatc-magma.  Tlie  point  ;a  wliiuli  a  luiuctiil  forms  fr'nn 
K  .Ttc  solution  ha-,  then,  no  more  connection  wiih  its  fusibility 
I  I  he  point  at  wiiich  grBpliitc  f  irrrx  in  ui'jlten  iron  has  with 
ii-i1>ility. 

iioihcr  point  of  very  great  importance  is  this:  the  differ- 
utirtn  nf  cryslaJs  in  an  originAlly  homogeneous  majjma  must 
-irily  l»c  accom|>anicil  hy  a  variation  in  the  composition  of 
M  if^ma.  It  becomes,  then,  of  gteat  interest  to  determine  ihe 
:ml  order  of  the  fonnatioa  of  cryMaU  io  igtieous  ma<;mas. 
thi$  subject  w«  h&ve  *  mo«t  valuable  and  saggesiive  paper 
Ko^enblKCh,  entitled  "  ITcher  das  Wescn  fler  k<Hrnigen  un<l 
ihvrlKihen  St  uetnr  hei  ^fasiengcstt■inen  "  {Newi  fahrhuch, 
2,  li.  p.  I).    Hcfore  proceeding  t<i  i;ivc        ;kc  nint  uf  the 
;ion  of  this  paper  which  l>par«  iiinre  inrticuLii ly  on  ilic  sub- 
«  e  arc  now  discu-winfj,  it  niny  be         to  call  aceniion  to 
methods  available  for  ihc  piirpu-e  of  deterrotning  the  order 
ic  formation  of  the  inincral^  in  a  rock.  There  arc  two.  Id  the 
place  we  may  observe  the  pbenomena  of  inclusions,  and  in 
stfcond  place  we  may  olwerve  the  extent  to  which  crystalline 
1  has  been  <lcveloped.    If  one  minera)  it  Men  to  be  included 
nolhcr,  ihcn  we  may  safeljr  infer,  (object  to  certain  precao- 
»,  that  the  indaded  ninenU  ia  the  carilMr  of  the  two^  and  if 
mineral  shows  a  more  perfect  form  than  anedter  with  which 
associated,  then  we  may  infer — again  subject  to  certain  prc- 
ions^ — that  (he  mineral  with  the  more  perfect  form  is  tlie 
rr. 

ovv  in  the  paper  above  rdcircti  tu,  Koscnlwich  flu  i  l  --;  llie 
litticnts  of  Igneous  rocks  into  four  group-  :  — 
)  The  orc>  and  accessory  constituents  (niagjictitc,  hematite, 
oilc,  .np.ititc,  zircon,  -ipinel,  sphenc). 

)  The  fcrro-niagncsian  silicates  (liiotitCi  amphibole.  pyro- 
,  olivine). 

The  fcls|mthic  coottituenu  (febpar,  Depbdinct  kudte^ 
li'e.  aodalitc,  haiijrn). 
)  FMequaitt. 

e  tbea  calls  attention  to  the  contrast  which  is  jiresented  by 
•ranites  and  syenites  on  the  one  hand,  and  th  -   li  il  aHc-s  on 
nher.    In  the  former  the  following  law  is  a>!lun  1  lo  with  a 
^rcat  amount  of  persistence: — The  orl  r  -  I  t  nuntion  is 
of  increasing  b.vsjcity  :  the  ores  and  ace-  s^  iry  uiatituenls 
11. t  formed,  and  the  miarti!  1.  iln  hiul  |  1  .  l,u:t    f  consolida- 
In  the  diabases  ana  gabbros  there  is  app.ircntly  an  cxcep- 
to  this  law  of  increasing  basicity,  the  augitp  consolidating 
the  felspar.    Kosenbusdi  proposes  to  divide  the  granular 
•  ry ".tall me  rocks  into  two  tl.wes :  (i)  th  ise  in  which  the 
r  .ils  of  I  he  2nd  group  in  the  above  cliuaificatton  consolidate 
c  those  of  the  3rd,  and  (a)  those  io  whkh  the  reverse  rchi- 
loMs.    Me  thf-n  calls  attentlMI  lO  CtMs  illustrative  of  th<.- 
)f  increasing  hatidtj  whidi  ate  ftltnlshed  by  the  order  of 
Ation  in  the  individual  groups.  Thus  in  the  ferro  inagncsian 
1.  olivine  is  older  than  biotife,  amphibole  and  pyroxene  ; 
Hotitc  is  oldrr  th.in  the  bisilicatcs.    In  the  felspathic  gr  )iip 
nic  felspars  arc  older  than  monoclinir  [there  arc  exceptions 
i>  hiIl,  j  -,  fi.i  iiisi.iiicc,  \n  the  porpliy:r.i  l  of  Mairus  in  the 
niic^.,  tt  heie  ortiiocliwe  crystals  are  seen  to  he  surrounded 
narrow  zone  of  oligoclnsc),  ami  the  basic  triclinic  felspars 
Idcr  th.in  those  which  contain  a  laqge  peroentas^  of  silica, 
e  views  of  Rosenbusth  are  based  on  the  assumption  that 
.  rder  of  formation  of  crystals  io  jgnaotu  nagmas  is  deter- 
i  saldy  bjr  chemical  conditions,   llmt  these  comfitions  are 
tore  potent  seems  cjuile  dear,  htit  there  arc  iacts  wliich 
•  ,ir  to  show  that  physical  conditions  arc  not  aliojethcr  without 
•ncc  on  the  rcidt. 

c  law  of  incie.i.ing  kasicity  may  Ik-  acccplcii  without  hesita- 
!■>  Lxprc-ssing  in  a  general  way  the  truth  as  regards  the 
of  separation  of  ihc  ditTt-rcnt  constituents  of  igneous 

w  a  very  interesting  conclusion  follows  as  a  natural  con- 
nee  of  this  Hw.  Th"-  efTecr  "-if  prif^rcH-irc  rry^'ill'^:»ti''<n 
iii,ij^-n.i  iidi-.!  liij  to  im  riM  o  rli.-  p-.-i •■: . in.i|j; .  ..f  silica,  lo 
a-.e  tin:  .-iiii.,nn;  of  liiii..',  ..  i.l  nn^in'sii,  increase 
tJJMliamnunt  nfalkalieH,  ;iri,I  toincfe.iii..'  the  nowCti  relatively 
IJlPodB  in  the  part  which  iemaia>  litinid.  It  )«  always  I 
find  iii4cpendefit  crl '        .  .i,-'.  ,  .•.  1  ' 


will  be  admitted  on  all  hands  that  the  crTstrJs  in  porphyritic 
rocks,  SQch  as  hypersthene>andesite,  have  been  formed  in  a 
ma;^ina  the  Composition  of  which  is  represented  by  the  bulk 

amiysis  nf  rhe  rock.    If,  we  compare  the  bulk  .^IllIy'.i^ 

wu!i  the  analysis  of  the  grountl-ma»5  deprived  of  its  c'y^•^U, 
we  ought  t  >  lin  1  c  intirmation  of  the  above  conclusion. 

Dr.  Petersen  has  isolated  and  analysed  the  ground-mas-.c>  of 
iw  >  of  the  Cheviot  porphyritic  rocks,  and  by  comparing  these 
with  the  bulk  analv^s  of  the  rock  the  truth  of  the  conclusion 
is  most  Strikingly  illustrated.  The  effect  of  progressive  crystal* 
lisation  in  the  andcsitie  magma  has  led  unquestionably  to  an 
increase  in  the  amount  of  silica,  a  decrease  to  the  amount'^  of 
lime,  iron,  and  magnesia,  an  increase  in  the  amount  of  alkalies 
generally,  and  an  incrcftw  in  the  potash  relatively  to  the  soda. 
In  the  rock  itself  soda  is  in  exctrsi  of  potash  \  is  the  grouid- 
mass  potash  is  in  exce*is  of  soda. 

There  is  yet  another  piece  of  in  K  ;*  a  K  :i:  c  1  1  "1;  a-,; n  y  cvi- 
licuce.  Every  tteologist  is  familiar  with  ihi-  fihcnnmenor.  mI  c  m- 
tcini>oi.ii'.->)u-  vein-..  The  t;<-neral  view  Urld  with  tcKii-l  to 
thera  is  that  they  represent  portions  of  material  which  remained 
fluid  after  consolidation  had  prtcjressed  to  a  considerable  extent. 
If  this  view  be  correct,  then  they  should  h.dd  the  same  chemi- 
cal relation  to  the  main  mass  of  the  rock  as  the  ground-mass  of 
the  Cheviot  aodesite  does  to  the  main  mass  the  andesite. 
Mr.  Waller  has  recently  analysed  certain  coatempocaneous  veins 
whidt  occnr  in  the  braocitfriUabase  of  PenrnMumtwri  He  finds 
that  they  contain  about  7  per  cent,  more  silica  than  the  normal 
I  I ik,  less  lime  and  magnesia,  more  alkalies,  and  more  potadl 
^^\^n  soda,  although  in  the  normal  rock  soda  is  in  excess.  Con- 
temporaneous veins  in  the  K'svir-y  rag  dolcrite  have  also  h  on 
invcsti^tc<l  by  Mr.  Waller,  with  \  same  result  as  far  as  in- 
crease in  silica  and  trit.il  .ilk  ilu-s  1-,  c  >n<  crncd.  The  relation  of 
pot.ish  loswla  has  not  yet  been  determined. 

I  believe  it  is  admitted  to  be  a  general  rule  that  contempora- 
neous vein-  rontain  more  silica  than  the  rock  with  which  they 
aic  associ  iN  1.  It  Will  be  seen  that  there  is  abundant  evidence 
of  an  independent  character  to  confirm  the  general  truth  of  the 
oondwioa  wbidi  faUowa  fiom  a  oonskktation  of  the  liicts 
broucbt  forwavd  fay  Roaenbosch. 

I  snould  not  have  treated  this  subject  at  such  length  did  it 
not  appear  to  have-  .in  imp 01  t:iru  liL  \ring  on  the  origin  and 
sequence  of  volc.xnic  roclvs.  I  cm  bcii  explain  this  by  referring 
to  the  riiL-viui  ilistiict,  wiTti  which  I  am  slightly  .ici|M:>intc-il. 

.\ndesiiic  lavas  .itid  luii*  c«>ver  large  tracts  of  tin--  •lunci. 
These  are  unoucstionably  the  products  of  surface  volcanic  action 
In  the  central  portion  of  the  volcanic  area  there  is  a  m.T.-s  of 
aupitic  gr.mitc.  A  consideration  of  the  mineralogical  compo- 
sition of  this  granite  shows  that  it  cannot  belong  to  the  add 
grou]»  of  rocks,  and  this  conclusion  is  confirmed  by  an  examilUt' 
tioo  of  the  chemical  composition  of  allied  rocks  from  the  Vosges. 
So  far  as  we  can  judge  in  the  absence  of  analjrses  there  appears 
to  be  a  veiy  dose  coaneetion  betwen  the  copyositioit  of  the 
l>Iutonic  and  that  of  the  volcanic  rocks  of  the  Cheviot  district, 
and  we  therefore  seem  jnstilial  in  concluding  that  the  plutonic 
masses  differ  in  character  fr.)in  the  andesitic  lav.is  merely  in  con- 
s  -q'.:encc  of  dificrcncrjs  in  the  conditions  of  consolidation.  The 
iilutonic  rocks  rcpri-scnt  th'^-  <-ons4>lidafion  of  the  .milc-uic 
mA  ;ma  beneath  th  ,  u  'l cc.  in  I  ihcn  lore  under  great  piL-s-ure  ; 
the  lavas  and  tuii^  represent  the  consolidation  of  the  same 
magma  at  (he  surface. 

I  now  come  to  the  point  to  which  I  wUh  to  direct  special 
attention.  I'he  aiuksitic  lavas  and  tufl's  are  traversed  by  quarts- 
fvlsitc  dykes  in  such  a  way  as  to  show  that  a  imnow  of  ifayolitie 
conijiositian  must  have  been  erupted  by  the  Cheviot  votosnoes 
subse^jucntly  to  the  period  duracteriaed  Iqr  the  eiuption  of  the 
andesitic  ina^rna.  Contemporaneons  veins  similar  in  character 
to  tfi  -   ji- ir:  -felsite  dykes  also  occur  in  the  jdutonie  rocks. 

.111  aii.ilysis  of  one  of  the  quariz-fclsitc  dykes  by  Mr. 
Waller  .1-1  CCS  almost  exactly  with  the  analyses  of  the  ground- 
mass  of  liic  hypcrsthcncandesitc  by  Dr.  I'cterscn. 

Putting  all  these  facts  together,  we  conc'.ii  li-  ih  u  the  i;ru|i:i  jn 
of  an  andesitic  magma  was  followcl,  in  the  history  of  tiie  Cheviot 
volcanoes,  by  tint  of  n  rbyolitir  inag  iia  in  con>.e<iuence  of  pro- 
^.•c,-,ivc  ciy-i.-'Ui-.-itioii  :ii  tlic  a.  .tp-seated  pluionic  SOUTce.  The 
i  Sy  >li'.;c  m'-i  oim  1 s,,  the  mother  liquor  out  of  whidk 

varioas  bajiic  minerals  have  crystallised.  Suppose  a  half-con- 
i^U^fd  pintooic  tnass,  originally  of  andesitic  composition,  to 
Ijtcomc  sulijccted  !<i  n  pwcrful  crush  such  as  that  which  un* 
questionably  arises  in  the  earth's  crust  under  certain  drcnm- 
The  mothci  liipor  will  be  sqoeeaed  out  of  the  niaas* 
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\  Mfeei  4Ml  ef  dicese.  and  it  a^finallj  consolidate  con- 
wam  veins  to  the  plntaaie  rack*  as  djk«  in  the  snr- 
;  inoldaic  rodu,  or  u  ihToUlie  hva>  md  tafi  mt  the 
Ttc  idaw  berc  Uifowa  oat  ■fpear  to  ■«  to  be  opable 
of  extenHoB  tootbcrvolaak  npom  ;  bat  at  the  Mqacaee  ia 
tbe«e  regiom  '\s  geueoBf  cwiplirated  by  the  coming  in  of  base 
racks  daring  the  Ittcr  poawi  of  Tolcanic  activitj,  it  will  not  be 
advisable  to  cater  Boie  laDj  btto  ibe  Mbject  oo  the  preteni 
occasion. 

The  sjxrcial  charactcpi  which  ij;ncf'j>  ro, k-.  [,re<.'.-nt,  then,  arc 
to  \k  tricc'l  to  the  chemical  and  phyiicaJ  j>ro[»cr:if4  of  the 
ori(^nal  magma  aori  to  the  influence  of  surrounding  circum- 
stances. Rocks,  like  minerals,  are  in  a  state  of  --.Mble  c-<]ui- 
Llniom  when  subjected  to  tbe  ooadkkms  of  the  r  f  rma;i'jn. 
WbcB  subjected  to  other  conditions,  whctber  physical  or 
1,  they  osoally  andereo  a  change.  The  destruction  and 
I  fll^igiieoM  rodu  bf  the  vanoos  afod*  of  dcBada- 
tioo  aic  fiualliar  toeveiy  itadeat  of  geology,  aM  need  not  there- 
lore  be  described  on  the  present  occasion. 

I  trust  I  haTe  now  said  sufficient  to  show  that  the  science 
of  petrography  u  one  of  the  greatest  importance  to  the  geol<;>gist 
of  the  prevent  'l.iy.  The  remarks  on  a»tiol<->gic.il  jietrography 
are,  of  course,  only  intcn  li-l  to  lllu^t^.\te  the  nature  of  this 
branch  of  ttu-  -.uhiect,  and  to  show  that  conclusions  of  the 
greatest  thf-nr-  ';  nl  interest  may  be  expected  t-<  follow  from  a 
carefal  ooosidcrattoo  of  the  Cneti  aoquiied  by  work  in  the  other 
btaacbafdw 


UNIVERSITY  AND  EDUCATIONAL 
INTELLIGENCE 

CAMBRirii.p.  —  A  Report  recentlv itned  gives  particulars  of 
the  successful  raiMng  of  the  rocjf  of  the  Mineralogical  Museum 
to  form  a  Morphological  Laboratory  on  the  new  floor  thus 
created.    The  firm  of  builders  who  had  fomished  estimates 


vltimatelT  declined  the  work,  and  the  Department  of  M« 
nndcrtook  iL  Under  the  coatianal  snperinteDdeooe  of  ProC 
Stnrt  and  Mr.  Lyon  the  work  was  lo  •InHUly  done  that  aot  a 
crack  was  occasioned  bl  the  ceiling  of  the  Mineralogical  Mmeom, 
and  the  deflection  of  tbe  new  timbers  was  so  well  calculated 
thit  no  timber  moved  uiiw.ir'i-,  or  ilown wards  more  than  the 
eighth  of  an  inchuh'-n  the  loarl  came  ui>on  it.  'I "he  cost  was 
several  hundred  |Kiiind-.  less  than  the  estimate.  The  roof  rai<-<l 
was  I  ID  feet  lonj,',  an  !  the  weight  fifty  tons.  A  s|>ecial  vote  of 
thanks  is  to  he  i;iven  to  the  Department  of  Mechanism  for  the 
care,  skill,  and  economy  with  which  the  building  oj>erations  were 
Conducted. 

The  Botanical  I  jlwrafory  has  cost  a  little  OTcr  800/.  ;  the 
Morphological  laboratory  hat  OOtt  about  2500^ 

Ip  the  Natural  Sdeoce  *'  Special "  Examinations  for  the 
Ofdioary  B.A.  degree  during  the  past  year,  the  great  majority 
of  candidates  chose  Chemistry,  and  showed  that  they  had 
Itowed  considerable  pains  on  laboratory  work  while  yet  they 
were  only  imperfectly  acouainte  l  wiih  the  r.iUcn  ih  of  the  pro- 
cesses ihcy  employed.  'Ihe  can  ii  l.itrs  in  It  .tiny  had  n^j^lected 
sys'finiric,  ari'l  (specially  descriptive,  U^tanv.  In  lunc  the 
de»t  riptioiis  of  e  i^y,  W' ll-marlsed  specimens  of  flowering-plants 
were  so  worthlc  that  it  was  <lifltcalt  to  find  out,  from  some 
dc'cnptions,  to  which  of  the  ipecimens  they  were  intended  to 
api-ly. 

I  n  Mechanism  and  Applied  Science  book-srork  wat  tatitfac- 
i< nly  done,  but  dcductioM  and B— tierical  applfeatioat  were *ery 
imperfect.  Drawing  waa  well  daiw,  and  the  candklates  also 
showed  a  practical  aequaintanee  with  the  aw  of  tools ;  but 
they  did  not  sufliriently  conoect  their  oistheautical  with  their 
practical  knowle^ljjc. 

In  the  [>re\  ioii,  examination  or  little-go,  Jevons's  logic  w.as  set 
as  an  alternative  Miliject  to  I'alcy  "ith  considerable  success  last 
year.  Out  of  forty  four  candidates  only  six  failed.  In  arith- 
metic a  knowleilge  of  decirnaU  and  the  use  of  common  sense 
were  strikingly  wanting.  The  gradual  elevation  of  standard 
in  Euclid  and  Algebra  of  late  yean  appears  to  have  produced 
beneficial  resulla.  The  papert  io  Mechanics  fa  the  October 
caaminatiuQ  (on  eatnuice}  were  nntatisfactorily  antwered ;  the 
candidates  had  for  the  nosi  part  read  treatlies  dealing  with  tbe 
subject  incompletely  and  popuiaily. 

The  propotel  to  dbcontiooe  entirely  tbe  additional  esamina- 
U4o  in  Mathematics  for  Honours  Candidates  has  lieen  rejetie  i 
^  by  a  Urge  majority,  it  having  been  found  iroiiossible  to  provide 
i^yiobuitiite  which  wolrid  .*  f 


Mr.  M.  C.  Potter.  Assistant  Cutator  of  dk 
been  appcovcd  as  a  Teacher  of  Botaay. 

The  Phnieiapcal  class- rooms  haviag  an«  lav>* 
oacfcrowaBd,  owhig  to  the  iacraaae  tt  ne  wsAqT 
flcfceaie  for  buOdiac  ecw  dasa-rooaa  with  a  faft  Irr  » 
pot  forward  by  toe  Mnseoas  and  Lcdan  Rms-  ^ 
The  lecture-room  is  to  l«  45  feet  by  40.  tJ^d  3J  1-  , 
i»  calcuta  cl  I  >  accx>Dm<xlate    IK'   s.a.icrai  :r«j  r 
new  cli-ss  n>"m   So   feet    lon,^   to  acvijmr»>ijlt  IiD 
working  at  one  ti  :        .in  imp«>n»n!  ieitarc  sad  r(>i_'  • 
be  prorklcd  foe  I'rol.  Roy's  temporary  PatiMkigicii  Ls. 
Hk  citiaMte  COM  it  9000!^ 


SCIESTIFIC  SERIALS 
ymrnal  of  AmUmjf  mmi  Ft^$idtgf,  jaMiF.  « 
Dtseasesof  the  reproducti«eai|nsfa  itag^ba^aca 


by  J.  B.  Sutton  (pUte  8). 

J.  D.  Matthews  vjilate  9). — On  the  influences wot 
00  the  metamorphosis  of  the  blow-fly.  by  I  Iiirii.*  - 
sources  and  the  eicretion  of  cartxMuc  actd  1:  'be 
Charles. — On  a  meth-jij  of  maceration.        \  V 
(plate  10). — Floating  kidney,  by  l>  Hcpbu.-n  —  - 
of  tbe  ulna  in  rotation  of  the  fore  arm,  by  1  h  >».  i  • 
section  of  a  double  monster,  b)-  A.  Hdl.— Relit* - 
oLar  form  of  cleft  palate  to  the  ioasor  teeth  sad  tic  tr-. 
bone^ — The  danb-bell-shapcd  booe  in  the  palMt  • 
Tfavodras  coapaiad  with  the  an  aaeal  boat  of  tb 
iona-orbital  tnture;  aad  aa  aAlMowal  ante  «a  ihr 
the  Greenland  shark,  by  W.  Tamer. — Anatrwaia!  •  • 

Qttiirtrr!y  Journal  cf  Mi-  r.^t.  .S,-i/:^. -. 

tain*  : — On  the  significance     Knj  S'cr*»  rrsi.le,  • 
other  questions  ot  vertebrate  mor}>holir»gT  (p<*t»  ' 
Cunningham.  —  Blastopore,  mesotlerm.  *nA  metssf 
tatioo,  by  W.  H.  CaldwcU  (pUie  l).— On  tke  -.• 
hypoblait  ia  pelagic  teleostean  ova,  by  G.  Br<«.- 
pfr>eace  of  eyes  in  the  shelb  of  ceetais  Cbitvw'ai 
ftractoie  of  Iheae  organs,  by  H.  K.  Moaelcy  'pbr^  • 
Arthrrima  Mtoni,  nov.  gen.  et  sp.,  chlomfibyftf* 
zoon  allied  to  Vampyrella.  by  K.  Ray  lAnkeser  - 
the  apex  of  the  n  1  t  m  <  >>munda  anj  To-lei.  ' '  * 
(plates  7  and  S), — Correction  of  an  erT(»r  a*  "o  '." 
of  '.'<'(liviti<hii  ntn\tr>i.'i!,  by  F.  •  >.  B  iwer  —  E. 
researches  on  the  maturation  and  fecundation  ' 
j.    r.  Cunningham  (plate  lO). — <  >-i  the  «-jfiri-r-- 
Ver  ehrata,  by  W.  F.  R.  Weldon  (platCN  It  aisi-;  - 
life-hi-:ory  of  certain  British  heteraedwaal  me'  - 
PlowrighL^Un  the  occurrence  of  chitia  at  a  tKme-"- 
cartilage*  of  linrahtt  and  Sepia,  by  W.  D.  HaBK/ 

ytMrMo!  of  the  Rjttit  Micri>s.  ffujl  S*tk-J.  F 
tains:  — On  the  apparatus  for  ditTcrcntiatins  tlic 
and  wasp^.     \n  .anatomical  invc^tigatiiiO  unto 
the  rcceptaculum  <iemiais  and  adjacent  parts,  hr  t  >- 
(plates  I  and  2) — Oo  the  occurrence  of  vjrun-no' 
lopment  of  a  .Saccharomyces,  by  G>  F.  Dowdent  > ' 
the  life-histories  of  some  liitle-haoWB  Tyvuflffhllf 
Michael  (plate  3).— The  utual  eamaaij  of  aurad  a« 
zoology,  botany,  and  mictoteopy. 

The  AnuridtH  .Vi'ur^.'tj!,  February,  cMuM  - 
habits  of  some  Arvicoltnx',  by  E.  R.  tjuick  aod  -K  * 
— On  a  parasitic  copqxid  of  the  daa^  by  R-  R-  ^' 
the  rudimeatanr  biod-linb  of  Menpten,  aad  «  " 
musdet  fa  M.  /jmgimmm  and  fa  other  whriet,  bf  ]■  ' 
The  ttmctue  and  dcvdepoMnt  of  the  tmfmtn  .* 
tbe  fetlodc  ia  the  hone,  by  J.  D.  OmaharliMi -T**  * 
or  Wakefield  marble  of  Vermont,  by  G.  H.  PeA»»~ 
c.al  study  of  the  mite-gall  fr-und  in  the  black 
J.  Martin. — On  the  evolution  of  the 
rctri>j;re-.sivc,  by  F.  D.  Cope. 

/i^trn/i  oHti  dti  A' tale  Istituto  Lemh^rd*,  Jtmurf  *  ■ 
report  00  the  work  of  the  Ins  it  jte  in  the  vtrir*' 
science  and  letters  during  the  past  ycai.  ly  tiw 
graphical  notiee  of  llaldassare  I'oli,  by  Prof.  C*t '  ^  -  ' 

January  15. — On  the  secular  variations  in  fhe*lr~  ■ 
resirial  ma;;aetisni  .11  \'itiuo,  by  Ciro  Chist^'O-  -  ■ ' 
of  congenital  mallonnatioTi  of  the  bladder.  b»  i'  ' 
Fxtent  of  the  <liurn.it  '••illation  of  the  m»7i>a  x 
Milan  in  the  year  l^>4.  I.v  I'ruf.  U.  V.  Stftui"?^ 
aaatomyof  the  human  braio*  fay  Dr.  Caaiia<(*  ' 
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apjieannce  of  H«Uc/i  omet  in  the  fear  1456,  by  Prof.  G. 

oria. 

i'ir  ;  r/j»  Stitnti/ieo-/itdmtrialf,  January  15. — Tnflo«noe  of  static 
•trit  ijy  on  lif^htning  conihtctors,  by  Prof.  Eugenio  Cancstrini. 
)n  Trouv^'s  universal  incanrlci^cent  electric  lamiis  (ftnir  iHus- 
i'ln^),  by  the  Ediloc— On  the  various  form*  01  Scttratttkus 
'^^inatuj,  GnMone,  hy  Dr.  Leopoldo  Nkotm. 

'<ttiihnft  fur  :.ji.v/f/.7(i;//.Vi//<-  /ivA'^r.-.  r)i-v'cmlK-r  1SS4, 
\.\\\\- : — Ohservaiu>i>i  oh  ihc  oii^ui  i*f   itic  sexual  celU  in 

1:.:.  l>y  Dr.  C.  1  larllaub  (plates  11  and  12).  —  Studies  among 
An»<f*bx,  V>y  Dr.  A.  Grul>cr  (plates  13  Mhi  I4). — On  the 
pagAiion  and  development  of  A'oii/fr  tnttgnHt^  by  Dr.  O. 
harua  (plate  16). -  On  the  ainceboid  movemeDla  of  the 
irniatotoa  of  Pffy/ifitmus  /edt'eulus,  by  Dr.  O.  Zacfaariui. — 

the  uropneuslJe  q«(em  in  Ilelicinx,  by  Dr.  If,  v.  Ihering 
lie  17).— On  the  metamorphmisi  io  Nepbctt^  by  Dr,  R.  S. 

(plates  iS  and  19).— On  thu  interoellaur  tpaCCS  aad 
ige>  10  c})ilhelia,  by  I'.  Miiruphanuw. 

^4t»fk§legu<hts  yakrhuch.  Band  x.  Heft  3,  contains  : — On  the 
iirreace  of  spindle-shaped  bodies  in  the  yolk  of  young  frog 
B,  by  Prof.  O.  Hertwi^  (pl*te  14).— ^Researches  upoo  the 
i  rtftuwwaafrr.  by  H.  Ayeis  (plate  15).— Contribution  to  a 
>lvledge  of  the  eye  in  gastropods,  bv  C.  Hilger  (plates  t6  and 
and  a  postscript  by  Dr.  O.  Hiit^t  nli. — Studies  on  the  deve- 
•jient  of  the  medullary  cord  in  b-  jny  fish,  with  observations  on 
(n -t  .ipfKnd.nees  of  the  gemiinal  vrsn  lc  .inii  'In-  chr.rda  dor- 
>  '.n  Salmooitia',  by  N,  fiorruiowiN^  h  (plates  IS  10  21). — 
n-.iii;s  ar>il  MriN  :  a  rcjily  I'l  \V.  Dames,  by  I^r.  (\. 

ir. — On  the  carpi  ceotrale,  ancl  on  the  morphology  of  the 
OS  in  the  Mammalia,  by  Dr.  G.  Uaur. — ReoMarki  OO  the 
omioal  poics  in  fob,  by  riof.  C.  Ccgeobatir. 

SOCFETTES  AND  ACADEMIES 

London 

.  u>  u :  Sotiety,  Januaiy  li— "  On  the  Constant  of  Electro- 
Tii  iic  Kotuion  of  L^htia  Bknlpbidvof driwD."  ByLord 

Itigh,  F.K.S. 

complete  account  is  here  given  of  the  experiments  briefly 
rrcd  to  in  the  Preliminary  Note,'  and  of  others  on  the  same 
I  of  more  recent  <late.  As  regards  the  method,  it  may  l>e 
cient  to  add  to  what  was  there  said,  that  tbedcctric  currents 
e  estimated  by  comparing  the  difrerence  of  poteninl  gene- 
d  bj  the  camnt  lit  tmran&gf;  a  known  resistance  with  that 
I  sCMfidiinl  Clark  cett,  the  value  of  the  cell  being  known  by 
verse  operations,  in  which  the  current  was  measurLil  by  a 
;ial  electro-magnetic  apparatus.*  Allowance  being  made  for 
pcrature,  the  Icterrtu nation  of  the  current*  bytfalS  mctbod 

ahumlnntly  accur.itf  and  very  simple. 

he  results  aie  griiujied  in  three  series,  of  which  tlie  tirst  two 
c  considered  tn  tbe  rrcltminary  Note.  In  both  of  them  the 
c  tube  was  used,  the  principal  diflt  rence  being  that  in  the 

the  li|^t  t ravened  the  tube  three  limes,  and  in  the  second 
once.  In  tbe  third  leriet  another  tube  w.is  employed,  and 
le  improTements  in  reqwct  to  tbennal  immlarton  were  intro- 
ed.  The  readingt  were  taken  wStb  a  doabtC'IniBge  pricro  in 
;e  of  the  ordinary  taalyiiing  Nicol,  a  suhitilnlJon  by  which  it 
elieved  aorae  advnntafn  were  obtained, 
'rom  the  fifteen  sets  of  observations  of  S<  rics  I.  we  find  as 
rotation  of  Mxliuro  light  in  bisulphide  of  (  ,^rt>rin  at  iS*  corre- 
ii.IinK  to  a  difference  of  iiottrii:al  <-  |ii.aI  id  unity  C.G.S.  the 
le  '04203  minute.     From  ttie  li  ur  .liscrvati  inii  of  .Sefies  II. 

get  in  hkc  in.inncr  x^ioS  miii  rr,  an  i  from  the  seven 
:rvations  of  Series  III.  04202  nitnutc.  The  last  value  is 
pted  as  the  most  prolwblc. 

n  an  appendix  some  remarks  are  made  upon  poUHmetry  in 
eraJ.  capeeinOy  in  relation  to  the  half-shade  mediod.  .\ 
ice  profKMed  Vf  M.  Beatuerel  for  angmenliof  the  precision 
I  wbich  rotations  can  be  determined  with  the  aid  or  a  half> 
c  pinte  is  ccmsidflrad,  and  the  conclusioo  it  tirived  at  that 
i(j  vantage  can  thus  be  obtained. 

ebru.nry  19. — "  Note  on  a  IVrliimniry  rumjp.iris.  >n  Violween 
Dates  of  Cyclonic  .Storm*  in  (iic.it  Uritain  and  those  of 
;nctic  Disturbances  at  the  Kew  ( ibs,  rvatory,"   ^  BaJfour 
vart,  F.  R  S  .  nnd  Wm.  Lant  Carpenter, 
he  nuth'Ts  ]w\  made  this  corapaiMoa,  thraqgh  the  Itlodness 

r>r-,\  .  fi^  Siv.  vol.  xuvji, 


On  tbe  KlanrD-<:h«iniol  1 
r  jtouliw  Varoa  of  CUlk  Cells. 


ml.  lit  ii  Sil  . i^i,;  ,  ti  ilie  ANotttte 
/'m  .  AV'r  .V#L.,  voL  xxrvii.  p.  141. 


of  Mr.  Whipple,  in  the  case  of  about  tbiitf  storms,  tbe  dates  of 
wfaicb  were  taken  haphaiaid  irom  those  oven  by  Mr,  R.  H. 
Scott  in  his  paper  on  tlie  cyclooic St omu  of  the  last  ten  years,  in 

the   Quurterly  youmal  of  the  Meteorological  Sooety  for 

October,  18S4  Out  of  ibL';<'  thirty  cases,  in  twenty-three  there 
war  a  distinct  luAgiitiic  (li>vuil.<ance,  for  the  most  part  preceding 
th'.'  ;-torm  by  somewhat  more  th.in  a  li  iy.  The  authors  inti  rid 
to  pursue  the  subject,  considering  that  there  is  a  prima  facie 
case  for  investjffttioii. 

Geological  8oelety,  February  20. — Aonoal  General  Meet- 
ing.—Prof.  T.  G.  Bonncy,  F.R.S.,  President,  in  the  chair.— 

The  Council's  Report  announced  the  awartls  of  the  various 
medals  and  of  the  proceeds  of  the  Donation  Funds  in  the  gift  of 
the  Society. — In  handing  the  ^Voll.^5ton  Gold  Mi- lal  to  Dr. 
W.  T.  HInnford,  F. R.S  ,  for  transmission  to  Mr.  Ci-orgc  Busk, 
F.R.S..  I-.d.S.,  the  IVcmHi-iU  aiMr.-s-(-(i  him  .u  follows: — Tfu- 
Couiicil  of  ihf  (jeological  Society  has  awarded  to  Mr.  George 
Busk  the  Wollaston  Medal  in  recognition  of  the  value  of  his  re- 
searches in  more  than  one  Inranch  of  palxontolc^y.  Polysoa, 
not  only  fosiH,  bnt  also  veeeat,  he  has  made  peculiariy  his  own, 
and  his  ninnevonsseDaratepaperi*  his  British  Museum  Catalogne, 
and  his  memoir  on  tne  Poiqricn  of  tlic  Crag,  have  entitled  him  to 
the  lasting  gratiUHk  of  workeff  at  this  claaa  of  the  IfoHaseoida. 
But,  perhaps  as  a  rdief  to  the  stndy <rf'tbese  minote  invertebrates, 
ho  has  occtiincfl  himself,  not  ks!;  succcssfntly,  with  the  lart^er 
vertebialii,  so  lh.it  to  him  wc  arc  indebted  for  much  informali'>n 
on  the  fauna  of  Post-tertiary  deposit'.,  espcci.illy  from  the  caves 
of  Malta  and  of  Urixham.    I'ennit  me,  in  handing  you  this 
medal  fir  transmission  to  Mr.  llu^k,  to  expre-s  ni>  j.le.isure  n' 
having  such  a  duty  to  discharge,  and  my  earnest  hofie,  in  which  I 
am  sure  all  present  will  share,  that  restored  health  may  enable 
him  to  continue  his  work  in  the  cause  of  our  science  — Tlu*  Pre- 
sident then  presented  the  balance  of  the  proceeds  of  1:1  llaston 
Donation  Fnnd  to  Dr.  Charles  Gallaaray,  F.G.&,  and  addressed 
him  ns  followit— Tbe  Coundi  of  tlic  Geological  Sodetv  has 
awarded  to  yon  ^tlie  bolaace  of  die  pnweeda  «f  the  Wollaston 
Donadoa  Fnnd,  in  recognition  of  tbe  valne  of  yonr  researches 
among  the  older  Pritish  rocks.    By  your  identification  of  Upper 
Cambrian  rocks  in  Shropshire  you  have  placed  beyond  tjucition 
the  antiquity  of  the  Khyolitic  Groiip  of  the  Wrekin,  our  know, 
ledge  of  which  and  of  yet  oMer  rocks  in  that  district  you  have 
Ljrinlly  auj^mentcd.     \\i\\r  contriljutions  .il>o  to  the  geology  of 
Anglesey  and  to  unravelling  the  stratigraphy  of  the  Scotch  High- 
lands have  been  of  great  value,  and  we  look  forward  to  the  results 
of  further  researches,  in  aid  of  which  I  have  great  pleasure  in 
placing  in  your  hands  the  amount  of  the  award.    That  you 
receive  it  from  a  fellow-labourer  will,  I  hope,  make  it  OOt  the  laa 
welcome.   The  Pre^dent  then  banded  die  Hinehteo  Medal  to 
Dr.  Houy  Woodward,  F.R.&,  for  transmiwion  to  Dr.  Ferdin- 
and Romer,  F.M.G.S.,  of  BrMtao,  and  addrosed  hhn  as  fol- 
lows:— The  Council  has  awarded  to  Dr.  Ferdlnrnd  R-  uier  the 
Murchison  Medal  and  a  sum  of  ten  ^ineas  from  the  Dutmtion 
Fund.    Ilii  life  lon^  arul  unwearied  labours  in  the  service  of 
our  science  base  lonj;  ^inee  made  hi'-  n.imp  familiar  to  his  fellow- 
Hiukeis.    When  I  -.ta-e  iluii  the  Royal    Society  Catalogue, 
published  now  more  than  eleven  years  since,  records  the  titles 
of  122  separate  memoirs  written  by  him.  when  I  mention  his 
other  important  works,  such  as  that  on  "The  Chalk  Formation 
of  Texas,  '  on  "The  Silurian  Fauna  of  Tennessee,"  on  "The 
Geology  of  Upper  Silesia,"  and  the  "Lethaea  GcQgnostica,"  I 
have  said  enough  to  prove  that  this  OMmorial  of  an  ilfiistrioas 
geofogist  could  not  wdl  have  been  bestowed  on  a  more  illuv- 
trioos  recipient.   Itt  transmitting  it  to  Dr.  Rbmer,  besoVind 
as  to  express  our  regret  that  the  distance  and  the  season  f  f  the 
year  have  deprived  us  of  the  pleasure  of  his  presenc;-  .  n  this 
occasion.    In  presenting  the  balance  of  the  proceeds  of  the 
Murchison  ( reo! i>jjic!i!  Fund  to  Mr.  Ilorace  B.  ^Vordwa^d, 
F.G.S.,  tiio  rresiiient  addrc-scd  him  .as  follows  : — I  h<-  b.ilance 
of  the  proceeds  of  the  Murchison  Donation  Fund  has  be  n 
awarded  to  you  in  recognition  of  the  good  service  whtdi  yoo 
liave  already  rendered  to  geology,  especially  by  your  work 
among  the  later  deposits  of  the  cxstem  connties,  and  to  aid 
vou  in  further  researclies.   But  the  excellent  papen  wluch  yon 
have  written,  b  addition  to  the  work  done  by  yon  as  a  member 
of  the  GeokipGal  &ir*cy,  donot  constitute  your  only  claim  to 
our  recognition.    You  nave  made  u.se  of  the  opportunity  of  your 
official  position  to  prom' ite  a  tove  of  •■cience  among  those  who 
live  in  ourcastern  counties.  an<!  we  are  imle^'led  to  you  for  th;il 
admirable  volume,  '*  The  Gcoloi^'y  of  Knglaml  an.l  Wales," 
which,  though  in  one  sense  a  compilation,  is  such  a  one  as  only 
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■  tkOled  geologist  coutd  prc;<h}oe.   The  President  next  presented 

the  I        Medal  to  Prof.  H.  G.  Sccley,  F.R.S.,  F.G.S..  and 
addre!*ic<l  iusn  as  follows : — The  Council  has  awanlcd  to  you 
the  Ljrell  Medal  and  a  grsi.i  ui  40/.  in  recognition  of  your 
investigations  into  the  anatomy  aitti  classificnlion  r>f  thr  Fo«il 
KeptilL-t,  especially  the  Dinoiauria.    Not  that  >  'n  li-'V.-  '.uniteil 
yourself  to  this  field  of  rtsearch  ;  your  jiapers  on  hmys  and 
Pstphaphorus,  on  Ate'^alornis  and    Hnlisli   Fossil  Cretaceoti* 
BildSf  on  Zeughdoi,  anrl  >  n  ri  tin-n-  Af  Mammalia  from  Stones- 
fieldi  prove  yonr  txten,:'.  .-        ^1       :  uf  vcrlehrate  )ial;con- 
tolopy»  as  yonr  proficiency  in  invertebrate  is  evidcncrd  by  your 
Mtlterwork,  both  MntlKmphicnl  and  directly  p.d.-voniological. 
Furthermore,  your  ex«eUent  edition  of  the  6r$t  volufne  of 
PhilHp's  "Manual   of  Geology"  mdicatM  an  exceptional 
familiarity  with  the  literatur-   i  f   n;'    .id  ■i-.    Since  our  ac- 
quaintance fir>>l  bej^an,  some  av  jiiij  ycata  .^aitc,  jl  Cambridge, 
Wl  fiuM:  both  had  or.r  di-ap[x<intmenls  and  our  succl:s,os  ;  yoy, 
un       lUiaged  by  the  one,  unclalcd  by  the  other,  have  ]>u>bc<i  on 
to  y.ii  i  [ircst-nt  high  position  in  science,  making  no  enemies, 
winning  many  fritnd^.    i  t^l^t  that  your  future  career  may  l>c 
even  more  proi-jwrous  than  your  |)ast,  and  that  this  mt<ial  may 
be  an  augury  of  mnny  g<,«)<i  gifts  r.f  forttu..;.    Vou  will,  I  know, 
believe  me  when  I  say  that  I  feel  .ui  ,  xr  ^iSional  pleasure  in 
being  oomniis»ioncd  to  ]>lace  in  your  hands  this  medal,  com- 
nemomtive  of  the  great  geologist  whose  nhilotophic  spirit  you 
so  well  appreciate,  and  whose  memory,  I  know,  yon  so  greatly 
revere.    The  President  then  handed  the  balance  of  th?  proceed* 
of  the  I.yell  (;eoIogical  Fund  to  Mr.  J.  J.  H.  T,  ill,  F  ti.S..  for 
tran^mi^^ic>n  to  Mr.  .\.  J.  Ju',>es- Browne,  F.C.  S.,  .ir.  l  .sddressed 
l.iiii  an  !  .11.  n>  s: — The  balance  of  the  I.ycll  Don.iii'.u  I-"und  has 
beta  .iwanlcd  to  Mr.  .\.  J.  Jukes-Browne  in  rccogniti(m  of  the 
excellent  w<jrk  that  he  has  done  on  the  Cretaceous  formation  and 
on  glacial  geology,  and  to  aid  him  in  further  researches.  His  papers 
on  the  Catnbri<ige  grcensandeleare<!  up  manydilhcultieseunnectetl 
with  tliat  interesting  formation ;  and  in  his  Sedgwicic  pirize  euay 
on  the  Cost  tettiaiy  deposits  of  Cambridgeshire  he  commenoed 
those  investigations  which  have  since  brought  us  more  than  one 
valuable  contribution  on  gladal  and  Taler  deposits.   You  can 
tell  him  that  his  oM  college  tutor  feek  a  little  pardonable  pride 
and  much  real  pl<-a-;ire  in  lieinj^  the  instramcnt  of  placing  this 
auard  in  your  hamls  f<tr  transmission  to  him.    In  preseri'riL;  :lic 
Itigshy  liold  Mf<Ial  to  rrof.  Ken.ard,  of  Itrussels,  the  I'tt.-.i'ii.iit 
aiMi'  -  'd  him  as  follows: — When  to  a  faiiuliai  ;i  y  with  ucoi'igy 
in  the  held  and  a  luve  of  nature  arc  united  the  skill  of  a  finished 
chemist  and  the  t  xi* ricnce  of  a  practised  worker  with  the  micro- 
scope, the  results  cannot  fail  to  be  of  the  utmost  imixiriance  to 
oarsciesce.    These  (pialifaatioru,  rarely  united  in  any  one  man, 
are  in  yourself  condiincd  with  an  untirii^  iDdostry  and  a  love  of 
science  brits  own  sake.   Thus  we  are  indebted  to  you  ior  many 
impoitaot  cootrihotiona  to  ovr  koowleilBie     gcotogy.  Your 
earlv  memoir,  "Surles  Roches  Plutontennes  de  la  Belgique  et 
dc  I  Ardenne  Fran^a'se,"  written  in  conjunction  with  M,  de  l.i 
Vallt'e  I'uussin,  wdl  long  be  cLossic  ;  y  ur  pa|iers  un  various 
subjects  connectecl  wiHi  iln  ('arbonifcr  ■     hi.nitone,  on  the 
coticiile.  the  phyllitcs,  .11.  I  ..tli.  i  aherc^l  r  f  IU-!.;tum,  and 

on  ilii  rl,  (.  |.  .  , i.'i ,, :  ,110  tn)  wlII  kti  .wti  t.i  iiccil  nv .1  e  than 
mention,  and  in  recognition  of  iliesc  the  Council  iuvs  awarded  you 
(he  Itig^by  Medal.  In  |>lacing  it  in  your  hands  may  I  be  allowe<l 
to  express  for  Diysclf  and  others  the  hope  that  it  will  be 
always  a  ple.isaat  SMVOnr  of  yoor  many  friends  on  this  side  of 
the  Channel,  some  of  whom,  myself  included,  will  not  sooo 
forget  the  plcaMUt  and,  to  us,  most  profitable  dsys  spent  under 
}onr  jpiidanoe  in  geolofsical  studies  by  the  linestooe  cliflb  of  tlw 
windii.g  Meuse  and  the  wooded  crag*  of  the  Ardennes.  The 
Presidi-nt  then  read  his  Anniversary  Address,  in  which,  after 
giving  obituary  notices  of  some  of  the  mcmliers  lost  by  the 
Society  during  the  year  iSS  j,  he  referred  to  the  j)rui.  i|i.il  ton- 
triluUions  to  geological  kftowlclge  which  havel>erii  m  nii  luring 
the  pa^t  year,  both  in  the  publications  of  the  S  .-  u'ty  nn>l  else- 
where in  Drilain,  mrrb'ding  with  a  notice  of  lite  new  views 
which  have  been  .1  !  j  tr  !  with  reganl  to  the  structure  of  the 
Western  Highlands,  an<l  a  brief  history  of  the  steps  by  which 
dMy  hmre  been  arrived  at.  The  conchuling  ]<>r^><>i>  of  the 
addrtns  was  devoted  to  a  discussion  of  the  principles  of  oomen* 
datotc  which  shoeld  be  followed  in  petrology,  with  remarks  on 
the  dassification  of  igneous  n>tks,  and  on  the  significance  of 
certain  structure"!,  especially  the  more  minute.— Ofllcere  and 
Council,  1885  :— President  :  Prof.  T.  G,  Ik>nney,  F.R.S.  ;  Vice- 
PrcsidcnU:  \V.  Carmiheri,  F.R.S.,  John  Evans.  F.k.S.,  J. 
W.  Hulke,  F.R.Ss.  J.  A.  PhiUipi,  F.R.S. ;  Secrataiim  $  W.  T. 


Blanf.ml,  F.R.S.,  Prof.  J  W 
tary  :  Warifi.;'.  11  \V.  Smyth 
Wiltshire,  F.L. S.  ;  Council  : 
V.R.S..  Prof.  T.  G.  L;..t.:le^, 
Prof.  \V.  Bo;rd  T>ftwkin  .  F 
Gcikie,  F.K.S.,  Henry  Hi^^x 
G.  J.  Hinde.  Ph  D.,  John 
F.R.S.,  T.  W.  Hulke,  " 
J.  W.  Iud<l,  F.R.S.,  J 


Tn<M.  rRs.:rT- 

"F  R  .*^  Tm.T- 
1 1 .  iiwesEun.  >\  T  ■ 
F  R.^..  W.  ijirr^' 
k.S.,  lohn  EnrN  J  . 
M.P..  kev.  t.'!-v 
Hopkbisnn,       H  . 
F.R..S.,  Prof  T.  Ksim.  i 
E.  .Marr.  M  A  ,  1  A.  f"  r  . 


Prof.  T-  Prcstwich,  F.R.S  ,  Wanngton  VV  <'^r\  1 
T.  H.'TeaU,  .M.A.,  \V.  Topley,  Prat  T.  W3:<At 
Rev.  H.  If.  Wfaiwaod«  34.A.,  Hemy  W«4«r-. 
Assistant'Secretaiy,  Librarian,  and  C-ir^ii  • :  W  ■ 
F.I-S.:  aerk?  W.   W.    Leighton  ,  U  r^r)  c 
Assistant  :  W.  Rupert  Jones. 

Fbyaicnl  Seeictjr,  Fcbraanr  a&— pre£  CnOr'.  • 
in  the  chair.— Messrs.  G.  K.  Beglcy  and  U.  *  i'  ■ 

elected  Meml'er*  of  tlie  Society. —Mr.  I.  C 
sented  two  notes  on  the  use  of  NicuF*  f  rum. 
relateil  to  the  error  in  me.asuring  a  r.Ui'.i.'n  ..■ 
pol.irisation  due  to  the  axi-  iif  ruliitii^n  of  th*  : 
pamllel  to  the  emergent   light.      .\fter      n  x: 
ern)r  was,  to  a  first  approximation,  cluiuniir; 
mean  of  the  reailings  in  the  two  oppcsate  t»isiu.*- 
tiie  author  proceetl  to  pu&h  the  calcuLnioo  to  a  'to^ 
atioii,  so  as  to  get  a  meaattic  of  the  r^tut  v 
given  by  the  equation— 

'  -  1^  -  c^nst.  -^  .  i4»"  -in  i  fc-* 

where    .u.-l  l.So  +      arc  the  two  re.viings  «  ih  -> 
angle  between  the  pl.uie  of  pt'laris-'xlK'ti  iri.l»i"- 
;  the  angle  between  the  axis  of  r>>tati<)n  and  'J: 
Thi^  cpiation  is  jiractic.illy  conecl  for  a  ttir  etn^-: .  » 
iirilinary  Nicol.    The  residual  error  cairi.  (  vr- 
rotation  of  60  if  »- is  lcs>  lli.in  2'.     The  j 
the  Nicol  ten  I  to  neutnli>e  the  geometlical  er-- 
rotation  taking  place  aliout  one  axi.s  and  hcis(*'' 
another.   The  second  note  dealt  with  a  fle»  wnW. 
ing  the  (ero  reading  of  a  Nieol  ciide.  Thb 
the  reading  when  the  plane  of  fK>l;iTL*3t*ija 
axis  of  rotation  of  the  tahte  of  a  sj>c>:;rtwl*tff    '  ■ 
fixed  on  the  tab'c,  '1  c  1  „i  •    ,  icncheit  ^y  i  f  "  [ 
circle,  and  the  rei  lir.;;  u'..vii.      The  '  | 

through   iSo*,  iti     lii;Kt  rjuenchcd.  and  il'c 
again.      The  mean  of    the  two    rcadmjjs  (->- 
required.    It  was  described  bow  the  crT->i 
of  symmetry  of  the  Ni  -?  might  l«c   foun.l  ab.  -- 
Mr.  H.  G.  M.idan  e»l  1'  a.  I   .«  i  describcil  >«o.  :  «  J 
polarising  prisms.    The  first  of  these  »  ii)  M  ■ 
ha<  been  described  by  bini  {ComfUi  Rntif-,  > 
'  1884).   The  prism  consists  uf  a paialldopipetit^^' 
of  refittctive  index  t  -658,  the  same  as  that  of  Iod«<  j 
or<iinary  ray.    The  gl.xss  prism  is  cut  like  tht^"'''  1 
prism,  a  cle.iv.age  plate  of  spar  being  ccmeuNd ^| 
lialves  by  an  organic  .-i-tn.  ti;  ..f  ;•  -  ' "s 

than  l'65S.  .\  lieain  i.f         ttav.  i ■ -.n- iJk 
the  spar  at  an  angle  . I  7"  -H  .    The  ordinary  nj'-^' 
without  change,  but  the  exiraordnsanr  riy  is  , 
the  first  surface.    The  prism  gives  a  6elJof4o'.  • 
prism  has  the  «eat  advantage  of  rc<iair.nj;         ^  ^ 
quantity  of  Iceland  «pat,  a  ^ll>l^llln<:^  '.hii  ^ 
scarce  and  expensive.  Ilu-  ui.hi;r  pri-mn  sh.j^n  '^^ 
one  by  M.  Bertmnd,  described  in  thi-  «i«  P»l*^  '  *j 

-  

.;i..n  ».->  M.  BertrantF-  priwi 'i*'*  * 

i  r  .-1  L-.I  i-^-  c  .ulil  be  ubt.xinrtl 
.         .     -  .1  -I  Im,  live  ijf  1"6^S 

•  I'l     m  l  lui.iH.'i.  k-.n  V  ilic  atmcspho*. 

I'l.    ;  -.-.VA  l|  Ir  ■  .1 
I      A\.:.ir.  r 

"  I  hc  most  economical  potouiiardiffercnce 
enndesvcnt  lamps."  The  astbeci  txm^atSe 
imporlnncv  of  ckperimcnUi  being  p»>*"  ■ 
descent  lam(>s,  in  addition  tecxpoime*. :  <  -  < 


is^; 

:;i  N 
I"  ' 

.1.1:1. 


prism  by  Ahren^  deactibedfal  tb^  /' 
and  n  modilicatkm  of  tlie  llCter  by  Mr 

M  M  I..:  !■ :  Hnmy  19.    Mr.  Lewis  WnJ'i'r* 


■.I    v»l:.  -I- 


Hi*'** 


I  I'u-  'iir''"!        py  no 

;i  I  n  et  !>)■  him^lf  *nJ"j.^ 

:al  DotenitttMiffereace 


o  the  experimenfi  on  life  <^^t  x  1  y      t  unstf'^^ 
for  January  Jt,  thc}-^ 
in  pounds,  sr  lh« ! 
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■f  lamp  in  hours,  nti'l  9(r)  the  number  of  cnn'11c< 
alem  to  the  lamp,  /(i  )  and  being  cxpres^Cfi  as  a 

on  of  ihc  potential  «lifrcroncc  in  volts  —  slnnas 

'  /(:-)  X  9(v) 

e  cost  per  year  per  candle,  as  far  as  the  renewal  of  larnp^  is 
mcd.  Also,  if//  stands  for  the  co5t  of  an  electric  horse- 
r  per  year  for  llie  numl  ir  of  li  riirs  electric  force  is  em- 

ri,   and  /(r)  the  number  of  watts  per  candle,        x  /(;') 

746 

s  for  the  cost  per  year  |>er  cindle  as  far  a*  the  production 
■wcT  is  concerned.  The  sum  of  these  two  represents  the 
cost  i)er  candle  per  year,  and  the  ^-aluc  of  t-  that  makes  this 
nimum  may  be  fi>und  cither  graphically  or  analytically, 
the  problem  uraphic.illy  f>>r  the  loS  vult  Edison  lamps 

at  the  I'insburj-  Technical  College,  wheie  n  may  be  taken 
»o  an<l  //  —  5/.,  they  find  th.il  the  minimum  value  of  the 

Cost  is  given  by  v  =  106.  The  curve  connecting  total 
y  co-t  \KX  candle  with  v  they  found  to  be  very  flat  at  this 
,  showing  that  the  lamps  m.-iy  t>c  burnt  with  a  polenti.'\l 
once  vnrj'ing  much  as  4  volis,  witli  only  5  per  cent, 
ion  to  the  annual  cost.  It  is  fouml  th.nt  with  certain  types 
candescent  lamps  the  canillc-|>owcr  of  the  lamp  varies  .is  flu; 
nial  diiTereiKC  minus  a  cnnNtant.  'I'hc  authors  also  find 
in  rough  photometric  experiments  No.  S  s->crm  candles  may 
1«siitute<l  for  standant  ones.  —  Mr.  Macfarlane  dray  gave  an 
int  of  a  roost  extende<l  investigation  upon  the  second  law 
ermodynamics.  From  considerations  connected  with  the 
fic  heals  of  liquids  and  gases  the  author  comes  to  the  con- 
in  that  the  secon<l  l.nw  is  not  true.  Tiie  experimental  results 
nre  chiefly  those  of  Kegnault,  to  which,  however,  Mr.  Gray 
i|>plicd  some  corrections. 

KniNniTRCii 

3yal  Physical  Society,  Febniar)-  18.— The  Rev.  Prof. 
Lin-,  r).r>.,  F.  K.S.R.,  President,  in  the  chair. — The  follxw- 
ommunications  were  re.n<l,  vix.  : — I'rof.  W.  Turner,  F.  K..S., 
>il«'<l  and  rlescriln-d  a  collection  of  fossil  lionet  of  mammals 
ncti  in  excavating  the  new  dock  ami  a  gas-holding  lank  at 
th.  He  w.is  indebted  for  these  to  Dr.  l.eitch.  Mr.  Charles 
I,  and  Mr.  J.  T.  Middleton.  The  sjK'cimens  consivte<l  of 
r«.  .nrul  a  humerus  of  the  Red  Deer,  vertotir.L-  nf  two  whales 
.wo  skulls  and  some  of  the  bones  of  the  limbs  of  the  great 
ct  «ix  of  Hritain,  lie  frimif^tnMi.  Those  found  in  exca- 
1;;  the  ilock  Were  within  a  short  distance  of  e.ich  other,  lying 
1>oilofwet  gravel  and  shingle,  mixed  with  oyster,  mu>scl, 
cockle  l>c<|s,  the  material  overlying  the  Iwncs  txring  Iwenty- 
•et  in  thickness.  One  of  the  antlers  contained  eight  points, 
it  is  doubtful  if  a  finer  specimen  could  l>o  found  on  any 
ing  red  ileer.  Tfie  lower  jaw  of  one  skull  of  the  Bos 
ii:^fnius  was  obtained,  and  it  is  appaiently  the  only  speci- 
th.at  had  been  seen  in  Hritain,  and,  comparing  it  with  the 

cattle  in  Cadzow  Forest,  he  found  that  the  evtreme  length 
le  jnw  of  the  fossil  ox  w.is  \%\  inches,  as  against  15}  inches 
ic  ll.imilton  cattle,  Ix-ing  a  difference  of  nearly  3  inches. 

leg  Injnes  also  showe<l  the  ma>^sive  character  of  the  Great 
and  rnable<l  the  Society  to  realise  its  magnitu<le. — Dr.  R. 
le  Murray.  M.A.,  M.R.C.I'.E..  described  and  exhibited 
c  new  mollifications  of  recording  ap|iar.nus.  —  Dr.  Rainsay 
■juair.  F.R.S.,  descril>cd  and  exhibited  a  new  fossil  fish, 
'iuhthyt  multhlriii'us,  found  in  the  bl.ick-b.and  ironstone  .it 
nerton. — Mr.  George  Hrook,  F.  I..S.,  <lescril)cfl  a  new 
dod  for  the  aeration  of  marine  aquaria. — Mr.  John  Hunter, 
.S.,  read  a  ])aper  on  a  new  nKMlific.ition  of  Lunge's  nitro- 
fr.  — Prof.  A.  G.  Nathorsl  and  Prof.  Gii-t.iv  t.indstrom,  of 
•kholm,  have  been  clcctetl  Corrcspomling  Fellows  of  the 
ety. 

-iBtitution  of  Civil  Engineers.  February  19.  — Sir  Frede- 
J.  Itramwell,  F.  R.S..  President,  in  (he  chair. — TTie  secrmd  of 

urse  of  lectures  on  "The  Theory  ami  Practice  of  Hydro- 

h.inic»"  was  delivere<l  by  Dr.  William  Pole,  F.  R.SS.,  L.  and 
M.Insl.C.E.,  Honorary  .Secretary  of  the  Institution,  the 

eel  being  "  Water  Supply." 
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of  excretor)'  .s)-stem  found  in  the  Knteropneusta,  by  Mr.  W. 
'  Hateson. 

'  Linnean  Society  of  New  South  Wales,  December  31, 
i  1S84.— C,  S.  Wilkinson,  F.L.S.,  President,  in  the  chair.— 
j  The  following  gentlemen  were  present  as  visitors: — Messrs. 
;  W.  II.  Caldwell,  B.A.,  C.  E.  Smith.  J.imes  Mo^ely.  Alex. 
'  Hamilton. — llic  following  ^wpcrs  were  read  : — Occasional  notes 
on  plants  indigenous  in  the  immediate  neighbourhood  of  .Sydney, 
No.  8,  bj-  Edwin  Haviland. — The  geology  .int)  jihysical  geo- 
graphy of  the  .State  of  Perak,  by  the  Rev.  J.  E.  Tenison- 
Woo-ls,  F.G.S.,  &c. — Xote  on  an  apparently  new  parasite 
'  aflecting  sheep,  by  R,  von  Lendenfeld.  In  several  localities 
sheep  were  anectc<l  by  a  disease  similar  in  appear.mcc  to  epi- 
thelial cancer,  which  appearetl  on  the  feet  behind  the  hoofs  and 
on  the  lips.  Tl  e  histological  investig-itinn  shows  that  the  rcte 
ia'il|>higii  is  inflamed  and  the  Papilla;  attain  a  very  l.irge  and 
abnormal  siz;  ;  the  outer  layer  of  the  skin  .nnd  the  homy  epi- 
thelium are  very  much  thickened,  and  it  is  apparent  that  between 
the  horny  l:\ycr  granular  masses,  apparently  parasites,  are  dis- 
|>osed,  in  whith  nuclei  can  be  detected.  Tlic  author  supposes 
these  to  be  an  .Amreba,  an<l  to  cause  by  irritation  the  hyper- 
trophy of  the  epithelium.  Tlie  sections  were  exhibited  under 
the  microscope  ;  the  specimens  were  harilene<l  with  chromic 
acid  .and  stained  with  picric  acid  cirmin. — On  the  temperature 
of  the  body  of  Omilhorhynthut  /•aradoAUs,  by  N.  de  Miklouho- 
Maclay.  The  result  of  some  observations  on  the  tempt-rature 
of  the  Ornithorhynchut  is  here  given,  showing  it  not  to  exceed 
40°  C.  or  76'  Fabr.  Previous  observations  made  by  the  Baron 
ha<l  shown  that  the  temperature  of  the  lx>dy  of  the  Echidna  w.t5 
at  least  5*  Fahr.  higher  than  that  of  the  other  Monotreme. — 
Mr.  W.  II.  Caldwell,  B.A.,  exhibited  several  specimens  which 
he  had  recently  obtained  in  Queensland,  showing  the  stages  in 
the  development  of  the  Monotremes  from  the  laying  of  the  egg 
to  the  hatching. — Mr.  J.  Mitchell,  of  Powning.  exhibited  a 
Lirge  number  of  .Silurian  fossils  collected  by  him  in  ilie  neigh- 
bourhood of  Bowning.  They  consisted  of  a  variety  of  moUusks, 
corals,  and  about  sixteen  species  of  trilobites.  Among  the  trilo- 
bites  are  P/tacof'S  umdatus,  P.  lotif^Uaudatiis,  /'.  nurinurus 
punttatus,  and  P.  Jamesii  (?),  Calymrtu  {Lntaria  ?),  Ilnrpes 
un^ula,  Staur0ftf>halus  Murchi^.^nii,  /Jrontftn,  and  several  of 
the  genus  A 'hia ptis,  one  of  which  attaineil  a  con^iiJer.iblc  sire. 
Tlie  mollusks  included  representatives  of  P^nt.tt^t(rus,  Orlho- 
ceras,  Avicula,  Stropkomtna,  &c. 

Paris 

Academy  of  Sciences,  March  2. — M.  Bouley,  President, 
in  the  chair. — Note  on  "  Les  Origincs  ile  rAlchimie,"  by  the 
.author,  M.  Bcrthelot.  In  this  work  the  origin  of  alchemy,  fore- 
runner of  the  modem  science  of  chemistry,  i.s  traced  liack  by 
means  of  Greek  manuscripts  and  Egyptian  papyruscs  to  the 
remotest  historic  times. — Researches  on  isomcry  in  the  aromatic 
series  ;  heat  of  neutralisation  of  the  polyatomic  ph<-iioIs,  by  MM. 
Berthelot  and  Werner. —  C)l>scrt'.ilions  of  the  small  planets  and 
of  WcilfT's  comet  made  with  the  great  meridian  at  the  Paris 
Oljscrvatory  during  the  last  quarter  of  the  year  1884,  communi- 
cated by  M.  Moucnez. — On  the  |>criodicity  of  the  solar  spots, 
and  the  anomaly  of  their  last  maximum,  by  M.  Faye.  The 
i>eriodicity  is  regarded  as  established,  an<l  the  irregularity  in  the 
last  maximum  i?  referred  to  a  possible  <|uasi  independence  of  the 
northern  and  southern  sn|ar  hemispheres,  in  virtue  of  which  the 
epochs  of  theirrespectivcgrcatest  activity  may  not  coincide  exactly. 
— First  explorations  of  the  mission  sent  by  the  Academy  to  stud^ 
the  recent  earthcpiakes  in  the  south  of  Spain,  by  M.  Fouqne. 
The  mission,  consisting  of  MM.  Fouquc,  Levy,  Bertrand, 
Barrjis,  OflFret,  Kilian,  and  Bergeron,  arrived  at  M.il.oga  on 
February  7,  and  from  that  point  visited  Periana,  Zaff.iraria, 
Vcnta  de  ZaflTararia,  .\lhama,  .■Xrenas  del  Rcy.  and  AlbuBuelas, 
which  places  suffered  most  during  the  disturbances. — On  a 
characteristic  reaction  of  the  secondary  alcohols,  by  M.  G. 
Chancel. — Action  of  oxygenated  water  on  the  oxi<les  of  cerium 
and  thorium,  by  M.  Lecoq  de  Boisbaudran. — Correction  of  a 
previous  communication  {Comftes  Ktndnt,  Fcbru.ary,  1879,  p. 
322)  regarding  the  snectnim  of  Samarium,  by  .M.  Lecoq  de 
Hoisbauelran. —  On  the  prevailing  winds  of  North  Persia, 
and  on  the  south  wind  of  the  province  of  Ghilan,  by  M. 
J.  D.  TholoMn. — Report  of  the  International  Cotnmis«on  for 
the  wirji-ning  and  <leepening  of  the  .Suez  Can.il,  pre- 
tented  by  M.  de  Lesseps.  —  Election  of  M.  Grand'  Eury 
Corresponding  Member  for  the  Section  of  Botany  in  place 


Digitized  by  Google 


452 


NATURE 


\Mmk  I 


.J 


of  the  IrUe  M.  Duval-Jouve. — Kcply  to  some  oi  the  criticisms, 
fonDuUtCfi  in  connection  with  the  note  of  January  5,  on  the 
fieproductioa  of  phylloxera  and  the  employment  of  the  sulphate 
Of  carbon  fer  its  destruction,  by  M.  P.  Boiteau. — On  the  spcc- 
trmn  and  formatioD  of  the  tail  of  Enckc's  comet,  bw  M.  Ch. 
Tripled. — Oo  a  theorem  of  M.  D.-irboux  in  nuUMOUUical 
jmntfusr  b]r  M.  E.  Pkard.— The  poles  of  (lie  gyrasoope  and 
rotating  solids  io  eonnectioo  with  Coriolis's  theofen,  Vy  M. 
Henr}-. — Hn  the  maxim  phase  in  the  diurnal  variations  of  ter- 
restrin!  ni.ij;n'  tism  in  1882,  according  to  the  results  obtained  at 
thf  ^t(>Ill>Mun^  ( )l>^t■r\'atory,  by  Nl.    1  .   I'escroix. — Claim  of 
priority  id  n  >|K  (.t  nf  (he  process  of  ^uiulaiion  of  the  extra  cur- 
rent cmployr  !  1 )  M.  i'Arsonval  to  avoid  the  dangers  ■  f  me- 
chanical gcnetatots  of  electricity,  by  M.  A.  Djinsin. — t.>n  the 
means  of  counteracting  or  diminishing  the  dangersof  the  extra  cur- 
rent in  dynamo-electnc  machines  in  case  of  rupture  in  the  exterior 
circuit,  by  M.  J.  Raynaad. — On  the  limkof  density  and  atomic 
Talne  of  the  gues,  and  espedally  of  oxygen  and  hydrogeUi  by 
M.  E.  H.  Amagiit.— Composition  of  the  gaseous  products  of  llie 
oomlxtttiaB  of  iron  pyritcst  and  influeaee  of  Glover's  tower  od 
the  prodaedon  of  suphmic  acid,  by  M.  Scheuirer-Kestiier.— Oa 
the  separation  of  alumina  and  the  scsquioxidc  of  irt>n,  by  M.  I'. 
Vignon. — On  some  basic  and  ammoniac  nitrates,  by  M.  G, 
Andre. — On  the  compoMtion  of  the  glyox  il  ;        ha^i  nl  mi- 
m..ni.-i  (C<H,0«.  2(AzH.O,  5,04).  2110),  !  y  M.      1- . -t.  uin.L -  - 
Ai  It  41  of  the  sulphate  of  cinchonaminc  on  ;h'   i  ii i: -Jation  and 
secretion*,  by  M.M.  G.  See  and  Bochcfontame. — On  ihc  substi- 
tution of  quinine  for  creosote  and  phenic  acid  in  the  treatment 
of  typhoid   fever,    by   M.    G.    I'ceholicr. — Measure  of  the 
pressure  necessary  to  determine  llie  rupttire  of  Mood- vessels, 
by  MM.  Grehaat  and  Quioquand.— On  some  peculiarities 
iclative  lo  the  oooaections  of  the  cervical  ganglia  of  the  sym* 
ptthic  nerve  and  the  distribution  of  their  imereat  and  dKsrent 
Dranche*  in  ^iir«r  bosthas,   by  M.   F.   Rochas.  —  On  the 
mUiTL  of        placental  neo-formation,  and  on  the  unity  main- 
taintd  in        ilLvclopment  of  the  placenta,  by  M.  l^aulanie. — 
Note  on  the  Ui  ;u>  .imi  placenta  of  a  gibbon,  by  M.  J.  I>(  tuker. 
—On  some  jMiiiits  ii«  the  physiology  of  the  muscidar  ^\  -(t  in  of 
the  inveru  l  i.ui  %  by  M.  H.  de   Varigny.— On  /'  ^  ln,,'ros, 
Rochbr.,  an  t    ri  1  revcniive  in»)culation  against  epiz<X)tic  peri- 
pneumonia .L^  [if  u  tiscd  by  the  Moors  and  Fulahsof  .Sencgambia, 
oy  Dr.  A.  l  .  de  Kocbebrune.    This  variety  of  domestic  ox, 
peculiar  to  .SeneganUfl,  is  ciuracttrucd  by  a  third  hom  growing 
from  the  nasal  process  and  identical  io  iu  constitution  and  deve- 
lopment to  the  two  fiootal  hocus.   The  variety,  which  is  of 
unknown  of^|^  is  thoroufUr  estaUjAedl,  and  ham  time 
immemorial  has  htm  inoculated  by  the  natives  with  the  vims  of 
epizootic  peripncium 'nia,  a  disease  prevalent  in  the  countr)-. — 
On  the  movscs  of  ilit  Carl>oniferous  epoch,  by  MM.  H.  Renault 
and  R.  Zcillcr. — Origin  of  the  iron,  m.igne  i.i,  nmi  jiik  •  ri  s  in 
and  at  the  r>ot  of  the  junissic  Limestone  hill-  -11  tht  jicr»phcry 
of  the  central  plateau  ir.  1  l  Anct  ,  t  '\   M.  I>icidafait. — On  a  re- 
markable deposit  of  running  water  m  the  mines  of  Carmaux, 
Tarn,  by  M.  .Stan.  Mcunicr.^ — Destnicfivc  effects  of  a  water- 

rit  whichrecently  p.as-c<l  over  the  .\rgent.an  district,  Ome,  by 
E.  Vlmont. — new  method  of  obscr\  i[ig  stars  during  their 
tnmsit  across  the  me'idian,  by  M.  Ch.  V.  Z«»ger. 

Physiological  Society,  February  13.— Prvl  !  iisth  pro- 
duce! .1  few  specimens  of  Lcphius  pmalorius,  and  drew  »pecial 
attention  to  the  two  rays  situated  above  the  wide  gape,  and 
ending  io  flap-like  appendages,  which  in  some  had  the  snapc  <>f 
a  flyi  in  ethos  that  of  a  worm,  and  weic  used  b/  the  fish  il<' 
bait  to  attract  its  prey.  The  jaws  .ind  fins  were  Uhcwiae  covered 
with  flap-like  apjx^ndasjcs,  excrc  cence*  of  the  skin,  whidi 
rendered  tiie  aiKinil,  .  L.illy  in  mu  l,  i  .iinplctely  irrecog- 
nisnblc.  The  ptLuli.ir  iltvi nt  1  tin  >L[n  of  this  fish 
induced  the  s|>cakcr  to  search  for  >  >!  t<  .]  .iiiljn;;  ;  .  l  il;  >ritics  in 
its  ner»'ous  system — peculi.iritics  w  hi»  li  lie  mo;]  i.'crcil  in 
its  medulla  oblongata.  He  found  then-.  ..n  tin  1  >  ,ii -ior  si<ic 
of  the  medulla,  and  quite  su|>erficially  situated,  a  group  of 
huge  g;inglion-cells,  rcci»giiisable  by  means  of  a  len.s,  such 
ashad  hitherto>beeo  found  only  in  Malapterur\is.  While,  how- 
ever, this  bitter  fish  possessed  but  two  such  gigantic  cells,  I^ophius 
had  a  latget  number  of  them,  and  these  offered  for  study  a 
series  of  general  prohHeins  on  the  structnic  of  ganglion  cells. 
The  protoplasm  of^these  colossal  nerve-cells  was  not  fibrous,  but 
granular,  the  nucleus  large  an'l  bladder-like.  The  nutriment  was 
providetl  by  a  close  capillaty  n--^.  wf  i.Ji  el'.icd  tightly  around  the 
pUsm  aod  keat  loops  into  its  reccssot.     Ibe  cells  were 


multipolar,   yet   one  proce^,   which  in  cwr  a* 
jicripherical,  preponderated  in  size  om  all  '.tf  -i^^ 
these  cells  there  branched  off  g^nlic  ncrvtnt  b^ta 
of  pOWCiAll  fibrous  axis  cylinders  and  thfatht. 
nerves  were  found  partly  also  in  the  roots  of  :lar  tajc 
minu<,  and  probably  spread  to  the  peculiar  ckkw 
ages  of  Lopiutts.  Altogether  ProL  Ftiiidt  tdr«i 
justified  in  concluding  froin  what  hehad  bhsciwdia 
lions  of  the  ganglion-cells  of  Ix^[>hius,  ihu  ili^rr 
npolar  nor  unipolar  Rani»lion  cell»,  Imt  onJv  •ipv.." 
pol.ii,  .^ml  thai  the  )ir.H.  ^v,  .,f  t;snglioi>-cr- 
so  that  frequently  an  axis-cylimlei  wuald  t<  v\  'i.v 
giinglia.  —  Dr.  1' hi  iiof)' spoke  in  detail  of  the  tfj«ri - 
out  by  him  in  the  J'hysical  Institute  regaivlin;  tt. 
of  visual  .icuieuess  on  light  intensity.    Bv  «•«  ■> 
the  report  on  the  subject  given  by  Pr.  k-iue  *: . 
ing  of  the  Physical  Society,  be  it  here  obsernsi  -i. 
amoitf  the  eyes  examined  showed  theouetvr.  >- 
weak  light  intensities,  and  that  the  vaucmm  "f 
(l<IO00th  of  the  normal  wbIih^  was.  m  pit-,.'--:; 
obaervahte  under  an  illumination  corrctpomiiiv  *'  - 
of  the  petmlt>'jni  1.uii[   !'>  .\  distance  of 
acutcness  waj  I'urtlici  exAuiined  under  a  chingtn:  - 
ri  d  and  blue  light.    Re*l  light,  ju>i  asmuc^i>» 
with  increasinjj  intensity  a  very  rapi<l  incrcav 
The  eurvr  n  ihe  l.i-l  nt  ir.l  liL^ht  •.»:>»,  ho»f\f', 
that  in  the  case  of  white  light.    L'nJer  1  t>lL» 
sharpness  very  slowly  declined  with  incrcuitk:  i, 
I>r.  Uhthoff  next  described  an  apparatu>  lie  !n^ 
the  purpose  of  measuring  the  angle  oi  the  mv.h 
line  peiipendicular  to  the  comen,  without  the  aw  « 
mometer.  The  principle  of  the  appetalus  wh  tsK 
ing  the  angular  displacement  of  a  plane  psnfar  .- 
the  glass  plate  standing  {x-riiendicuMr  fim  R»  *  ' 
then  to  the  factual}  visual  line.    Both  the  ipp^^ ' 
Uhthoff  and  the  microscopical  preparuko;  >< 
gangiiMn-i-eiK  ar:  I  111 >i qI  Lo|Aiiiu  were 
in  the  deinunstr.itin^;  h.dl. 
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THURSDAY,  March  i». 
•VAt  SOCIKTV,  al  «.io.— The  Abv>rplion  Spectra  of  the  Alkaloidi.  II. c 
E*rof.  W.  N.  Il.inl.),  K.  R.S,  -  L..nint,uii„<!^  n.»an!,  ll.e  Suluti,.n  nf  th 
riMinicil  Constitution  of  lutin  :  The  Ulc  Prof.  H.  Kolbe.  For. Mem. K.S- 
-Afa«»M  flf       Kanriii  wtik  mpm  w  I>M%PHwaic  SliiptkFww- 
iont  of  iIm  Swam)  and  TMrd  Kind* :  I.  GriffillM. 

vTHKMATtCAL  SotiKTY.  at  8.— On  Ul*  Flentire  of  Beam*:   Prof  K. 

*c.\rv>ii.— <)ii  a  MelhcxI  in  ihe  Analy«U  of  PiAJir  Curve*.  Pari  a  :  J.  J. 

Valker,  K  R  S.  -  Iwo  Kleiiimtary  Proof' of  I  he  Contact  of  thr",V./'" 

rirclc  <if  a  PUur  Triartir  » >lh  if'--        rilied  unA  F.^oihed  Cin  Ici,  togrlher 

»ith  a  Pnipcrty  of  the  C  ommon  Tangents  :  Rev.  T  C.  Simmon*. — Another 

*roof  of  the  kame  :  R.  Tticteii— On  Ihc  Gc  imelrical  Fonn  of  Perfectly 

legular  Cell-Siructure  :  Mn.  Stywil,  D  Sc. 
iFrv  or  TF.l.Er.R«ril  Encinfuis,  al  8.  — On  (V.n»tAnl  Eleclromotive 
■  'IP  ill  an  I-.lr.  int-  l.itflu  Circuit  :  Sir  Pavi.l  s.il,  inoti^.  Kirt  — K^LrtriL-il 

.tefmitions.  NomeocUture,  and  Notatioa  :  Attdrcw  Jamioton,  F  K.2>.i!^. 

ciCTV  w  Am,  tt.   Btfit  iMjHWMiwi  ill  Pholaarapliic  Da««lop> 

neni :  W.  K.  Bttrton. 

vwiN  Is^TiTCTiov,  at  7.— TlW  Haaeferte  Composers  of  BMliwvw't 

.n..  :  Prof.  F.mest  Paucr. 

VAL  1m«titutiun,  at  3.— Tha  Haw  Chaauttqr :  Prot  Damr. 

FMIDAY,  Mabck  13. 
CISTV  or  Am,  at  I.— Taaaak  Edocatioii  in  India :  Maachaijaa  M. 


(VAt  tmTiTvnoM,  at  9.— Accidental  Exptoiioiia  caaaad  bv  Noa-aaplo«wa 
[Jqaida:  SirF.  A.  Abcl  ,  r— 

SA  TUKDA  y,  March  14. 
s-'.u  Al.  S<x"irTV  .It  -  —Characteristic  Coma  and  Surfaces  of  Incan- 
Irvrriit  I«-»nvp<  '.  Prof.  I  A  Fleming,  —  ni«~u*«nn  on  Profci^-  rs  Ayrlrtn 
irul  PfiTv'*  I'.ijTr  on  Tn<."in'lc*rent  l..imp*.  —  Krrcnt  Rc5<;irchc*  on  R.iiiia- 
ion  :  tapi.  .\bney,  F.R..*^,  — Further  Lecture  Experiments  on  Spectrum 
AaatyMt :  C  Cleminahaw.— On  Sir  W.  Thoauoa'a  Qnadnuit  Elecuo- 
sveter  :  Pr.  J.  Hopkinvon,  P.R.S. 
(1  .-.IMS- A-is.x  MiioN.  at  a  — VhU  10  BriiUi  Ml 
>>■  vs'.  (.  .iiTuii^rr-.  uj.  (.  >.?.>d^,  Reeaai aad  Foadt 

irAL  iJOTAMIC  SOCIBTV,  at  J.15. 

•VAL  iNSTtntnOH,  at  3.— Richaril  Wagner:  C 

SUNDAY,  Mascm  15. 
may  LKTi«i8oainr,at4.-fliadaiHiat  Boom:  M. S. Ctaawy. 

inSPAY,  Makcii  16. 
zmrr  or  Arts,  at  a^arvina  and  Fumitw* :  J.  HnftrfM  PoMan. 
:-raii*  iMtTiTun.  at  a— Foaiil  Botasy :  W.  P.  Jaaca. 
NBON  iHSTiTtfTiON,  at  S'-AMiwMaial  Lcctore ;  J.  Nonaaa  Lodkytr. 

TUESDAY,  Makn  17. 
DtORtCAL  SoTiiCTV,  at  8.       Report  on  the  Collection  of  Btrdt  made 

urini;  the  Vus.i,-.-  ,,f  ihr  V.irht  .^f.^nrhti.t.  Part  I.:  l>r.  F.  H.  H. 
•  ui'.l<-m»rj,  M  A  ,  M.l'  ,  l-.l  . — <_»n  the  l{^lttcrflie^  of  Timor-Ljut  :  r. 
lvirM.h.  Communiratetl  by  I'r.  A.  It.  Meyer,  CM. Z.S. — Notes  on  the 
fenivtan  CUOr-Swallow  (Petrochelidon  ruficoUi*):  Ptol.  W.  Nation.— Ob- 
ermiion*  oo  the  Theory  of  bcxual  Uimorphitm :  Jean  Stolfmaon. 
A 1 1 H  I  ic  AL  S<K»TT,  at  7.4S> 

.IK IV  OP  Aan,  at  a— Tna  Ctoga  and  iha  Canfanaea:  Conannder 

^^amcron. 

VAl.  IwartrVTION.  at  v— I>iK'r>tion  and  Nutrition:  Plttf.  Gaaifoa. 

11/ P.': AS r> A):  March  18. 
VAi.  Metf.o«olcx.ii  AL  .Skiktv.  at  7. — Notes  on  Sonshinc  Records: 
)x  rt  H.  Scott,  M. A.,  F.R.S.— Rc«ultiof  Metcara)e|»cal  ObMrvatioos 
<:.,.Ur   It  San  rala,  Brnd,  18791883:  Tba  lata  Haafy  B.  Joyner, 

r|.Inst.C  E. 

ncTV  OP  AaTi,  at  a— Rivan*  Mlailaii  ni :  J.  W. 
Nc's  CoLLKca  SciiMct  SociBTV,  at  7.— SaUliiias  1 

IIIVRSDAY,  Makm  i«. 

VAi.  Sot  iR  TV,  at  4.  jo. 

.SPAN  .SocinT,at  a— NcipGetvcra  andSpaslii  af  HfdtdUt  taaH. 

.ait>'<  C<  llecHoa:  YwX.  Alt  man  (postponed  fi«iB  Marai  A— Flaaia  of 

.lorcnby.  RKiU^k,  O'Neill,   and  Margaret  Islands,  South-Eart  New 

".uiiir.i  :  Win.  K.  Amiil. 

NiwN  IsfiTiTt  HON,  at  7.— I'ianf.furti-  Composers  after  Itectlio*«n'«Tilll« : 
'rot.  Ernest  Paurr. 

YAL  IstSTiTirrioN.  at  i.— I  K.-  New  Chemi.tr)' :  Prof.  Dewar. 

hKIOAW  MakOi  jo. 
VAL  lN>TITimoN,  at       Liquid  Films:  Prof  A.  W.  ROcker. 

SATURDAY,  Marcm  it. 
VAL  iMSTtTin-MHi,  at  >— Kkhaid  WagaaT :  C 


SUBSCRIPTIONS  to  "  NATURE." 

,t  ,  *.  * 

Vearly  aS  o 

Half-yearly  14  6 

Qoarterly   76 

To  the  United  States,  the  Contintat,  and  all  places 

within  the  Postal  Union : — 

*.  d. 

Yearly  30  6 

Half  yearly  15  6 

Quarterly   go 

CHARGES  foTADVERTISEMENTS. 

Three  Lines  Id  Coleaia  a*.  M  9^.  per  Liaeefter. 

One-Eighth  Page,  or  Quarter  Cotenia  .  .  .  O  18  tf 

Quarter  Page,  oi- Half  a  CohiBo  1  15  o 

Haifa  Page,  ore  Colemn  ^   (  O 

Whole  Page  660 

PMt  Ofiet  Ordtrt  fayabU  to  MACMILLAN  dr-  CO. 
OFFICE  I  eg,  BBDFoap  agRBET,  Stbawd,  W.C. 

HATHORN,  DAVEY,  &  CO., 

LEEDS. 


THE 

DOMESTIC  MOTOR 

(DAVEY'S  PATENT). 
The  most  eeooonical  imall  motor  for 

pumping;  u;i!<T  .ind  driving  small  m  achinery. 
Cost  of  fuel  one  farthing  per  horse  puwer  per 


nr  TOFORmjcmciiaHinift 

Catelofnee  oa  AppUeaUoii.  


SANDERSON  &  Co., 

Sole  InTentora  of  the  Solid  Copper  Tape 

LIGHTNING  CONDUCTOR 

lo  Continuous  L^ni;ll;^,  with  out  J  ■mts.  a<.  511  j  plied  by  them  to  H  t  r  M.i  ic>ly' 
Government  and  the  Colonies  ;  the  Italian  Goveromeat.  the  Areenuoe  Re- 
INiUic,  and  other  FoteinOovotaaaau  X  tkoRoyalCowliof  Jaadsa,  Straad, 
tiM  HotMoa  of  FafVanicat,  fte. 

The  Jury  Commi<%ion,  •clinK  on  the  Reports  of  the  International  June«  of 
Ihe  Health  Exhibition,  have  avirartlcd  a  BronTC  Medal  in  C1.tj^  it  u>  Mc*sri. 
SAKliKRSON  &  Co,  for  ihrir  Soliil  CopixT  T.ipe  Lightning  dnijuctois  in 
Continuous  Lengths,  without  Joints,  and  uf  lli,.'!,  <    iv  m  :  i v  C  upper. 

LEADEN  HALL  H.)U.SE,  101,  LEADEN  MALI.  SI  KLE-|.  E.C. 

A  GREAT  BOON  TO  AMATEURS. 

Photographic  Appacataa  aad  llalaiiab  of  tha  Hlglwil  Qulity  mwUod 

at  City  Prices  from 

THE  WIOTOGRAPHIC  ARTIST'S  STORB8» 

43,  CHARTERHOUSE  SQUARE,  E  C. 
(Close  to  Aldersfate  Station). 
COMPLETE   TOURISTS'   OUTFITS.     EVERY  REQUISITB 
N«irIllHl«MadFkieaUM<tf.  AddraMtbaMAiCABaa. 


The  CHEMISTRY  of  the  SECONDARY 

BATTERIES  of  PLANTft  and  FAURE.    By  J  H.  GLADSTONE, 
Ph  D  .  K.K  S.,  and  ALFRED  TRIBE.  F.Inst. C,  LCCttUCr  OB  Clw 
mistry  at  Dulsrich  College.   Cro«n  Svo.   u.  td 
MACMILLAN  A  CO.  \ 


HEMICAL   AND    PHYSICAL  APPARATUS, 

PURE  CHEMICALS, 
PRECISION    BALANCES    AND  WEIGHTS. 

PRICE  LISTS  OH  APPLICATION^  PRICE  u. 

F.   E.   BECKER   &  CO., 

34«  MAIDEN  LANE,  COVENT  GARDEN,  LONDON,  W.C 
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NATURE 


\Man\  t;,  .• 


JrsT  Pl'ULf^HEn.    Drmy  Sro.    t*.  elfitk  hoardt. 

^D^O^SO^R     A  IV  ID  FR^NC 

/f/M  iome  Atcount  tf  I  he  Island ,  its  People,  its  Resources,  and  Development. 

Bv  GKORGE  A.  SHAW,  F.Z.S.,  London  Mission,  Tam»tave. 

Wiih  many  Illuttrationt  and  a  Map. 

Thi*  bx>k  i*  of  unusual  interesi.  Mr.  Shaw  tracct  carefully  ihe  origin 
and  hi\1or}-  of  the  French  cUimt  in  M:iilAt::is<  ar,  and  cnalileH  hi-  rcadcn  to 
rMimalc  accurately  IxM'i  the  French  and  SlaLiKuy  p  vtions  in  the  conflict. 
The  chapter*  on  the  "Oriic.n  of  the  M.lI»l;a^y,■■  "  Malagaiy  Civili'ation," 
•' TTie  Present  Civil  and  Reli({iou*  State  ol  the  Malagasy."  "The  Fauna," 

THE  RELIGIOUS  TRACT  SOCIETY,  56,  Patbrnoster  Row,  Lovtox. 


E. 


and  "The  Ft'<ra  of  MadagaKar"  are  full  cf  utnoii* 
bav  ihrnughout  the  \ividne<>.«  nfaa  eyr-witaM,  adihi 
vrritc  fmm  lir»t-hanJ  knowledge,  while  a  _ 
of  it  frr>m  the  prt^roinent  |>art  played  by  Mr. 
described 


WOODHOUSE  &  RAWSOl 

SUPPLIERS  OF  ALL  ELECTRICAL  APPLIANCES. 


Offices — 11,  Queen  Victoria  Street,  E.C. 


Lamps.  A     Fittings.  ^  Carbons. 

Dynamos.  Switches.  Wire. 

Accumulators.     ^     Safety  Junctions.     ^  Instruments. 
SOLE   MANUFACTURERS   OF   THE   WOODHOUSE  AND  RAW30N 


Works— Cadby  Hall.  HAMMERsnrrn  > 


♦ 


Battery  Sopplia 
Telephone  Sip^ci 
Electric  B*llt 
INCANDESCENT  UH 


I.NQUIRIES  INVITF.n. 


PRIZE  MEDAL~I 
AWARDED  -I 


r  H£AL- 

Lexho: 


\By  Appointment  to  the  Royal  Institution  of  Great  Britaim,] 
SUCCESSORS  TO  W.  LADO  &  CO., 
BEAK    STREET,    REGENT   STREET,    LONDON,  W. 
MANUFACTURERS    OF    SCIENTIFIC  APPARATUS  OF  ALL  CLASSED 
SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH. 

WIMSHURST    AND    VOSS    INDUCTION  MACHI>T' 

or  IMPROVED  PATTERN". 


In  Casks,  12/(3  per  0  gals.  In  Bottle,  3y3  per  doz.  Impl.Pts.* 

•  HottI'-«  .  V.-.ixT'l  s  '-  iier  do/.,  and  allowed  at  the  wmie  rate  if  relumed ;  but  they 
mnit  be  pajil  for  with  the  lleer. 

Neither  lu.jar,  utccharum,  nor  any  of  the  many  new  Brewing  Materials  are  U4ed  in 
the  m-inufjituTe  of  the  "  S.  N."  Stout ;  il  i<  Urewed  entirely  fmm  the  finest  Mall  an.l 
Hept;  it  IS.  too.  more  hopped  than  Stoui  iji  generally;  ihcreforc,  besides  l<eiii^  very 
nutritious,  it  i<  au  cacellcni  l  ixiic  and  pariicuLirly  suiti-d  fur  invalid*.  Iadie%  nurung,  or 
anyone  requiring;  a  K»od  strenirthcnin^  hc%-erai;c.  It  i»  a  "Sound  Nnlritioui*'  Toaic, 
and  very  much  rccununended  by  Medical  men. 


THE 


HALK  (il  lXKA  •  ALK 


BROTHBRa, 

r.IJKWKltV.  LONDON.  8.W. 


WALL  PAPERS  FREE  FROM  ARSENH 

WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Staice 

AKB  Tm  OaiciNAi.  Makus  or 

ARTISTIC  WALL  PAPERS,  Oaaranteed  Free  from  Arsanic. 
Sole  Addreu-xio,  HIGH  STREET,  MANCHESTER  SQUARE,  LONDON. 

May  b«  obtalocd  of  all  Decorators.  Special  Priia  Medal,  Sanitary  Imtitate 

Award  of  Merit,  Internatiooal  Medical  and  Sanitary  Conrre»>.  Silver  Madal,  NatioiwI  Raa)>k 

r.Oi  n  MFIiAI..  INTERNATIONAL  HKALTH  EXHIBITION. 


THE  CELEBRATED 


H  O  N  C 


It  nitrivalled  for  Oarder>er«',  Fore«ler«*,  Farmer*',  Joiners',  and  Amateun 
ute.  It  rei|uire«  no  oil.  Sharpen  with  a  spittle  or  «ater.  Puts  on  a  keen, 
«harl>  edge  ;  no  humbug  about  lhi«. 


Ha»  »t(KHi  the  te«t  of  loo  yearf.  Cut 


mtmg 

in  Kone»  for  Axes,  Hedge  Knivei,  Ran>r«,  PenVnivea,  and  Plane  Iron*,  ftc 
Honourable  Mention.  Pari*  Exhibition,  i%7-  .  and  Bronrc  Medal,  Loodoa 
International  Kxhibiiion,  1884.  A»k  your  Ironmonger  or  other  retail  hotiie 
to  get  you  one,  and  give  my  addrca*  ;  if  he  «on't,  drop  me  a  note. 

JOHN  C  MONTGO.MERIE, 

tm  CShantcr  Stone  Hone  Worl«,  r)alm  .  e,  Tarbolion  Suiiim.  R.S.O. 

Ayrshire. 


FERNS,  A  SPECIAI 

The  largest  and  moat  profuacly  ILLUSTRATBO  C 
ol  PERNS  ever  published,  coaiainiDg  much  valuabi*  i:-^ 
Synonym*,  niimeroui  Deacripiioiu,  aad  copiou*  yet  «^ 
Fern  Culture  "  .  rcpre*entative  of  our  IMMENSE  STOCl 
which  ii>  probat.ly  the  largest  in  the  %V\.r!d  suiut)>« 
OREENHOUSB  cultivation,  for  OUTDOOK  FEK* 
other  purposes. 

May  be  had  on  applieation.    f/ifCE  t 
ABRIDGED  CATALOGUE  OF  OVER  lOOO  STX 


VAPIKTIES  POST  FKBE. 


W.    &   J.  BIRKE 

FERN  NURSERY,  Sauk,  M 


SE. 


larch  12,  1885] 
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Messrs.  MACMILLAN  &  CO.'S  NEW  BOOKS. 


BY  THE  LATE  RECTOR  OF  LINCOLN  COLLEGE. 

MEMOIRS. 

By  MARK  PATTISON,  L.-itc  Rector  of  Lincoln  College,  Oxford.    Crown  8vo.  dd. 

"  Space  fails  us  to  quote  a  tenth  part  of  the  pithy  and  striking  passages  of  the  atlmirablc  little  I>ook,  and  at  the  end  no  adequate 
»se  of  its  ch.Arm  or  its  strangeness  will  be  conveyed  to  our  readers.  There  is  nothing  for  it  but  that  they  should  read  it  them- 
ve«."— /Vj//  ,JAi//  C\j:f.'ff. 

"  A  more  inlcre-ling  fnnjment  of  autobiography  h.is  rarely  been  given  to  the  world." — Standitnf. 


THE  LATE  GENERAL  GORDON. 

CHARLES  GEORGE  GORDON. 

A  SKETCH 

By  REfilNALD  H.  BARNES,  Vicar  of  Heavitrcc  ;  and  CHARLES  E.  BROWN.  Major  R.A.    With  Facsimile  Letter. 

Crown  8vo.  is. 


TWENTY-SECOND  ANNUAL  PUBLICATION 
(Revisc<l  after  Official  Returns)  of 

THE  STATESMAN'S  YEAR  BOOK. 

STATISTICAL  AND  HISTORICAL  ANNUAL  OF  THE  STATES  OF  THE  CIVILISED  WORLD 
FOR  THE  YEAR  1885.    Edited  by  J.  SCOTT  KELTI H    Crown  Svo.  los.bd. 

"*  The  Statesman's  Year- Book,"  now  in  its  twenty-second  year  of  publication,  has  become  what  such  a  work  should  be  to 
ify  its  title — a  volume  unique  for  the  amount  and  variety  of  the  information  it  cimlains  within  a  convenient  compass.  ,  .  .  This 
r  again,  .is  last,  there  has  iKen  a  considerable  addition  to  its  pages,  and  Mr.  J.  S.  Keltic  must  l>e  complimented  on  the  diligence 
his  resc.nrchcs  and  the  perfect  co-ordination  of  his  m.iterials.  .  .  .  Nearly  twenty  p.nges  arc  «levoted  to  Kgj-pt,  so  that  we  have  a 
iplele  statement  <'f  the  .iclual  condition  of  afiairs  in  that  disturl)ed  wiuntry — political,  military,  financial,  and  commercial.  In 
mating  that  .Mr.  Keltic  has  done  his  work  ver)'  assiduously  and  with  a  thoroughness  which  proves  that  he  ha--  ilrawn  on  sources  of 
irmation  well  nigh  numberless  we  have  only  to  say  that  he  has  made  '  The  Statesman's  Year- Book  for  1885'  more  trustworthy 

valuable  than  ever." — Times. 

MACMILI^N  &  CO.,  Bedford  Street,  London,  W.C. 


fa«!  PuhlMicil.  Vwl  Free  for  Two  Suni(K. 

VTURAL  HISTORY  and  SCIENTIFIC 

HOOK.  t.IkC  fl.AR,  No.  (-4,  coTii.'xiniac  importaiii  Works  on  Astro- 
nomy: Lomeiv  Moon.  Sun,  Si.ir  CiialogMcs  ;ind  Ch.irts.  Mathk- 
viATU":.  Ki.Fi  1 KK ITV  ami  Macnetisiii.  (jRavitation,  Laws  of 
Mailer.  ALnu-.in:.,  .\i.Tor>.iiuii«..  IIiiat,  Light,  Opiics,  UeteoK- 
5UOCV  anJ  t  limAiolrvjj)-     Chcmisir)-.  Mkmacopy. 

W.  WKSLbV,  »8,  K»«ex  Siteel.  Siranil.  Ixiadon. 

SECOND  EDITION, 

GRIFFIN'S 

FIEMICAL  HANDICRAFT. 

PRICK  4».  7'/  PO.ST  FRK.F.. 

CATALOGUE  OF  CHEMICAL  APPARATUS, 

.LUSTRATED.   CLASSIKIEU.  DESCRIPTIVE. 
Ilcmy  8v.i,  ^i.-,  jip  ,  lllu^iratcd  with  i,6c»>  Woodcun. 
A/ost  Coniplfit  and  ChctJ/vst  List  of  Apparatus. 
IN  J.  GRIFFIN  A.ND  SONS,  2J,  GARRICK  STREF.T, 
LONDON,  W.C. 

E  P  P  S'  S 

GRATEFUX.— COMFORTZITG. 

C  O  C  O  A_ 

IHTALLIBLE 
   REMEDY 

U)  LEGS,  BAD  BRBASrs,  OLD  WOTTHDB,  80BE8  and 
;B.  If  sflaeUully  nibb«d  on  the  Nock  and  Cheit,  it  eorea 
CHB0AT9,  BBONCHITIS,  COUGHS  and  COLDS;  and  for 

it  ii  aaequaUed. 


LLOWAYS  OINTMENT 


AUTOTYPE  PHOTOGRAPHIC  BOOK 
ILLUSTRATION. 

ADVANTAGF-S. 
lit.   They  preMnl  Failhfiil  RfpreM:ntation»  of  ihe  Subject*. 
»nd.  Primed  on  the  paper  of  the  Hook  itself,  mounting  not  required. 
3rd.  For  Editions  ol  looo  and  under  they  are  cheap. 
Employed  by  the  Truslees  of  the  Rnti«h  Mu«eum  and  by  the  Learned 
Societies;  also  by  many  of  the  leading  Publt>her». 

Amongit  Ike  H'orii  rrctnl/r  dont,  or  at  present  in  the  press,  may  be 
cited:  Lady  Br»««y'»  "Tahiti";  Prof.  Gardner's  "The  T>T>e«  of  Greek 
Coin)>";  Ualiuipffeir<  "Practice  of  Ornamental  Turning';  AudsleyN 
"Ornamental  Art*  of  Japan";  Lockyer's  "Spectral  Analysis";  burgess's 
"  Arthxoloiical  Sur\-ey  of  India";     Samuel  Palmer:  a  NIemoir." 

Of  this  latt  work  the  .■ilMrturtim  uys: — "This  book  is  admirably  illus- 
trated by  fourteen  autotype  reproductions  from  lovely  and  characteristic  s«pi* 
drawings." 

FOR  THE 

ARTISTIC  DECORATION  OF  THE  HOME, 

VISIT  THE 

AUTOTYPE   FINE   ART  GALLERY. 

^^.  NEW  OXFORD  STREET 
(Twenty  f>oors  West  of  Mudie's  Library). 
THE  NATIONAL  GALLERY. 
Now  ready. 

First  i«ue  of  .^alotrpc  Copies  of  the  most  celebrated  painiinj^i  in  this  Collection 

/V.  I  he  F  :  <rcign  SchooU.    B.  The  British  School 
Prospectus  on  .ipr.lic.Mion  to  MAN.XGER,  ih<:  AUTOTYPE  CO.MPAXV, 
TURNER'S  "LIBER  STUDIORUM." 
Volume  III.,  to  complete  the  work,  now  ready. 
An  lu.USTKATHD  pASirHLBT,  with  Press  Notices  from  the  Timet 
AtAentrttm,  AinJemji,  Ffrt/tlie,  Art  Jenmaly  Re,  free  per  Post. 

Fine  Art  Cutahiriit,  >W  fagrt.  ^ice  Six  fence,  free  Pctt. 

THE   AUTOTYPE  COMPANY, 
 7«,  NEW  OXFORD  STREET,  W.C.  

HOW    A  CO.'S 

Geological  Transparencies  for  the  Lantern. 

I>eM.nptivc  Ualalogue  on  Application. 
WALKER'S  SPtCIFIC  ORAVI  1  Y  BALANCE  FOR  ROCKS 
AND  MINERALS. 
HOW  ft  CO.'S  POCKET  MICkoSCUPE  lAMP.  it.  W. 
MICRO  PETROLOGY.— Sections  uf  rilchitone*.  Ubnduiiu.  Vtrknile- 
Syenites.  DioHles   Gabbros,   Doleriles.  Basalts,  Tachylites,  1  rachytr> 
Aodesites,  Porphyrites.  Ki'yolites,  Lavas,  Ashes,  Gneim.  SchUts,  Lim* 
Koa«t,  ttc.  price  is.  M.  each. 

jAMKS  HOW  ft  CO.,  73,  Fakrimodon  St«bbt,  Lonoon. 
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SPECIALITIES  for  the  MICROSCOPE 


t  d. 

Five  l)l<icj>l  cxamt>lci  of  blood  on  one  «lidc    •■50 

Mature  EfCfi  of  Flounder,  showing  young  li^h   i  6 

itrilliant  Kye«  of  Spiden  mounted  wtihoul  pressure    i  6 

Section  through  Jaw  of  Cat,  all  the  teeth  i«i  j/'/w  ...  .~  ...  6  o 
Involuntary  Muscle,  Arterio  injected  ...  ..<  *  ...  ■■.  ...  1  9 
Fomminifcra,  s  different  speciei  in  leparate  groups,  named  on  one  tlide  3 


The  Lord's  Hnycr,  engraved  on  flut,  with  a  diiauaiL  tm  ■^\^ 

of  oue  UiUe  to  the  Muarc  im^  —       -  — 
Pr.  Koch's  Comma  Kacill  us  in  Asiatic  Cholera  —      -  . 
Variety  of  ijroups  of  Kura:uuiifera.  all  named     -       —  v 
(iroups  of  I'lilycistina  frum  KarlkKloe*      ...  _     -  . 

'I  ype  Slide  of  I  >iatoinai.ca;,  too  iptxicx,  with  Irsl  off 


40,000  Specimens  illustrative  of  Anatomy,  Phyiiolt>f;y,  Botany,  Hotoinofoijiy,  (oology,  and  Mineralogy,  u.,  it. 

SPKCIAI.t.Y  BKACTIFUL  SLIUKS  FOR  SOIKEES,  &c 


Artisticatly-arranged  groups,  oomposcdtif  I  ii.'ttoin'>,Wheclsaf  Chirudota.  Anchors  and  Plates  of  Syna^ta,  Scailcs  of  Buturdi«»,  Ac  W.  W^TKlN  I  ■ 
call  special  altcnii'>n  to  ihesi:  Slitlo.  their  lieauty  being  unsurpassed,  and  inost  suitable  as  Exhibition  Slides.  PncainCatc,  iM.ii/  ,  ta  *4.< 

Scales  and  Hairs  of  Insects  arranged  as  a  .Sjirig  uf  Flowers    ...    .„  is.  U.  ul  «  . 

Do.  Do.  B'>M.|uet«  or  Vates  of  Flowers   ...       —       ...      \y  itu  «• 

Cut  Sections  ready  for  Mounting.    The  following  now  ready  : — Human  S(.Ieen,  M.ili>i};hian  bodice  Inj«ct««l ;  Urav  • . 

Injected;  Human  McdulU  O!)loni{at.i,  stained  ;  Petiole  of  Cinnamon.    PriLc,  6  Section*  111  tube,  u  ,  p>.>»ta£<  »i  rim 

NEW  CLASSIFIKD  LIST  of  OHJIiCT.S  f.ir  the  .MICROSCOPE  (inclmling  the  receuily  aojuirci  -Mock  of  Mr.  E 
late  of  ToUington  Road,  Ilolloway)  sent  post  free  to  any  part  of  the  world,  on  application  to 

W.   WATSON    k    SONS,  313,   HIGH    HOLBOliN,  LONDl) 

TWO  DOORS  FROM  CHANCERY  LANE.  ESTABLISHED  1837 


1> 


THE  NEW  PATKi 

WOVEN  WIRE  MATTRESi 


THE  "EXCELSIOR 

PATENT  SPRING  MATTRESS.  AWARDS: 

Tbn 
PrizeMedals, 

Fourteen 
Certificates 
OP  Merit 

The         The  leading  peculiarity  of  thi«  Malirew  i»  » 
The  principle  of  arrangement  permits  the  tree  movement  *•  Exceltior  "(>>nation  of  a  woven  wire  central  putio*  »- 
of  one  sleeper  without  inconvenience  to  the  other,  admits  springs  of  great  strength  and  reliatl*  tf«fr 

of  complete  isolation  of  each,  and  tffectually  prevents  ^ntjock "  ^^^^'^''''K"  possessed  by  do  other  make,  i* 
•ieprasioH  in  the  tentrt.  springs  obviate  the  tendency  in  all  worta  «t  • 

 BED-RESTS. become  hollow  and  so  cause  sleepm  i" 

Th«  "EXCELSIOR"  &  "MATLOCK"  couches.  middle  of  the  bed. 

Retail  from  Cabinet  Makers,  Upholsterers,  ftc.  Illustrated  Descriptive  Cin  ulart  ami  Pr%i  U 

CHORLTON  8c  DUODALE,  MANCHESTER. 

ASTRONOMICAL  TELESCOPES 

FINEST  POSSIBLE  QUALITY. 

THE  STUDENT'S  EQUATOREAL,  with  3lin.  lent,  our  own  make,  3  Eyepieces,  &c.,  Equatoreal  Staad  -  i 

New  Illustrated  Catalogue,  3  stamp'^. 
THE  "SOLARGRAPH,"  a  Photographic  Camera,  with  Iiuiantancous  Shutter,  and  an  adaptor  to  61  »i  i*  •»  ^ 

telc»cope  for  Photographic  Solar  Spots,  &c.,  complete   ••      -  * 

"  LE  .MERVEILLEUX  "  \  plate,  complete  dry  plate  apparatus      i 

"  LE  MERITOI  RE  "  {  plate,  complete  dry  plate  ap|)aratus,  double  rising  front,  swing  back,  rack  to  focus,  Ac  «•  » 
THE  "INSTANTOGRAPH,"with  best  lens,  instantaneous  shutter,  screw  motion  to  tail  boaH,  and  every  rece* 

improvement   ...        •••  *^ 

Illustrated  Photo  Catalogue  2  stamps. 

J.  LANCASTER  &  SON,  Manufacturing  Opticians,  Birmingham.  ^ 

x6  SIL'^ 


2 I'm.  Wray  Lens,  best  mountii^g,  &c.,  &c. 
2^in.  do.  do.  do. 

jin.  do.         do.  do. 


3|in.  Wray  Lens,  best  mounting,  &c.,  4c  '; 

do.  do.  do.        i'"?  * 

do.         do,  do.  * 

1 


4in. 


13  GOLD 
MEDALS. 


The  "OTTO"  GAS  Engine. 


CONSUMPTION  of  OAS  guaranteed  to 
be  25  to  75  °  „  less  than  ANY  other 
Gas  Eaftine  per  brake  horse-power. 

CROSSLEY'S  PATENT  TWIN  ENGINES— 

Impulse  every  Revolution. 
The  steadiest  running  Gas  Engine  yet  made. 
CROSSLEY'S  PATENT  SELF-STARTER— 

The  Safest,  Simplest,  and  Best. 

CROSSLEY'S  NEW  VERTICAL  ENGINES— 

Requiring  little  Ground  Space. 

l^OSSLEY  BROS.,  Limited,  Manchester. 

<on:  a4.  Poultry.  E.G.    Glasgow:  58,  Unio-  °Toet, 

Prinud  by  Richabo  Clav  anq  h  j 

MACMILLAa  AND  CO.,U  iIm  O* 


A   WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

"  To  tkt  lo/iJ  p-ound 
Of  Haturt  Iruttt  Ike  mind  which  builds  for  ayt." — WoRDSWORTH 


No.  803.  Vol.  31]           THURSDAY,  MARCH  19,  1885 

1 

[Price  Sixpence^ 

RegUtercd  u  •  Ncwipmper  at  the  General  Pott  OlSccI 

(All  Rights  are  Retenred 

iMATEUR  PHOTOGRAPHY. 


►HOTOGRAPHY  SIMPLIFIED 

means  of  MAWSON  &  SWAN  S  Photographic 
Apparatus  and  Dry  Plates. 

[AWSON  &  SWAN'S  Scti  of  i'hoto^raphic  Apparatus, 
jinR  from  J2f.  (J.  upwanls,  arc  fJctftiotuUy  gooa  value, 
fully  made,  an<l  m.-iy  l)c  confidently  relied  upon. 

rripiift  lists.  Book  of  Inst nu  Hon,  and  Cofits  of  Photopafks 
taken  with  these  Sets  sent  by  Post  for  Six  Stasmfis. 

MAWSON    AND  SWAN, 

/^UFACTUh'ERS    OF    PHOTOGRAPHIC  APPA- 
RATVS    AXn  CHESfrCAl S, 

AO SELEY  STREET.  NEWCASTLE-ON-TYN B_ 
SMORY  and  SUCCESS.— What  contri- 

>ute*  to  tuccais?  A  good  cncmory.— What  cautcs  bitura  in  life?  A 
tooT  mcm-irf. — What  can  all  ubtatn  from  Prof.  I/oi*ell*'«  I)IS- 
rOVERIKST  Aeood  toemory— THE  PHYSIOLOGICAL  ART  OK 
?JF.VEK  KORCETTINO— «dnt  IHWe  of  the  "Link*."  "  Peg»." 
'  Localiiict,"  or  "  Aaiociatfami "  of  Mncmonici  IxmI  memoriea  rc- 
tored — the  wont  made  (ood,  and  the  betl  better.  Amjf  t«»k  teamed  in 
•*f   r^.iJiir     Pr  .«p««rtu«  POST  FREE   givinc  opinion*  of  Mr. 

rOR,  Dr  ANDREW  wIlSOM,  and  othen 
-'Km.  A  Day  CUut  in  Never  Foqtrtiing  and 
'■riDg  commence*  every  Monday  at  ip-m.  An 
'  I  ;'-wlay  at  I  p.in.  Lachtm  in  Famuias  of  the 
.'Toufhiy  ^ly  POST.  Pref.  LOISETTR,  j7. 
p^te  Mmtitr  t),  W.C 


►IBBON  METHOD  OF  CUTTING 
^TIONS. 


(•tic* 
J  to 
•ad 


ASTRONOMICAL  TELESCOPE 

Will)  j-inch  AchrooLalic  Object  GU«  of  excellent  quality,  with  brass  body, 
one  Terralrial  and  two  Cclettial  Eyepicco,  in  Case  complete.  Guaranleec 
to  be  capable  of  dividing  Double-Stars  and  showing  hattira's  Ring  and 
Jupiter'*  Belts. 

Price  £6  lOs.  Od. 

("■i/.iA'fn/  0/  .1  ttritm^mu at  Tetriif/es  tent  Free. 

JOHN  BROWNING,  63,  STRAND,  LONDON,  W.C. 


,  NBGRETXI 
ASTRONOMICAL  AND 


Z  AMBP?A  S 
LOOK-OUT  TELESCOPES. 


U  N 


P  E. 


ERSAL  TELESCO 

rerre»lrial  an'i  Astronomical  Power*. 

£6  6a.  od.,  £8  8s.  od.,  and  £io  loa.  od. 

Illustrated  and  Discnptive  Price  Lists  Posted  Fref. 

NEGRETTI   &  ZAMBRA, 
Opticians  and  Scientific  Instrument  Makers 

To  Haa  Ma/ksty  thb  OvaxH. 
HOLBORN  VIADUCT, 

Itranchei ; — 

4S,  CORNHILL.  It  128,  REGENT  STREET,  LONDON. 


cliv 


NA  TURE 


\Slmk  iv. 


SCIENCE    AND    ART  DEPARTMENT 

OF  THE  COMMITTEE  OF  COUNCIL  ON  EDUCAT^C^ 

SOUTH  KENSINGTON. 


SCIENCE  AMD  ABT  SZAHINATIONS»  1886. 


ART. 

«Mh  AnrSI  W*Jm»1.»  / 7     8  p.m.  2nd  Gnifle  .\r»,  McMel  Hr^win;:. 

agih  Apnl.  WednewLiy  \  §.,3  ,0^9.^5         j^.,  ^-^^.x^  Art.  Frech.in  l  I  >rawing 


joih 


Thuncky 


7  10  8  p.m.'  '  2nd  Grade  Art,  Pntctical  Ci«otnct(y, 
8.15  to  9.45  p.in.  rod  Gvode  Art,  Pcnpecliw. 


SCIENCE. 

P.K. 


tat 
sod 

M«y»  Frtdny   

Satnrday 

...  ...  7  to  to 

( 6  to  10 
...   ...  <  f( 

4th 
5th 
6ih 
7th 

»» 
»» 

fa 
»f 

Monday 

Tiics<1a)'  

Wednesday  ... 
Thunday 

f 

  7  to  lajo 

  7  to  lO 

  »» 

8th 

n 

Fridfty   

•   *» 

9lh 

*• 

Saturday...  ... 

...   ...  6 to  10 

iiih 

» 

Monday  

  7  to  10 

tath 

»» 

Tuesday  

...    ...  If 

t3th 
14th 
15th 

>i 
tt 
»• 

Wednesday  ... 
Thunday 

Frid.iy    ...  ... 

...    ...  If 

...   ...  f% 

...  t» 

19th 

( t 

Ti5e-<!nv  

...   ...  %% 

20d) 

»f 

\Vc<inc«i.ny  ... 

...   ...  \% 

SI«t 

I* 

Thunday  ... 

...    ...  ir 

2Md 

M 

Friday   

VIII.- 


XIV. 

II. 
III. 

IV. 
V. 

III. 

IX. 
XXIII. 
XVIII. 

V. 

XXIV  - 

I 

XX. 
XII. 
V. 
XXV. 
VI. 
VII. 
X. 

XVI.  on 
XIX. 
XV. 

xm. 

\\! 
\I. 

.xxu. 


-Anim.il  •  Physiology. 
M.ichinc  Construction  and  Drawing. 
-Buildii^  Cowtiuction. 
-Naval  Architecture; 
Matbemntics.  Stages  t.  3,  and  > 
.'^ound.  Light,  .itirl  Meal. 

—  Magnetism  and  I  k-vtricily. 

—  rhy-iogra]liv 
-Trinciplcs  ut  M:r,;ng. 
— M.ithcni.Atics,  Sta^;rs  6  and  ", 
-I'rinciplcH  of  Agriculture. 

I'racticil  Plane  aod  SoUd  Geonie«7- 
-Navigation. 

Cc'dagy. 
-^Matbematics,  Stngc*  4  aad  5. 
—Hygiene. 

— TfaeomicaJ  Mechaaio. 
—Applied  Mechanica. 

—  Intinjanic  Chi-inislry. 
d  XVII.— Biology. 

—  Mftallurgy- 

—  Botany. 

—  Mineralogy. 
-Nautical  Aftronooiy. 

( )rganic  Chemifltiy. 
—Steam. 


Candidateawho  do  not  hdong  to  any  r^ulaily  ooncthttted  Scienoe  or  Art  Class  sbould  apply  befcre  ybm^fs 

Jjjcal  Secretary  of  the  district,  or,  in  case  they  do  not  reside  within  a  Speci.1I  Lorit  Si  rctary's  district,  to  tb?  " 
ncarc^^t  Class  which  is  to  be  examined  in  the  subject  tliey  require.    A  fee  fur  c.tch  candidate,  not  escectliog  ^^  - 
may  be  charged  by  the  Local  Committee,  or  the  Special  Local  Seeietary.    The  Special  Local  Secrotanes  far  tic  I 
are  as  Calbwa :— Chelsea  (East)  and  Westmiaater,  J.  R.  Lander,  E^q.,  130^  Kofseiieny  Road,  WcstniMlcr,  >* 
.ind  Ilackncy,  A.  Lovell,  Esq.,  14,  Brampton  Road,  Cassland  Road,  South  Hackney,  E.  ;  City  <\Vc*t)  and  Ttb-i  • 
Esq.,  2iOi  Goswell  Road,  E.C.  ;  Greenwich  and  DeptfonI,  J.  J.  Pake-.,  E^q.,  to,  Malpa<i  Roi BrocVlcy,  S.E.  ; 
F.  Dugard,  Esq.,  3,  Sibella  Road,  Clapham.  S.W.  ;  Lambeth  (West),  F.  Dugard,  Esq.,  3,  SibeiU  Road,  Cl.»p)u- 
lebone,  F.  Pope,  E^q.,  18,  Baker  Stnet,  Portnan  Square,  W. ;  Soathwark  aad  Lambeth  (North),  A.  Boamc, 
Fortifjn  School  Society,  Bf/n/  Road,  S.E.  ;  Tower  Hamlets,  E.  J.  Sharpc,  Jan.,  Esq.,  sS^  Oriental  Sttect,  EK  ' 
Woolwich  and  Plumstcafl,  R.  T.  Smith,  F,sq.,  246,  Burrage  Road,  Plumstead. 

Ittdivkiaal  candidates  who  do  not  reside  near  any  place  where  a  Special  Local  .Secretary  has  been  »n«'' 
Examination  Committee  formed,  m.iy  be  examined  id  Second  Grade  Drawing  and  in  Scienoe  at  the  Sjvth  Kcwi^r  ' 
far  9S  mam  will  allow,  on  payment  of  a  legtsrtntkiii  fee  of  Si.       if  application  be  made  on  Form  N<k.  325  btfwr 

5>  riftciw.ud-.  up  to  April  25.  T  r  fa-h  '  v-ri-:;^  f>n  which  they  wi>h  to  be  examined,  <i\  a  cnnq  o-ition  fee  (if  It" 
of  cveniiij;'-.  Ap|  lication^  for  <  xamination  at.  Soath  Kemiogton  cannot  be  rcccivc<l  after  April  35.  S<dinok  **" 
be  examineil  at  South  Kensington. 


_   r.y  Older  of  the 
vommutee  of  Conndl  on  Education. 


Digitized  by  Gooj  I( 


irch  19,  iiii)5J 


NATURE 


civ 


CITY  and  GUILDS  of  LONDON 
STITUTE  for  the  ADVANCEMENT  of 
TECHNICAL  EDUCATION. 

t  rOMMIlTf  I  .1  111  I\>I  ITI'  I  K  .in;  pfcpared  10  aprwini  a 
•M.SSOR  of  CIII:M1s  I  k  V  at  ih«  KINSBURV  TKCHNICAI. 
I.I'.lJK.  IHe  Hruftivjr  b:  rfquircd  lu  .ttlcnd  a(  the  Cr)l!c5«  during 
>juf >  prc»criU;il  b)  the  Cu.'iiiiii'.ice,  and  wi!l  be  reuriclcd  from  iakir.(; 

Mh«r  tcachtnf  wodt  or  miv  woric  which  miiy  be  eonadmd  W  tha  Coin- 
;e  M  he  inooiMi<l«ni  «nth  hi«  d«iic«  at  ihe  Callcf  c.  Tin  Sabrx  offered 

oe  4  year. 

■  ph. .iiiori*.  .kI'Itcv .f'l  \c  ilic  pMN'.ifAL,  I'l  iil'iirjr  Technical  College, 
^-rwcJc  Row,  LuDdoo,  b.C,  Id  t>c  tcnl  in  not  Utter  than  Saturday, 
;h  at. 

SOCIETY  OP  ARTS. 

ilir  Mrcling  on  Wrr>\I"'>rv\V.  Nfjfcti  jt.  A  PsD«- will  be  r«iacj  by 
A     I    KLl.lS  on  "  llif  Mit>' r.il  Stair*  of  Various  Nalioili  " 

X  Cliair  wilt  b«  t^cnat  Soct<Kk  bv  Sir  Krc  lerub  Abel,  D.CI..,  C.B., 
S. 

H    I  kl  l  MAX  WOOD,  Secnstarj-. 
(iciy's  Home.  Joho  Street.  Adell>i>),  W  C 


OYAL 


AGRICULTURAL 
OF  ENGLAND. 


SOCIBTY 


ACHICLM  I  KAL  LDl  l  A  I  ION. 


>*  I'  t.iminM:  Jii  of  C**'!(iHi.4t*:%  far  ib<  S«'Jti'"t>  *»■  S«ni.-»r  Prt/-!*  a?ld  Crr- 
ic^  will  title  (ilace  in  itie  Mtk  c  MMMteMitiif  IL'I^HAY,  M.iy  ij,  |B8$. 
e<  of  the  RegjuUtiocK  and  «f  ih<  Farm  Of  Kiury  (which  it  rcijiiired  to 
slit  in  by  A^4t  1.  iM5>nuty  be  had  on  .11  i^i.uiton  m 


U  M  JKNKIKS. 


I  retary. 


PRELIMINARY  SCIFNTIFIC  AND 

INTERMEDIATK 
lENCK    EXAMINATIONS    OF  THE 
UNIVERSITY  OF  LONDON. 

Ol.OGY. — A  Cnuri*  <rf  IVrmy  !-<••  fijrr^  ami  K.>riy  ilayn  I'r.ictical 
:.  dealiltj  «<iih  ilir ,1  I'oni  j-iiT  idc  I'nivcrsiiy  Pr.**  Schedule 
r  the  diffs'iiun  *»r  I'rof.  l.^nKe^icr.  uJI  ruiiimedce  on  May  ^,  .it  l-'ni' 
»er  Sirr<:(.  Prartical  Wtirk  .-~Uoad»ir,  Tuaailar,  Wed- 
in>m  t  to  ^  i,«cture«;  Tiwidafa  aoa  Tkuidays  fiwn 
t  K<.<-,  Srreti  (tuincas  for  both. 
B.— A  Cmmvc  4f  Lactum  «m1  TSRMjr  IXi^  BraaiiBl  Woric  io  the 
Ileal  pMtian  <if  the  UmverHtjr  nivi  Schadala  is  oooAMiad  during  May, 
and  Jaly.  by  Prof.  <Miv^.   Apply  •>  >Im  Golhia  f«r  fuithcr  inror* 


V  t:-!!" 
y.  n .. 


R  SALE. — A  Fine  Old  (6-ioch  aperture) 

Senecting  Teteieope,  Cicsorian.  Fine  Acuf*  Ifatal  Specnhna.— 
■Earned  a  Mieto  Spectiwioope.— Appljr,  Or.  Hinoom,  SalUbury. 

SISTANT  ASTRONOMICAL  SBCRE- 

ARV  WANTKl).  A  K'^  I  Jcnwlcdfe  of  Matliemaiict  \s  neces«r)-. 
nd  (acility  in  «rr>iirii{  .Mi  Tihjfid  desirable.    Salary,  ^150     For  further 

anicvlan,  auily  to  1.  W.  BacKMOVSB,  F.lt.A.S ,  Weat  Handon 
louae,  SiiMideramd. 


A  GREAT  BOON  TO  AMATEURS. 

itoeraphic  Appamtoa  «nd  MaMiiala  of  the  HlgbMt  QnaHky  aapplM 

y  Price*  from 

rKB  PHOTOORAPKIC  ARTIST'S  STORES, 

431 CRARTERROVSX  SQtfAM,  t.C 
(Cleaa  !■  AUHmaaa  Stoiioa). 

TOUmSTS'  OUTFITS.    BVBRV  RBOUISITB. 
Saw  niimwtad  Plica  Uttfct  Addwaadw  MiUUCMi. 

E  AMATEUR'S  FIRST  HANDBOOK 

OF  PHOTOGRAPHY 

(tlxv»TKATKD)  uv  J.   H.  T.  Kl.LERnF.CK. 
nfttUGHkkenJ  Inslnulor  in  Iht  Modtrn  Dry*fhU  Pntit*. 

3BD  Edition.    Pott  Free  ijrf, 
Piiom  D.  H.  CUSSONS  AND  CO., 
79.  BOLD  STREET,  LIVERPOOL. 

ILTON.  ADAMS,  &  CO..  London,  an'!  all  Bool<"«e!!<-rs  nnd  D.  alc  ri 
DUBLIN     UNIVKRSrn      PRls-  SI.KIKS. 

EMENTARY     LESSONS    IN  THE 

[ENCE  OF  AGRICULTURAL  PRACTICE.  By  H.  TANNER, 
.C  S.,  M  H  A.C  ,  Ei.tminer  in  the  Pr{nci|>)e«  of  AfHcttllaM  under 
cGoveratneni  I  )c|>artinrn1  'tf  Science.  «omeitine  PiailUlPl  <f  Agf i- 
JtarmI  Science.  Univcnity  College.  Aberyatwith. 
UKCmVLMH  h  CO. 


Ju5t  PuWii^b-.I 

THE  JOURNAL  OF  PHYSIOLOGY. 

By  MICHAEL  FOSTER,  M.Dv,  F.B.S. 
Vol.V.  Koi.4,5>C- 

C«>NTItNT«. 

CRF.K.Nunoi    *>!.    Obien-ali«n>  of  the  GaatfkGlMldaof  the  Pig. 

H.\KKis,  \    l>      H  Linatin  4'onir><iurtU>. 

Mak TIN.  S.  H.  C.  PaniiO'DigMtion. 

Mm  -.,  T.  Wf  ^^i  i  V    Tha  ScdCiioo  «f  Oaalic  Acid  in  the  Dof  uadcr  A 

Varying  Diet. 

LiA,  .SHRKitiAS.    On  the  Compariwm  of  the  ConL-cntrations  of  Solutions  of 

flilTcrcnt  Sireuglh  of  the  ume  Abiorlung  .Sulntancc 
Rl\<>n(t.  SvKStv.    On  the  Miit  j.it  Ar.t.i^.  ifiUm  between  Lirn^  avA  I'ot.^sh 

Sali«,  in  Tonic  I  'os«4 
Mai  irER.  S.  J.,andWKi.<.n.  W.  H.    The  Behaviour  of  iIk  Red  HIjod. 

Cjrpuiclea  when  Shaken  with  btdiAnnt  SatMancm 
Ran  som,  W.  B.   On  the  CanUac  Rhythm  of  lavcttebntta- 
F.vts,  Fi  oKEscE.    .'iome  Experiments  on  the  Liver  Fennent 
Ri.vr.BM,  SvDNrv.    An  Kxpetiiiienial  Invettigation  thowinjr  that  Veratria 

i«  trnil  ir  I   t  unc  iialu  la  Maay  Kaipacu  aa  rcgardf  lhair  Actiod  on  the 

Wuuu  w,  ..U'l  slioanag  (hat  Vataiiw  and  LbnaSalia  are  RacifteeaUly 

AiiEo^aijixU,,. 

Mil  Ls,  tT  WfiLKY.    Some  Ob-»rr»alion*  on  the  Influence  of  the  V'ai(u«  and 

.Vcceleralor'^  on  the  He.irt,  ^r.,  of  ihr  Turtle 
Gaskklu  W.  H  .  and  Gadow.  Hans.  On  tha  Aaaiony  of  the  Cardiac 

N«m»  in  Cartaia  C«ld-BI«>ded  Vcrtebnitaa.  j 
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INTERNA  TIONAL  SCIENTIFIC 
SERIES, 


NOTICE.-^  lhc  )ici^'  70 fume  in  the  above 
series,  enlilkd  "  THE  COMMON 
SENSE  OF  THE  EXACT  SCI- 
EN^CES,"  by  the  late  William  Ktngdon 
Clifford,  will  be  ready  Next  Week. 
Crown  ZvOyWith  loo  Figures.   Clot  it,  ^s. 

LoodoD :  KEGAN  PAUL,  TRENCH.  &  CO. 
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PRACTICAL  PHYSICS. 
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Fcap.  Svo.  Price  tt. 
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tMrhfPm  <-ft!;T?(-r!  i^t  jjhyiical  laboraforiet.  ...  So  far  as  we  know  there  ia 
BO  Aimil.w  work  in  rxiuenre.  .  .  .  Tcachen  will  find  the  volume  of  opcctat 
value  to  them;  Mhile  sttidrm;,  p.inicut%rly  tboae  wha  hitvt  MC  a  damoa* 
eirator  to  appral  to,  will  ftn^1  iri:in\  t'u  ir  dittcillliw  WOWdby  X  '  * 
ptfvaal  of  tti  pago.'*— £iv/ii<k  Meckamte. 
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be  trusted  in  the  latter  capacity,  he  ought  never  to  have 
been  chosen  to  fill  an  Oxford  chair.  In  short,  as  the 
representative  of  physiolop)*  in  tixford,  Dr.  Sanderson, 
by  the  nature  and  extent  of  his  concession,  has  drawn  a 
clear  distinction  between  the  importance  of  teaching  and  of 
research  :  he  has  consented  to  allow  the  teaching  to  suflfer 
if  needs  be  ;  but  he  will  not  consent  to  yield  an  inch  where 
the  principles  of  research  arc  concerned. 

Tlic  other  suggestion  which  was  thrown  out  by  Canon 
Liddon  — namely,  that  a  I'rofessor  of  Physiolog)'  ought  to 
pledge  himself  to  kill  every  animal  before  it  recovers  from 
its  anrcsthesia — is.  from  ever\'  point  of  view,  absurd.  In 
the  first  place,  the  suggestion  can  only  emanate  from  the 
uninformed  supposition  that  the  pain  of  a  healing  wound 
is  considerable.  IJut  we  know  from  the  experience  of 
hospital  practice  that  even  the  most  severe  wounds  are 
painless  while  healing,  unless  the  process  of  healing  is 
complicated  by  morbid  conditions,  which  now  admit  of 
being  wholly  prevented  by  antiseptic  methods.  As  a 
matter  of  fact,  therefore,  in  our  physiological  laboratories, 
as  in  our  surgical  wards,  there  is  at  the  present  time  but 
an  extremely  small  amount  of  suffering  to  be  found  in 
connection  with  the  healing  of  wounds  ;  and  no  man  of 
ordinary  sense  who  had  ever  seen  the  inside  of  either  the 
one  or  the  other  would  have  cared  to  make  the  suggestion 
which  wc  are  considering.  Hut,  in  the  next  place,  even 
if  this  were  not  so,  it  would  have  been  highly  wrong  in 
any  Trofessor  of  Physiology  to  restrict  himself  to  the  |)cr- 
formantc  of  experiments  the  objects  of  which  could  be 
secured  during  the  action  of  an  anasthetic  Certainly 
more  than  half  the  experiments  which  the  physiologist 
has  now  to  perform  have  reference  to  questions  of  after- 
effects, and  this  is  especially  the  case  in  experiments  I 
bearing  upon  the  problems  of  pathology. 

The  speech  of  the  Hishop  of  Oxford  was  bad,  both  in  ! 
logic  and  in  taste.  It  was  bad  in  logic  because  in  arguing 
for  the  total  suppression  of  physiological  research  in  I 
Oxford,  he  relied  upon  foreign  practice  for  his  evidence  of 
cruelty.  This  was  essentially  illugical,  because  it  fails  to 
distinguish  between  two  very  different  things — namely,  j 
the  cruelty,  if  any,  which  attaches  to  vivisection  /c  r 
and  the  cruelty  which  arises  from  other  sources.  If  the 
slate  of  public  feeling  in  some  foreign  countries  is  not  so 
sensitive  as  it  is  in  our  own  on  the  matter  of  inflicting 
pain  upon  the  lower  animals,  it  is  obviously  _  unfair  to 
search  through  the  Continent  for  instances  of  cruelty  in 
connection  with  physiological  research,  and  then  to 
adduce  such  instances  as  proof  of  cruelty  necessarily 
attaching  to  physiological  research  at  home.  We  might 
as  well  argue  against  the  use  of  mules  in  England  because 
these  animals  arc  badly  treated  in  Spain.  As  we  have 
already  said,  there  are  now  but  extremely  few  cases 
possible  in  which  the  occurrence  of  pain  is  neccssarj-  for 
the  pur(>oses  of  an  cx)>cnment  ;  and  therefore  the  proof 
of  pain  having  l>een  inflicted  in  any  one  case  constitutes 
proof,  not  of  the  pain-giving  character  of  vivisection  in 
general,  but  of  the  carelessness  of  some  operator  in  par- 
ticular. The  cruelty  must  belong  to  the  individual,  not 
to  the  methods  ;  and  we  are  not  aware  that  any  chiirgc 
of  cruelty  has  hitherto  been  proved  against  an  English 
physiologist. 

^    The  liithop  of  Oxford's  speech  was  bad  in  taste,  because 
"  sought,  missionary-wise,  to  tell  some   anecdote  of 


horror,  which  the  good  sense  of  Convocition  jm- 
him  from  narrating  further  than  that  the  subjM  . 
story  was  to  have  been  "an  affectionate  btikdof  ' 
as  he  was  not  able  to  give  any  reference  to  «he 
his  tragedy,  after  a  prolonged  battle  »-ith  h* 
upon  this  somewhat  necessary  proof  of  aulben;' 
was  obliged  to  give  way.     His  taste  peiW 
more  questionable  when,  in  the  presence  of  l*nii  >.-. 
son  and  other  working  physiolngistSs  be  prottf--. 
adduce  the  favourite  argument  that  the  pjr>u^  4  c.» 
mental  physiology  exercises  a  baleful  ioAucnct  ' 
moral  nature.    That  the  argument  is  unsoani  > . 
principle  and  in  fact,  we  need  not  wait  to  ^how. 

The  speech  of  Prof.  Freeman  was  tendered 
audible  by  a  general  uproar,  which  pnxecded  cl>< 
the  side  which  he  rose  to  support.    We  were  •■ 
this  was  due  to  the  memory  of  the  efttci  whicb  • 
duced  by  his  speech  on  the  occasion  of  the  prrr  •• 

Upon  the  whole  wc  think  that  the  dehsx***- 
litile  service  to  the  cause  of  physiology  la  0  J  • 
when  we  consider  how  largely  tlie  majority  of  '•'i  • 
grown  since  the  first  of  the  three  divisions,  «  rt. 
congratulate  the  University  upon  having  ibust.  • 
phatically  that,  not  less  than  her  sister,  the  :>  - 
withstand  the  assaults  of  the  two  great  enenno  - 
ing— Ignorance  and  Fanaticism. 


THE  RELATIVE  EFFICIEXCY  OF  WW^  ' 

T  N  our  last  week's  issue  we  published  a  letitf  f  ' 

Edward  Reed  adverting  to  some  po.nt*  in  i: 
which  appeared  in  our  number  of  February  ?^>:? 
Relative  Efficiency  of  War  Ships.'"    In  order  t  -  • 
difference  existing  Ijetween  the  ships  of  the  /«'■■ 
AgtiHumnon  class  and  those  of  the  Admirt. 
regards  height  of  armour  above  the  water,  « 
profiles  of  the  As^iimemnnn  and  t>f  the  Ct'Uin^' 
of  the  Aiimiral  class).    We  now  gi\e  oull:r.e  » 
the  same  vessels,  in  which  this  large  d.rfcft'iJ  ■ 
more  clearly  seen,  and  by  means  of  which  its  i--:  • 
can  be  Ijetter  understood. 

Before  giving  any  figures  in  connection  w.;l>  "i^" 
tion  it  may  be  as  well  to  mention  another  p"  "  * 
taken  alone,  is  not  unworthy  of  notice.    We  r€r 
dilfercnce  between  the  Aj^amcmnon  dLX\i^,Ci^it^-  ' 
regard  to  depth  of  armour  below  the  water. 
Agiimrtnnim  is  floating  in  smooth  water.  »iil 
armoured  ends  uninjured,  the  depth  of  her  arnv«- 
tlie  water-line  is  s  feet  lo  inches,  where**  «^ 
tW//« I- v/,  under  the  same  conditions,  is  fia'> «  " 
shown  in  Figs,  i  and  2  resj>ectivcly.    This  iSot- 
ne.arly  i  foot  is  of  some  importance,  because  ocf  * 
three  inches  gained  in  depth  of  armour  beJow 
means  a  large  increase  in  the  safety  of  the  *'"V' 
fighting  at  sea.    When  the  ends  of  the  /f/J""  ** 
tlotnled  she  sinks  22  inches  deeper  in  the  water  ^' 
depth  of  her  ar;;ioiir  below  its  surface  wwlii, i^'""* 
then  be  7  feet  8  inches  ( F  ig.  3).    The  CMag^  * 
her  ends  are  flooded,  sinks  17^  inches  de«f«  •* 
water,  and  in  that  condition,  therefore,  btf  snMBfl 
be  6  feet  5)  inches  below  the  water's  soribotf^PH 
I  fool  2i  inches  less  than  thai  of  the  4f**^*r*_J 
the  earlier  ironclads  it  was  considered  neccMflflH 
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the  annour  to  a  depth  of  at  least  6  feet  below  the  normal 
water-line,  and  as  much  deeper  as  hidiTidual  eases  wonld 

allow.  It  e\  idtnt,  (Lcrrforc,  tluu  the  ships  of  the 
Admiral  class  are  deficient  in  this  respect  unless  and 
ttKtil  their  unarmoiired  ends  are  flooded. 


FI6.  Xt^Agmmntm* 


Fro.  t,—CtBiitgwood. 


Fia  ^—CtBm^imatd, 

Kevcftiag  to  the  still  more  inijwrtant  question  of  height 
if  armoured  frt-t  bo.Trd  U c.  the  hc)>;ht  of  the  top  edge  of 
trinour  at  side  above  tlie  waiter),  we  will  now  give  some 
tgurea.  Tbn  Affimtmmmf  withiNt  amoofed  freeboard 


of  9  feet  6  inches  in  the  uninjured  condition,  can  be  in- 
dined  to  the  angle  of  16  degrees  before  the  top  edge  of 

her  ntmoiir  touche-^  the  writer,  ns  ^hitwn  by  the  doti.  (! 
line  in  Fig.  i  ;  and  even  when  her  unarmoured  ends  are 
flfMided,  and  her  freeboard  therefore  reduced  to  7  feet  8 
inches,  she  can  still  be  inclined  fn^^innin;^^  for  tlic  mdnicnt 
that  she  would  still  have  stability)  to  the  angle  of  13^ 
de^es  before  her  annour  is  brought  beneath  the  water : 
this  is  shown  in  Kifj.  3.  But  the  Co/fini^uvcJ  ha.s  so  ridi- 
culously shallow  a  partial  belt  (only  2  feet  6  inches  above  the 
water  in  the  uninjured  condition)  that  an  inclination  of  only 
4.1  d^rees  causes  her  armour  to  disappear  altogether  in 
smooth  vv;i't'r.  Wlicn  licn-  iid-  nrc  flooded  hor armoured  free- 
board is  actually  retluced  to  iu>  more  than  1  ii  inches,  which 
is  as  much  as  to  say  that  at  sea  she  would  have  no  armoured 
freeboard  at  all  in  that  condition,  for  an  inrlinntion  of  hut 
degrees  is  sufikient  to  bury  her  armour  con^pletely, 
even  in  smooth  water.  The  two  conditions  of  the 
C£>///'/;'t.  v  .y  .are  shown  in  Fig.  2  and  Fig.  4  respectively. 

These  alarming  facts,  thus  clearly  brought  into  view 
are  of  themselves  sufficient  to  explain  Sir  Edward  Reed's 
distrust  of  the  Aiimiral  class  of  ship,  and  liis  very  strong 
condemnation  of  tttese  ships  can  be  readily  understood 
when  we  remember,  further,  that  in  his  opmion  the 
excessive  shortening  of  the  annourcd  part  in  the  whole  of 
these  ships  has  introduced  such  elementK  of  danger  into 
them  as  to  render  them  unfit  to  take  their  place  in  the 
line  of  battle,  even  apart  from  the  considerations  pre« 
viously  set  ford). 

THE  AMERICAN  ASSOCIATION 
FrOiCfdifi^^  t\f  the  Airrn'cjrr  ,  U-t<>ci'-tfion  for  fh,-  .  hfr'aniT' 
went  of  ScitfUi  {  rhirty-Sfcond  Meeting),  held  at  Min- 
m«p&liSf  Minn.^  AugttUj  1883.   (Salem :  Published  by 
the  Permanent  .Secrpfnry.  ^'^9~x^ 

THE  record  of  the  proctcdnigs  of  the  thirty-second 
meeting  of  the  American  Association  forms  a 
volume  considerably  less  l-'illvv  ih.in  tli.U  is^-jcd  by  ihe 
British  Association,  as  it  consists  of  598  pages,  the  corre- 
sponding volume  of  the  older  Association  ntmtbering  884 
pages.  The  dinVnncn  between  the  two  volumes,  as 
records  of  science,  is  about  in  the  same  proportion.  Ad- 
dresses, reports,  and  abstracts  of  papers  take  up  468 
pages  in  the  book  before  US,  while  in  the  Southport 
volume  the  same  subjects  occupy  660  pages.  In  printing 
and  paper  the  American  volume  is  decidedly  the  superior 
of  the  British,  but,  as  a  set-off,  it  is  issued  in  a  paper 
cover;  the  prii  c,  howrvfr,  i--  only  I'^o  dnllar";,  The 
smaller  size  of  the  volume  is  accounted  for  by  the  fact  that 
considerably  fewer  papers  appear  to  have  beea  read  before 
the  American  Association  than  before  the  British.  We 
note  also  another  point  of  difference,  certainly  not  to  the 
advantage  of  die  American  volume;  the  reports  on  the 
state  of  science,  so  conspicuous  and  valuable  a  feature 
in  the  British  volume,  are  remarkable  in  the  American 
chiefly  by  their  absence;  We  venture  to  suggest  to  the 
officers  and  Committee  of  the  latter  Association  that  they 
would  add  largely  to  its  importance  and  stabthty  by  de> 
veloping  this  branch  of  its  work.  At  the  present  time, 
when  scientific  societies  for  special  purposes  are  so  nume* 
rous,  their  meetings  and  jnumals  will  always  compete 
successfully  with  those  of  an  all-embracing  .dissociation 
such  as  the  British  and  others  farmed  on  a  simibr  plan 
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for  ori^nn.il  pipers  of  real  importance  ;  but  the  task  of 
recording  progress,  of  acting  as  the  historians  of  science, 
is  right l)r  declined  by  societies  which  aim  at  advance 
rather  than  at  retrospect.  Hence  this  most  important 
function  can  be  best  dischar>jeci  by  these  great  Associa- 
tions, and  it  will  always  suffice  to  save  them  from  de- 
generating into  scientific  <:  unp-mcedngs  or  picnics. 

The  Sertions  in  the  American  Association  nre  equally 
numerous  with  those  in  the  British  at  the  present  time, 
though  differently  arranged.  (Mathematics  and  Physics 
are  divided,  r.enlnjry  and  Geography  united ;  Histology 
and  Microscopy  form  a  section  separate  from  Biology. 
We  doubt  the  advuitages  of  the  union  in  the  second 

cascj.nml  of  the  sop.ir.itinn  in  the  tliinl  Th.it  no  address 
is  printed  in  this  volume,  and  that  the  only  record  of  the 
laroceedings  of  the  Section  of  Histology  aiul  Microscopy 
is  the  statement  that,  although  some  meetings  took  place, 
no  papers  wrere  read  before  it,  seems  an  indication  that, 
as  in  Britain,  its  subjects  might  safely  be  meiged  in 
Biology,  the  latter  Section  having  the  power  of  tentpoiaiy 
subdivision. 

In  another  rc-^pcct  too  the 'Amcricjia 'diUers  from  the 
British  Association.  In  thelatterthedelivery  of  an  address 
is  the  first  official  aci  of  it-.  President,  in  the  former  it  is 
the  last  The  address  at  MinneapoUs  was  delivered  by 
Prindpa)  (no«r  Sir  William)  Dawson,  and  is  characterised 
by  the  ^cicntifir  r.Tutinn  and  literary  ability  of  its  author. 
It  gives  a  critical  sketch  of  the  results  of  geology,  more 
especially  inth  reference  to  the  development  of  the  earlier 
rocks  and  to  tlie  e\  >li:tion  of  li\  in-  cre  itures.  In  regard 
to  the  former,  Sir  W.  Dawson  inclines  to  drawing  a 
marked  line  of  separation  between  the  Lower  Laurentian 
or  Ottawa  gneiss  of  Sir  W.  Logan  and  the  Middle  Lau- 
rentian or  the  Grcnville  series  of  the  same,  which  is 
characterised  by  beds  of  limestone  and  dolomite,  "  quartz- 
ite,  quartzose  gneisses,  and  even  pebble  beds,"  besides 
graphite,  iron  ore,  and  the  debatable  eozoon,  which  Sir 
W.  Dawson  considers  as  indicatmg  the  existence  of  land 
suiiacesof  the  fundamental  gneiss.  The  Upper  Laurentian 
or  Norian  series  is  noticed  with  due  mufion,  though  it 
is  r^^arded  as  decidedly  younger  than  the  preceding 
formation.  The  Huronian,  Montalhan,  and  Taconian 
I'Lower  Taconic  of  Emmons'  are  next  mentioned,  bat  the 
author,  though  inclining  to  the  views  of  Dr.  Sterry  Hunt 
as  to  their  onlcr  of  succession,  fbrbearv  to  dogmatise  as 
to  their  precise  relations  either  mutually  or  with  "  certain 
doubtful  deposits  around  Lake  Superior."  With  regard 
to  the  development  of  life,  he  is  decidedly  advene  to  the 
evolution  school  among  iMologists,  but  is  not  able  to  add 
an\thiii'.,'  material  to  the  familiar  arguments  of  its 
opponents,  i  he  address  concludes  with  a  brief  notice  of 
some  of  the  ohscure  markings,  variously  referred  by 
pal.Tontolo;jt5fs  to  n1„'T,  pmtoroi,  and  tracks  of  various 
animalii,  and  with  a  critical  sketch  of  the  theories  relating 
to  the  Glacial  Epoch,  in  which  he  expresses  himself  as 
oppo-'d  to  the  extreme  vic\v5  of  the  former  extension 
of  land  ice  and  its  erosive  action  which  are  favoured  by 
some  geologists. 

Two  other  papers  ;irc  j^ivcn  .i-  "  re  id  in  General  Ses- 
sions," which  we  presume  may  be  regarded  as  in  some 
respect  analof^ous  with  the  evening  discourses  at  the  British 
nil  I  Tlie  one  by  Dr.  Sterry  Hunt,  "On  a  Cla^isih- 

c.uion  of  the  Natural  Sciences,"  is  printed  in  abstract 


only  ;  the  other,  by  Prof.  K.  D.  ^'-^y .  rfif.W 
Evidence  for  Evolution  in  the  Hihot)-  o(  tie  Li_ 
Mammalia,*'  is  an  extremely  aUe  and  tca^emt 
of  the  views  antagonistic  to  those  emertiintii 
retiring  President.  "  The  German  Survcjroi  tlu  >  •  * 
Heavens"  forms  the  suligect  ofn  biteicsiiiur »lh> 
Prof.  W.  A.  Rogers,  who  presided  ovxr  t>ie  < 
Mathematii  s  and  Ablrnnomy. and  VuA.  H..\.Rn*i^ 
vered  a  '*  Plea  for  Pure  Science    tu  iLe  settinnu 
Both  these  sections  received  a  considerable  nr-- 
coniinunications.    The  section  of  Chemistn 
app<!ar  to  have  had  a  special  addr^s,  aod  the  v.--' 
papers  read  before  it  was  not  targe.  The 
said  of  the  Mcrlianical  Section,  in  whidi  "t."  ' 
papers  are  recorded  as  read.    Prof.  Hitdbfwv 
section  of  Geology  and  Geography,  to*  ifcr 
History  of  the  North  American  Continent  *  « ilr 
of  hi<?  address,  in  which  he  favours  the  idea  thx: 
of  the  early  crystalline  rocks  are  of  igneous  orr 
metamorphosed  volcanic  rocks  or  tais.  Ic*  - 
leaving  form  the  subject  of  a  large  propor.r 
papers  read  before  this  section.    More  than  «« ■ 
is  of  much  interest,  espedalljr  that  by  Mr. 
nn  the   Minnesota  Valley  in  the  Ice  .Ajt 
H.  C.  Bolton  and  A.  A.  Julien  descnbe  *Tt,i 
Beadt  of  Manchester,  Mass.,*  aoiidfig  « 

of  the    paper   the    sonorotis    s.ind    in   the  i 
Eigg  (Hebrides),  as  well  as  others  on  recxir: 
suits  from  their  observations  that  the  soorf 
the  grains,  which  arc  not  rounded,  but  bi^- 
angular  surfaces.    It  is,  we  think,  undoubiedh  * 
phenomenon.   Wc  arc  acquainted  (probabfi  ' 
common)  with  a  small  screw^tap  in  a 
loiidly  snnorou5   when  a  certain  amount  >>  ' 
allowed  lo  issue,  but  silent  in  other  poMtioni^ 
Beal,  in  addressing  the  Section  of  Biolc^.de^^ « 
culture,  its  Needs  and  Opportifnities  ;  '  ami - 
received  a  considerable  number  of  interestiAg .  ' 
tloRS.   Dr.  Franklin  B.  Hough  addressed  tk 
Section  on  the  inctli-Kl  of  vtatisticv,  and  thr 
Mr.  E.  B.  Elliott,  dehvcred  to  the  same 
preceding  Montreal  meeting,  is  printed  ia  ^ 
This  .Section  docs  not  appear  to  receive  nci." 
communications  as  the  corresponding  OM 
Association.    The  address  of  Prot  O.  T.  M*^ 
Section  of  .Vntlii  op  ili>:;y  deals  with  the  *rnf« 
of  anthropological  studies,  and  a  consideiAbk' 
interesting  papers  were  read.    Those  lelitir.' 
building  may  be  of  service  to  European  arclir 
ofTerinf^  suggestion?  wlsii  !>  mas  help  m  the 
of  some  of  the  earthworks     the  •  Id  WorU 


LETTERS  TO  THE  E DITCH 
Tht  Editer  don  not  hold k  imulf  rttf«ntihU  /rr  ^pmi*  ' 
by  h\s  corrtipi^nJtftts .    Sdthtr  ciim  hf  i»»ij'.-r:-'&' - 
or  to  lOrrfs^ynJ  Uti/A  tht  'vrittrs  ij\  r^JtaUd  «^ 
JVt>  notice  is  taktn  of  aHOHynmits  c»mmfmmt*itf*>- 
{  Tht  Ediior  utgtntly  rtqutttt  torrtif^ndtnU  ts  kaf  ^ 
at  tkerl  at  potsikU.    Tki  frestttrt  0m  kii  if*-  ■ 
tkmt  U  is  iti^9uMt0tiurmiu  l0ittm^4tkt  tff^^ 
of  etmmtmMtUmt  ttmUhdni  iml0mi^»md 


On  the  Termloolegy  of  the  MathsittaHrst 

Elasticity 

Tllf,  Lite  Dr.  Todhuntcr  left,  in  an  iiKomplti?  «^ 
able  "  Htstoiy  of  the  Matheouticsi  Theww*  «i  > 
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the  syniiics  I'f  ;hc  CnmliriMfic  University  Press  have 
inirusSetl  tu  luc  111  L'implete  and  cJit.  In  rradins;  the  great 
number  of  iiienii'>:tN  relating  to  the  subject  I  fiivt-  lic-on  imich 
•truck  by  the  want  o(  a  clear  and  accurate  tcntunology  in  both 
lieoretical  ami  practical  elasticity.  I  have  been  forccil  to  the 
•onclusion  that  the  great  discrepancy,  which  is  often  to  l>c  found 
>e(ween  theoretical  and  pnctscal  results,  is  in  some  measure  due  I 
o  the  want  of  thin  terminology  U.)i.  the  extreme  looseness  of  ' 
he  tenn  "  limit  of  elastidty '%  I  find  it  needful  for  the  pur- 
ges of  the  i^ve  work  to  adopt  mcb  a  teminoloort  bat  beifore 
1 1  >i  og  >o  it  wootd  be  exttemdy  valuable  to  have  the  opinran  of 
ome  of  our  leading  elasticians  on  the  terms  I  venture  to 
•repose.  I  should  be  very  glad  of  aoy  suggestions,  through 
he  column*  of  NATVas,  to«md<  •  definite  and  aatform 
»rmitM>lojiy. 

I  am  p:irtici:l,irly  dissatisfied  with  tlie  term  "limit  ijf  Mi[>cr- 
Ti|K>sitioD. "    It  is  exceedingly  clumsy.    Other  possible  terms 
re — "limit  of  superposable  stress,"  "  linear  limit,"  and  "  limit 
~f  constant  <i!ope,    the  last  two  phrases  having  reference  to  the 
4Ct  that  tlie  strcs^-stiain  curve  at  this  limit  ceases  to  be  a  straight 
He.    With  regard  to  this  limit  of  mperimpootian  I  may  remark 
lat  It  mvi  VMK  from  ooe  of  |«o  cmet— (i)  Tbe  sti^  com- 
-^oentx  became  bo  larp  that  we  ornaot  tK^leet  the  squares  of 
nail  qnaatiiies,  or  flic  streffii  cmniMmenis  can  no  longer  be 
ken  proportional  tn  thuM-  df  sti:iin.   Tliis  might  h.ippcn  licfore 
rrmanent  set.    {i\  I'l nii^iuni  set  may  arise  which  docs  not 
How   tht   ponriali^i'd   II<miI;i  >  I.avv.       I  hi-  sliIih  '.lie  moic 
obable  case,  ainl  has  Ih-iti  :!iiM|i'rii  1k-|.,.w.     I'r^if.  Ktaaedy  ^ 
lis  iiu-  thul  hi-  ihinks  when  a  hmiv  h.iv  b<.-tii  reiiuLc-d  to  a  state 
case  that  thr  Mjpcrior  clastic  Imiil  and  Use  huut  of  super- 
iposttiori  ci.iruitle. 

it  has  been  projKjscd,  I  Wieve,  to  term  that  limit  of  stress 
which  bars  begin  locally  to  "thin  down"ili<j  limit  of  vis- 
s(ity.    I'he  "  limit  of  uniform  strain  "  is  act  altogether  latia* 
:lory  or  quite  suggestive  of  this  peculiar  viscosity.   **  State  of 
uumum  stress"  might  oeibapa  serve  the  pai]w>e»  were  one 
■  tte  sttie  that  this  state  uways  coincides  with  the  vlscoos  limit. 
In  the  following  remarks  I  fiavt.-  l>Li.n  much  assisted  by  Prof. 
Thomson's  epoch-making  i'.ii>t:r  in  the  Cambriiii^e  and  Dublin 
:.'>':erTlii!i<iiI  y ,iurtial  f  <i    I.S.j.H,  and  evi.-n  more  by  I'rff.  .\lr\. 
\V.  Kenucdy's  paper  on  Kivctcd  Jomts  iti  the  firotcedin^  of 
Institution  of  Hecbanlcal  Ea^neen^  April,  1881  (espeoally 
208-213)- 

kVh  ii.ivc  fir>t  to  distinguish  lietwecn  two  clMses  of  materials. 

the  one  we  may  suppose  the  ^articles  to  be  in  a  state  of  in- 
.  nal  atlCSS  befiotfe  any  extemai  force  is  applied  ;  Id  this  case 
'     the  leastiCateraal  atreiawill  probably  produce  permancot  set. 

thia  stvew  be  removed  and  tnat  reapplied,  aner  ooe  or  two 

-  lis  it  wUI  ceaie  to  peoduce  |ierBMaeat  set,  or  at  knit  the  per- 
ncnt  set  will  be  extremdy  small  as  compared  with  the  dntic 
xin.  NVr  thus  nec<l  a  term  to  mark  that  state  of  the  body 
cn  external  stress  iJoes  not  produce  permanent  set  owing  to 

exijilcncc  of  insi  ind  stress.     '1  hi.s  mi^ht  ptrhaps  Ik.-  tttmi-d 
Stitie  of  fast.     .Many  liiscordant  resvilli  with  rcj;ard  to  the 
islants  i./f  elasticity  nri.  n.-t  impt.jhalily  dui-  to  the  fact  th.st 
ratio  uf  stress  ti>  strain  has  t>ccn  tncasuicU  U-fuic  the  ma- 
; .  a1  has  been  reduced  to  a  state  pf  tase.    Id  the  second  class 

-  iMterials  we  may  suppose  this  state  of  ease  to  exist  before  the 
'  ilicaation  of  any  stress.  Supposing  a  body  to  be  ia  its  state 
'•  aftse*  Ibeie  will  then  exist  two  limits,  one  on  one  side,  and 

OB  the  other  of  Ibe  mstnuned  shape,  windl  may  be  termed 
im/tr-or  and  tkt  ni^irwr  tim^  if  f*^*^  tbt/kthh  Any 
crnal  stress  which  does  not  prodnee  a  strain  exceeding  these 
its  ■will  not  j^ivc        to  pennanent  set.    Tliesc  inferior  and 
ei'ior  liiiiiii  of  perfect  elasticity  tnaik,  as  a  nilc,  the  ranye 
•crcil  by  the  usual  mathematical  theory.    Within  the!<c  limits 
i  generally  safe  to  assume  that  the  tom[x)nents  of  internal 
;sa»  »re  proportional  to  the  components  of  strain.    In  some 
es,        cast  iron,  where,  however,  it  is  diflicult  to  produce 
■  state  of  ease,  this  does  not  seem  to  be  accorete — the  stress 
t  stnxin  components  appear  never  to  be  pio|>ottional. 
, -n  most  materials  the  range  of  perfect  elasticity  is  not  large. 

externa]  stress,  which  is  by  no  means  nearly  equal  to  that 
.-ich  is  required  to  produce  rupture  will  give  rise  to  a  per- 
\  lent  set.    Thus  permanent  set  in  some  materials  will  oom* 
"  ice  «l  *  stress  only  }  to  |  of  the  »trc«  that  those  materiak 
<^  .,j>aMc  of  standinj;.     I  hii-  't>eyi>iid  the  limii  of  elasticity  we 
hrsl  a  ranj^e  uf  stresves,  whi.-h  pr  Hluee  ^lr.^ll•.s  partly  el.xstic 
p.irtly  permanent.  The  strain  111  this  rani;t-  iin>;h; -iiM  lemain 
»^  porti<M»*l  to  the  stress;  the  permanent  is  yet  small  as  com- 


pared with  theeta.stit  ii.irt  of  tlx- strain.  This  r.ini^c  ;^  liounded, 
however,  by  a  stress  fdi- whnh  the  strain  e  rases  [>.,  propor- 
tiona',  1(1  the  stress.  In  otlu-r  wmi  tile  * '  ^^-uer.dised  " 
iiuukc's  law  is  nu  longer  uppiicable.  L  p  to  this  point,  if  we 
are  merely  desirous  of  finding;  the  strain  produced  by  any  system 
of  statical  stress,  the  mathematical  equations  of  elasticity  will 
apply,  supposing,  as  secm.<  probaUe^  that  the  elastic  constants 
do  not  alter,  owing  to  the  permanent  set.  Those  equations 
w  ould  not  of  conne  be  valid  u  we  wished  to  find  the  stiain  in 
thebodv,  if  the  stiem  were  altered,  nu>  wutild  they  anfBce  to 
treat  vibratory  motions  capable  of  ;  1  Khicing  permanent  set. 
This  limit,  which  is  tint  at  which  the  .'i-n.i,'  sir  r  ii  principle 
ceases,  rc<juires  a  name.  It  inif;ht  jicrliaps  lie  termed  the  //««"/ 
iif  superiinfi'xiiioit.  That  is  to  say,  if  a  certain  addition  to  this 
limiting  stress  jiro  luccd  a  certain  increa.se  of  strain,  and  a  second 
addition  another  increase,  these  increnieiUs  of  str.-s.,,  it  superim- 
posed wouKl  not  produce  ihc  sum  of  the  strata  increments.  It 
might  at  first  sight  apuear  more  direct  to  term  it  the  modular 
limit,  or  the  limit  of  Hookc's  law,  but  it  would  seem  that,  after 
this  limit  is  paSMd,  Hooke's  law,  probably  with  the  same 
modulns,  applki  to  so  much  of  the  strain  as  is^elaxtic  strain ;  in 
bet  at  the  fimit  of  superimpoNtion  it  is  the  permanent  set  part 
of  the  strain  wbidi  ceases  to  obey  Ho(^e*s  law.  In  some  mate* 
riab  the  limits  of  perfect  elasticity  and  of  superimposition  may 
coincide.  At  the  latter  limit  the  iicrm.tnent  set  is  still  in  some 
cases  only  onc-twenty-fiflh  of  the  total  strain.  Neither  of  the 
I iin It s  alxive  considered  is  mmfiiotutUy  treated  as  the  limit  of 
elasticity.  This  is  the  pciiut  at  which  the  material  "breaks 
down,"  that  is  to  say,  the  stress  being  contimially  increased,  a 
strain  is  obtained  which  wcmld  be  presersed  by  replacing  the 
stress  \tf  <me  very  much  less.  The  material  U  unable  to  balance 
the  stress  npoo  it.  If  the  stress  be  maintained  the  strain  will 
suddenly  increase  by  a  omsidcrablc  amount  (without  the  stress 
beins  inctcaaed).  lliis  reagukafate  limit,  it  lias  been  snggoted  by 
Mr.  Twedddt,  should  be  termed  the  limit  oJ/iUigtu.  The  limit 
of  fatigue  being  past,  a  small  proportion  of  the  strain,  namely, 
so  much  as  corresponds  to  the  modulus,  is  elastic,  the  greater 
ji.ut  is  [lermnnen!  set. 

In  the  case  of  bars  of  iron  subjected  to  lon^;itud:iial  j  uU,  if 
tlie  stiess  he  iiHica.sfd  beyond  the  limit  "f  fati^'ue,  another 
limiting  strain  is  reached,  nanie?y,  one  at  wliieh  locd  lontraction 
begins,  or  the  bar  commences  to  liraw  out  at  some  point,  i.e. 
the  strain  ceases  to  be  uniform,  i  he  material  now  begins  to  act 
as  if  it  were  "  viscous,"  and  it  would  l>c  convenient  to  describe 
this  state  as  that  of  viscneityt  had  not  this  name  been  appropriated 
to  that  permanent  set  which  may  be  produced  by  the  application 
for  a  long  period  of  a  stress  well  within  the  limits  of  perfect 
elasticity.  Closdy  associated,  if  not  the  same,  with  this  limit  oj 
Muiform  strain  la  the  state  of  maaimam  load.  From  this  point 
onwards,  as  the  stnun  increases  the  load  decreases,  till  the 
breaking  load  is  reached  with  a  maji^nitude  below  that  of  the 
maximum  load.  To  distinguish  one  from  the  other  requires 
a  special  manipulation.  As  a  rule,  what  is  meant  by  the 
absolute  «f  f'tmiin^  llrcHgth  is  probably  the  nuixtmum  Uwi,  for 
if  this  h>ad  was  allowed  to  remain,  the  b.ar  would  Itrcak  uniler 
It.  It  might  perlups  be  convenient,  however,  to  speak  of  one 
as  the  majcimum  and  the  other  as  the  terminal  load.  With  the 
terminal  load  the  "clastic  life"  of  the  material  is  concluded. 
It  must  be  nmambeted  that  owing  to  the  bar  locally  thinning 
down,  the  Mieia  per  uak  area  at  the  terminal  load  is  greater 
thu  the  atreat  per  unit  area  at  tihe  Mayimam  load. 

Such  are  the  limiu  for  which  it  is  needful  that  a  tenninoloey 
should  be  established.  I  shall  be  extremely  glad  if  any  of  the 
readers  of  Natcre,  who  happeu  to  be  elasticians,  will  snggeit 
a  more  concise  phraseology.  Karl  PsAasoir 

Univeniqr  CoUes^  Fetaniciy  14 


CWIUaation  and  Byealgbt 

I  HAVE  been  interested  in  l  ord  Rayleigh'snote  OH  "  Vision,'' 
and  would  ofier  my  mite  on  the  subject. 

I  have  no  doubt  that  brilliancy  of  image  and  power  of 
distingoisbing  laigely  depend  on  definition.  The  Drilliaoqr 
does  to  for  t£e  same  reaioit  as  that  which  induces  an  artist  to 
I  eighten  cotntl^effiMts  by  aharp  cootraats.  In  the  same  way,  if 
we  seek  to  decide  if  two  cdonis  are  alike,  we  plaee  than  n 
immediate  contact  with  a  sharp  edge.  Details  are  best  seen 
with  a  lelrscope  when  the  images  arc  sharp  and  nntroubled, 
\\  hen  slight  tremors  are  m  the  aii  ,  ami  the  image  is  rapidly 
displacetl  in  all  directions,  so  that  what  we  sec  is  the  resultimt 
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of  many  rapidly  succeeding  imjircssions,  then  tints  arc  graded 
into  one  another  at  the  edges,  and  we  lose  the  power  of  dis- 
tin(;uishing  detail. 

I  can  give,  fortunately,  a  case  in  point.  My  eyes  arc  affected 
with  a  small  amount  of  astigmatism.  It  do;s  not  affect  general 
vision  for  ordinar)'  puq)oscs,  nor,  of  course,  the  dcfitiilinn  of  single 
lines  ;  but,  when  I  use  appropriate  lenses,  the  whole  scene 
becomes  brighter  anti  more  cheerful,  a-xi  I  see  details.  The 
bark  of  a  tree  is  a  jK-rfcctly  iliflerent  i)lt;<-ct  with  and  without 
ihcm.  With  ihem  it  is  like  a  go  id  phoiogra[)h  ;  without  them, 
like  many  pictures.  Formerly,  in  addition  to  the  cylindrical 
surface,  I  ref|uired  a  slight  sjiherical  concave,  aud  I  was  (lis|>oscd 
to  place  the  increased  general  brilliancy  of  the  view  mainly  to 
the  reduction  of  size,  but  I  now  use  piano  cylindrical  lenses  for 
distant  vision,  and  it  is  evident  that  the  brilliancy  is  solely  due 
to  the  better  definition. 

I  would,  lastly,  suggest  for  I^rd  Rayleigh's  consideration  the 
question  whether  the  change  of  focus  of  his  eyes  in  faint  light 
is  not  partly,  at  all  events,  due  to  change  in  the  colour  of  the 
light.  I  know  tlini  there  is  such  a  chan^jc  with  me,  but  I 
have  long  had  reason  to  believe  that  colour  affects  ni^'  vision. 

J.  Y.  'ItNNANT 

37,  Hamilton  Road,  Ealing,  W.,  February  7 


Those  who  have  compared  Lord  K.iyleigh's  letter  in  Nature 
of  February  12  with  that  of  Mr.  Unidencll  Carter  on  Febniary 
26  will  have  observed  an  incon->istcncy  occasioned  by  a  slip  of 
the  ]>cn. 

The  latter  says  :  **  The  commonly  accepted  standard  of  normal 
vision  is  satisfied  b)-  deciphering  letters  the  parts  of  which  sub- 
tend visual  angles  of  one  minute.  .  .  ."  Also,  I'rof.  .McKcndrick 
st.ites  that  "The  smallest  visual  an^lc  in  which  twc»  distinct 
points  may  be  observed  is  60  seconds.  ' 

According  to  I,onI  Ra^dcigh,  hnwcver,  "  A  double  star  cannot 
be  fairly  resolved  unless  its  comjionents  subtend  an  angle  exceed- 
ing that  subtended  by  the  wavc-tcngth  of  liglit  at  a  <listancee'iual 
to  the  aperture.  If  we  '.ike  the  a|K;rture  of  the  eye  as  l/Stli  inch, 
and  tlie  wave-length  of  light  a^  i/4o,oooth  inch,  this  angle  is 
found  to  be  about  two  minutes."  In  the  cjjsc  of  a  small  angle 
the  aperture  dividc<l  by  the  ilistance  is  approximately  equal  to 
the  arc  divide<l  by  the  ra<liu»  or  to  the  circular  measure  of  the 

II.-.,  .  I       I  ''40,000th  inch 

angle.    Hence  >n  the  present  cxsc  we  have — ^  r— . —  =. 

i;5th  mch 

radian  or  ^^'^^S  _  j-.g  seconds  nearly,  instead  of  the 
8000  sooo 

two  minutes  accidentally  stated  by  Lord  Rayleigh. 

Tins  minimum  value  seems  to  show  some  mistake  in  Chrcn- 
berg's  exjieriments  on  vision,  and  i>  nliout  hall  of  that  found  by 
IIelinholi2  for  the  l»cst  of  twelve  observers. 

March  10  Syhnev  Lui-ion 

I  Mr.  Lupton  is  quite  right.  By  a  stupi<l  bhintler  I  said  about 
two  minutes,  when  I  shouKI  have  sai  I  about  half  a  minute. — 
Rayleigh.] 


There  is  a  defect  of  eyesight  common  among  the  natives  of 
India  known  as  "  ratamihi," //>.  "night  blindness."  Persons 
afrecte<l  with  this  have  cither  or<linary  powers  of  vision  by  rlay- 
light,  or  else  jmwcrs  sfi  little  less  than  ordinary  as  to  feel  no 
inconvenience,  so  that  usually  no  defect  is  noticeable  ;  whilst  in 
feeble  twilight  their  sight  fails  in  the  most  extraordinary  way, 
and  in  the  dusk  thcv  iK-come  (in  b.id  ca>-t  s)  practically  l>lind. 
Of  course  there  arc  all  degrees  of  this  affeciion  ;  liut  the  stroiigly- 
marlcni  cases  al()nc  arc  likely  to  nttract  attention. 

By  medical  men  in  India  this  affection  is  said  to  occur  most 
among  men  living  on  a  low  diet  (ohicfly  of  cereals),  and  the 
usual  )>alliativc  treatment  is  to  prescriln;  a  meat  diet. 

This  aflcction  is  rarely  noticeable  Kmong  Euroj>cans  in  India, 
though  I  have  sometimes  noticed  marked  differences  of  clearness 
of  sight  among  them  also  amounting  to  slight  "night-blindness." 
Lor«l  Rayleigh's  case  of  sho;  t-sightedness  in  twilight  and  in  the 
dusk  seems  to  a  mild  case  of  this  sort  (see  Nat  I'KE,  February 
12,  p.  340).  Allan  Cunm.ngham 

The  Pupil  of  the  Eye*  during  Emotion 

Although  further  ob  crvalions  arc  rcrjuired,  there  seems  to 
l»e  a  more  or  less  general  assent  as  to  the  innucnce  of  the  emo- 
S^tion*  on  the  pupils  of  the  eyes.    Mr.  Clark,  in  his  letter  to  your 
Xmal  (vol,  xx«i.  p.  433),  has  rightly  ijuotcd  Gratiolct,  who 


says  that  in  sudden  astonishment  or  fear  the  w)wk  1^ 
comes  paralysed,  and  at  the  same  time  the  ptrtUdik^^  . 
anger,  on  the  other  hand,  when  the  whole  boJj  ii  r«r. : 
action,  the  pupils   l>ecomc  contracted:  "  Lcs  ppje 
enormement    dilatces  dans  rcpouvaatc,  iiadtt 
toujour*  contractces  dans  Ic  colcrc."   Thi*  wu,  fcotir: 
many  y«in>  l)cforc  by  the  celcbratctl  Harrcy,  wUw  a  *- 
course  on  the  circulation  of  the  blood,  writus  a  ifcv  .- 
"In  anger  the  eyes  arc  fiery,  an<l  the  pupils  cuctnari 
nibcnt  oculi,  constrinjjitur  pupilla"). 

I  should  myself  think  that  a  narrow  papd  riia  > 
active  mental  state,  a>  it  is  this  condition  which  i^prto  • 
the  eye  is  accommodaled  to  regard  with  ait(nU;ia  1  is 
whilst,  on  the  other  hand,  when  gaung  out  into  iii: -. 
pupils  are  wider,  and  the  mental  mo(>i  it  nure  [m.  . 
contemplative. 

In  my  parrot  the  size  of  the  pupil  is  >  very  eMstDe"  t- 
of  its  frame  of  mind.    When  an^ry  the  popJ  IjefOttori 
contracted,  whereas  when  the  bird  is  syinpithctit  a.  — 
the  pupils   become   as   widely  iliUiel.    HilOk,  «2 
novelists,  have  depicted  the  st.ite  of  the  pupih  wUt  i- 
the  various  emotions  and  passions.    The  fonaet  ib  ■• 
a  saintly  woman  kneeling  before  the  aliar,  ian'  "IV 
the  eye,  endued  with  great  contractility,  inpejrr' 
expand  and  draw  back  the  blue  of  the  ins  ootu  •  •  - 
more  than  a  narrow  circle.    What  f  'rce  was  4^:  if 
depths  of  the  si>ul  which  so  enlarged  the  pupj}-*  ui  1.  ■ 
and  olwcurcd  the  azure  of  those   cele>lial  tTf^■ 
speaks  doubtfully,  but  rightly  deman'ls  mott  obse^ii-  . 
subject.  Sjhivu  ► 

Grosvenor  Street,  March 


Auroroe 

After  a  long  and  remarkable  al>sence  ofiuron,  •^ 
a  letter  in  your  columns  of  February  19  (p.  jtetJifi 
to  have  l>ecn  confined  to  these  more  southerly  liuvfe  I 
favoured  la-.t  evening  with  a  beautiful,  ih.  >ti{h  fcoc«  ( 
sicnt  ili>.play.    It  w.is  .ilM)ut  9'25  p.m.  whcnl  ^s- 
long  band  01  lielt  of  light  alhjve  the  northern  hi*i?*  | 
it  was  ill-defined,  with  little  chnnjc  of  jn-«i't'«u' 
twenty  minutes  it  became  more  luminous  txv^  !l>c 
strcniiier-i  suddenly  made  ihcir  appcirance,  »bi»<i*j 
s.imetimes  from  above,  sometimes  from  l>clow  ibt  »  | 
which  for  a  few  leconds  changed  into  a  double  irti.  * 
these  streamers  rose  .xs  disimrt  column*,  showia;  * 
prismatic  hues,  one  in  pirticular  iKing  noticcabW  »•  * 
the  inverted  W  of  C.rssioj»eia,  another   fonnii(  • 
terminus  to  the  luminous  region,  Imt  .all  confined  10  ' 
ludc,  lnjnnded  on  the  north-west  by  rerv.-B«,  anrf 
cast  by  Vega,  then  rising.    It  may  J»e  well  to  rHtr^ 
the  same  day  (the  I5^h)  a  large  sun-«{)nt  ha^  ;««  *" 
central  meri<lian,  and  was  licginning  to  show  iip'  ' 
disturbance.  t 

Further  Barton,  Cirencester,  March  16  ' 


J 


Injuries  caused  by  Lightning  in  VcoctaM 

In  answer  to  Mr.  von  Danckelman'*  in'^uhy  "•' 
lightning-rods  an<l  the  frequency  of  occulents  -t 
the  tropics  (\ati"KE,  Decemlier  li,  1SS4,  p.  '* 
to  oflcr  the  following  inform.ition  referring  to  \  cocs"* 
I  have  l)een  residing  ever  since  iS6j  :  — 

Tbundcrsti>rms  arc  vcrj-  frequent  duriDg  tb»  W 
They  break  out  generally  in  the  afteroooa,  abovt  'W  -' 
daily  maximum  of  heat,  whilst  they  arc  etticn>ly 
morning  (I  only  witnessed  one  case)  and  •tar*^ 
Statistics  of  accidents  do  n^t  exist,  nor  arc  tbetr  V 
rods  in  use  (in  Caracas  about  half  a  dozen).   ^  ^ 
certain  regions  where  the  former  arc  fi»r  from  bKaj 
as,  for  instance,  the  country  an^und  the  IjkcrtfVti/* 
plains  or  ll>tm^>  to  the  north  of  the  Orinoco,    Id  ; 
able  numl>er  of  cattle  arc  killc»l  bylightnitjgctvr^  y*«»  '  ' 
also  of  several  cavo  where  houses  were  liesU'iy*^  '  I 
Lilled.    The  hetds  of  cattle  crowil   tri^cthtr  •  ^ 
thun<lcr>i<irm  l>egint.  ami  the  animals  rcmata  tlBMC-'| 
lime  with  their  heads  down  to  the  gT<iarHl,  t!B» 
stinctively  that  their  pointed  horn*  should  itf  A  ^ 
cond'Kiors,  .^^m 

In  il.c  ncighliourhood  ofMarmoiy,  at  the  e*-"*^^^ 
Lake  of  \'nlcncta,  accidenis  occur  Almost  cs 
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rtiii.irkabic  ow'i  \\\-  wrnc  ^<  !  in  1883  by  Dr.  Manuel  A.  Dicz, 
at  that  time  physician  of  the  military  camp  at  Maracay.  A 
lightning  struck  a  ratu  ko  (small  ciuntry  house  built  of  wo<xJ  and 
nmd,  and  thatched  with  straw  or  larjjc  leaves),  where  a  man 
slept  in  a  hammockt  Mother  Xuf  under  the  hammock  on  the 
groniid,  and  three  women  were  May  aboat  the  floor  }  there  were 
■lao  sev««l  hens  end  •  pig.  The  auin  in  the  hammock  did  not 
receive  unr  injury  whatever,  whilst  the  other  four  petmtt  and 
the  animaU  were  kille<l.  A«  the  wooden  rmmework  of  the 
hou*e  was  probably  very  dry,  the  man  in  t!u-  hamniock  was 
almost  Lsolatcil ;  but  the  other  person^*  and  the  animals  were 
in  direct  counct  with  the  floor— in  thi»  cue  the  bare 
ground. 

Near  Caracxs  acci<lcnt4  arc  coniparali. r;irL-.  During  all 
the  years  uf  my  rC'-idcncc  here  no  ntorc  than  six  have  come  to 
my  knowlolge  :  in  thrcc  of  them  some  damage  wns  done  to 
buiblinp,  in  two  cases  Urge  tree^  wert  split,  and  in  one 
(Ociohcr,  1882)  a  ploughman  waa  killeil  while  at  wotk  in  the 
field,  together  with  his  two  oxen*^his  driving<stick  (about  fiiur 
yanb  long,  and  shod  with  an  iron  point)  having  acted  as 
lightning-conductor.  A.  ErksT 

Caracas,  February  8 


Mira  Ceti 

With  reference  to  your  note  on  Mira  Ceti  in  Nature  of 
Kcbruary  5,  I  bof;  to  say  that  I  have  ob,trve<.l  Mira  since 
Decemlier  15,  1884,  and  my  ol»ervations  show  that  the  star 
reached  a  maximum  on  Femuary  4,  when  I  estimated  it  equal 
i»  a  Ceti.  or  about  27  magnitade.  It  remained  of  the  same 
brightness  up  to  Febcuaiy  ij,  and  has  filded  ver>'  slowly  >mcc 
that  date.   It  was»  last  n^ht,  not  much  below  a  Ceti. 

J.  E.  GoiU! 

Bnllyiodare,  Co.  Sligo,  Ireland,  March  8 


Physical  Geography  of  the  Malayan  Peninsula 

I  SUM'F.  you  will  give  me  space  in  your  journal  to  correct  a 
•:\\  errors  that  have  slippe<l  into  the  letter  under  this  heading; 
n  the  i-sue  of  December  18  (p.  ISJ)  by  the  Rev.  J.  E.  Tenison. 

•VtHxIs. 

In  the  first  ptaoei  there  is  no  fluor-spar  in  the  drift  which 
;arrtcs  the  tin.   The  alone  referred  to  is  ro«e-quartz,  some  of 

vhli  h  )<  V  ry  beatUifttlly  eolonred.  I  ha«fc  a  s^jccimen  of  it 
u-.-xrly  3s  1  u^i'  14  a  man's  head.  It  has  a  spccttic  gravity  of 
> -63.  and  h.-irdi)e  s  etiu.ol  to  onUnaiy  white  qoattii  which  it  will 

cmtch  without  ditTiculty. 

Tn  the  \\<-\i  i>.u ;i;^r i]  li  Mr.  Tenison- Wolids  says  he  cannot 
ocnil  any  mtues  ou  the  c.isltrii  slopes  of  the  mountains.  This 
,ccuis  extraordinary,  as  stmio  of  the  Ik-iI  mines  in  Kinta  arc  on 
be  e.is.tern  slojies  of  tht- v.-ilU-y.  and  I  accomininicd  Mr.  Tenison- 
^Voods  to  the  I.chat,  f.-isiii,  and  Pa^un  mining  districts,  and, 
vith  the  exception  of  the  Kwala.  Dicpnng,  and  Ciopcng  mines, 
heae  Were  the  oldy  ones  viMte>I  by  bim  in  Kinta,  which  were 
lot  on  the  ca  rrm  dopes  of  the  valley.  Following  out  the  same 
den,  he  '  i>  ,  ^l«t•aking  of  the  Kinta  vnltey,  "The  river  flows, 
ike  the  I'emk,  on  the  eastern  side  of  the  v.illey."  This  is  also 
1  mistake,  for  it  is  decidedly  on  the  western  side,  ami  this  ac- 
..■ints  fi-»r  the  fact  mcntioneil  in  the  next  line:  "'  I  hr  iriNtrrn 
t slnii.uies  arc  many  .ind  imjxirtant."  If  iIk*  lavis  wiit'  .i*. 
tntfti  by  the  rev.  gentleman,  this  Wi'iilij  Ik  m  .irly  inijK.s*iliI<  . 
have  taken  the  opportunity  of  askiiig  the  opinion  of  the  officer 
k  clia.ge  of  the  Kinta  district,  and  be  eotnddes  with  my  view 
f  tlio  |K>sition  of  the  river. 

'Hic  next  i>f)inl  on  which  I  cannot  agree  is  that  "there  is  not 
l  '  i>li|(htet^t  sjMj  <A  any  reccm  upheaval  of  tlse  todat  liuc.  while 
He  evidence  of  subeodence  is  equally  abaent.    A  short  time  ago  1 
}><>rin^  wasttiadeto  a  detfh  of  ?5  feel  n|  If  stay  (whkh  is  I 
of  Lnrul),  and  1         a  scciiomiAMPti  xt,  wUdi  { 
u>**'>  t'lat,  wItWn  quitL-  recent  times,  an  itniK>rtant  altcr- 
ti-->n  I'f  Ipvrf  h*s  t.iken  place.   The  gioufxi  at  that  place  is 
feet  lUivc  the  preicnt  lii(;h-w4icr  murk.    Down  to  a  depth  of 
7  fcef  fnini  the  Mirface  rlic  fonoAiion  is  niarinr,  *^!»  y^Ar^-^  thai, 
t.ls  uf  sands  clays,  and  gra^tU,  with  lanf-b^u  .  1.  .m  1  ,  '  jes  of 
ood,  Afc  met  with,  of  the  same  *-fl|iilii(t  n<  :i  the 

ills^  and  containing  a  stoall  qii»~^  ^S^^^k  -L-  •  •nu 

ctead  down  to  a  depth  of  75  '  ^^'>  ' 

Itiben^Mie 


I.arut.  An  .iltcr.ilion  of  level  of  this  extent  must  hnvo  ma  le 
most  imp(jrtaiii  f^ongrapliical  changes  in  the  Straits  of  M.ilact.i. 
and  may  help  to  solve  many  of  the  problems  conncclctl  with 
the  distribution  of  the  flora  and  fauna  of  this  inttreaittng 
locality. 

The  limestone-hill  00  the  eastern  ude  of  the  Gapis  Pass*  called 
Gunong  Pondok,  is  1800  feet  in  height,  instead  of  400  feet,  as 
sttUed ;  and  is  cooncoted  by  n  rldgv  with  the  DMin  range  of 
mountains.    A  little  further  on  Mr.  Tenison  Woods  rays  that 

there  are  tato  niountaios  call  I  Gi-iiong  Ilijau.  This  is  a  very 
excusable  mistake  for  a  sliaiij;L[  to  make,  for  one  is  Hijau, 
u!i  ( Ij  means  "green,"  and  the  one  f.iithri  v,  ihi:  north  is  Ijoh, 
wJiich  is  the  name  of  a  p.alm  (Arenga  i^u-ikarijtia).  The  Kumu 
river  has  its  source  on  tfie  former  mountain,  at  the  back  >if  t!;c 
town  of  Tf>aipeng.  About  four  years  ago  1  followed  the  scream 
from  near  the  summit  of  Hijan  tunrn  to  the  plains. 

L.  Wkay,  Jun. 

Perak  Mnienm,  Lamt,  Perak,  January  30 


The  Con;inuity  of  Protoplasm  in  Plant  Tissue 

ruLKL  la  »uuie  iLuij;'-!  tint  iho-o  wh  )  are  unable  to  make  a 
personal  examination  ot  the  I'Ii  tuIm may  be  a  Ultle  misled  by 
.Mr,  Gardiner's  remarks  ilieicuii  tn  his  article  on  "  The  Con- 
tinuity of  the  Frotoplasm  in  Pl.ant  Tissue"  ^Natukk,  vol.  xx\i, 

390)-  In  arguing  in  sap|K>rt  of  his  own  view  that  this  con- 
liiiuiiy  is  not  clircct.  but  indirect  he  states  th.al  "Schmiti  ha* 
found  that  a  |)it-closing  membrane,"'  "  ])erforated  in  a  sieve-like 
manner,"  exists  in  the  Fl<>riilf.x,  .ind  that  he  himself  has  "been 
able  to  confirm  Schmits's  tt^M  as  to  the  existence  of  the 
closing  membrane  in  qnestknu" 

Now,  if  Wr.  Ganliner  means  by  thus  that  what  he  terms  a  pit- 
closing  membrane,  perforate*!  in  a  sieve  like  manner,  h  present 
in  i.li  the  T-  loi;ii,-.r,  r.r  even  in  all p<\rls  of  the  ■1..ilhis  of  a  sinj^le 
»[»eries,  I  veniutc  to  submit  that  the  statement  is  not  in  strict 
ai  L  nl.ince  with  fact.  In  niy  l:Il.\j'^;^gations  into  the  histoKpgy  ol 
thcsc  plants,  special  attention  w.is  paid  to  this  point,  and  by  li  t 
methods  that  1  could  devise,  or  learn  from  other  workers,  w.is 
such  a  membrane  to  be  demonstrated  in  the  simpler  forms, 
for  example,  in  PktrectHs  enevli.  Indcc<l,  1  cannot  conceive 
how  a  sieve-plale  anangement  could  possibly  exist,  where  the 
continuity  is  maintained  hy  a  ihre,ni  of  protoflism,  and 

that  of  su^  extreme  tenuity  as  in  the  species  referred  to._  Sn 
far  as  I  am  aware,  no  one  maintains  the  existence  of  a  sieve- 
plate  in  the  thruads  nf  VoKox,  and  I  fail  to  sec  why  it  should  K* 
.assumed  to  exist  in  the  equally  fine  threads  now  under  cotisitlera- 
tion. 

Further,  in  PiHysifikani^,  J'uLui,  uu<l  w.l.vi  gciieni.  wiierc  .1 
membrane  is  normally  present,  it  is  we/  met  with //*  tf:v'>' / 
of  the  thallus,  licing  absent  from  the  yoiinj;i-r]>  .rtions.  In  thesr 
portioiH  the  connecting  threads  are  sini^l-  .iini  e-x/niiitly  ,lcUcu'<-,  . 
so  that  while  ob  f-rviiion  alTortIs  no  indication  of  a  sieve-plate, 
tile  nrrangcmeii'  :  lum  elves  preclude  the  possibility  of  one.  As 
the  thrrads  grow  nldcr  .and  tliicker,  a  membrane  whidi  may  W 
|)erforated  is  devel  mcd,  but  it  is  no  |iart  of  the  primary  wall  >  { 
the  protoplast.  Thus  while  the  connecting^  protoplasmic 
threads  exist  from  the  first,  the  so-ealkd  pit-dosing  membrane 
arises  as  a  hiitr  JevelopHunt,  ami  is  therefore  mkuiimry  to  tie 
(OMtiriuHy,  and  ni>t  tssrn:vil  to  it. 

.So  f.u  ,  tlif  II,  xs  tile  FloridcEV  are  c<  iiLciri:.<l,  I  think  we  must 
recognise  two  conditions  or  st.agcs  of  cuiutnuity  ;  first,  a  direct 
c.iii;muity,  perui.ineut  in  the  simpler  fjrtns,  but  transitory  in  tho 
more  com|>lex  one>  :  and  second,  an  indirect  continuity,  absent 
from  the  younger,  but  present  in  the  older  tissues. 

liarrogalc,  March  7  TuoMAS  HiCK 


Time  In  tlw  United  States 

^  Im  your  issue  of  January  33  the  state  n  -nf  f]i.  277)  that  "  local 
time  throughoHf  the  Uoiled  State<«,  as    [  p  ,  ,ed  to  railw.ay  time, 

1ms  tn-<  II  ,,l>iiliOuil.  ■  1--  not  .|i,utL-  .1.  :uiMi.',  At  the  iritm  liiciion 
•li  tlic  " -lari'liU'l  tiineuii  .ittriiipt  w.i^  made  in  many  places 
u<  do  ihi3,  Imt  It  ]Mi.vcil  nil jii .n  1  n  except  near  the 
iii[.-rnli.iti«  of  tjiiic  Atotlici  places  the  local  time  stilJ  governs 
all  ilu-  il.iily  Ku^iiK-^' .  except  what  involves  travelling.  I'or  this 
the  diffcrencL,  a  ei  n^tant  ijuanlity,  is  rcmeiabercd,  and  the 
prupcr  allowance  ma  le.  Fur  example,  here  we  allow  thirty- 
ttn    minutes,  bciog  west  of  the  meridian  of  eastern  time  to 

th.,1  iiDOunt.  E.  W.  ClAYPOLE 

Ohio 
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FACILITIES  FOR  nOTANlCAL  RESEARCH 

THE  botanical  student  who  has  successfulljr  passed  his 
final  examination  at  one  of  our  universities  or  local 

colleges  will  naturally  begin  to  consider  to  wh.-it  use  lie 
can  devote  the  knowledge  of  facts  and  methods  which  he 
has  acquired.  To  many  it  is  unfortunately  necessan'  to 
turn  at  once  to  some  emplojment  which  will  tmqg  in  a 
substantial  return.  Teaching  pays  ;  researdi  does  not ; 
so  the  Intter  is  often  out  of  the  question.  Rut  the  fe\*'  to 
whom  earning  money  is  not  m  immediate  necessity 
hardly  realise  the  splendid  possibilities  which  lie  before 
them.  Of  these  men  of  more  or  less  independent  means 
some,  from  pure  inertness,  may  be  content  tu  move 
within  the  narrow  circle  of  their  own  university  ;  others, 
following  the  example  of  their  predecessors,  will  start  on 
the  German  pilgrimage  and  sit  at  the  feet  of  one  or  other 
of  those  teachers  whose  names  they  have  long  venerated 
from  a  distance.  The  advantage  of  working  under  the 
direction  of  one  of  these  masters  is  no  doubt  venr  great, 
but  still  Germany  lies  in  the  temperate  zone ;  the  flora 
approximates  nearly  to  that  of  Grcnt  Britain,  and  the 
gardens  and  liot-h; ui^cs  are  in  no  way  superior  to  our 
ov\n.  It  r.ireh  enters  into  the  calcul.uions  of  a  yonn^ 
graduate  that  a  journey  to  the  tropics  is  a  possible  aUcr- 
nativc  to  the  German  pilgrimage  ;  yet  a  circular  recently 
issued  by  Dr.  Treub,  the  well-known  Director  of  the 
Botanical  Garden  at  Buitenioi^,  in  Java,  shows  us  that  a 
vi-it  of  six  months  to  the  island  is  well  within  the  ranj;e 
of  any  man  who  has  200/.  to  spend  upon  it.  It  is  true 
that  this  expense  is  decidedly  greater  than  that  of  living 
for  six  months  in  a  Gennan  University  town,  but  the 
advant  a;,'es  are  correspondingly  greater.  In  the  first  place, 
a  tropit  al  vL-^otation  offers  ample  opportunities  for  re- 
sc.irch,  especially  in  the  brani  lies  of  morpliologf)'  and 
anatomy  :  in  proof  of  this  u  is  sutticient  to  turn  over  the 
pages  of  the  Annates  du  Jardin  botaniqut  de  Buitenzor^, 
and  note  the  valuable  results  there  detailed,  chie^y 
from  the  pen  of  Dr.  Treub  himself ;  secondly,  the 
Government  of  the  Dutch  Indies  has  recently  placed 
suitalile  lMuldin;,'s  at  the  disposal  of  the  Director,  who 
finds  that  he  now  has  accommodation  in  his  laboratory 
for  four  foreign  investigators  to  work  simultaneously  ; 
•jgain,  in  the  person  of  Dr.  Treub^  who,  it  may  be  men- 
tioned, is  a  proficient  in  the  English  language,  there  is 
constantly  present  at  Buiten/org  one  of  the  first  investi- 
gatur:>  of  our  time.  In  hi^  circular  Dr.  Treub  combats 
the  idea  which  most  of  us  would  probably  entertain,  that 
Buitensorg,  being  in  the  tropics,  is  necessarily  unhealthy  : 
he  states  that,  though  he  will  not  pretend  that  a  stranger 
coming  to  stay  for  four  or  five  months  cannot  possibly 
fall  ill,  still  the  chances  of  contracting  disease  during  that 
time  arc  nut  notably  greater  tliaii  if  f)no  stayed  at  home 
or  travelled  un  the  continent  of  Europe.  He  recom- 
mends the  period  between  October  and  April  as  the  best, 
both  as  tegards  health,  comfort,  and  the  v^etation. 
Here  is  an  opportunity  the  like  of  which  has  perhaps 
never  before  been  offered  to  students,  and  one  which  can 
best  be  embraced  by  tlioac  who  have  not  yet  assumed  the 
yoke  of  regular  employment. 

These  focililies  for  botanical  research  in  a  tropical 
dimate,  thus  offered  freely  to  strangers  by  the  Dutch, 
naturally  sugfre<^t  to  the  Knglish  miml  that  with  all  our 
colonies  we  hai  e  at  pre"ipnt  little  of  a  like  nature  to  olYcr  : 
we  ha\e  in  imi  ^'ardens  at  Calcutta  and  Peradeniya  as 
good  chances  of  eslabiishmg  laboratories  for  botanical 
research  as  the  Dutch  had  at  BvitelUorg  Prof.  Haeckel's 
interesting  account  of  his  recent  totir  in  Ceylon,  and  of 
his  visit  to  Peradenij-a,  gives  some  idea  of  the  scope 
there  would  be  for  a  young  botanist  t.i  carry  on  niorpho 
logical  and  anatomical  work     In  the  sphere  ol  iliallo- 

f>hytic  botany  Mr.  H.  M.  Ward  has  already  shown  that  a 
engthencd  stay  in  the  tropics  may  lead  to  the  attain- 
ment of  very  valuable  resiiha. 


But  without  going  so  far  afield  as  the  trajxt^.  i>l : 
decidedly  lew  cost  than  such  a  joanef  «^  s^- 
plenty  of  scope  may  be  found  for  sainQriBgihstevt 
investigate.  Thus  at  the  welMcnovB  airiae 

station  at  Naples,  the  tables  which  are  habooEi 
j)ied  by  zoologists  might  well  be  appbed  fw  U  t«r. 
the  numerous  botanical  memoirs  issued  frra  m  - 
tion  by  continental  observers  show  that  the  astm  > 
Dr.  Dohm  is  wdl  adapted  for  die  mwligitiwi^eg* 
algce  as  well  as  of  manne  animaK 

A  «5ccond  marine  station,  dcvotc<l  mote  p»fv-- 
to  the  study  of  botany,  is  that  at  AntiSes.  :•  •»  * 
possession  of  the  French  Govemmeot ;  it  v«  W- 
thc  private  residence  <if  M.  Thiiret,  to  s*flSe  itstt  • 
in  conjunction  with  M.  Bomet,  we  owe  w  swd  * 
knowledge  of  the  reproductive  procesies  <rf  anrwfc' 
Being  compelled,  for  the  sake  of  bis  health,  t? 
winter  months  in  the  south,  M.  Gu$ta>t  Thwo 
the  beautiful  promontory  of  Antibes  for  hi5  n^- 
He  laid  out  the  grounds  suirouodiog  bis  riBa  «» 
garden,  collecting  together  many  rare  sad  *»• 
plants;  at  the  same  time,  while  attenditig  to  tk* 
lion  and  correct  idenrificatifm  nf  terrestnal  f**  ' 
availed  himself  of  the  op[jortunit\  presented  by 
on  the  coast  to  apply  himself  with  vigoor  t'" 
searches  on  marine  algae  with  which  his  '-^ 
always  be  connected.    On  his  death  ia  l>7^ 
Henri  Thurel,  desiring  that  the  valuable  cofcft' 
her  brother-in-law  should  not  bo  iii>per>ed,  br,- 
property  for  a  sum  isf  200,000  francs,  and  prc«f^ 
the  nation,  the  .State  undertaldqg  the  e^pen^* 
maiatenancfe  M.  Naudia  was  appotnwd  ss 
the  new  institution.   It  is  undersMad  ihit  os  »-■- 
application  bcin^  made,  foreigners  can  o*Ka;ii  iii- 
to  the  laboriuories  of  the  Villa  Thuret,  whica  " 
tional  opportunities  for  the  Study  both  of  BSf « 
terrestrial  forms. 

However  great  the  advantage  may  he  ' 
countries  of  a  climate  different  from  oureW-^  * 
from  bcin^'  necess  ir>  for  an  English  student  to*** 
own  country  in  order  to  sati->fy  his  desire  ivrv^ 
the  methods  in  use  in  the  botanical  laborati*n  ■ ' 
taught  with  precision  in  our  Universities  k.-.^  ^ 
who  has  passed  his  final  cacamlnatiott  in^^ 
should  be  in  a  position  to  conduct  a  tcaeardbsv^f 
if  he  has  in  him  the  necessar)-  mental  quil;ti«.  '  ^ 
a  man  the  resources  of  the  Royal  Garden*  at  Kr» ' 
real  mine  which  shows  no  sign  of  exhaustion.  ' 
may  an  investigator  obtain  access  to  the  u&n^*^ 
lections,  both  hving  and  dry,  of  the  Rojnd  C»^^' 
since  Kew  is  in  constant   communicaiion  wt^f 
countries,  materials  for  completing  a  rcseinJ)  " 
be  obtained  w  hu  h  could  scarceU   Ix?  acc<*s'!>''' 
other  way.    Through  the  munificence  of  th* 
jodrell,  a  well-appointed  labotatonr  has  been  er'^  ^ 
the  Gardens,  with  the  expms  ol^  *i  «^ 
research. 

Lastly,  it  must  be  admitted  that  the  pf>»»^ 
enorts  m  recent  years  to  investigate  the  Trur(»f^- 
our  coasts  is  little  short  of  a  disgrace  to  m  i»  •»  i*^ 
nation.    Even  our  commonest  sea-w«cd» 
understood  that  they  would  well  repay  a  cxrcfa'  ^' 
gntion.    Work  on  the  ^ea  co  i  .t  muit  far  tie  I** 
depend  upon  individual  cnierpri«e  ;  but  •* 
that  sliorth  ,  «hen  the  Marine  I'.iol.v'  ' jf  .\-^-'*'^ 
a  fixed  abode,  botanists  may  be  found  ready  ('^  5  ^ 
proper  oae  of  the  opportunities  which  thef  «^ 

enjoy. 

In  view  of  the  constantly  increasing  bulk  "^^'^ 
publications,  which  may  be  taken  as  an  mde*  " 
increase  in  activity  of  research,  it  may  be  th«K*' 
is  more  difficult  at  the  present  day  to 
original  line  than  at  earlier  periods  in  the  d«»*jg'^'' 
the  science,  But,  against  lUs  gi«tt  i*ci^  * 
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nouledge  we  must  set  the  more  systematic  training  lu 
hich  students  are  subjected  before  they  are  expected  to 
ike  an  independent  line ;  secondly,  the  new  methods  of 
ettment  and  new  points  of  view  whidi  now  succeed  one 

lothcr  more  r  iiiir|!\'  than  nt  any  previous  time  ;  and, 
iirdly,  the  ver\  ^i-.  .y\'.y  incrcabcd  facilities  for  research  on 
ic  spot  in  foreign  c  111  I  r  es  When  it  is  remembered  how 
any  of  our  most  prominent  men  started  their  careers  as 
avdlcri,  the  importance  of  the  third  of  the  above  con- 
derations  will  he  valued  as  it  ought  to  be.  Those  who 
t  best  able  to  appreciate  the  position  of  anatomical  and 
lysiological  botany  would  probably  be  the  first  to  agree 
at  the  opportunities  for  research  in  these  branches, 
ther  in  foreign  lands  or  at  home,  are,  at  the  present 
oment.  belter  than  the^  have  been  at  any  former  period 
the  history  of  the  saence.  If  the  botanical  students 
the  present  day  content  themselves  w  ith  devoting  their 
ne  uu]  cnoru'v  to  working  Out  small  and  uninteresting 
tails,  It  is  their  own  poverty  of  imagioation  and  want 
enterprise  that  are  to  blame.  F.  O.  B. 


MOLECULA  li  D  YNAMICS » 

HAVE  placed  the  three  titles  above  this  arttcte  not 

because  I  intend  to  deal  with  more  than  the  last,  but 
cause  they  all  deal  with  the  same  matter,  and  show  how 
n  il  the  author's  attention  was  directed  to  the  subject 
ring  his  three  months'  sojourn  m  America.  The 
dience  at  Che  Baltimore  lectures  consisted  chiefly  of 
nerican  professors,  and  a  few  English  men  of  science 
ended  a  larger  or  smaller  number  of  the  lectures, 
speculation  was  rife  as  to  the  probable  character  of  the 
tures,  and  there  wa^  a  general  feeling  that  vortex 
tion  would  be  laigelv  ilealt  with.  This,  however,  was 
sa  The  course  of  twenty  lectures  was  confined  to 
wave  theor)-  of  light,  largely  dealing  with  the  diffi> 
ies  of  that  theory.  The  pubh"shed  lectures  are  not 
Ued.  but  '■  jeliigraphed."  as  Sir  WiUiam  Thomscm 
lid  say.  The  number  of  copies  is  extremely  limiteil, 
I  are  of  unique  interest,  being  reproduced  from  the 
rt-faand  notes  taken  at  the  lectures.  Every  one  who 
iws  how  suggestive  Sir  William's  lectures  are  and  how 
lie  his  mind  is  in  bringing  illustrative  digressions  to 
!■  'in  the  topic  in  hand,  will  expect  these  verbatim 
es  to  be  a  rare  treasure.  Nor  will  he  be  disappointed. 
.  Hathaway,  the  reporter,  has  the  unusual  combination 
Ming  an  expert  stenographist,  a  skilful  mathematician, 
I  a  clear  and  distinct  caligraphist.  His  notes  contain 
irr-'u-.  error?,  such  as  are  unavoidable  in  such  an 
i  .-  caking,  l)uf.  viewed  as  a  whole,  his  work  is  almost  a 
vel. 

he  lectures  treated  of  three  branches  ol  the  subject  : 
:he  propagation  of  a  disturbance  through  an  elastic 
hum  ;  (2)  the  character  of  molecular  vibration  ;  and 
he  influence  of  molecules  on  the  propagation  of  waves, 
h  lecture  ijenerally  dealt  with  twD  of  these  branches, 
between  the  two  parts  of  the  lecture  Sir  William 
t  among  his  andience  and  had  some  conversation 
t  them.  It  was  ever  his  object  to  discard  the  profes* 
al  attitude  and  give  his  lectures  die  aspect  of  confer- 
HL  Discussjini  did  not  end  in  the  lecture  room,  and 
three  weeks  at  lialtimore  were  like  one  lonj;  confcr- 
•  j^uidcd  by  the  master  mind.    It  is  not  surprising 

ac  the  etui  of  that  time  there  was  a  genuine  feeling 
idness  at  parting  on  the  part  of  teacner  and  taught 

tie  part  of  the  lectures  dealing  with  the  propagation 
It  elatcic  disturbance  oouM  not  be  expected  to  contain 

On  Molecule*,"  the  rw«M«nlM  AUrna  to  Scctian  A  of  ihe  Briitth 
tation.  Aucuti,  i33i,  by  Sir  Wjllim  ThcwMon. 
lie  Wk««  TlHwy     iiifur  m  lat»m  iWi««Md  by  Sir  WilliMi 
■ea  al  VfihMptSm^Sm'  Hi  (M4.  priiMMA hi  ltATinui.TCi  mtxi. 

•eiUTM  nn  Molecular  Dyitamit:*,"  Vy  Sir  WWmb  ThaMMO^  Jdim 
[a«  UatverHly,  Ocwbar.  U84. 


much  novelty,  but  it  was  treated  in  so  novel  a  manner 
and  from  so  purely  a  physical  point  of  view,  that  it  could 
not  but  be  instructive.  Many  of  the  old  supporters  of  the 
theory  dealt  with  it  purely  from  a  mathematical  point  of 
view.  They  treated  the  problem  as  a  mathemrttical  exer- 
cise, and  did  not  hesitate  to  make  unwarranted  assump- 
tions to  produce  pretty  formulas  or  siin[)le  solutions. 
Even  such  men  as  Weber  (in  his  "  Theory  of  Magnetism  ") 
and  Green  (in  his  "  Wave  I  heory")  have  been  guilty  of 
this  practice.  Sir  William  Thomson  never  made  any  but 
physical  assumptions,  and  these  were  made  for  reasons 
given.  Rather  than  make  a  meanin;|.^lcss  mathematical 
assumption  he  would  prefer  to  burden  his  formulas  with 
undetermined  quantities,  and  even,  if  unable  to  reach  the 
final  solution,  would  rejoice  in  tlie  richness  of  the 
formulas,  which  showed  a  potentiality  of  overcoming 
many  difficulties.  He  does  not  always  commend  Ran- 
kme's  mathematics,  but  he  says  this  for  him  at  p.  185: 
"  Rankine  did  a  threat  deal  to  cure  the  m.athematical 
disease  of  asphasta  from  which  we  sutTered  so  long. 
Faraday  did  most.  The  old  mathematicians  used  neither 
diagrams  to  help  people  to  understand  their  work,  nor 
words  to  express  their  ideas.  It  was  formulas,  and 
formulas  alone  l  arada\  "as  .1  great  reformer  in  that 
respect  with  his  language  uf  '  iiiics  uf  force,'  &c.  Rankine 
was  splendid  in  his  vigour  and  in  the  grandeur  of  his 
Creek  derivations."  This  refers  to  Kankine's  nomen- 
clature of  diflferent  kinds  of  moduloses  and  their  recipro- 
cals — <•     /.''.v'/''/''//'",  ih'ifysiniimic,  Xrc. 

The  (ir»t  lecture  ts  a  sumin  ir\-  of  what  is  to  come,  and 
is  partly  historical.  The  dirticukies  in  the  way  of  accept- 
ing the  wave  theory  of  light  are  clearly  pointed  out 
These  are  four  in  number. 

First  Difficulty:  Dispersion— difficulty  is  to 
explain  how  velocity  of  propagation  depends  on  period 
of  vibration.  Tui>  explanations  have  been  offered,  that 
of  Cauchy  and  that  ot  Helmholtz.  He  does  not  delay 
much  wi^  Cauchy,  who  ascribed  it  to  heterogeneottsness. 
He  prefers  Helmholu,  who  ascribes  it  to  a  compound 
structure  of  material  molecules,  which  gives  them  a 
natural  period  of  vibration.  The  one  explanation  has 
relation  to  wave-lengili,  the  other  to  period  of  vibration. 
The  latter,  he  thinks,  falls  in  better  with  results  of  spec- 
trum analysis,  &c.  A  great  portion  of  the  lectures  is 
devoted  to  expanding  the  notion  of  Helmholtz.  The 
space  ^^rr^^y\^A  by  a  molccuIe  must  be  filled  with  a  sub- 
stance Jjiici.ng  from  the  ether  either  in  rigidity  or  in 
density,  or  both.  Lord  Rayleigh  has  taken  in  hand 
this  question  in  his  researches  on  blue  sky,  and  it  seems 
that  a  variation  of  density  is  the  principal  or  only  effective 
I  cause.  With  respect  to  the  new  (Helmholts-Thomson) 
spring  and  shell  molecule,  he  says,  "  It  seems  to  me  that 
there  must  be  something'  in  this,  that  this,  as  a  Symbol, 
is  certainly  not  an  hypothesis,  but  a  certainty." 

Second  Difficulty :  the  Ether. — He  makes  short  work 
of  the  difficult  of  reconciling  almost  perfect  rigidity  with 
almost  perfect  mobility.  It  is  merely  a  matter  of  time 
You  can  make  a  tuning-fork  of  Burgundv  pitch  when  the 
period  is  a  small  fraction  of  a  second,  but  a  bullet  will 
pass  clean  throuylr  several  inches  of  it  in  six  months.  The 
ether  may  be  highly  elastic  for  vibrations  executed  in  the 
100  or  1600  million  millionth  of  a  second,  but  highly 
mobile  to  bodies  going  through  it  at  the  rate  of  twen^ 
miles  a  second. 

Third  Difficulty:  Refraction  cuui  f^c/li\lion.—ThtO' 
retical  equations  agree  qualitatively  with  facts,  but  there 
are  serious  discordances  when  we  come  to  quantitative 
measurements.  £speci«Uy  is  this  the  case  in  the  com* 
pleteness  of  eirtinction  of  me  lay  polarised  bjr  reflection. 

Fourth  DiflicuHy  :  Double  Refraction.  It  is  found  that 
when  the  medium  is  displaced  during  wave-propagation 
in  a  double  refracting  crystal,  the  return  force  must 
depend  on  the  direction  of  vibration^  not  on  the  plane  of 
distnrtioii,  •*  all  ekstlc  theories  indtcate.  RaanDeaiid 
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Rayleigh  independently  invented  unequally  IcuiJcd  m'  ^c- 
caks  which  overcome  the  difficulty,  but  ^'it  s  ■*"ave 
idiflTerent  from  1 1  uyg  hens',  and  Stolees  bas  proved 
nentalljr  that  Huyg'hens'  constnictioa  istroy  aom- 
Rcnee  tiiis  way  of  escape  is  dented  to  11& 
In  treating  of  the  propxagation  of  waves  in  an  isotropic 
fand  later  in  an  aeolotropic;  medmm,  methods  of  Thom- 
sor  .ind  Tail'-  N  i  u-al  Philosophy,  and  his  own  anide, 

*  Ela&ticit^-,"  in  the  "  Encyclopaedia  Britannica,"  are  used ; 

•  ♦<■  *re  distortions  about  Or,  Oy,  and  Oz,  f  fgvt^  dilata- 
tions along  Ox,  Oy,  Ot.    The  equation  of  the  enertr)'  E 

a  qtiadratic  in  a  bct/g^  cootaimng  twenty- one  coerncients, 
MNM  of  iriiidi  ate  ammlled  by  iaotropj. 
IS 


a  J 


dE 
da 


viih  similar  expressions  for  ^,  A',  5,  £,* 
Thence  be  shows  that  the  eqnaiiaiQ 


fi  X 


(wMi  the  cwditMMi     •+  ^  + 

dx    dj  dx 


O  in  aa  iseoin* 


pre<sib!c  sabstance'.  C  'r.tains  every  possible  «olut:on, and 
he  proceeds  to  dtscuss  special  cases  of  the  genera]  sohitMia 
iriudi  mn  be  tn»e  of  uti^ts  prnpajrated  by  molecules 

through  the  e'.^c^  ?^ei--'  '  -  .^t  -  -e  :^or  physical  concepv- 
tiofis  appe^iri,  ir.j:  ha:;e^  u!  ;.*.^;lwnat:ral  arfh.isi.u 
lie  considers  the  case  of  a  ball  nui.mi;  to  and  fro.  of  a 
ball  iwworg  aN-i  jt  an  a^if,  of  a  giobe  becoming  alteicatd)- 
ptolateand  oblate,  of  a  rod  twisted  m  opposite directioos 
at  the  two  ends,  ^nd  of  ;hc  Thomson-Hehnhi^lu  molecule 
«rhich  is  a  hea^-\•  mass  cor:r»ected  by  massless  «}>rr>,> 
with  a  ma?sless  inck>>:ng  shell,  or  there  may  be  se\er.\l 
shells  ir;c!o*-:ng  each  other,  connected  by  spnns:*  «ith  a 
den«e  ma<<  ;n  the  centre  far  more  dense  than  the  ethers- 
Here  he  d:<c">se$  the  nunaer  in  which  a  molecule  may 
be  s"piK>T.cd  ;:^;>-e  off  its  ribrations  to  the  edier.  Does 
jt  gracually  increase  in  intensit)  and  pradu.^tly  die  out 
or  h  rw  doc5  It  art  ?  Here  is  what  he  says  on  thi*  ni^jch- 
©e^^ected  pv  >:r,;  m  p.  04.  :  — 

**  llie  krnd  of  tiuc^  (hat  the  lominoos  nbrator  consists 
is  seems  to  tne  to  be  a  sudden  initiation  of  a  set  of 
Tibratjor.s  arc  a  sequence  of  \-tbrations  from  that  initta- 
tion  which  natur.JJy  becotnc  of  smaikr  and  smaller 
ampi  r-jde.  .  .  .  Why  a  sudden  »tart?  Because  1  beltc-i^ 
that  The  I  .  ht  of  ihe  nattirai  {tame  or  of  the  arc  light  nr 
of  z.v.\  r.^hrr  kitown  sotiTCt  of  light  TOttSC  be  the  resuk  of 
sudden  shcfcks  horn  a  number  of  vibrators^  T  s-j  the 
Kffht  obmited  by  stntrnt  '^o  qnart}  pebble*  ■  .^cthi 
Yo'j  hare  aD  seen  that  :  is  ot»coi  iheYt-  : 
sources  of  !-rht,  .  .  »  W  n^i  of  a  thm^  rr.-  tH 
be  that  pr -"^s  from  sthlci  .:  two  quart:  ;<l>bl 
grther?  L  nder  «hat  drctunst.  nces  can  we  con 
group  «f  aaits  of  hfrbt  to  br 
gradvall)  ?  or  tn.  .v 
of  a  6dd)e->Tnn^  c-r  a  ■  ■  ■ 
gr.-;'-:ua]lj  up  :•  • 
take  the  bow  on. 


ing  like  that  in  the  source  of  hjti 
cor.:r.ir>.  [t  seems  to  me  to  be  all  shocfc— i 
beginn!-\j  ,-ird  i^r.iduAl  ^''-bsidence." 

The  hgh:  commg  from  a  smgle  shock  'v.  - 
polarised  always  in  the  same  directioa  Stfbrtr 
ductioos  from  Fizcau's  experiment  shows  disttbn 
serious  fading  in  50,000  vibrations.  Hehaholttsr* 
viscous  icmi?  which  absorb  the  energv  and  7. 
vent  the  possibihty  of  50^000  vibrations  tna*f 
That  is  i 
without 


possmility  < 
letiugiade 


siqk  Abaaipiioo  caa  cr 


Sucb  speeulitions>  when  eomtn^  fiun  nw  sf  V*  ~i 

of  physical  facts,  would  attract  but  lirle  Jltrr  -  : 
here  all  kmds  of  useful  suggestions  are  cootir.-:i- 
out  for  experiment  and  for  h\-potheses.    He  •$    - 1 
get  at  the  physical  meaning  of  radumon. 
anoaaknu  disperston,  rtaoftxcucet  aadjtoi*-^'-  < 


and  «f^>he  the  density,  and  fa  dispbccment  alooi^Ojry 
we  obuis  the  equation' 

'dp  "  rf>  dz' 


Mareover,  if  k  be  the  n^Mduy  modulus,  k  tbe  bulk 
modolos,  ft  Uie  cubic  dilatation,  and  ar  ~  «  4-  ^  «,  we 


P  «   w  -  «)  3. 


and  here  is  what  he  sajrs 

p.  90:— 

**  But  there  are  cases  in  which  we  have  tlat  ^ 
ianghng,  and  that  is  in  the  dtiaresc«ice  of 
as  uranium  glass,  whkfa  lasts  for  sevcnd  satwh. 
rsrifinig  hght  is  taken  a«my«  and  then  Mm  c : 
escence  tlut  lasts  for  boors  and  days,  ibsv  > 
exceeding];,    r.;  ere  sting  bei;  innings  in  iiie  * 
ments  alreauv  uuide,  but  I  think  no  orvc  ba>  • 
iniual  refraction  is  exactly  the  saioe  a»  pe«JMS  • 
tioiL  For  this  pizpcae  we  mtsht  lue  B«c^  ' 
phoroscope,  or  we  migbt  tafcc  such  aa  ankiaa> 
Nlichaclson  has  been  using  f^r  !;5ht.  ami  »«^- 
enormously  more  scarchinj:  than  liccquereJ » • ' 
scope,  and  lr>-  whether,  in  the  tirst  hundredtii  • 
there  is  any  indication  of  a  different  ware-**fc>- 
that  which  you  would  have  when  white  faf^f** 
tinuoosiy  in  the  usual  manner  of  rcAaam  • 
methods  empkn-ed  for  asicenaizung  the  iritt**  < 
m  a  transparent  bod>  .     .  we  apply  a  ir>t  iir*  ■ 
(aneous  refraction.  1  h.wc  n>^  doubt  wc  >^!'  i*"  " 
lesuhs.  hut  y«  pT\i{^r>:cs  of  tihimaie  itnp-^- 
m:ght  talrn  bodies  in  which,  like  unniuBi  gn^  ' 
pboresceikoe  bsts  only  a  fcw  seconds :  sm  t«  - 
b^Klies  in  which  phosphorescence  *^ 
h<Hjrs.    With  some  of  these  wr  sho*:kl  feait  a*- 
dispersion,  gradually  fidir,-  away  after  itr* 
think  th.\t  by  expenmeuiing.  aAd  so  on,  m  ^ 
some  %  try  interesun^  results  of  this  kiad.' 

in  hi<  n\.»;liematic*  be  suppr<^?<*  ih* 
wa\e,  ."ind.  in  or.  -,-  «.i>.  makes  rcierccce 
m.\>rnct:c  ihe^^n  ot  l  -ht.  uhch.  he  tbinit'.  ' 
Qt>Uitng  lo  t  -.ir  physical  (vM'.cefXHinr  v'l  ^ 
treaiii^.  ft:nher  on.' of  rttlectinn  and  irfrici  '  '' 
a  great  deal  ol  the  ptessural  w«.Te.wh*^  a*^  *^ 
have  called  a  condensatmnal  wa«e.  tia'^.** 
r«':n!s  t-,iv  r'.->;r-  are  t'j.jcr  •h.tn  the  re ^ 

A  v.-.tit  .7.^  1  haraiTtt-rii:;-:  pai**P 

pressor.!.;   v.iic: — "I't'iiie  ha\e  tr.<d  \i> 
The  pre&scrai  wave  h^s  been  the  ui.'^ic'J*' 
sian  t-d  the  aniiiuJ,  WCaliagh  and  Xewi*-*''*  ' 
of  its  cxjsteucc,  Hauglktue     t    :  .  ,  -in  It^'^  ^ 
wouldn't  go,  Grrcn  and  R.n>  ■^■b'-  »'e-'t<i 

■>'•  .1  regard  to  the  j**.-  ^  ,>{  i  c^^ieMif**  , 
aiKl  to  tbe  elecmKm«f»<'?  ..  ihcory  of 

^N^e  n;nore  tii^  con/  ;a>aiivT_,  ^<ViaiB 

■li;.  ■  •  '1^. 

i>  i  1,1  ^   ..  ..  .  .n  «i 
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Iream  o£  We  have  no  right  to  assume  that  there 
not  be  condensational  vtbration  in  the  luminiferous 

Wc  only  do  kno.v  that  any  vibrations  of  this  kind 
li  arc  excited  by  the  teflection  and  refraction  of  light 
(,Ttainly  of  \cr\   s  nrill  enriu',\   runipared  with  the 
of  the  htjhi  from  which  they  proceed.    The  fact 
le  case  as  regards  reflection  and  refraction  is  this : 
unless  the  lurainiferous  ether  is  nbsohitely  incom- 
sible,  the  reflection  and  refraction  of  !i^ht  must  gene- 
give    rise  to  w.ncs   of  tnivIen>:\tiL>n.     Waves  of 
krtion  may  exist  without  waves  of  (-(nidensation.  but 
SS  of  distortion  cannot  be  rcflccjed  at  the  boundary 
ice  between  two  mediums  without  exciting  in  each 
ium  a  wave  of  condensation.  When  we  come  to  the 

■^rt  of  rcflcTtinn  anil  refr.ufinn  \\c  shall  see  how  to 
w  nil  liiesc  coiideuialiun.U  wa^  e^.  tind  how  easy 
to  get  quit  of  them  by  supp  i~;rit;  the  incdium  in 
pressible.  But  it  is  always  to  be  kept  m  mmd  to  be 
nined  into:  Arc  there  or  are  there  not  very  small 
unts  of  condensational  waves  generated  in  reilection 
refraction  ;  and  may,  after  all,  the  electric  force  not 
:nd  «>n  tlie  '.\-a\cs  of  condensatinn  ?  .Sti[)p'i,e  that 
lave  at  any  place  m  air,  or  in  iunttnifecous  ether,  a 
/  that,  through  some  action  we  need  not  describe, 
which  is  conceivable,  is  alternately  positively  and 
itively  dectrified :  may  it  not  be  that  diis  will  be  the 
;e  of  cnndcn<;n'ioni!  '.vavr« It  i-^  then  supposed 
two  spherical  conductors  arc  connected  to  the 
finals  of  an  altcmatioig  dynamo  machine,  and  the 
tation  proceeds:— 

It  ts  perfectly  certain,  if  wc  turn  the  machine  slowly, 

in  the  neighbourhood  of  the  conductors  we  will  have 
rnately  positively  and  negatively  electrified  elements 

it".  crsals  perhajjs  t\M)  or  three  hundred  per  srcoiui 
ime,  without  a  grudual  transition  from  negative 
ugh  aero  to  positive,  and  the  same  thing  all  through 
-r ;  and  we  can  tell  exactly  what  is  the  potential  at 
I  point  Now,  does  any  onebelieve  that,  if  that  revo- 
»n  was  made  fast  enough,  the  elertro-^tatic  law  would 
«w  ?  Every  f)ne  behex  es  thai,  if  tliat  proix-^^  be  con- 
ed fast  eno.ii_'h  several  million  times,  or  millions  of 
ion  times  per  second,  we  should  be  far  from  fulfilling 
electrostatic  law  in  the  electrification  of  the  air  in  the 
.-hbourhood.  It  is  absolutely  certain  that  such  an 
f>n  as  that  going  on  would  give  rise  to  electrical 
cs.  Now  it  doe>  seem  probable  to  me  that  electrical 
cs  are  condensational  wa\e»  in  luminiferous  ether, 

probablv  it  wouM  be  that  the  propagaliail  of  these 
-es  would  be  enomously  faster  than  thie  firapagatioa 
srdinary  light  wattes,  f  am  quite  oonacious,  when 
iking  of  this,  of  what  has  been  done  in  the  so-called 
tro-magnetic  theory  of  light.  I  know  the  propagation 
•Icctric  impulse  along  an  insulated  wire  ■^urrij  inded  by 
a-percha,  which  I  worked  out  myself  about  the  year 
4,  and  in  which  I  found  a  velocity  comparable  with 
velocity  of  light.  .  .  .  That  is  a  very  different  case 
a  this,  and  I  have  waited  in  vain  to  sec  how  we  can 
any  justitK  atinn  of  the  way  of  putting  It  in  the  SO- 
ed  electro-magnetic  theory  of  hgnt" 
n  those  parts  the  lectures  which  deal  with  wave 
pagation  in  an  isoiiopic  mediunif  by  far  the  most 
tiesting  parts  are  those  which  treat  of  the  conditions 
inundin^  surfaces,  wiietlier  iIksc  siuf.ices  he  icilvctin^ 

refracting  surface-^  or  surf.ices  nf  radiatin'^;  nii>lcculcs, 
■urfaces  of  ubsorbinjij  nioteLuU-!..  l."rd  K-iyleighV  m- 
.igations  and  hts  owa  oa  the  likelihood  of  the  density 
tan  xteidity  of  the  stibftanee  cotuposmj:^  a  molecule 
hjtet^ tiiai  of  the  tthcr  arc  also  full  of  iiutre--. 

of  thfupaurt  of  the  subject  has  been  thorouL;]ily 
Ucfojo,  I'".-  here  the  treatment  13  so  (ini^'uia], 
.,^^jl^igg(jtivc,  And  I  need  hardly  ^ay  that 
^VBwEctures  is  so  iircgn.int  wuli  useful 


Having  now  roughly  indicated  the  novel  points  and  the 
general  mode  of  treatment  of  the  problem  in  nular 
dynamics,  I  propose  in  the  next  notice  to  give  some 
account  of  the  problem  in  molecular  dynamics,  which 
occupied  half  irf  the  time.  GEORGE  FORBBS 


THE  LONG  DURAT!i)\S  OF  METEORIC 
RADIAA'T  Fi>L\rS 

T  T  is  unfortunate  that  the  observaiioii  uf  shootin.,'  stars 
is  associated  with  difficulties  of  no  common  order. 
The  very  laige  number  of  distinct  showers  visible  at  the 
same  epoch,  their  extremely  attenuated  character,  and  tiie 

many  inipcdimcnts  to  accurate  determinations  nf  the 
flights  of  the  indi\idual  shooting  stars  proceeding  from 
ihcin,  excrrisf  an  unfa\'ourable  intlucnce  on  the  work  and 
deter  many  observers  from  grappling  w  ith  a  subject  which 
is  admittedly  beset  with  such  perplexing  details.  Apart 
from  thiS|  there  exists  the  great  necessity  for  observations 
to  be  sustained  during  the  whole  night,  and  this  is  rarely 
practicable  either  by  amateur  or  professional  astronomers, 
who  generally  have  other  important  woik  in  hand.  In 
fact,  meteoric  astronomy  requires  the  almost  exclusive 
attention  of  the  obaerver,  and  must  be  closely  pursued  for 
a  long  period  of  time  if  anything  like  comprdiensive 
results  are  to  be  obtained.  The  voids  occasioned  either 
by  inoonlit,'ht  or  cloudy  weather  in  a  short  series  of 
obser\  ations  are  only  to  be  filled  up  by  prolonged  watches 
extended  over  many  consecutive  years. 

The  long  visible  duration  of  a  large  number  of  radiant 
points  of  shooting  stars  is,  it  must  be  confessed,  a  fact 
which  defies  satisfactorj'  explanation.  The  ingenious 
theory  w  hich  had  attributed  to  meteor  streams  an  identity 
with  comel.iry  orbits,  required  that  the  visibility  of  buch 
streams  should  be  of  very  brief  character,  though  in  the  case 

of  an  abnonnaliy  wide  system  or  of  a  shower  directed  from 
a  point  near  (he  carol's  apex  the  duration  might  be 

longer  than  usual,  but  the  radiant  point  could  not 
maiutam  a  pcrfectlv  hxed  position  amongst  the  stars. 
This  general  view  of  the  subject  is,  h<)wc\  er,  not  accord- 
ant with  the  results  of  recent  observations,  for  while  there 
are  undoubtedly  some  cometary  showers  whidh  display 
all  the  peculiarities  tau^t  by  theory,  there  are  many 
other  streams  which  continue  visible  for  several  months 
and  retain  a  stationary  position  in  the  firmament.  It  is 
evident  ilierefure  that  these  streams  are  presented  to  ut 
under  totally  diflfefcat  ciicmutanoes  as  mgards  orbit  to 
the  true  planetary  showari,  and  are  aneiaUe  to  con- 
dttiens  and  laws  iHiidi  form  a  problem  the  solution  of 
wliich  is  arrested  by  no  ordinary  diffinilties. 

riic  multiplicity  of  streams  would  naturally  originate  a 
I  false  appearance  of  long  duration  in  certain  radiant  points, 
but  olMcrvations  of  very  uecise  character  would  soon 
show  that  the  point  of  raaiation,  as  successively  deter- 
mined, differed  considerably,  being  not,  in  fact,  confined 
absolutely  to  the  same  point  in  the  sky.  Ilut  it  is  now 
proved  that  there  are  no  dift'cicnce>,  utlicr  than  those  in- 
troduced by  small  unavoid.dilc  errors  of  observation,  in 
the  centres  from  which  shooting  stars  continue  to  fiUl 
during  several  months,  indeed,  it  seems  *  probable 
inference  from  the  observations  that  scmie  showers  exist 

all  the  vear  round,  thou<;li  not  visible  during  the  epOCh 

wiien  llic-\  ,vre  \ery  near  to  the  snn. 
That  such  long  endunn^;  radiants  u\  meteors  can  h.avc 

a  community  of  origin  and  belong  to  phy  Mcaliy  aj>sK>ciated 

streams  in  the  same  degree  as  the  true  cometary  meteor 

showers  is  \  ery  dil'lic uh  to  iiiulcrstaiul.  Hut  the  fivity  of 
'  the  radiant  o\cr  so  lon^,'  an  interval  would  yet  seem  to 
I  Indicate  sumc  bond  uf  close  alfinUy  existing  between 

Lbeiu.  At  any  rate  wc  have  no  reason  to  suppose  that  a 
I  large  number'of  showers,  distinct  in  themselves,  can  occot 
I  consecutiv  ely  fri>m  the  same  points  of  the  skj  OUring  tO  A 

comiuuu  peculiarity  uf  groupiiig. 
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At  intervals  of  six  months  the  earth's  motion  in  space 

is  in  exactly  opposite  directions,  and  yet  these  streams  of 
meteors  enter  the  atmosphere  from  the  same  apparent 
radiants.  Evidently  therefore  the  meteoric  particles, 
which  individually  move  in  parallel  flights,  are  travelling 
independent  of  solar  attraction  and  are  presented  to  us 
under  a  totally  different  aspect  to  the  cometary  showers 
the  phenomena  of  which  are  clearly  understood. 

If  meteoric  streams  of  great  width  are  encountered  by 
the  earth  as  the  result  of  the  sun's  proper  motion  in  space 
then  it  would  appear  that  to  give  the  phenomena  of 
stationary  radiants  they  must  move  with  enormous  veloci- 
ties. This  is  not  borne  out  by  the  observations,  for  the 
meteors  of  these  long-enduring  streams  exhibit  appear- 
ances similar  to  what  is  generally  obser^■ed  in  the  meteors 
from  the  cometary  showers.  The  farther  the  radiant  is 
removed  from  the  earth's  apex  the  slower  become  the 
motions  of  the  meteors,  they  lose  the  streak-generating 
capacity,  and  their  colour  changes  from  white  to  yellow 


or  red,  indicating  a  lower  degree  o(  incaadcMcu . 

result  of  a  less  violent  friction  with  the  c  • 
There  are  exceptions,  however,  for  the  meumi- 
radiants  retain  a  velocity  much  greater  ihuifa; 
cally  assigned. 

There  is  a  very  pressing  need  for  farthc  • 
tions  specially  directed  to  the  visible  trajean* 
ing  stars.    The  apparent   motions  <rf  tk 
belonging  to  a  stream  depend  upon  s«»tnl  .. . 
which  are  very  liable  to  originate  dixofdacr. 
particles  near  the  radiants  move  slowly  m  ifacr 
owing  to  foreshortening,  and  when  the  miu: 
the  horizon  the  flights  are  longer  and  mort  {ix.. 
when  it  has  reached   a   considerable  aktu 
Geminids  of  December,  for  instance,  appeif  t 
the  early  hours  of  the  evening,  but  m  the  mr 
swift,  diving  courses  w  ould  lead  the  obsmer  t: 
them  to  an  entirely  separate  family  were  it  m  ' 
radiant  occupies  an  identical  place  to  thit  »;* 


from  the  slower  meteors  recorded  several  hours  before. 
Some  showers  also  doubtless  furnish  meteors  which 
become  igneous  at  greater  distances  than  others  and 
more  relatively  slower  than  those  belonging  to  streams 
formed  of  materials  not  so  readily  combustible.  More- 
over the  specific  gravity  of  the  particles  of  different 
systems  probably  varies  to  some  extent,  and  their  ftidi- 
\-idual  forms  may  not  always  coincide,  so  that  the  effects 
of  atmospheric  resistance  must  necessarily  introduce 
peculiarities  in  the  observed  flights. 

The  idea  occurred  to  me  that  these  long-enduring 
radiants  must  result  from  terrestrial  meteor  streams,  i.e. 
streams  revolving  around  the  earth  in  an  excentric  orbit 
with  perigee  near  the  outer  limits  of  the  atmosphere.  If 
streams  of  this  character  existed  and  were  cloti 
upon  the  earth  we  should  hive  the  phenomena 
ary  radiants.  And  the  fact  of  their  closing  • 
would  be  rendered  |K)ssiblc  on  the  assumptio 
'  medium  (similar  to  that  affecting  the  moti« 
let),  or  that  at  each  return  to  perigee  th« 


countered  the  tenuous  outer  regioo 

of  the 

which,  though  not  sufficiently  dewe  i 
incandescent,  would  slightly  diminish 
thus  bring  about  a  contraction  of  the  «^ 
are  difficulties  to  the  adoption  of  suchvi«w* 
is  that  the  meteors  from  such  streina 
consistency  of  velocity  whatever  the  rth** 
their  radiants  with  regard  to  the  e«»tfc*  *  . 
motion,  and  this  does  not  accord  with  thefc* 
vation. 

The  earth's  atmospbcfe  orobably  eattMi.*i 

appreciable  degree  a  ir — ^ 
estimates  allow.  T)r^ 
deduced  from  muK 
)ute,  telesco 
to  or. 


\ 
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own  obsen-ations  telescopic  meteors  exceed  the  more 
conspicuous  class  of  these  bodies  in  the  proportion  of 
about  40  to  1.  Rich  showers  probably  exist  only  visible 
with  instrumental  means,  ana  certain  showers  readily 
perceptible  to  the  naked  eye  afford  little  indication  of  their 
existence  with  telescopic  aid.  The  Geniinids  may  be 
ranked  among  the  latter,  for  on  December  12, 1877,  Lewis 
Swift  at  Rochester,  whilst  comet  seeking  during  a  period 
44  hours,  noticed  a  large  number  of  naked  eye  meteors. 
They  frequently  intruded  upon  his  attention  in  the  inter- 
vals when  his  eye  was  withdrawn  from  the  telescope,  and 
his  estimate  of  the  number  visible  was  1000  for  the  whole 
period  of  his  observations.  Yet,  singularly  enough,  there 
was  an  unusual  paucity  of  telescopic  meteors,  only  two 
certainly,  and  one  other  suspected,  crossing  the  field  of 
view  of  whereas  they  are  usually  of  frequent 

occurrence. 

The  obser>  ation  of  meteors,  both  telescopic  and  other- 
wise, especially  commends  itself  to  amateurs  as  an  attrac- 
tive study,  requiring  no  elaborate  or  expensive  instruments. 
The  inconveniences  attending  such  work  may  soon  in 
great  measure  be  overcome  by  patience.  In  cases  where 
the  results  are  thoroughly  reliable  we  think  tliat  even 
slender  observations  possess  weight  and  ought  to  be 
encouraged,  for  such  results  soon  accumulate,  and  if 
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allowed  to  extend  over  several  years  may  be  combined 
and  reduced  to  very  satisfactory  issues.  Or  the  materials 
obtained  by  different  observers  for  similar  epochs  might 
be  collected  and  the  radiant  points  determined  from  a 
careful  analysis  of  the  path-directions.  In  every  instance, 
however,  the  physical  appearances  of  the  meteors  ought  to 
be  fully  described  and  given  due  weight  in  fixing  the 
radiants.  Without  these  precautions  it  is  impossible  to 
obtain  reliable  positions  or  to  arrange  the  meteors  into 
family  groups  with  anything  like  that  precision  which  is 
an  essential  feature  of  the  work. 

It  is  earnestly  hoped  that  more  enthusiasm  may  now 
be  aroused  amongst  observers  in  this  interesting  depart- 
ment of  astronomy.  The  question  as  to  the  duration  of 
radiants  and  their  absolutely  fixed  position  must  have  an 
important  bearing  on  the  theory  of  their  origin,  and 
desen-es  nnu  h  further  investigation.  The  apparently 
intern  of  many  ruch  streams  also  deserves 

.amns  may  be  regulated  by  definite 
loit  duration.  The  observations  of  individual 
confined  to  a  few  nights  only, or  when, 
of  meteors,  it  is  found  necessary  to 
"  ng  over  bcver.d  weeks,  the  nights 
»»7d      nu  pii  >ned.  The  necessity 
the  radiant  points, 
i;r».tioi;N  of  flight  ;  in  fact, 


great  discrimination  and  precision  are  required  in  details 
so  mutually  dependent,  so  liable  to  errors,  and  so  full  of 
complications. 

One  of  the  most  active  and  at  the  same  time  one  of  the 
most  precise  and  well-defined  cases  of  long  duration  is 
exhibited  by  a  meteor  shower  in  the  southern  extremity 
of  Auriga  and  slightly  to  the  north-east  of  a  line  connect- 
ing the  stars  i  .Auriga;  and  /STauri.  It  gives  the  first  sign 
of  its  existence  at  the  end  of  July,  and  thence  continues 
during  several  ensuing  months.  The  epochs  about 
October  8-15  and  November  7  and  20  would  appear  to 
represent  the  most  prominent  exhibition  of  this  radiant, 
though  there  are  many  other  nights  during  the  summer 
and  autumnal  months  when  it  may  be  detected  during  a  pro- 
longed watch.  The  accompanying  diagram  (Fig.  i)  shows 
the  projected  paths  of  eighty  meteors  (chiefly  obser\'ed 
by  myself  at  Bristol,  and  selected  as  being  tolerably  near 
the  radiant  point)  recorded  during  the  months  of  October 
and  November.  These  paths  form  only  a  proportion 
of  the  aggregate  number  seen,  but  they  sufficiently 
display  the  singularly  precise  radiation  of  this  stream. 
A  similar  diagram  might  readily  be  prepared  from  the 
flights  recorded  in  August  and  September  when  the 
convergence  of  an  almost  equal  number  of  meteors  attest 
the  visibility  of  the  same  radiant.  Its  {>osition  relatively 
to  the  stars  is  given  in  Fig.  2,  and  it  is  hoped  that 
obsen  ers  will  endeavour  to  effect  its  re-obser\'ation.  We 
require  further  observations  particularly  during  the  month 
of  August,  when  the  radiant  is  very  low,  until  the  morning 
hours,  and  this  doubtless  accounts  for  the  rareness  of  its 
apparition  at  that  epoch.  W.  F.  Denning 


NOTES 

Those  who  are  interested  in  ilie  .South  Kensington  Museum 
will  be  glad  to  le.im  that  the  Naticmal  Collections  belonging  lo 
the  Science  Department  have  now  a  prospect  of  improvement. 
A  G<)%crnnu'nt  Committee  has  lately  been  appointed  to  repjrt 
t^euerolly  upon  them  and  lu  consider  plans  for  properly  housing 
ihcm.  The  Committee  consists  of  gentlemen  of  high  position  in 
various  Government  Departments  ;  the  Chairman  is  Sir  Frederick 
IJtamwell,  F.K..S.,  and  Dr.  \V.  I'ole,  F.R.S.,  is  the  Secretary. 

The  Prince  of  Wales,  President  of  the  International  Invcn* 
tions  Exhibition,  has  fixed  Monday,  May  4,  for  the  opening  of 
the  Exhibition.  Rapid  progress  is  being  made  in  all  branches 
connected  with  the  Exhibition.  The  large  space  set  apart  for 
machinery  in  motion  is  alrea<ly  being  filled,  whilst  preparations 
for  receiving  other  exhibits  are  well  forward,  some  of  which 
have  arrived  at  the  building.  The  Aquarium  Department  is 
receiving  considerable  Attention,  and  will  form  a  very  attractive 
feature,  llic  tanks  have  been  thoroughly  cleansed  and  refilled 
with  fresh  water,  which  has  been  softened  and  filtered,  rendering 
it  bright  and  pure,  fit  for  the  reception  of  large  consignments  of 
fish  that  will  shortly  arrive.  Lord  Onslow  has  lately  presented 
1500  exceedingly  fine  carp  to  the  Aquarium,  and  a  large  number 
offish  indigenous  to  the  Canadian  I.akcs  have  also  been  received 
for  exhibition  in  the  tanks. 

The  Royat  Society  of  New  .South  Wales  offers  its  medal  and 
a  money  priic  for  the  best  communication  (provided  it  be  of 
sufficient  merit)  containing  the  results  of  original  research  or 
ot>servation  upon  each  of  the  follnwing  subjects: — Series  IV. 
To  be  sent  in  not  later  than  M.-iy  i,  1885  : — No.  13.  Anatomy 
and  life-histor)'  of  the  Echidna  and  riatyi>us  ;  the  Society's 
Medal  and  25/.  14.  Anatomy  .ind  life-history  of  MoUusca 
peculiar  to  Australia  ;  the  Society's  Medal  and  25/.  1$.  The 
chemical  com|K>^itioii  of  the  prulucts  from  the  so-called  Kero- 
sene Shale  of  New  South  \\  .iles  ;  the  Society's  Medal  and  25/. 
Series  V.  To  l>e  sent  in  not  later  lli.in  May  i,  1886  : — No.  16. 
On  the  chcmistrj-  of  the  Aiislndian  gums  and  resins;  the 
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Sodcly's  Medal  and  25/.  17.  On  the  tin  dcp  --it=  of  Xov 
South  Wales  ;  the  Society's  Medal  and  35/.  iS.  Oa  the  iron- 
mt  deporits  of  New  SoDth  Wales ;  the  Sodety't  Medal  and 
25/.  19.  List  of  ihc  marine  fnunn  of  Prirt  Jar'^  nn,  with  de- 
scriptive notes — as  to  habits,  distribution.  &c.  ;  the  Society's 
Medal  and  9$/.   Series  VI.  To  be  sent  in  not  later  tlwnMar  1* 

1S87  : — No.  20.  On  the  silver-ore  licpn-i-^  New  South  Wales  ; 
the  Society's  Nfedal  and  25/.  21.  Ufiguj  and  moflc  of  occurr- 
eocc  of  gold-ljearing  veins  and  of  the  associated  minerah  ;  the 
Society's  Medal  and  25/.  22.  Influence  of  the  .\ustralian 
climate  in  producing  rrnxlifications  of  diseases  ;  the  Society's 
Medal  and  '25/.  23.  On  the  Infusoria  (peculiar  to  Atutiatia  ; 
the  Sooety's  Medal  and  25/.  The  competitiOD  is  in  no  way 
confined  to  memhert  of  the  Society  nor  to  residents  in  Anstralia, 
hut  'ijX-n  to  .ill  witlumt  :iny  restriction  whatever,  excepting 
that  a  prize  will  not  be  awarded  to  a  member  of  the  Council  for 
the  time  being ;  neither  will  an  award  be  made  for  a  mere  com- 
)  ii1ntioa,  however  merit  "ri  i^  in  its  way — the  c  rnnu' riicition, 
to  Ijc  successful,  mu&l  be  either  wholly  or  in  part  the  rcMill  of 
orieinal  obserration  or  research  on  the  part  oif  the  centribntor. 
The  iucc<;^^^lll  j  apcr--  uill  1  e  i>iili!ished  in  the  Society's  annual 
volume,  titty  rcpnnt  copes  will  be  famiihcd  to  the  author 
free  of  ecpenac:  Competitors  are  leqnested  to  write  upon  fools- 
pnfWT,  r.n  .'<np  <irlc  only.  A  motto  must  be  used  instead  of 
the  wi iter's  name,  and  each  paper  must  l)c  accompanicil  by  a 
sealed  envdlope  bearing  the  motto  outade  and  comainint;  the 
writer's  name  and  address  inside.  K\\  communications  to  U- 
addrci»cd  to  the  honoraiy  secretaries,  A.  Liversidge  and  \. 
Leibius. 

A  LECTOTtc  OB  **Cholent,  what  it  is,  and  how  it  may  be 

giiardcd  against,"  will  be  given  by  Prof.  Hurdon-.Sandcrsiiu  at 
Toynbee  tiall,  2S,  Commercial  Street,  on  ThurMlay,  March 
26,st8.i5pi.ni. 

A  iTErmrc  of  scientific  men  was  held  on  Saturday  at  the 

University  Collrgc,  I.iveqiool,  at  which  it  was  re>olvcd  to 
prepare  a  scheme  for  investigating  the  marine  iisana  of  the 
ne^hbonring  sea.5,  so  that  a  comaencement  of  the  work  might 

be  made  daring  the  en  uIhl;   nmmer.    Prof.  Herdman  had  the 

organising  and  details  t'iuru»ted  to  him. 

The  Doke  of  Westminster  and  the  Committee  of  the  Sunday 
Sodety  bnve  itsued  invitations  to  a  National  Conferace  with 

authorities  and  officers  of  museums,  art  galleries,  and  libraries 
which  have  been  open  in  the  United  Kingdom  on  Sundays. 
The  Conference  has  been  called  specially  for  the  purpose  nf 
directing  the  attention  of  Parliament  to  the  results  which  h.ive 
attended  the  Sunday  opening  of  ma»cam$,  art  galleries,  and 
libraries  in  the  United  Kingdom,  and  it  is  expected  that  repre- 
■■m'-itivcs  will  be  present  from  each  of  these  ini'titt;'!!  ns.  The 
Conference  w  ill  assemble  at  Si.  Jame»°s  Hall,  on  W  ednesday, 
March  35»  at  half  pa>(  two^  and  the  proceedings  will  commence 
at  three  o'dock  predsely. 

.•\T  the  iiiu.'iirjj  i.f  I'n-.-  s-'if  :v  S\:>  \V.-.|::r-l.«y.  :l>,- 
aSlh  inst.,  Mr.  A.  J.  tliis  wUi  rcA<i  a  paper  oa  the  "  Musical 
Scales  of  Vorioos  Nations."  The  paper  will  be  illustrated  by 
[•Inyin;;  ill'.-  >w.'\-\  •\:.\'.\)-  -^-.^rvs  on  pr'''i'.'i  ly  ::u";' ■! 

uuiruaicaij,  aud  wili  turui  u  conutiutiUoa  of  the  papci  />u  tlic 
"History  of  Musical  Pitch."  read  by  Mr.  Ellis  before  the 

S. narly  111  r'^.so.     I;  i-  'li  Ki.iin'yi.f  .11:  ■■\.iiiiin.'>' '  ' 

iWliM'  ir,''ln',iiK-li>  .in  ^  iicif..,-..in,ra,  I'V  v'..'n.l.  cAUCt         '.■  \ 

the  n"i';-  .i-'  ii  *a->.  .Jcu'rmincd  by  Mr.  Elli  ■  .mj  J|  ■.:<iit, 
nod  wUI  (•'.111''.',  '.l.i-  -I      -  ir.  :'.^i'  in   .-.iiLii  n:  <i 
India,  Luni.1,  J^ij-'XiL,  Alia  uiJm.t  'v-juiarics, 

.  Sir  Frederick  Abel,  lh*£i[liMt>an 


Tirr.  rntiiiniitcr  cf  the  Saltpetre  Producm'  ksxKX'...  * 
the  west  coast  of  South  America  (Cooiite  3*htm-  a  i)a  . 
Chill)  oilers  looo/.  n  prises  for  emayr  «■  Ae      «f  va- 
sorla  as  manure.    Of  t^;;  nrn  ivi*  '.V  x  pri^r      yJi!  • 
awarded  for  the  best  popular  cs&ay  showing  ja^ana 
nitrate  of  soda  as  a  msnwe,  and  the  bea  Modi  oTlu  a 
mfnt.    Thf  r«^ny,  in  its  thcoretial  part,  is  to  irei;  '■>  ■•< 
of  miralc  of  soda  on    vegetation,  as  c^niparri        : . 
manures   containing  nitrogen,  and  sbou!  i  ci't:iitia  (kt  p»9 
state  of  knowledge  on  this  point.   In  tt>  pracuctl  par  ik'  -- 
is  to  give  directions  for  the  use  of  nitrate  of  todi  ts  titw  , 
conditions  of  plant-culture.    Refercnccf  and  (pM]t%<e^  ' 
purely  sdentific  rexplanaiions,  if  necessary,  are  to  t;^  . 
notes.    The  essay  may  \k  written  in  En?lj^  G«™  ' 
character),  or  French.    The  writing  must  ?»e  <i:«'x  •,  e 
one  side  of  the  paper  only.    It  is  desired  thai  the  teopi  - 
csf^iy  may  not  exceed  sis  sheets  of  primted  octave^  Eid  ^ 
script  is  to  be  signed  with  a  motto  ;  the  name  JJ>i 
author  is  to  be  given  in  a  traded  envelope  bearing  tke  »> 
ude.   The  canys  are  to  be  ant  on  ot  before  Oelsbv  t 
to  an\  of  !!ii'  ■.ni  !cni;<*nti<)ned  judges.    (J)  A  f-ote  o\  '-y  ■ 
be  awarded  for  the  best  essay  treating  of  U«  sane  ' 
the  basis  of  new  capcrinwntal  rcMwthea,  maSe  hf  • 
himself    The  essays  must  fulfill  the  -Tni^!ti.>Ds  dra-'^ 
tioned.     rh,  yiuiyl>c  sent  to  ajjy  ot\  the  }a<'-^r>  '•r' 
Janu.ir)'  I,  iSS;      The  Committee  of  jadfes 
following  agricultural  chemists  : — Germanr  :  Prot  Paai 
Director  i>f  the  .Vgricultural  Station  at  Uartantadt  T'- 
Mr.   R.    Warington,    Agricultural    Lal>oratr>ry,  R*'- 
St.   .Mluns  Herts,    Uniled  States  of  Ataffxj: 
l-"rancc  :  I'rof.  L.  Gnodeatt,  Dtrector  of  the  AjricslW- 
tijn,  and  Dean  of  the  Faculty  of  Natuml  Cm;  .>i*t* 
Belgium:  Prof.  Petcimann,  Director  of  the  Kojal  A|F- 
Statiott  at  Genblottx.   Holhnd ;  Praf.  Adolf  Hf,1> 
of   the  .Vgricultural   Station   of  the    Scate  at 
Kussia  :  Prof.  L.  Thorns,  Direaor  of  the  Agrinh»'t 
at  the  Polytednkal  Tnstitation  at  Rigau   If  nsnrsf 

received  should  tbiir"i::;My  satisfy  the  commiliee  of  p*.'" 
are  auihoriM.d  to  award  inferior  prices  0/  noi       '  - 
cadL    Any  essay  tot  which  a  prize  is  awarded  :«•  ' 
absolute  ;  1  .|  orty  of  the  Salt|>etre  Prr  i  !:-  -  ' 
Iquiquc,  which  alio  rcicrvcs  to  itself  ff'c  n*;.*:  of"*- 
Into  other  lan^uaQes. 

In  his  series  of  lectitres  on  electricity,  M.  IVo^sfrf  •- 
hibiied  at  the  Conseivaloire  des  Alts  ct  Mrtiers  •  " 
telephone,  which  was  heard  without  diAcdby  ik^bai 
am(>hhheatre.  1  In  will  l>e  one  of  the  attracti^  ' 
connng  electrical  exhibition  at  the  Obnenrafowe.  ^ 
be  lighted  by  a  new  ttmp  ooniMtacted  bj  MSt.  iRg*'* 

Tut  January  ntiinber  of  the  MMtmm*  Ihtm9 

very  interesting;  .irll'.  ie  <-ti  the  clim.T'i-   ^ -.-i  ,-:'r.-te» '^^  ■ 

by  Mr,  G.  S.  GtifSths.    Referring  to  the  nrrtcM  ^  ^ 
von  Milller,  the  writer  uys  (hit  ikH  fci^rred  hf<*>«*  ' 
r  ■■.t'tfl  -til!. 111^  tL'-(itii  ,iiy  to  the  oti-urretKe  of  npti 
ciianges  m  AusuaUa.     Ir'um  he  icwnd  (hat  dgnst  ^ 
Pliocene  period  the  AnatinliM  fct^i  UuiiU»» 

tile  «.Tvmih-l"viii>;  Iriiirel  Taniily  predomiaaiingr  ^at^^ 
I'liorcnc  <iL'j>ij>it^  tlic'.e  laurels  have  hodt  iprtt 
replaced  by  a  mcbaoeoBS  flora  and  pt*<' 

•      '  !...;.  rn--TL^  .ir>  .ir  nv  ■  t.^''i.>i'"'' 

iVtlk  fabiily,   m'.ix  it* 


be||I^^||^ 
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j-e,  however,  other  facts.  The  pepper  plant  [Drimys  an'tirlka) 
:  n  native  of  the  colder  regions  of  die  globe.  When  the  Glacial 
pocb  tet  in  sod  •  chilly  tempereture  edvuced  to  the  equator 
self,  this  plant  mnrchc<l  forward  wi(li  it  in  '.lie  >aiiic  icRir.ns. 
Vbco  the  ioteigladal  warn  period  came  on  the  cold  temperature 
elaxed ;  bnt  wherever  the  pepper  plant  had  Kceu  to  loAjr 
h>  aifitiiin';  it  rclrentcd  to  their  cold  peaks,  and  so  <<ccHrc<l  itself 
>cripancntiy  in  its  new  home.  Then  it  died  out  on  the  hot 
ibiittr  «ad  thn>  Mr.  GtiflhlK  esptaiu  ks  esistence  opon  the 
oAy  rai^r^  of  New  f^iinci  nn>!  Horneo,  but  nowhere  else  until 
ic  get  far  down  into  coliirr  regions  of  the  suuUiem  hcuii- 
pliere — its  mtnni)  hahii:\i.  In  the  same  manner  eold-loving 
European  plants  crossed  the  hot  tropic-i,  unknown  ages  anoe» 
>ut  probably  at  the  same  epoch,  and  established  themselves  in 
Uiaimlia :  and  so,  when  botanists  in  exploring  the  Auiiiralian 
lountaim  climbed  to  an  altitude  of  JOOO  feet,  tbejr  met  thiiQr- 
i^ht  spedet  «l  £«m)pean  plants,  isalated  ffom  thdr  fdlows, 
nd  tiwiiMiids  of  kaffoes  from  thdr  bone. 


THR  Russian  Government  has  ordered  from  a  Paris  balloon 
tctory  two  elongated  silk  ballooaa,  in  ofder  tocxperimeiit  on 
leir  diraction  by  electricity.  The  Italtm  GofenneDt  \m  ilso 
nlercd  two  silk  biUooas  clipped  with  tdcpbonest  ftc,  for 

iptive  ascents. 

To  the  Aitrammisekt  NatkrkhUn,  Nos.  2651-52,  llerr  von 
lothard  contrihntes  an  elaborate  paper  on  the  periodidljr  of  the 
har>(:;i i/hscrvi.!l  in  the  spouiruni  uf  S  Lyrse  during  the  year 
884.  1  he  observations  of  the  previous  year  had  alrt:ady  deter- 
lined  duuigea  io  the  intensitj  of  the  bi^ht  bands,  whkh  could 
'it  Vio  .iccounfC'rl  fnr  by  merr  atmospheric  influences.  Since 
icn  Uurty  frcs.li  tilf,vi  vaiiun*  have  enabled  the  author  to  follow 
trough  successive  periods  the  >hiftings  of  the  band*  Dg  from  an 
most  brilliant  intensity  to  their  total  disappearance.  He  was 
■evented  by  the  unfavourable  atmtwphctic  comlitions  from  de- 
rxnining  tbe  duration  of  the  several  periudat  which  however 
«med  (o  avciag):  not  more  than  tevcit  dajt.  The  hydrt^en 
les  and  also  very  probably  those  of  the  red,  althotigb  more 
instant,  al>o  sctni  ■.ubjcct  to  periodical  change.  The  spectro- 
wpic  pheoomcntin  !:>  of  such  a  remarkable  aad  unique  character 
tat  observers  we  uged  to  direct  their  attention  to  this  highly 

'.  rf  Uing  st;-ir,  with  a  view  to  a  more  accurate  dctciminati  11 
Us  pcrio<licity.    Appended  to  tbe  l  aper  i«  a  brief  summary  of 
»e  thirty  <riiserrations  taken  at  intervals  froni  February  tS  to 

ovend^er  17  of  l.nt  yenr.  Of  the^e  the  follnwint:  niny  fic 
loted  as  bearing  on  the  short  dur.itionot  ttjt  pti  iotlic  Jia!ii;i.j  :  — 
ily  13,  D,  of  almost  douUng  brightness ;  July  17,  D,  very 
int  ;  September  17,  Dj  scarcely  perccjitible  ;  September  24, 
J  again  brilliant ;  No\'unbcr  1,  D,  invLiible  ;  Novcmljcr  5, 
B  bright. 

An  important  point  in  connectioo  with  recent  seismic 
veatigatioo  in  Japan  which  docs  not  yet  appear  to  have 
!«n  noticed  in  this  country,  is  the  various  intensities 
the  same  shock  and  of  difl'crent  shocks  at  difterent 
aces.  One  place  appeals  more  nbjea  to  earthquakes 
an  another  place  wMdi  nay  be  near  at  hand,  and  to 
■  moit:  vinlciitly  aO'ected  lion  the  latter  by  an  earthquake 
lich  vijiiu  boti).  Thtis,  with  similar  instnimcou  piaoed  at  tbe 
■Whli  lllHi^Hlllill  liiiiin  sidaa  dwot  800  feet  long,  Prof, 
itoe  has  obtained  conclusive  evidence  ih.it,  while  .u  one 
(iMX there  might  be  sufficient  miition  \^  ^.Uauer  a  btiildmg, 
^liltiiMte*?'''^  ^  distnrbsitice  uould  lie  ittvial.  In 

.  iiii  wvcrc  vjiovk  fjy  will'. ii  'li  -  I  ,j  of  Japau  wa.i  visiltd, 
■-  .^Ijuiuieyft  of  tlu:  Itri'i^li  Lcj^.ki.' ihakca  so  wvtrcly 
•«  they  had  to  be  rebuild,  liui  ilic  K"-  .a  Lotion,  a  boiWinsj 
litfanne  cha»u:lct  a  mile  asvay,  '•uiTli^'I  ■,  p  '  *  *  ■ 
[bar  Lfivesii^ation  it  lum-.  jui  lL^i,  u.ii«au 


portions  of  the  same  earthquake  district  arc  c<nii]i.-ir.iiivcly  free 
from  violent  shocks,  while  the  force  of  the  earthquakes  are  con- 
centrated in  certain  othen,  then  ■eismic  surveys  would  appear 
an  indispen-.,!' pre -requisite  of  building  in  earthquake  coun- 
tries. A  renidence  io  "a  desirable  sitaation "  would  in  that 
case  mean,  not  ooe'eomminiltBe  a  good  view,  or  close  to  the 

stnti  >n,  church,  and  post-office,  nr  conrcntcnt  for  a  pack  of 
hounds,  but  one  built  on  an  oasis  unsympathetic  to  earthquaJces, 
and  which  remains  still  and  secure  while  its  ne^boius  are 
being  tossed  abont  and  destroyed  by  seismic  forces. 

The  Sixth  Circ\il:ir  of  Informntion  of  the  United  States  Bureau 
of  Edoouion  for  1884,  compiled  by  Mise  /Vnnie  T.  Smith,  a 
Member  efdw  Office,  is  n  digest  of  dw  InfonBationcdBied  there 

on  the  >uhject  of  ntnU  schools.  It  is  hardlv  nece^san*  to  refer 
here  to  the  difficulty  of  a  thinly  populated  cimiitry  like  America — 
via.  the  smallncss  of  the  scbooli^  and  hence,  in  <lefiance  of  State 
laws,  the  smallncss.  of  teachers'  pay  and  teachers'  qualifications. 
High  authorities  are  here  cited  as  to  the  ease  with  which  much 
valuable  information  might  be  imported  to  many  such  teachers 
who  sorely  need  it.  Cood  technical  rules  accordiiigty  for  teachers 
in  any  country,  and  a  list  of  abonl  eighty  boobs  bearing  opon 
education  and  desirable  for  a  schoolnmsicr's  lilir.iry  arc  here 
given.  The  Circular  records  the  eager  desire  for  new  ideas  on 
the  su1>ject  of  elementary  instniction  manifest  in  all  coantries ; 

and  after  quoting  llie  liiglicst  English  anil  American  authorities 
on  the  subject,  it  gives  a  risumi  of  some  recent  publicationij  of 
the  Belgian  and  FVcneh  Goveraaienia.  The  priMfpal  readt  of 

it  rtl!  is  to  insist  u|)on  the  great  value  of  general  object-Je<^nn<!  ; 
for  wtrich  purjwise,  moreover,  French  schools  are  cited  as  being 
provided  ^'\\.\\  specimens  of  the  materials  used  in  the  trades  of 
the  ncight>ourhood  :  to  urge  the  teaching  of  geography  first  from 
the  nearest  surrounding  view,  and  then  from  the  map  which  h.is 
thus  l>cen  made  intelligible ;  of  elementary  arithmetic  also  by 
objects.  The  way  in  which,  in  agricnltnial  di  tricts  this  object- 
leaming  goes  on  side  by  side  with  book-learning,  especially  in 
the  cases  of  the  your^gcst  boys  wlvi^c  ;inie  is  iliM  lcil  between 
school  and  labour,  makes  it  a  familiar  phrase  in  .\mcrica  that 
"our  brightest  boys  come  fiom  the  country." 

Vn  the  report  of  the  Temple  Observatoiy  at  Rugby  for  r884, 

Mr,  Sea1tro'';c,  tlie  Honorary  Curator,  reports  t'nt  the  .1  initial 
work  done  during  the  past  you  consisted  of  tbe  mea&urcment  of 
positions  aad  dittancet  of  doaUe  stars,  in  contianatlon  of  that 
•  if  fnrmer  years.  264  cnmplete  mcRsures  of  108  stnrs  wfre 
t.ikcJi.  The  obscrvail  )ns  ^A  double  stars  of  the  Inst  four  ye.irs 
have,  it  is  stated,  been  prcsente;l  to  the  Roy?.!  Astronomical 
.Society,  and  tjrdered  to  be  printed  in  the  Mtmoirs.  They  num- 
ber about  900  complete  measures.  A  new  list  of  stars  for 
measurement  in  coming  years  has  beerr  pre)  .ired  by  Mr.  Sea- 
bnoke,  with  the  assistance  of  Mr.  C.  II.  Hodges.  Some  few 
meaniremcnta  have  also  been  made  of  die  motion  of  stan  in  the 
line  of  aight  with  the  apectnaoope  on  tbe  reflector. 

The  decreasing  tendency  of  the  lolwter  fishery  in  America  is 
becoming  so  marked  that  the  United  States  Fisheries  Com- 
mission  is  instituting  inquiries  into  the  causes  operating  against 
it.  It  b  intended  to  investigate  all  points  cmnectetl  with  the 
natural  history  of  the  species,  the  condition  of  the  fishery 
giQonds,  &c.,  In  order  to  arrive  at  a  satisfactory  conclusion  on 
the  subject. 


■.'■ji:: 


I'f  the  N'ati'in.ii  Fi^/i  (.';iU-.iie  A ss'jcLui. in  li.ivc 


<it  oded  to  form  ao  idilhyoiogtcal  library  containing  woriu  of 
every  descriptfon  on  the  subject  of  our  fish  and  fisheries,  their 
culture  and  development. 

We  li.-ivc  received  separate  repr:nl<  of  the  fulltiwing  pa])ers 
rc;^  bofore  the  Chemkai  Society  : — "  Ua  Additive  and  Con- 
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dcosation  Compounds  of  Dikctont;5  wiih  Kcioncs,"  by  MesHS. 
Japp  and  Miller,  and  "  On  Condensation  of  Bemdl  witk  Ett^l 
Akobol,"  faf  Dr.  Jlkpp  and  Mist  liaiy  £.  Oweoi; 

Wb  have  rcccivtrd  from  JTe^srs.  T^^nca?ter  anfl  Son,  of  Birm- 
in^uun,  a  catalogue  of  photographic  apparatus  for  dry-plaie 
plMtdcitt|dif  ,  and  %  Oidiil  illustrated  punphlet,  **  How  to  be  « 
Sicoossfid  Aaitear  Fbotosraplicr,"  by  W.  J.  LaiicMtcr,  F.C.S. 

Th«  additions  to  the  ZooIoKic.-il  Society's  Gardens  during  the 
past  week  include  a  Bonnet  Monkey  (^Macaau  tmkm  9 )  from 
India,  presented  bf  Mn.  Thomas  ;  a  Grey  tchneanion  {Herp<stet 
^iwrt»x)from  Imlia,  a  \'ulpine  Phalangir  {J^ha'ani^ifta  vulpma  S  ) 
fiom  Atutralia,  presented  by  Mr.  J.  G.  Uaxtcr ;  a  Plantain  Squirrel 
{Srimrm  /AwAnm)  from  India,  preKotcd  by  tJeat.  A.  H.  OUver* 
R.N.  ;  a  Bam  Owl  {Strix  ylammfa),  British,  presented  hy  Mr. 
W.  P.  Clark ;  a  Red-billed  Whistling  l>uck  {Dendrtxysmi 
amtmmiuttii  from  South  America,  presented  by  Mr.  Wm. 
Botifcher  ;  an  Indian  CracO'HK'  {CriKodilus p^nuilrii)  from  India, 
presented  by  Mr.  John  Muipliy  ;  a  Cutumon  Uoa  {Hoa  con- 
stridor)  from  South  Aiperica,  presented  by  Mr.  Allen ;  an 
Algerian  Tortobe  (Tettudo  ntauritani/-a)  from  North  Africa, 
deposited  ;  a  Red -cared  Monkey  {Cfrcapithecus  frytkrotit  ),  a 
PIuKi  Monkey  {Ctr<9pitlu(us  plnlo  V  ).  a  Whilc-thighed  Culohus 
{C«l«bm  vellfrotus  S )  from  West  Africa,  a  Haiiyniosed  Wombat 
{Pkau^fmyi  latifrom  9 ),  a  Dtood'«tained  Cockatoo  (CSaMAu 
san^uinat)  from  South  Australia,  purchxsed  ;  three  Long*! 
Gerbilles  {CtrbtUm  bugi/ms),  boro  in  the  Gardens. 


OUR  ASTRONOMrCAL  COLUMN 

Tempel's  Comet  (1867  II.).  — M.  Raoul  Gautier  has  cirtu- 
latwl  an  ephemeris  of  this  ct>met,  iniorKling  to  communicate  the 
details  of  his  calculation  of  the  effect  of  the  perturbations  of 
Tapiler  during  the  comet's  long  continuance  in  the  neighbour- 
nood  of  the  plaiMt  in  tbe  laal  revolution  to  the  Attnuamiscke 
ymeMMtm.  The  mmg  perihdioB  passage  ic  retarded  (heiebjr 
rather  more  than  148  days  :  the  maj  ir-axis  of  the  orbit  is  con- 
siderably increased  and  the  eccentricity  diminished.  As  a  con- 
sequence the  perihelion  di-t-incL-  rr.-ceivos  .1  very  imjort.inl 
aujjmcntation.  This  result,  which  toukl  nut  liave  been  I'urcseen 
vvuhoitt  at  li-asi  an  approximate  determination  of  the  perturba- 
tiom  occasioned  by  tne  attraction  of  Jupiter,  materially  dimin- 
ishes the  chances  of  observing  the  comet  during  the  present 
year,  and  indeed  in  future  years,  so  long  as  the  elements  do  not 
undergo  oonsidemble  change.  M.  Gautier  finds  that  the  peri- 
helion passage  ia  dehjed  antil  Septem))er  3$.  but  that  the 
nearest  apDroadl  of  the  comet  to  the  earth  occurs  on  March  31, 
when  its  dntanee  is  l'5i>  tlie  maxinnm  tbeofetical  intensitjr 
of  light  which  is  attMned  on  April  10  is  onlf  0'074  (if  ex- 
pn  s^e  l  in  the  ii^ual  manner) ;  for  comparison  with  this  value, 
It  in.iy  t>c  r  inirkcil  that  cm  August  21,  when  Schmidt  last 
obs«rvf<i  \hr  t  imi-t  for  j.osition  in  that  year,  perceiving  it,  .ts  he 
<;r<y<!,  ..:ily  "  Mu  kwei-e.  '  liie  intenNity  of  lijjht  was  0  21,  anil  ,ii 
M.  rem[)<  1'  last  nhsers .nion  ;it  Miirenie  on  July  S,  1S71),  ii 
wa^  o'3j.  It  will  therefore  he  obvious  tlmt  the  observation  o( 
the  comet  in  the  present  year  is  at  lca<>t  doubtful,  but  an  extract 
from  M.  Gkialiera  ephemeris,  applying  to  the  neat  period  of 
abicnoe  of  nMonlig|ht»  Is  snbjoined 
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Perihelion  passage,  1885,  6epicmber  257649  M.T.  a  bek 

Loogitnde of perihdion   h|f  l(  it 

„         ascending  node    7t4 

Inclination   ie»rr 

Angle  of  cxccntricity   ...  J'  :  '  " 

Log.  semi-axis  major    ...    ...    ...  0 

Ifcsn  daily  stdeied  motiMi  ...   ...  ...  StTTTi 

The  perihelion  distance  in  1867,  in  which  year  tlictw  w  ' 
first  detected  by  M.  Tempel,  was  t  ^t^  xhe  art.* 

distance  frnm  the  sun  l>cinj;  t.tkcn  as  unity :  tbe  it>/*c  -  ^ 
show  that  at  ])erihelii>n  ]iassa;^o  in  1 885.  thi«  diaaacf  w,  v 
been  incre.-vsed  liy  porturhation  t"  2  "073,     I  br  ftettwip'.-  , 
of  the  contct  to  the  earth's  orbit  ocmrs  at  .(  vctt  civ  '  J-  i 
helion,  and  it  will  appear  tint  on  irr  th<-  mwn  f»»u«aV  t  j 
ditions,  with  the  orbit  of  1S85.  the  theoretical  tntaij- 
cannot  exceed  one  suth  .f  the  Talnewhich  it  might  hjf 
in  the  orbit  of  1867.   At  aptaelion  in  the  orv  otfai  Ear  —  j 
npproadies  that  of  Jnpher  within  0*17.  J 

TiiK  Vaki  vHi.i  Sr.^R  MiRA  ('eti. — Mr.  Ki>ott,  »^  t  1 
this  star  under  close  observation  at  r«ick6clJ  mb«  Iir-  ' 
has  ascertained  that  a  maximum  of  2  3  m.  occorr*-: 
ruary  tl,  which  is  fourteen  days  later  than  given  by  ti>-  ( 
of  sines  hi  PraC  Sdlonfcld's  second  caial<:^ae.  TV 
minimum  majr  be  expected  to  (all  aboat  th«  m>l£: 
tcmber,  and  the  following  maxitnawi  in  the  6r«:  dsn  a: ' . 
1886,  assumlac  that  there  Is  a  similar  retaidabaa  •«':- 
assigned     the  iMmdn. 


ASTRONOMfCAL  PHEfiOMEffA  FOM  T 

IVEEK',  1885,  MARCH  22  :^ 

(For  the  r«dtooiiie  of  time  thO'  civil  day,  ocwrtt 
Greenwich  mcto  Hiidiiigitt,  coonthig  the  iioen  entetf  - 

emptojed.) 

Al  Gtttmwirt  m  Mmrtk  23 

I  2h.  6m    ?  vS*.  ;  ^11.  i^s 


Sun  rises,  6h.  om.  ;  s.-mth 
decl.  on  meridian,  « 
6h.  16m. 


4V 


N. 


Mo<m  (at  Fint  Quarter  on  March  2j)  ri»ct«  ^  ub- 
17I1.  laaa. ;  seta*  ik.  Stt.*  ;  dcd.  on  aente.  it 
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Saturn  in  ooBjinctioA  with  a*!  j'  x' 
«f  the  Moon. 
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.  .     15    ...    Jupiter  in  conjunction  with  and  4' 40' north 

of  the  Mofiii. 

8  ...  3  •••  Venu<-  in  conjunction  with  an'l  o'  36'  south 
S    ...     9         Mercury  at  least  <listance  from  the  Sun. 


GEOGRAPHICAL  NOTES 

>R.  R.  VON  I.FNnENFi-t.r).  in  a  letter  to  Pmf.  C.^yley  <1ated 
Iney,  Januan-  2{.  i8^?S.  writ.-^  ai  follows  : — I  have  heon  ■ii*nt 
the  Geolojfici!  Survoy  Dcp.irtmcnt  of  this  cnlony  to  m^ke  a 
•ntific  investigatj<ni  of  ih<-  c."ntr:\l  part  of  th-j  Australian  .\!p^ 
I  have  returned!  a  few  liay^  a^o.  I  fomiil  out  that  the  pc.nk, 
i^i<lered  ait  the  highest  hitherto,  which  has  been  measured  by 
oral  scientists  ami  named  Mount  Kosciusko,  is  not  the  kighat, 
I  made  the  fint  rt<;f K>nt  of  lb*  Jti^ieat  pesk  fome  distance 
ther  south.  I  calcuUie J  the  heiglit  «f  the  latter  at  7256  feet 
OUDt  Kosdittko  has  been  lUMiMml  at  7176*  7l75»  nnd,  bv 
self*  at  7171  feet).  I  Mune  thit  bill  after  oar  eelebnted 
•logist,  the  Rev.  W.  B.  Clarice.  Mount  Clarke.  Further,  I 
covereii  imiuhitahle  sign*  of  prehistoric  glacier*  above  5800 
t,  ainl  tilioto)^r:\phv'l  '-Mmr  tHviu'.if':l  r(\hff  mmttoHnfts.  A 
ge  valky  was  fillo!  .i;  ilu-  tjlncial  ;>i:ri'>ii  by  .1  t;lirier  extendinK 
J  feet  up  its  sides.  I  hni|  <  v.  .  Ui-nr  wr.^tlu-r,  .Tt>'l  phniof;rriphed 
•  paruTsmn  from  the  -.uinniit  of  Mt>nn!  Ivoscin^k".  I  h:irl  one 
t<le  nri'l  a  >^<.-'>lMgit.-il  assistant  with  nu-.     \V,-  cimpid  only 

CO  nights,  and  had  glorious  weather  all  the  time.  I'he  upjicr 
1 ,  >f  trees  lies  at  a  height  of  5900  feet.  Piitches  of  snow  are 
in<<  attached  to  the  leeside  of  the  main  range  above  6500  feet 

the  year  round — in  the  European  Alps  vuch  little  mAwwooU 
t  lie  below  Sooa  Caet— mother  proof  for  the  lower  tempera- 
and  enater  anoont  of  wet  aoulh  of  the  eqaator,  as  ovr  Alps 

46*-4^  v.,  and  Mount  Kosciusko  37*  S.  I  collected  many 
wers  and  geological  specimens,  and  found  the  whole  trip 
ually  friiiiy:>liii.'  nnd  interoNting.  It  fri;7e  every  night,  .md  I 
inoii  tell  you  how  h.ippy  .ind  comfortable  I  felt  in  the  brisk 

>'.  :ur  up  ilicn-.  nttor  h.iv'ing  becu  coofiiieil  to  the  hothottse 
mate  of  Sydney  for  a  year. 

The  Vieoaa  oorretpoadeni  of  the  TSmes  teteKraphi  that  at  a 

Ivjte  meeting  of  the  committee  of  the  Impericil  Geographical 
<iety  of  Vienna,  it  has  been  rcs<)lvc<l  that  Dr.  Oscar  Lenz, 
crelar)'  of  the  Society,  shoul<l  Se  sent  'm  a  new  expedition  to 
pl>»ro  tli<-  w.itcr^hed  between  (h<"  N'jle  .\nA  the  Congo.  This 
prititi"n  {i.-vs  l)Ci:n  planni-il  L'hirt^v  l>y  li.in.n  I.opoM  Ilofmann, 
..•    Iiiipiri.Tl  Kiiiaiicc  MmiMer,  now  IVcsident  of  the 

ii^trnii  .\fr:can  A>soti.itinn.  Dr.  Lcnr  will  vi^it  the  stations 
the  International  Belgian  Society,  and  one  of  the  obipct*!  of 
s  journey  will  be  to  find  traces  of  Dr.  Junker,  Dr.  tinit/lrr 
nown  in  Egypt  as  Emin  Bey),  Signor  Ca^^nft,  and  Lupt  n 
ey.  Dr.  Lenz  s  journey  will  be  under  the  >.jk'i  i.\I  patronage  of 
leCiown  Priooe  of  Austria  and  the  King  of  th<>  Iiel|::i.'ins  and 
le  COft  will  be  defrayed  partly  by  the  Geographical  Society  of 
ienna,  partly  by  the  Government  and  from  private  •ttfaemp' 
Dns.    Dr.  Leni  proposes  to  start  early  in  May. 

At  the  meeting  of  the  Geographical  Society  of  Parist  held 
.1  the  6th  inst.,  M.  Maacait  10  the  chair.  Prince  Roland 
on3[>arte  referred  to  the  rennt  exploration  of  the  V.-m  Bnuun 
totkt  in  New  Gniaea.— A  ooiiMpoodeni  of  the  Society  wrote 
on  Ciodad  BoUvaiia  Venesnelathotit  wa*  reported  there  that 
ne  of  the  members  of  the  Cre'vam  niarioo  was  still  living  in 
iptivity  among  a  tribe  of  Indians,  and  it  \%  also  stated  that 
agmentsdf  a  p.T[i<  r  were  f'>iin<t  in  a  Bolivian  forest,  on  which 
ere  written  in  letters  of  blooii  ihe  name  of  the  prisoner  ajiii 
is  fate. — M.  Teisseretic  <lc  Itort  dL  ^c^ibed  the  oasis  of  Djerid 
\  Tunis.    It  contains  9, 700  inhabitants. — A  communication  was 
.1 1  with  reference  i»  the  tribes  employed  in  the  recent  revolt  in 
forocco,  correcting  the  names  given  to  them, — M.  Schrader 
rnd  a  paper  on  the  masses  of  SHOW  nttved  about  by  the  wind 
modgst  pwootains.   'fbese  masses  ate  not  carried  about  by 
hime-Hthcgr  obey  very  rimple  laws,  which  cause  them  to  be 
epntited  at  ipan  whete  the  wind  it  dimioishod  in  iateaai^,  i 
t)d  give  them  fennwhid)  may  easily  be  aoalyied  when  we  take  | 
Bto  account  the  qnaliiy  of  the  snow,  the  force  and  direction  of  j 
he  wind,  and  the  contour  of  the  mountains.  — M.  Rabot  de-  | 
crihed  the  res\iUs  of  the  mission  with  which  he  was  charged  by 
he  Minister  of  Ptililic  Instruction  to  explore  Northern  Finland 
■nd  l;.isMan  l^iiiland.     lie  exyiiured  especially  the  valleys  of  the  I 
'asvig  and  Talom,  as  well  as  Lake  Enara.   The  whole  region  is  i 


one  iinmenso  furcs!,  with  lakes  anil  peat-bogs  scattered  every- 
where, and  cut  up  by  numerous  water-course  These  rivers  are 
the  only  means  of  communication,  but  their  navigation  is  most 
difficult,  on  account  of  cascades  and  rapids.  Lake  Enara, 
which  is  drained  by  the  Pasvi;;,  is  descril»eil  by  M.  Kabot  as  a 
veritable  inland  sea,  with  hundreds  of  islets  covered  with  ini^- 
nificent  pine  trees.  The  climate  is  very  rigorou.s.  Winter 
begins  in  September,  and  the  ice  is  still  in  the  ground  in  the 
beginning  of  June.  The  spring  is  short,  but  comparatively 
warm,  and  it  is  Dot  nm  to  see  the  lirost  again  in  Angust  Tlie 
country  aronnd  Lake  Eaara  is  tenel  and  Httie  broken*  and  fbnns 
a  dcprasdoa  between  the  platean  of  Fiomark  and  the  maww  of 
hills  whidi  stnd  Rnssion  Lapland. 

A  WORK  which  will  shortly  be  published  by  Prince  Roland 
Bonaparte  deals  with  the  populations  of  Dutch  Guiana  from  an 
anthropological  and  sociological  point  of  view.  He  has  studied 
three  gnmps  of  the  popuWion :  (i)  the  Indians  (Caribs) ;  (a) 
wild  Negraes,  or  Negraes  of  the  woods,  being  (t^itive  slaves 
who  have  retained  to  savage  life ;  (j)  fieed  alavct  or  settled 
Negroes.  The  section  on  the  Negroes  who  have  fetamed  to 
their  original  state  is  jir obably  the  most  interesting  of  the  three. 
Many  ofthese  are  descend  arjis  of  slaves  who  fled  from  ill-treat- 
ment in  th<-  early  days  »if  the  colony  to  tlie  woods  and  inaccess- 
ible solitudes  of  the  liit;hlands.  In  I7r2,  when  A<ltniral  Cassard 
laid  siege  to  Parainaril>o,  the  ])l  \iiter-.  -.ent  away  their  slaves  into 
the  interior,  so  that  they  <>liouiil  not  fall  into  the  invadei  's  hand<i. 
and  they  refused  to  return  after  the  peace.  Gradually  their 
number  augmented,  and  these  Negroes  formed  themselves  into 
villages  and  cultivate>l  land.  They  grew  so  powerful  that 
after  several  bIcxKiy  and  expensive  wars,  the  Colonial  Govern- 
ment (bund  it  expedient  to  mdce  a  treaty  of  peace,  recognising 
them  as  allies^  in  176a.  At  die  premnt  nonent  they  number 
8000  souls,  aM  are  divided  Into  fobrseetmin  or  tribes,  according 
to  the  locality  in  which  they  have  settled.  They  appear  to  have 
preservetl  most  of  the  characteristics  of  the  Negro,  out  they  have 
.\d<j{>ie<i  in.any  of  the  habits  and  modes  of  life  M  tlw  Indiaas^  by 
whom  they  are  surrounded. 

TRB  first  Dumber  of  the  Scottish  Gtograthital  Magatifu,  the 
oigmi  of  thenew  Scottish  Geographical Socie^,  baa  been  issued. 
It  aims  at  faring  mwli  moic  than  the  oisnn'of  die  Sodety,  how- 
ever. It  begins  with  Mr.  Stanley's  opening  address,  and  a  some- 
what perfervid  article  on  Scotland  and  geo^'raphical  work.  This 
is  I'fll owed  by  a  most  instructive  article  by  I'rof.  James  (leikie 
on  the  )>liysical  features  of  Scotland,  accompanied  by  a  map 
essentially  new  in  de^.l^n  and  nomenclature.  The  geo<^raphical 
notes  ixc'tpy  about  fourteen  [)a^e«,  and  are  unusually  fall  and 
comprehensive,  aimini]  at  a  nearly  exhaustive  chronicle  of  geo- 
graphical progress  in  all  departments.  This  is  followed  by  a 
ritumi  of  geographical  literature  for  1884,  new  books  and  new 
maps.  Besides  Prof.  Geikic's  map  there  ii  one  of  the  river 
basins  of  Africa,  and  a  portrait  of  Mr.  Stanly.  Altof^ther  the 
MttgMiiu  is  a  valuable  addition  to  the  Uteratnie  of  lU  class, 
creditable  to  the  eoterpme  of  the  Society  and  the  knowledge 
and  intelligence  of  its  editors. 


ACCIDENTAL  EXPLOSIONS  PRODUCED  BY 
NON'BXPLOSIVE  LKIUIDS*^ 

'T'EN  years  ago  the  lecturer  discussed  in  some  detail  the 
vanoos  eaotei  of  the  eontinually  recurring  casuahks  whidi 

are  classed  under  the  head  of  accidental  explosions,  and  he  then 
had  occasion  to  compare  the  causes  of  coal-gas  explosions,  the 
occurrence  of  which  is  a--  dei'Luably  frequent  now  as  it  was 
then,  with  those  of  accidents  connected  with  the  transport, 
storatjc,  and  use  of  v.ilatih-  inflammable  liquids  which  are 
recciviii}^  extensive  ajiplication,  chiefly  as  solvents  and  as 
illuminating  agents. 

Within  the  last  few  yeans  he  has  had  occasion  to  devote 
special  attention  to  the  hlvest^nUon  of  instances  of  this  class  of 
accident,  and  to  examine  more  particularly  into  the  probable 
cau.ses  of  frequent  casualties  connected  with  the  employment  of 
lamps  in  which  the  various  prodn^  induded  under  the  geoeial 
ilesignatioas  of  petroleum  and  paialBn  oO  are  homed.  The 
latter  branch  of  these  inoniiies,  which  Is  Still  in  progress,  has 
been  conducted  in  association  with  Mr.  Boverton  Redwood,  the 
talented  Secretary  and  (  hcmist  of  the  Petroleum  Association, 
and  with  the  valuable  aid  of  Dr.  W.  Kellner,  Assistant -Chemist 

'  Adxlms  delivered  :it  the  R0y.1I  In'iiitiition  of  Great  Britain,  Friday, 
March  •>  (H3,  by  Sir  Frederick  Abet,  CB  ,  D.C.I..,  F.R.S.,  M.R.L 
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of  t!ie  War  Department.  Although  it  may  be  hoped  that  iheir 
coii;i;i\i:i'ii  .n  \\\\\  It  a.|  to  furtht  r  'l.ii.^.md  conclusis  :i-  f  juru'ical 
aod  ^iibht.  iiiap<.iti.tncc,  it  is  thuught  thai  »ome  account  of  facts 
already  elicited  may  interest  (he  incmbeisof  the  Rojal  Institution, 
and  po<isos5  some  general  value. 

Kvcr  since  liquids  which,  more  or  less  rapidly,  involve  in 
flammable  vapour  when  freely  exposed  to  air,  or  partially  con- 
6nedi  have  been  in  extensive  use,  casu.alties  have  occurretl  from 
time  to  time  through  the  aocideDtal  or  thoughtless  ignition  of  the 
mixtures  of  vapour  and  air  thus  formed,  whereby  more  or  less 
violent  and  destructive  exptosioaa  have  been  pradnoed,  often 
followed  bv  the  ignition  of  the  exposed  liquid  which  ia  the  louice 
of  the  ex])ic>sive  mixture,  and  hy  the  coueqacitt  frequent  deve- 
lopment of  disastrous  conflai;ra(!on<i. 

M  «nv  instances  .nrc  «  ii  ri  ci  rd  of  cxplosiciri-.,  sufficiently 
violent  lo  produce  eflVct-  Ir^irui  tivc  or  injuricus  to  life  and 
property,  resulting  fiom  ttic  .i|i|>ln:.ition  of  il.uuc  to  vesscK 
which  had  containeti  eitlier  the  more  volatile  coal-tar-  or 
petroleum-products,  or  strong  spirituous  liquids,  an<l  which, 
though  they  hnH  been  entirely  or  nearly  emptie^l  of  (heir  con- 
tcnlt,  still  cc'iii.iincil,  or  retained  by  absorption  within  their  Viody, 
some  of  the  volatile  liquid,  this  having,  by  evaporation  into  the 
air  in  the  emptied  reoeptade^jpniducied  with  it  n  niore  or  less 
vjoiottljr  explosive  nixtufc.  Tlin^  alood  endeaioo  acenrre<l  at 
tte  entrance  of  a  htmp-meker't  shop  in  whitecrois  Street, 
which  was  fouml  to  have  been  caused  by  a  b'>\'  thru  wing  a  piece 
of  lighted  paper  into  a  cask  standing  under  tiic  gateway,  wliich 
had  contained  l^jen^olim-  ;  iwn  Ihiys  were  very  seriously  injured 
by  the  bbst  of  fltiuic  whicli  projected  from  the  barrel.  A 
])<-r1r  ktl\  ,\n.'»logous  accident  w.as  sixin  aftcrw.-»rds  r<_|.  i!<  ■!  in  ;L<- 
papcri>  iin  having  occurreil  at  Sheffield,  with  serious  injury  to  the 
author  of  the  catastrophe  an<l  annitier  l>oy  ;  and  a  very  similar 
case  occurre<i  .it  Fxetcr  during  the  removal  of  sone  empty 
benrnlinc  liintis,  consequent  upon  a  boy  applying  •  lighted 
match  to  the  hole  of  one  of  them.  vVgain,  at  Spexton  in 
Souu-rsetahnre,  a  young  man  applicil  a  light  to  the  hole  of  • 
benioline  cask,  docribed  aa  nearly  empty,  whidi  was  <tancling 
in  the  road,  when  three  young  men  were  blown  across  the  road, 
one  of  them  being  so  scrioiMy  injured  about  the  head  that  he 
died. 

1  \;  ^Jsions  wiili  ^imitarly  di.sasl!  .1-  il  iilt^  1  .\c  also  liecn 
pulilitly  iccordc<l  as  h.tving  rcsultol  liotn  tiic-  applic.ition  of  a 
light  to  tuin  puncheons  and  whisWy  c.a>ks,  even  sunie  iinif  after 
Ihey  have  t  een  emptie<l  c)f  tlicir  contents,  the  evaporation  of  ilie 
alcohol  al>'-or)>ed  ))y  the  wi<od  havint;  sufficed  to  convert  the 
confined  air  intu  a  violent  cxplusivc  iiuxtiire. 

The  icadine-s  or  extent  to  which  infl.immablc  vapmur  is 
evolved  from  those  produaa  of  the  distillation  of  jKlrolcum,  or 
of  shale  or  COai,  which  ere  used  for  illuminalinj^  pui|><ises, 
diilcrs of  eoune  considcrablj  with  the  cli  r  u  ■  r  <jf  thL-^.  li  juid^ 
Tliose  which  are dassed  as  petroleum  s|  n.:  :  wn  ^'a>-ilinc, 
benzine,  l>enu>linc,  naphthn,  japaiir.i  r  |  1  :,  ,.  ,  and  iri  re- 
gard to  which  there  exist  very  sjjeci..!  }  .■cv.iuunu.uy  ena;  tiDcnts, 
are,  it  need  scarcely  l>c  said,  •  1  i.u  mote  danger<tus  ih.ir.icter 
than  tliD^e  classed  as  bumini;  <  I-,  which  include  the  p.irafTin  oils 
obtaiocd  from  sh.^le  and  tin'  ■  .:  ilk-d  (Inshiiig  paints  lA  which 
range  from  73°  to  rIxivc  140  1  ahrcnhcir.  1  he  r.ipldity  with 
which  the  vfl|xjurs,  evolved  by  the  more  volatile  pnxiutts  on 
exposure  to  air,  or  by  their  le.nk.Tge  from  casks  or  barrcK ditfitse 
Aemsclvrt  through  the  air,  prnducitlKWithit  more  or  les<  violent 
expl<  »ive  mixtures,  has  been  a  fruitful  source  of  disaater,  some- 
times  of  great  nujpiitnde.  The  lecturer  had  occasion  to  reliw. 
In  bis  distfoum  01187$,  to  an  accident  at  the  Royal  College  of 
Chemistry  of  which  be  was  a  witm-ss,  in  1S47,  when  the  lamented 
Mr.  C.  H,  M.msficid  was  cnj^.igcd  in  the  cnr)vcr>iion  of  a  quan'ity 
of  l>cnroi  into  nittobcn?  1  in  a  capacious  f;I.iss  vessel,  which 
suddenly  crackc<!,  :  il  sing  the  warm  liquul  hydrotarbm  to 
escape  and  flow  t  w  t  i  !.  »gc  siirf.Kf.  This  occ-.irrt>l  in  an  n]i;irt- 
mcnt  38  feet  long,  il  oi  1  jo  feet  wide,  and  JO  fwt  high  ;  there 
was  a  gas  jet  bummg  at  the  extremity  t)f  ihe  r-oiu  opposite  to 
that  where  the  heated  liquid  was  s|iillcd.  nn<l  witliin  a  very  l)rief 
space  of  time  after  the  vessel  broke,  a  sheet  of  flame  tlnshc<l 
from  the  gas  jet  ateoc  tlw  oMier  pan  of  the  room,  to  the  s].ot 
where  the  fluid  lay  scattered. 

The  origin  of  a  Gie  which  occurred  at  some  mineral  oil  stores 
at  Exeter  in  18S2  affords  anoilur  vtriking  ilKi^trntion  of  the 
great  rapidity  with  which  the  vapour  of  (  ctrolcum  spirit  will 
aifiusc  its<  lf  through  the  air.  The  store  which  cv  ;l;t  tin-,  nn  l 
which  contained  b-Jih  petroleum  oil  iind  spirit,  or  l>enzoltne,  wxs 
n  of  a  laage  of  arched  cave*  upon  the  bank  of  a  cuud,  being 


sc|>anited  from  it  by  a  roadway  atx-iut  50  tm  w^^r  <  » 
st.-iiKling  nde  at  the  store*  that  no  light  »b.Mll  v 
one  containing  benz  )linc.     The  cus<  which  r- 
liquid  wc:i;  t  i  I  c  removed,  .mil  the  for»in».-v  '.r-. 
ginning  this  work  early,  and  forgetful  of  \\<  r:!^. 
^lorc  shortly  iK-forc  d.iylighf,  carrying  a  lij{hip*  'v^, 
he  placed  u|M>n  the  ground  at  a  disiaiicc  of  K'-ini 
door.    He  then  proceeded  to  o(^  th«-»c,    A»  ■•- 
noticed  n  vrry  powerful  rxbiur  of  bcmolinc.  S»li  i  ' 

diatcly,  h  -  .>w  a  tiash  of  flaoe piooead       ^  Wr— 
store.  He  liad  just  turned  to  esoqw,  wbcaaneivloia 
whidi  blew  the  doofs  and  the  iaatcm eaotiibr  csa« , ■> 
line  in  the  More  was  at  once  inf)am«iU  uvi 
road  and  upon  the  nurface  of  the  water,  firing  i  «. 
which  lav  ai;.n  si  til'  <|in\.  \x*\  !^fting  ttrr  1  a 
benzoUne  cyuUisicd  m  i>*ij  t.cighbi:iuring  t^vr^ 

M:my  exemplifications  might  be  cited  oi  -.Irf     •  • 
fiuni  thf  accidenl.\l  spilling  or  escape  of  per  ■■.  j  . 
L-v<  r>  of  iiiK  of  very  K>w  llastiing  point)  in  tbr  v<  t;r.i- 
dealing  with  ihese  liquids,  as  in  aorri  wfactc  ttin* 
fanMriect  ventilation,  and  in  soir.c  (urt  of  whiAst'' 
or  is  carelessly  iatroduocd  i  or  fr\>m  the  cKApe  ^  - 
vap:>ur  fro-ii  stores  or  rcceptack^  to  adpccm  qM(e>* 
existence  being  uftsuapected,  the  igntsoa  4  (^' 
cxploeive  mixture  of  vapour  and  air  maybeaiMf 
about. 

Without  rcferrir-n  to  accidents  which  hare        '  • 
r.Kil.  -xni---  ii-i  iiri..,!;i,-i;i.;  :i  li  r.ne  or  MriVin;;  1  ' 
wtiiic  )»etiol',: .:m  IS  li'^i'lv  to  c»iki  ,n  :\\-. 

'Die  form  of  ■  ;>.mi  l.  i-  S.jri,       ,  l-  i :  .'Ay  vr>illv- 1.  5  '  -• 
ni.iy  be  quoted  t^hich  illu-.rra(e  tiie  iiist^itudr  il  -i 
to  arise  from  the  cau-es  just  n-fertesl  to.    s mc  > 
explo»ion  pcodactive  of  much  dam^e  oceant- i 
Grcenwtefa,  and  was  clearly  traced  t«)  tbe  entrant.*  ti 
of  some  petroleum  pmducts  (f.icMu  a  nci^'»«na: 
factor)') :  the  vapours  from  these  had  difl^^  thfUKx 
the  air  in  the  sewer  to  a  camid«ra)ile  di«iaaiir, 
an  cxpKisive  misture  which  most  have-  been  atikte- 

at  one  of  the  »ewer  openings  in  the  .-trcct  bL<  ■'r.  i 
similar  accident  n  iurrud   .it    Ncwjvj'!  ;n  >• 
quantity  uf  benioline  h.ixiii^  <•  i.;ij>td  intc-  a  ><:ut-  ■ 
Itouring  store  ;  tin.-  ignition  of  the  resulting  c»  ! 
vapour  and  air,  with  which  a  c  i.i  uIcfaMc  Ico.'  '• 
became  filled,  t^rc  up  the  r'..ilw.iy  to  ti.na- 
]ieisons  being  thrown  don  11.     .\  terrific  d>-.;«'t' 
class  waj  rt|i  rtc  1  fi  «ni  S.in  l''rancl»c>>  m  N  < 
During  the  driving;  ^.f  -i  tunnel  in  the  San  J—'  ^1  ■ 
way,  a  vein  of  petroleum  bcoune  c«pme*i  by  Li' 
who  were,  of  ouune,  working  with  iMied  li^l*-  • 
explosions  occuncd  bt  confeqiiencr,  to  n\wi  t^xz' 
ing  in  the  death  of  twehty'live  Chinjmca  sad  s  * 
seventeen  oIIuts  .Tnd  twfi  white  men. 

Anothei  .ictidcnt,  wl.i.^  n.currcsl  near  C<i"r«t"' 
ycjrs  .igo,  in.iy  In*  qunie  l  in  illus'.rAli-.'n    'I  ;'>- 
manner  in  whicli  exj-liisive  gi>  iiiixluro  m.ij 
which,  tu  the  super.'iii.il  el -.crvcr.  ir.av  a(i|''.i'  !' 
ncction  with  a  neij;hU.iirin^  hxahiy  where  >  'li:;. 
liable  to  escaj»e  contlll<.•^»cnt. 

A  denier  in  ben/>>line  spirit  kept  Iw  email 
(from  20  to  80  gallons)  in  an  apartment  of  hn 
basement,  the  floor  of  the  mom  being  paved  «uh 
At  a  distance  of  ab  lut  three  feet  fion  die  «tfli«-iwB 
a  well,  the  depth  at  which  to  the  aBrfa<-e  of  the  vMw  * 
feet.  The  well  was  cIomtJ  m  almoM  mtiiely  wirb  ttua 
with  earth.    The  writer  in  the  well  1  cing  fr>im1     "  * 
h.id  the  latter  uncvuercl.  widi  a  vi<.  <v  to  its       ;  •' ' 
The  workm.tn  in  clnn^'.-  of  th<r  o^ie-raii'in,  i.'>n 
en[;a|;e<l  for  three  iinir'.  in  puinjnng  out  a  lirgt -T^ 
water,  loweied  a  l:;.;!ned  candle  into  the  well.  '^^ " 
usual  pr.iciice,  to  s«-e  whethi  r  he  cmdil       ^re"!  • 
when,  while  bending  over  the  opening,  he  f<«^'" 
Rame  shcK>!tng  u]>Mards,  and  waa  viglcnily  :hro** 
badly  l.ii;nt,  a  woman  who  waawatcfaiBg  Uas  * 
injuied.   The  betiaoline  which  lial  beim  if^M  ^  ' 
time  In  small  qunatitie*  in  fiding  \ht  turn  «f  A*  * 
rc  i  lily  f»av>c'l  thioufjh  the  j>'iri:ms  bnck  op«.-n  »Hdl  • 
l.;t  bfii-illv  pr-rmeatid).;  the  s*)il  laeneauh.  h*il,  m 
i 1 1 1'M  1  into  the    'lacent  well.    "1  ti.-.'  ■  li : -  ri. s*t  ao-sr^ 
circumstaucci  de'-vnhed  woidd  hare  iwn  s<lf-tnd«t» 
acquainted  with  the  behavioar  of  ttoe  liyrirh  * 
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ttnt  circumstances.  In  localilie.^  where  large  quantities 
>r  some  time  been  stored  la  the  casks  or  barrels, 

•*  n<  .  ■I  iU!  illy  in  "  striking  oil "  by  sinking  a  well  in  the 
linto'.\  !  iceni  |»roun<j,  io  conset^ucncc  of  the  large 
A  of  lcak.vge  of  the  «(Mrit  or  oil  which  must  unavoidably 

Kven  in  the  •baenee  oftenluce  from  the  openings  of 
tmla,  or  from  any  accidental  imperfection,  con  i  ki  il  lo 
on  of  the  volmtilc  li<|uitl,  and  consc<|ucnt  escape  1  y  uvap  m  - 
lluimgh  lli'Wi  ol  i'-,c'If,  miisl  occur  in  lar^'i  |i  tuili  uin- 
,  osiicciail)  U  ijuich  ("xixised  to  lite  sun,  ami  in  the  holds 
vs  where  the  tetnin  1  ittur  u  f;:  rirr.illy  more  or  loss  high, 
the  |>rccaiition  a<ioj>tcil  <jt  ruisjij^  Uic  barrels  iK'forc  use 
I  -tifr  sobiti'in  of  glue  is  not  cffeclual  injueventing  the 
r  «if  the  spiiii  Irom  these  causri,  .is  \\\f  effect  of  alternn- 
tpf  t«.-in['i;i.i:iir«.- upon  the  barrel-^  Ku'.^i  ■  iil  t'>  reo|Kn  any 
ikI  jd.ices  temporarily  closed  by  ihc  ijlac.  £v«ii  At  very 
>ivc  depots.  Where  sjjeciol  «mogcmeiu»  w«te  adopted  i» 
aJn  the  stores  tuiiformly  at «  very  moderate  nveiage  tern- 
iire»  the  lots  of  petrolmra  spirit  from  leaitafre  and  evauora- 
wa<  estinuited,  ten  years  ago,  to  ainr>iitil  in  abuut  18  jkt 
of  the  total  si'.rctl,  while  the  average  loss  from  the  same 
s  upon  p.-*;'  ?,  nil  .lil  u  1-,  r.iiiin:  (i  |i!-r  .  11,;.  Hy  the  intro- 
011.  from  lime  to  lune,  of  nnpiovcment<i  of  the  arrange- 
^,  the  loss  i>f  spirit  by  leakage  and  evaporation  has  been 
on-idenbly  r<.-iliiceii,  amounting  to  Kss  than  S  |>€r  cent,  in 
i:> 'n>iriitud  >t  ires,  while  at  some  pL-troleum  stores,  more 
■Lilly  in  <  Germany,  the  loss  of  oil  from  le.ikage  is  now  said 

t  sceed  I  pL'r  cent, 
i  in  the  c.i-i'  of  (he  l<»ss  of  coal  laden  ships  by  explosions  on 
«iL;li  se-is,  Mich  loss  h.as  proltal>ly,  in  nianv  ca&e^  been  due 
ic  developmeni  of  gas  from  the  cargo,  and  to  iu  difftuion 
the  air  of  parts  of  the  ship  more  or  less  di^ant  from  the 
,  producing  an  cxph)si\e  atmosphere  which  might  become 
i-d  hy  the  conveyance  or  exi.stence  of  a  light  or  fire,  where 
rt  -.  nee  was  not  deemed  danger  pU';;  so  :iN  >  11  ;-  not  im- 
,.\\.\-  thai  the  supposed  1  >ss  by  effects  of  wciuiier  ol  missing 
.Imiudaden  \  esscls  may  have  occxsionally  arisen  from  fire, 
cJ  III  the  t'lr-t  in:>lance  by  the  di(Vii%i<»ii  of  va))our  e-c.aping 
1  i).c  c.ugo  thiough  the  air  in  coiuig-i  •  :  nts  <A  ihe  >hip, 
the  accikntal  ignition  of  the  explosive  almosnlicrc  thu» 

U.C...I. 

he  !>'  ^^ibiliiy  of  such  disasters  has  hcca  demoostnited  bjr  the 
rated  occurrence  of  accidents  of  this  cUss  in  ports  or  th«ir 
nity.  A  very  uUnaing  insiBBce  of  the  kind  occurred  in  1871 
the  Thames  olT  Erith.   Two  brigantines  had  nearly  com- 

c  1  the   dischar^   of  their   carijocs   of  ]>e!roleum  spirit 
i»l'liiha'  ),  when  another   ressil,  ilic   Kuik,  from  Nova 
ti  I.  o>ntainiiig  upwards  of  2000  barrels  of  the  s.ime  material, 
■ili'-  i  with  other  inflammable  cargo,  anchored   alongsi  le 
•\.    'Ihis  ship  had  encount'  :r  1  ■.  ly  severe  wc.itlicr,  and  it 
■|  i  «-n  neccv^ary  to  batten  down  the  haiclic^  ;  the  e.irgo  in 
XvtVK  had  C'jti^etpiently  become  envclopeil  in  the  vainxir 
cli  had  escaped  from  the  ca^ks.    On  the  removal  of  the 
:hes,  an  explosive  mixtfliewas  speedily  pro<luce!l  by  access 
i)'.  aod,  throogh  some  «"»*rp'""*^  cause,  became  ignited 
1 1  y  after  the  v^tet  anchored.   A  violent  exploakm  followed , 
the  vessel  w«s  alnMst  iiataaily  in  flames,  the  life  being 
<1ly  comntmicated  to  the  other  two  ship-.,  whliA  were  with 
cul'y  saved,  afccr  sustaining  consiilerable  injury,  while  the 
')<,  in  which  the  fire  ra^cd  uncoatrollably,  w.is  .-ificr  a  time 
e»l  lo  a  s]iot  «iu-ic  -.he  cmilii  Inim  herself  out  nii  1  -ink 
loiit  damage  to  liic  oUu  r  shipping.    Three  of  the  crew  were 
uu-ly  iniured  |jy  the  expluskia^  and  the  mate  was  hlown  to 
le  •ll^tallce  into  the  water. 

n  June,  1873.  a  vessel  (the  Maria  I.f^,  ladea  with  300  barrels 
>>c' I ule«u^  and  »;iher  inllanmi.iMc  c.irgt),  was  destroyed  by 
un  iheThamos  near  the  I'urdect  |»>wder  mafazmesi  con- 
sent npoa  the  explosion  io  her  of  a  miatnre  of  petHdetna- 
otu  and  air ;  and  •  iinijlar  acddcnt  oeearred  ahotrt  Hw  same 
i  in  GkiigDw  harbour.    In  the  case  of  the  AfnHt  t.ft  it  was 
iHy  proved  ikit  the  va|>our  resulting  from  leakage  and  evapo- 
On 'if  ihr  spiiit  in  the  hold  li  .  '   itffused  itself  ^l.i    igh  the 
>  l"rtii^  lh«  tiiRlit,  which  wik,  %ctyh>t,  the  havins; 
nkqi;  d'>sn|  .iri'l  covered  with  larp.Tulin,  in  t  .-ri  ]  rm  :-  u! 
<i':urtti>cc  iif  a  thunderstorm.    Upon  the  captain  entering 
'  ^I'ln  in  ll\c  .ifier  part  of  the  shij>  enrly  (n  the  morning  (and 
hit'ly  siiikiiifja  light)  a  lond  explosion  took  place,  and  flame 

»imt-<liate!y  >fen  issuing  from  the  fore-part  of  the  shij>. 
\  ver)  uauUr  catuolty  lo  the  foregoing  occurred  at  Liver> 
Kmryeinaftctwanlsi  in  &  tuall  vettd  ladca  with  peiroileiim- 


spirit,  which  proved  not  to  have  iKcn  at  all  ad  ipteH  by  internal 
!  coii^trnction  for  the  safe  carriage  of  such  a  frci^'lit.  The  call 
of  214  barrels  of  spirit  liad  l>cen  strnvcd  un  'iMt<l,  and  th 
hatches  were  put  down  and  covered  wr.h  i.irjj.uilin  The  cabin 
and  forecastle  of  the  smack  were  below  deck,  and  were  only 
separated  by  a  thin  partition  from  the  hold.  The  loading  had 
l)«en  completed  between  six  and  seven  o'clock  in  the  evening, 
and  at  about  eight  o'clock  the  captain  went  into  the  cabin  and 
Lin  tlol  ;i  lamp.  A  man  upon  deck,  who  with  anolher  w,is 
mjuitd  by  the  explosion  and  fire,  saw  the  light  burning  in  the 
forecastle,  .ind  almost  iiiiur  luttely  afterwards  the  deck  wxs 
lifted  and  the  man  was  ihrowti  some  lii^tancc•,  while  flame  issued 
from  the  hold.  The  capt.ain  was  terribly  burned,  and  dieil 
shortly  afterwards.  In  vessels  which  are  constructeil  for  the 
American  petroleum  trade,  the  cabins  and  forecastles  arc  all 
upon  deck,  that  part  of  the  vesiel  which  carries  the  freij^tf 
l>etwecn  decks,  being  as  completely  as  possible  aepanted  from 
the  other  ports  of  the  khip. 

In  some  instances,  «hips  kdcB  with  petrtdeom  oil  hav«  become 
inflamed,  in  an  oneiplaioed  manner,  without  the  occurrence  of 
any  noticeable  esplosirtn,  as  was  the  case  lx<t  year  with  a  large 
vessel  (the  ^'/Mr<»'-<7)  i'l  ilir  ]i.,rt  of  Calcntta,  after  sin-  In]  dis- 
charged more  than  hall  iicr  t.irgoof  59,000  c.ises-  The  vessel 
bnined  for  nine  hour^,  the  river  becoming  ci>\<-il- 1  \\\\\\  biiriiing 
oil  as  she  gradu.ally  filie<l  vvitli  \vn!t*r  ;  the  ciim  :  iMn  nf  i!u-  \\  \\y\ 
and  the  condition  of  the  lid  -  u  lii  -time  '>f  her  -.inki:)!^  fi.ji:u- 
natcly  prevented  the  fire  frtmi  reaching  the  dipping  higlicr  up 
the  risvr. 

There  is  no  doubt  that,  while  with  cargoes  nf  th  m  ire  volatile 
petroleum  prodttds,  da>sed  as  spiri'.  the  m  ni.-.i  inocaadons 
are  oeeessary  to  guard  a«in<t  the  possible  tuition  of  more  oe 
less  explosive  mtxtnres  01  vaponr  and  air  which  will  be  formed 

I  in  tlu-  stowage  spaces  of  ships,  and  which  may  rxtcnd  to  other 
I  parts  of  the  vessels  Mnle«s  very  efficient  s  ,  lUili'i'  n  lie  iiiiln- 
taine<l,  ships  hilen  with  the  oils  prodticifl  ('>r  n-e  in  oidin  iry 
)>e1role»im  or  paraffin  lamps,  and  which,  yi^Miii^  vrip.unv.  .11 
temperatures  aiiove  the  stand. iH  fixed  .as  a  Ar;iin:--- -  f  ^;^^L  :y, 
!  i  icur  comparatively  very  little  ri*k  of  accid<  ni.  p-nvlih-.l  ^ini[iU: 
I  ;^rrcalltions  \>ii  observed.  If,  more<jver,  by  S'.i;ie  .v:\  r  f  i  .L^^-lt■^^• 
I  iicss,  or  » <me  accident  not  guarded  against  hj  the  prescribed 
precautions,  a  part  of  mch  cargo  doa  become  ignited,  the 
prampt  and,  as  far  as  pncticauJe,  complete  exclusion  of  air 
fram  the  seat  of  fire,  by  the  secnre  battening  dawn  of  the 
hatdws,  will  most  protiably  save  the  ship  from  destivction. 
There  are  iramerou.5  records  of  ves.«e1s  having  dTschsrged  cargoes 
of  petroleum  oil.  many  barreN  of  which  have  bcm  f^nnd  ;:r"".it!y 
charred  on  the  outside,  occasionally  even  to  such  nn  .  xtr.  iit  iIl.ti  ihe 
receptacle  has  scarcely  niitu  1  rii  strength  rem  iirnn;;^  'o  renin  Us 
contents.  A  remarkable  illn-tiatiim  of  the  t-mi r  ,]l.itilc  iMtnre 
i  f  I  tile  in  A  i.e'iolruni  1.1  l>  11  ship  was  furiil-ihcl  liy  the  'i*iii> 
Joi&f>h  h'lift,  laden  with  retine<l  petroleum,  b:Sric:iiing  <.iil,  and 
t«r[>entine,  which,  a  fortnight  after  leaving  N  \v  ^■ork  (in  Sep- 
trinber,  1 879),  was  struck  by  lightninj(  during  a  !ien\ y  sqimli, 
the  hatches  being  dowd  «t  the  time.  Smoke  ai  r  i-^sued 
from  below,  and  the  fe«ce*piimps  were  set  to  work  directly 
keep  the  fire  down.  TbehVtehes  were  removed  for  examinat 
as  toe  fire  appeared  to  gain  ground,  but  were  immedf-"'*^' 
placed,  and,  after  further  pumping,  as  the  fire 
increase,  and  an  explosion  was  feired,  the  crew  took  to  their 
bL>ats,  remaining  near  the  ship.  Kight  hours  alterwaWlS  they 
were  picked  up  by  a  pa  sing  ship,  which  rt  cii  iiiicil  near  th* 
yci-'fih  Fiih  until  daylight.  Her  captain  then  rrrcme-i  ux\  board 
:is  in;  found  thn-  tb  -  lir-  :n'i".nr.  d  '.•<  nu!,  til:-  crow  rt 
turned  and  the  ship  resumed  lici*  viiyage,  rea -hjnt^  the  port  } 
l.ond  in  without  further  incident,  except  that,  luring  the  use  ' 
the  pumps  for  removing  the  water,  considers' le  <ptanlitie» 
petroleum  and  turpentine  were  pumped  up  it  from  i. 

nold.  When  the  cargo  was  diwhargcd,  a  large  number  of  \. 
barrels  bore  evidence  of  the  great  best  to  which  they  haxi  be 
exp^«ed  ;  several  casks  had  gone  to  pieces,  and  the  <itnve^ 
others  were  charred  quite  halfway  through,  alth'jugh  they  4 
rctniiieii  'he;r  C'Hitents. 

Tie  1    uucr  had  occasion,  ten  years  ago,  to  dtvcll  upoS*. 
rc.      ^^nc«s  with  which  fearful  risks  were  incurrctl,  IP^ 
cases  no  doubt  ignorantly,  but  in  others  scarcely  without  a. 
ledge,  on  the  part  of  ^h^>^e  wlui  were  resi)3nsible,  of  \i>--  r^-i-t 
of  the  materials  dealt  with,  by  transporting  volatile  jmcl  ^^'i- 
inflammable  licjuids  together  with  explosive  suh^tanccft  IT*  ^'-^^ 
or  other  craft,  and  in  doing  so,  moreover,  without  th« 
of  even  the  most  obvion  pceentions  for  guarding  against 
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of  fire  to  the  conicnLs  of  iho«c  vc^mtI-.  The  instance  of  the 
explosion,  in  1864,  of  the  I.cttu  Sleigh  at  Liverpool,  laden  with 
1I|  tons  of  gunpowder,  in  consct^uence  of  the  accidental  spilling 
and  ienitioa  of  some  pwralBa  oil  m  the  cabin  of  the  ship,  iUus- 
tiBied  the  danger  inenrred  in  pcnnittinff  these  materiab  to  be 
together  on  board  a  ves^  aad  sbowid  have  fiuoished  &ome 
warning  by  the  publicity  it  received ;  bnt  the  explosion,  ten 
years  later,  on  KegL-nt's  Par',  cannl,  of  llie  barge  Tilbury, 
revealed  the  cuntinued  prt-valencL-  of  ihc  same  rcckkss  disregard 
of  all  dictates  of  common  prudence  in  dealing  with  the  joint 
transport  of  explosives  and  volatile  innamma^de  iirjuids, 

The  cfficitul  laws  and  Government  in^pei:iit)n  lo  which  all 
traffic  in  explosives  has  since  then  been  subject,  have  rendered 
the  recurrence  of  that  identical  kind  of  catastrophe  almost  out 
of  the  question,  but  an  illustration  has  not  been  wanting  quite 
icOentiy  of  the  fact  that,  but  for  the  respect  commandcil  oy  the 
rinnr  of  the  law,  barges  passing  throm^  towns  would  probably 
stul  carry  frcij;hts  composed  of  petroleom  sptnt  and  powder  or 
otlier  explosives,  being  at  the  same  time  provided  with  a  stove, 
lamp,  and  matches  for  the  convenient  production  of  explosion^ 
In  Auf;n-I,  iSSj,  an  explosion  occurred  on  the  t.inal  at  Hath,  in 
a  bar^e  whicii  sank  immediately,  the  master  being  slightly  in- 
jurc<l ;  tlic  freight  of  the  msu  oonnstcd  of  petroieam,  benxo- 

linc,  and  lucifer-matches. 

The  last  four  ye:irs  have  furnished  several  very  remarkable 
illustrations  of  great  iojuries  ioflicleU  on  shij^  by  explosions, 
the  origin  of  which  was  tiaced  to  the  gaistence  on  board  of  only 
small  quantities  of  some  preparation  containing  petroleum  spirit, 
or  benzoliBe»  with  the  nature  of  which  the  men  who  had  charge 
of  them  were  not  properiy  smnsinted.  These  materials  had, 
oonseqiiently,  been  so  dodt  with  as  to  beeome  the  mesiB  of 
filling  more  or  less  confined  spaces  in  the  ships  with  an  explosive 
atmosphere  which,  when  some  portion  of  it  reached  a  flame,  was 
fired  throughout,  with  violently  de>tiuctivc  ciTcct'-. 

The  first  authenticated  case  of  an  acciiicnt  due  to  lht.s  cau^c 
occiii  ied  in  June,  iSiio,  on  l)oanl  the  I'acific  Steam  Navigation 
Company's  steamer  Cot/utmlv,  shortly  after  her  arrival  »n  the 
morning  at  X  aljiaraiso  from  CoquiuiDo.  A  violent  explosion 
took  place,  without  any  warnin*;;  or  apparent  cause,  in  the  fore- 
peak  of  the  vessel,  blowing  out  sevt  ral  ] dates  of  the  bow  and 
doing  other  stiuctoial  damage,  besides  killing  the  ship's  car- 
penter; the  explosion  could  only  be  accounted  for  by  the 
dremnstance  Ihst  a  small  qii.m' t  v  >f  a  benzoline  prepaniion 
nsed  for  psinting  purposes  (|>,  .  o..  ,>  as  *'dneit")  wis  stored 
in  the  fore-peak  and  that  a  muture  of  the  vaponr  from  this  with 
the  air  had  become  ignited.  The  stjlferer  wat  the  only  person 
v\ho  could  have  thrown  lii;hl  vijvon  the  prcci-'C  cau-.e  of  the 
accident,  but  there  was  no  other  material  whatever  in  that  part 

of  the  ship  to  whkh  the  txphMko  eould  have  been  in  any  waj 

ascribe<l. 

In  May,  iSSi,  an  explosion  of  a  trifling  character  occurred  on 
board  ii.M.S.  CV/io/ru-/ in  Sbceme»  Dockyard,  in  coasequence 
of  a  man  going  into  the  store-room  with  a  naked  light  and 
bolduu  it  cJoce  to  a  smell  can  which  was  uncorked  at  the  time, 
and  which  contained  a  preparation  recently  introduced  into  the 
naval  sewioe  as  a  "dnets  "  for  use  with  paint,  under  the  name 

Xtrttim  SkttUk>e.  This  preparation,  whidi  was  of  foreign 
origin,  appears  to  have  been  adopted  for  use  in  the  naval  service 
ana  to  have  been  issued  to  H.M.'s  ships  generally  without  any 
knjwicdge  of  its  comjiosition  and  without  attention  \<c'n\^ 
directed  to  the  fact  that  it  consisted  very  largely  of  the  nmst 
volatile  jvetrtdeuni  sjjirit,  which  would  evaporate  freely  if  the 
liquid  were  exposed  to  air  at  ordinary  temperature»,  and  the 
escape  of  which  from  a  can,  jar,  or  cask,  placed  in  some  con- 
fined and  ooo-Tentilated  space,  mnst  speedily  difiiue  itself 
through  the  air*  and  reader  the  latter  aoie  or  leae  violently 
eapJosiTB* 

when  atlentloa  wis  directed  to  the  highly  inflammable  cha- 
racter of  this  xerotine  siocative  by  the  alkM  accident  referred  to, 
effidal  instructions  were  issued  by  the  Admlrslty,  in  Ttine,  1881. 

to  ships  and  dockyards  that  the  preparation  should  bt-  sloretl 
and  treated  willi  the  same  precauliun*  as  turpentine  and  other 
highly  intlainniable  liquids  or  preparations. 

The  following  November,  however,  telegraphic  news  was 
received  of  a  very  seriou>  explosion  on  bo.ird  II.M.S.  /r; 
then  stationed  at  Coquimbo,  due  to  the  xemtinr  siccative.  I  he 
explosion  took  place  early  in  the  evening  'd  N  'vemher  13,  and 
origtnate<l  in  one  of  the  paint-rooms  of  the  siiip  ;  the  painter, 
anda  marine  who  was  avsisiing  him,  were  in  the  upper  paint- 
mom  at  the  time  ;  the  former  received  severe  internal  injories 


and  afterwards  died,  the  latter  was  kiUtd  ti  lea 
standii^  at  the  open  door  of  the  tick  bayintbaatM't 
plosion  was  Instantaneoudy  hSOed»  ethos  m  dbm 

receiving  only  superfici.-il  injuries.    Attiylhir  that 
killed,  two  dangerously  wounded — of  wnooi  to* 
injured  by  the  explosion. 

The  results  of  the  olficinl  in:,uij)  luLl  1:  lxJ*.  V- 
conchtsion  that  the  ex]  lotion  was  caused  by  the  <- 
explosive  gas-Qiixture  produced  by  xcruiiDe  uca;;'.  • 
leaked  from  a  tin  kept  in  a  companment  under  tltr 
and  quite  at  the  bottom  of  the  ship,  usually  terttti 
hole  ; "  that  locality  having  been  ojCxideml     li-  c 
the  ship  as  the  safest  place  m  whidi  to  keep  tiw  mmtA 
dangerous  nature  of  %nilch  his  attention  had  beta 
by  the  receipt  of  the  Admiralty  Circatar.  It 
painter  h«d  sent  his  assistant  down  10  ihk 
the  paint  room  to  fetch  some  paint.   The  man,  wfecU 
lantern  with  him,  while  opening  the  hatdi,  vtis"  - 
iKTcn  opened  fir  three  days,  made  a  ttm»A  thw  '.sr- 
hornble  smell  ;  the  chief  painter  told  him  loretioa,*' 
the  smell  was  due  to  foul  9ir,  and  iaUBcdiaH^iCn" 
explosion  occurred. 

'Hie  tin  can  which  had  contained  sit  gallons  of  k. ' 
found,  after  the  accident,  to  have  received  injury 
heas-y  body  had  fallen,  or  been  placed,  upon  it ; 
to  have  been  done  before  the  ewosion,  and  ikm  1 
that  the  liquid  had  leaked  ont  of  the  can,  sod  hai '  • 
into  the  air  in  the  ensapaitaMiit  beneath  the  pa«r 
proV>ably  alstt  to  some  extent  in  Ae  aJjoiaia(  «x* 
ilamage  done  was  very  considerable.    An  irx 
from  one  paint-room  to  the  other  was  so  t<«r»:e<i  - 
lost  all  stud'lancc  <if  originality,  tlic  wi>^>Jen  trjUdra 
the  upper  paint- r  <om  and  sjck  bay  wa^  completrh  * 
the  framing  of  tin'  ship  s  -ide  in  tne  sick  bay  w*>  ^  * 
and  broken,  the  furniture  in  the  latter  w»i  eoojpltf 
and  the  bedding  and  clothes  of  the  men  near  tl»f  ci: 
much  burned.    The  inquiries  which  followed  iiptc 
able  accident  showed  that,  while  due  precaotxjo*  wrr 
store  the  supplies  9f  mineral  oil  nied  for  banmj*' 
turpentine  and  of  spirit,  whidi  were  vcba  u 
stations  f<)r  sup;  !y  to  the  fleet,  in  speoal  paiUefttr-' 
deck,  this  highly  inflammable  liquid,  whiiA  ■»  • 
dangcrou->  than  other  stores  of  this  cla«s,  had  fcm 
freight-ships  as  common  car^o,  being  stored  IS  *f  ' 
any  precautions.    A  st,inr-  j n  «hh  h  was  aA^ne^"  ' 
a  >uj)ply  had  arrived  at  ii«  i.lc>>tmation  in  tk?  1  ' 
empty,  the  contents  having  leaked  out  uni  rra.w 
passage  out,  so  that  the  vessel  carrying  it  had  bcca  »»- 
exposed  to  rciy  great  danpr. 

[n  tt  ttnUmud.} 


PROGRAMME  OF  WORK  TO  BE  /  . 
AT  THE  U.S.  NAVAL  OBSEKIAT  ■ 
WASJIINGTOiX,  B.C.,  DURISG  Thi 
BEGINNING  JANUARY  I,  iMS' 
TBS  GRMT  SODATOfttAli 


o 


liSERV.VTIONS  of  .1  ,cle<-teJ  lis:  «rf  '5'**^;.'.' 
In:  continueil.  These  stArs  are  --ifh 
motions,  or  which  present  some  oiher  jn:trr*isg 

2.  Cocjuoctions  of  the  inner  sateUi'.c  S»W 
opposition  of  the  planet  will  be  ob«ert<>i.   Tv  " 
tnade  a  complete  micrometrical  roeasnrentcc 
of  the  ring.  ^ 

3.  There  will  be  nmde  three  drawings  of  Stn^  _ 
opposition  :  one  at  or  near  eppeaitiep ;  ■n^'^f  ^ 

4.  ThcebaerniiaaBvdddi haver 
and  far  Ae  icdBpimteie  .coeftrient  ef  tie 
mcterr  wiU  be  nnished. 

The  Transit  Cjscli 

1.  Observations  of  the  sun  will  be  aMde***^  .^ , 
-.ary  cphemeris  stars  can  be  wbservedi  aedli*^^ 

mental  corrections  deterwiae  i. 

2.  The  iiMK.ii  will  \.r  .^b-crwj  !  t ] 1 1 ,jugh  tlK  "^JTr , 

3.  The  major  planets  will  lie  ub^crvwl  6«» 
limes,  near  oppositioa. 


iiMkhs,V^' 
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Each  minor  pUQelwilt  be  observed  at  leett  five  timei,  near  .  Phytologici!  'it><crvations  made  on  the  Hon  of  Dresdeo  darine 


inttion,  when  p«Mticabte. 

Ofiscrvaiinns  of  the  li^t  of  muoeUaiMoot  atiux  mil  be 

Jietl     »oun  ifi  practicable. 

THt  Transit  Instrvmknt 

Ot 'Nervations  will  be  ruwAr  i.f;rn  ;is  |>i  iclic.ililc  fni  ii;iic, 
he  correction  of  thr  St. iriil:ii  1 1  uiraiiUmi:  <.l')i.k  ;  ani)  viinvjiu- 
)ns  w.ll  l.e  nculf  il.iil)'  {ill  -ui^h  C'Tn-ctiull. 
.  OUscrvaiions  lor  tlic  hk'"'  ^M;cnsions  oI"  thr  >iin,  moon,  and 
T  planets  to  lie  made  as  frequently  po  ^il  k-  ;  observations 
ic  major  planets,  and  of  the  brighter  of  the  minor  planets,  to 
nade  near  opposition. 

.  The  oboenralioas  made  during  iSSj  will  be  ptepered  for 
Ikation ;  end  the  conipntatioiu  of  thoee  of  1884  oontiinied. 

The  9-6-tNCII  EqvaTOSial 
•bservations  will  be  made  t~ 

.  Of  all  the  minor  planets  whose  bri^itoaa  at  opposition  is 
Iter  thin  their  aean  b^i^:^tnc^^. 

>  Of  eometi,  to  detenniiu-  p  v>ition  »n !  physical  pecuibHties. 
,  Of  occultations  of  stars  by  tdc  ino<m. 

Vhen  arrangements  shall  have  been  made  to  photo^rajjh 
^uii.  any  >un  s|K)ts  whiLh  show  any  licciilcil  peculiarities  in 
photographs  will  be  examinc<l  with  the  spectroscope. 

The  Prime  Vutical  Traksit  iKSTRHMctrr 

•Iviervations  of  a  selcctcillisi  of'itars  in  conjunction  with  the 
al  <  )h*en-atory  at  Lisbon,  in  pursuance  of  the  plan  recom- 
I   !  b)  the  [niemational  I  ir-rMictic  Aasoeiation,  lorthe  deter- 
ation  of  variability  of  latitude. 

Timc-Service  and  Chro.nometers 
he  lime-balK  at  NVa-sliington  and  New  York  will  be  <!roppcd 
y  at  noon  of  the  7Sth  veridian ;  and  the  noon  signals  will 
Ktendcd  to  such  Other  pboea  thioa^KNit  the  country  aa  nwjr 
U'sirable,  as  rapidly  as  arrnn^menis  quy  be  made, 
he  rating  of  chronometers  will  be  cOBtfaMled  At  betctofore. 
Ieteo(ologiGalobtcrvation>  will  be  made  as  usual, 

Tus  Mural  Circlb 
bservatiom  wiO  be  made  of  Man  doien  to  the  7th  piagnitude 
h  of  ten  degrees  North  declination,  the  positions  of  which 
;  not  been  recently  determined  at  some  northern  observa- 
;  tlu'  iibservini;  list  to  he  formetl  of  all  stars  from  Gould's 
n<imottia  Argentina  visible  here,  rtr.'l  uol  found  in  Yaroall's 
ilot;ii< ,  ibc  Transit  Circle  li^t  of  IJ.A-C.  slaia,'or  the  fcoeot 
(loguc  of  the  Glasgow  Obtervalory. 


SCIENTIFIC  SERIALS 

t'ldtn-nti  del  RtaU  lstitnt(^  [^<tiibai  Jo,  Jatiuar)-  29. — (in  1 
ial  cl.iss  of  involutions  of  5]^acf  ktunvn  :is  monoiiial,  by  Dr. 
Martinetti. — Analysis  of  the  m.ici)raloj;ical  i)t>N«.-rvatioiis 
le  at  the  Brera  (^bscrvaiory,  MU^ti,  dniiag  the  year  1884, 
ISni. — Ao  cxpcrintcotal  sttidf  of  the  tbertafe  pbanomcna 
unpanying  the  fomatJoo  of  alloys^  br  Prof.  Domcmco 
txotto. — On  some  emptirr  rock*  octufriog  between  l.nkcs 
I^iore  and  Orta,  b^-  I'rof.  Giuseppe  Mercalli.— On  iht-  gco- 
ric-il  movement  of  iHvaria>>le  system?,  by  Prof.  C.  Fortncnli. 
itoriiational  right  in  connection  with  the  propose<l  llaliao 
il  code,  by  Pfof.  A.  llucotUati. —  Meteorological  ohs«rva> 
^    Mken  at  the  Bnn.OhtBreitory  during  the  month  of 

c>)niary  12. — On  the  psychological  act  of  atientiom  in  the 
-i.il  series,  by  E.  T.  Vi^noli,— On  S.  Crimtldi'a  project  of 
iriaii  credit  as  ^  Kmedy  for  existing  erils  amoiw  the 

•  uhurnl  classes  in  Italy,  by  P.  ManfredL—Oo  aela»  in  c.<r). 
rations  of  the  third  power,  by  Prof.  C.  Jiiiig.^jhlllc  ^mo- 
rical  movement  of  mrariahlc  systems,  by  Prof.  C  fitmenti. 
D  an  integer  more  general  than  (hat  of  iivi^f  fineinifor  the 
'emrnt  of  a  system  of  material  poiots^  by  Dr.  1  >■  l\iiti:\cchi- 
— Integration  of  the  difTenential  eqoation  i^'i*  -  0  in  -ionie 

•  simple  planes,  by  Prof.  G.  Ascx>U. 

■tzuu^sh^rkkU  der  NaturwisttMsekaflUthtn  Gmil»0^'  hi 
><lon,  1884.  "The  organs  of  smell  in  the  artleatattSvtiin.i  _., 
Dr.  Kroepelin. — An  account  of  the  Pajioao  jslMhfi-»'  of 
,  EaXem  Archipi-lago,  communicated  ffl  a  prlvale^'  {ti6 
Engt  lhardt.— On  /fttj^i/Ma  radififo/a,  t  finmt^'   <<■  ssti 
concc-plant  on  the^Hraulian  plantitMBs,  by  l^i 


the  years  i.SSj  oiid  18S4,  by  A.  Wobst.— On  the  morphology  of 

the  orchids,  by  Dr.  O.  Drude. — On  the  diluvial  fauna  oMhe 
Prohlis  distrio,  by  Dr.  Geinitz. — Remarks  on  some  rare  crystals 
of  lirciin  .m-l  ]iyiitcs  fmni  Cnrnw.ill  ami  (^ntaiin,  Canada,  by 
.\.  Puigold. — f  ill  snmc  arcli.t'oli  .j;ical  uLjccts  from  Saxony,  the 
Harz,  .ind  Itah  ,  a| ijiii cntly  <.  mnected  with  supcrstitir^us  prac- 
tices, by  H.  Wiechci. — <  >n  the  chemical  constitution  of  the 
colouring  subst.ance  known  as  mc!  hylic  blue,  by  Dr.  R.  Mbhiau. 
— Memoir  on  new  .md  littic-known  bird's  eggs  and  ncsls  from  the 
Elastem  Archipelago,  s|>ccimcns  of  which  arc  posscs5c<l  by  the 
Dresden  Zoologicai  Museum,  by  A.  B.  Meyer. — On  the  lateit 
geological  researches  in  North  America,  by  Dr.  H.  B.  Gdnitr. 
Remarks  on  the  crepuscular  phenomena  observed  in  Europe  and 
elsewheee  at  the  ena  of  the  year  18S3  and  beginning  of  t8S4,  by 
Prof.  G.  .\.  Xcubcrt. 

Rh'tsta  ScuntifkO'lndustriaU,  January  31. — Infiucnce  of 
static  electricity  on  lightning  conductors  (ooodadedK  Vf  Pro£ 
Eugenio  Canestrini. — On  the  Westinghoaaeoamnened  airom- 
tinuous  brake,  by  the  Editor. — Improved  method  oif  pieMTTing 

omttholflcical  spedmena,  by  Dante  Roater. 


SOCIETIES  AND  ACADEMIES 

LONDOH 

Royal  Society,  March  5. — ''On  the  Atomic  Weight  of 
dacinum  (Berylliuni).'*  Second  Paper.  By  T.  S.  Humpidge, 
Ph.D.,  B.Sc,  Professor  of  Chemistry  in  the  Univt  rsity  (  ollcg.- 
of  Wales,  .\bcrystwyth.  Communicated  by  Prof.  L.  Fianklan  '. 
F.R.S. 

This  paper  i  .  a  conlinvtaii  mi  of  one  ]>rcvioiisly  coniiaunicated 
to  the  Royal  Society  /'nr.  A'r')'.  5'..,  \ol.  xxxv.  [1.  137).  The 
author  has  prepared  a  sample  of  metallic  glucinum,  having  the 
composition 

G1  ...      ...      ...  99*^ 

GIO    0*70 

Pe  ...      ...      ...      ...  o'Jo 


100 'OO 

and  bas  detcrmitied  its  specific  beat  at  varying  temperatures  op 
to  450'  with  the  following  results  (for  pnre  glucinum) 

<li»  ...   0'43S6 

..      ...    0*4515 

t\U   0*4696 

c\\  o-4«85 

c\\t  o"5io5 

f\\,   o  5199 

c\\-  ...  0-540J 

These  rearaiu  cc»rr('sj>on(i  to  the  following  empirical  formttla 
for  the  true  specific  beat  of  the  metal  at  varymg  temperatoies — 

I;     I;  +la/+3#l«. 
or  With  numerical  vulutf* — 

*f  "  o'StSfi    oioofofi^  -  0*000001141*) 
iSkt  following  Taltiee  for  i>« are  calculated  :  — 


0^  l^i^^y'-^-^ 


If 


03756 
o  4702 
05420 
0-5910 
0-617" 
o'6: 


the  >|»c<:iftc  heat  at  higher  ti-mpc 
The  speci&c  heat  of  gTucin>.int  tir 


o  ub- 

:  but 

uuic- 

.  Vl'-Cr: 


nrc   ij.iplitc.iTIy  te[i[i;--(.'lllvl   tlu'  v 

a  inaxiiiuitn  ,at  ,\lwiit  470  ,  ,>rid  ihcii 
"  Isctbcr  il  represent'^ 
t Iran  500^  IS  doubtful. 

rapidly  Up  to  abotit  490%  aivd  nmaukS  approximatoly  c\>!i  t.iu: 
between  400*  and  jOO  atpHS*^  mimbet    multiplied  :  y 

9*1  it  fP^^  therefore,  be  lor 

to  the  nuni  rlliiifw^^^^4HMlHilliQl>pn»  which 
with  Dokog 
the  tncr 
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NA  TURE 


\Marih  I  ^ 


I.  GltuiHum  ChL'ridt 

Substance       Oiipbccd  CO,       /  H 
Experiment  i.  ...  26*4 11120114.  ...  7*47  c.c.  ...  6^5'...  2733 

ii.  ...  28  0     „       ...  7  98  785*  ••  2714 

The  theoretical  density  of  orcl,  is  276,  and  this  formula, 

therefore,  represents  the  molecule  of  this  compound. 

II.  Glucittum  Hri->midi- 

Substance  LH^pl.icrd  CO,       /  el 

Experiment  ii.  ...  35*9nigrms.  ...  4'2Sc.c.  ...  608'...  6'487 

iii.  ...  611     „  ...  7  53  „  ...  630'  ...  6  276 

iv.  ...  260     „  ...  3  22  ,,   ...  606°...  6  245 

The  density  of  C.l  'Br,  is  5-84.  .ind  that  of  GI"Brs  is  876.  The 
agreement  in  this  case  is  not  so  close  as  in  the  case  of  the 
chloride,  but  is  sufficiently  near  to  show  that  the  true  molenilar 
formula  is  GI"  Hr,,  ami  not  Cir"Hrj.  Thus,  the  vapour-density 
of  both  compounds  necessitates  the  atomic  weight  0"I.  The 
result  Ls  a  striking  argument  in  favour  of  the  value  of  deductions 
drawn  from  tlic  ^icriiHlic  law  in  regard  to  ihc  atomic  weight  of 
nn  clement,  anil  sltows  th.il  such  dciiuctions  will  in  future  form 
•  >nc  of  the  most  in)|K>rtani  factors  in  fixing  a  duubiful  atomic 
weight.  The  author  did  not  appreciate  the  full  value  of  the 
jjeri'Mlic  law  when  he  wrote  his  f<)rmer  pai>fr,  otherwise  he  would 
pro^ahly  have  staled  his  conclusions  less  |x>sitively. 

Zoological  Society,  March  3.— Prof.  \V.  H.  Flower 
F.R..S.,  President,  in  the  chair. — Dr.  F..  Hamilton  m.ide  some 
remarVs  on  the  supposc<I  cxUiencc  of  the  Wild  Cat  (FflLx  catus) 
in  Ireland,  as  stated  at  a  former  meeting,  i>l)sfn-ing  that  there 
was  no  record  of  the  Wild  Cat  being  indigenous  to  that  country. 
Dr.  Hamilton  iK-licved  that  the  cat  shown  at  the  meeting  m 
question  was  only  the  offspring  of  domestic  cats  Uim  and  bre<l 
in  the  woods  of  that  district. — A  letter  was  read  from  Mr.  J. 
H.  Thomson,  C.M.Z.S.,  giving  the  locality  of  f/eii.t  {Hfmitro' 
chui) filuoita,  which  hail  been  previously  unknown.  — Dr.  .\. 
Gunther.  F.  K.S.,  exhibited  and  made  remarks  on  the  skin  of 
a  singular  variety  of  the  Leopard  which  had  been  obtained  in 
Sonth  .\fric.i.  The  back  in  this  specimen  was  black,  and  the  tail 
reddish  gray,  while  the  usual  characteristic  sfKJts  of  the  onlinary 
Icopani  were  nearly  .-Utogctlicr  absent. — Mr.  II.  II.  Johnston. 
F.Z.S.,  gave  a  general  account  of  the  princip.1l  anim.ilsobserveil 
by  him  during  his  recent  journey  to  Kilim.nnjaro  and  his  stay  on 
that  mountain. — Mr.  DIdfieM  Thomas  rc.nl  a  refwrt  on  the 
Mammals  oblaine<l  and  observctl  by  Mr.  Johnston  during  his 
cxnc<lition. — Capt.  G.  F.  .Shelley  read  a  rc|>on  on  the  birrls 
collected  by  Mr.  II.  II.  Johnston  in  the  Kilimanjaro  district. 
The  collection  container!  examples  of  fifty  sjxries,  six  of  which 
were  believed  to  be  new  to  .'ciencc. — Mr.  Charles  <).  Water- 
house  read  a  paper  on  the  insects  collected  on  Kilimanjaro  by 
Mr.  II.  II.  Johnston,  an'l  gave  the  <)cscriptions  of  six  now 
species  of  Colcoptcra,  of  %«hich  t'»amplc-s  ixrc-urrcd  in  the  collec- 
tion.— Prof.  F.  Jeffrey  liell  read  a  dcscnption  of  a  Nematoid 
Worm  {Gi'idiu!  vfrmi-osHi)  obtaine<i  by  .Mr.  Johnston  on  Kili- 
manjaro, *vhich  w.as  found  to  l)e  jwrasitic  on  a  sjiccics  of  Af,tHtii. 
— Mr.  E.  J.  Miers  communicated  the  description  of  a  new  variety 
of  River-Crab  of  the  genus  Thtlphma  (T.  defraia,  Krauvs,  \-ar. 
yohnttoni),  vxhich  had  l>een  obtained  by  NIr.  II.  H.  Johnston 
in  the  streams  of  Kilimanjan).  —  Mr.  Francis  Day  rcid  the 
fourth  of  the  scries  of  his  pajn-rs  on  races  and  hybrids  among 
the  .*«almoni>la;.  continuing  the  account  of  the  Howietown  ex- 
peritnenis  fn-m  Noveml'cr,  1SS4,  to  the  prrsent  time. — Prof. 
Kay  Ijnkcittr  read  some  notes  on  the  heart  dc«cril>etl  by  Sir 
hichard  Owrn  in  1841  as  that  of  Aftttyx,  and  came  to  the 
conclusion  that  the  heart  in  question  was  that  of  an  Ormitki*- 
rhymhut. 

Chemical  Srciety.  February  I9.— Dr.  W.  H.  Perkin, 
F.R. S..  President,  in  the  chair. — The  President  announce<l  that 
Mr.  Warren  de  la  Rue,  F.K.S.,  had  presented  a  bust  of  the  late 
Prof.  I>Hinas.  The  following  papers  were  read  " 
acetic  acid  and  sonic  of  its  derivatives,  |>art  2. 
Perkin,  jun.— On  toughcnoJ  filter-paper,  by  F. 
— The  detection  and  estimation  of  iodine,  by  E 
B.Sc.  (Lood.).— Note  on  mrthylc^^kkHodid 
Sakurai. — A  quick  methoil  for  tiM^^HlMl  of 
in  fertilisers  by  J.  S.  W  " 
luminosity  of  methane,  by 
—On  ihc  oxides  of  nitrogen, 
C  •,  '  :  I  It-  ''lis  research  it 
:ned  by  the 
mil  It  .icul  kuuiists  of  a  mixture 


peioxifle,  in  pro(>ortions  depen>ling  oe  the  itrttC'i  .• 
nci*l  and  the  tem|)era!urr  at  which  (he  ydittix 
densed.    (2)  That  if  a  dehydrating  agen:,  «id>te~ 
be  present  in  sutTicient  (|uantit^  the  distilblr 
peroxide,  and  that  this  proce\.s  ts  by  fax  titc  ikai 
for  the  prc(>aration  of  the  peroxide.  (Jf  Tlut  if  -^t;- 
over  the  blue  liquid,  the  va|xwn  coodeoard  31  iu- 
arc  'till  blue  or  green  ;  a  great  excess  of  nxffct 
effect  conversion  from  nitrous  anhydride  iac'-jicTor 
when  excess  of  nitric  oxi<le  is  passed  alone 
into  a  cooled  bulb,  the  trioxide  is  pretlocrl,  \\  *r 
oxide  dependingon  the  temperature  of  the  ceo.l'-iw- 
dcnsity  of  a  liquid  of  a  deep  blue  colour,  ocaum-v 
cent,  of  trioxide  and  70  per  cent,  of  pcroi»Jf.  •!) 
oxide  cmnot  exist  in  theg.\seott<  sjate,  bat  at  jott  • 
nitric  oxide  and  peroxide  on  ch-inging  to  g»k  \\ 
va|K>ur-density  of  such  a  mixture  was  cakidLUtfi  b'  ■ 
dciluced  from  the  second  law  of  thcrmodynxauj  • 
Gibbs,  which  shows  the  relations  between  teraper.' 
ami  vapour-density  of  the  mixture  <.if  N<»,  »'  « 
gasc-om  i>eroxidc  ;  and  it  wa»  found  :ha!  the  »-. 
a  mixture  of  (N'O^  -f  N,0^)  ({lortly  pr--^f  *  • 
li(|uid  xs  peroxide,  partly  forme^l  by  the  Jimuc- 
N.jO^  present  into  NO  and  (NO-  +  N,0«»  • 
duced  by  the  devomptviition  of  the  N,' )»,  c*I 
of  Gibbs'  forrouLi,  are  identical,  withia  limiu    '  • 
error,  with  those  obtained  by  direct  ex}ier»i£. 
presence  or  aiisencc  of  moisture  dc<«  oo(  ai-pe.' 
rc.iciion  between  NO  and  Of.    ("I  It  it  :«■<'-■.  • 
undergoes  dissociation  with  rise  uf  tc■sp(m•^.  * 
liquid. — Discussion  : — Dr.  Armstrong  *ai.;  iKii  v 
to  the  paper  with  great  interest,  as  be  hai  rar- 
ex|>eriments  cn  the  subject,  and  had  long  V»  (4 
N,0,  did  not  exist,  at  all  events  as  gas.    The  ir' 
tions,  whereby  they  were  le<l  to  this  condnooai  *" 
siilcrable  imjiortancc,  and  it  was  to  he  hoped  that  r*  ■ 
firmatory  evidence  that  would  more  directly  affo* 
would  be  forthcoming     It  was  Dotewor.h*  Woe.  i- 
record<-<l  evidence  proving  the  existetice  o(  N,"|i»i* 
Luss.ic's  cx|)eriments,  published  in    1S16.      ••<d  * 
oxide  and  oxygen  only  reacte«l  in  the  pr«jipr<r.*«  <•• 
and  that  reactions  in  pmportioas  corre*jw«,;in<  wi?*^  ■ 
tion  of  N\C)j  only  took  place  in  prrvrnce  of  ali.tV 
adopted  by  the  authors  did  not  suffice  to  pr-TfT  •)»» ft 
N,(      even  as  liquid,  and  the  rrsnlts  cooM  It  " 
interpreted  on  the  assumption  thai  they  wwt  In 
solution  of  NO  in  N.(  »^.    It  was  to  be  c»;>ecfed  'Ws  > 
be  a  good  sols-ent  of  NO,  as  it  anpcaxrsl  to  t«  *f 
b<xlies  which  are  related  are  easily  mi^.tilc 
ex.imple,  Ix-ing  very  soluble  in  PCl,,  «*J  ailik*  av 


S.Cl,. 


.    .     ( )nc  ohsersTition  made  by  the  aatkoCT 
$upix>rt  their  >-iew,  viz.  the  obferrawm  tklt  ibe  ItorMJ 
with  great  difficulty  oxidbed  bjr  paailC  «anMI  i*<L  H 
his  experiments.  Dr.  Amutnmc  had  rmmT Aal 
attribute*!  to  N^O,  coald  be  equaOj  wvH  afi««rf>f«^ 
of  .N,n«  ami  NO,    As  to  the  action  of  aneaioas  Mik 
acid,  in  his  opinion,  mitrtmt  mcU  was  At  jau^w, 
manner  in  which  this  nmlcrwent  duuve  eafwA'  if^, 
the  c-nditions.    In  dilute  solatioa.  NOwoaUWp^. 
accordance  with  the  equation  :  3HNO,«aN'"'  •  ■  " 
in  presence  of  nitric  acid  the  reacdoe 


but 


wlikh  aha 


,0  would  lake  place,  and 
preiwinderatc  the  less  the  arooont  of  water 
tion  "f  sulphuric  acid  would  of  oeccjaity 
of  change.    When  N,0,  is  passed  iaio 
sulphate  and  nitric  acid  are  formed  ;  la 
latter  is  rnlaced  to  ' 
sulphate  with  the  sul 
in  pp-'j-'-f  rf' 

itbropotogical 
Mr. 
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I,  cs|ieci.illy  icl.itivcs.  Hence  tlie  iir.|i.'i"ancc  ;Hlachod 
•  bu  ial  <>!  the  ile.iM  ;  anil  vaiioiin  (irccaunoni  were  taken 
tbc  i^hi'st  sliDiilil  not  return.  When  the  body  of  a  dead 
could  not  be  found,  he  was  buried  in  efTi^,  and  tnis  fictitious 
1  was  held  to  be  sufficient  to  lay  the  wandering  ghost,  for  it 
winciple  of  primitiw  Ukn^Iu  Uut  what  U  done  to  the  cfBgy 
mu  H  done  to  the  nu  hioueUl— The  director  read  a  |xi|>cr 
.'Imiicl  F.  S.  Trcmlett,  on  ihc  sculptured  dolmens  of  the 
.ihan.  AIhiui  tijihty  sculptures  ]i.i<l  been  found,  invariably 
ic  inlcriiii  stiil.\_i  »  iif  (he  cnp  slnn  >  .w\  ili^.-ir  support-..  It 
iiatl.:?hlc  iIkiI  ilicy  arc  crinfiiitd  wuliin  a  d!>:ani:c:  uf  atiDUl 
nnlL■^,  .iL ',  .11  J  all  situatfl  nc:ir  the  -.LM-coas:,  beyond 
li,  nl'.li^iii;^ii  tl)(.  mct^ablhs  ari- nuiiKrou-^,  there  is  a  c  iinplete 
ict  of  M.ul)'lure&.  The  sculptures  vary  in  intricacy  from 
le  wave-lines  and  cup-markiug»  to  some  that  have  been 
Mivd  to  the  tattooing  of  the  New  Zealaodert. 

SOlO^cal  Society,  Fc-br<i.iry  25.  — IV-.f.  T.  f'..  Ilnnncy, 
S.,  Prcsidcnf,  in  the  ili.iir. — Itinru-tl  Iloojicr  Hroiifjfi, 
Ui  N.ith  I»a!!n,  kolx  it  Si  iiis*ii-H  Hrm.  s.  WilhVim  Ikr- 
llcrnes,  KcN.  l-dward  Joril'iii,  l.tci  Kiiowli-s,  arxl  William 
i)»  Sliriib>o!e  were  elected  Fellows  of  the  Society. — The 
(Ving  communications  were  reiiil  :-  On  a  drc<lgcd  skull  of 
■M  m,"i:hatH',  by  I'rof.  \V.  Doyd-Uawkins,  r". R, S. — On 
rite  from  Munt  Blaoc,  by  Frank  Ruiley,  F.G.S.— On 
Tiaied  porfido-nMSO-aatico,  by  Frank  Rutley,  F.G.S. — 
1  Chiloslofnatous  Bryoioa  from  Aldinga  and  the  River 
ay  Clifls.  Sooth  Australia,  by  Arthur  Wm.  Waters 
S.  The  seventy  three  fonsiU  dt-jcnhed  in  the  present 
r  were  ollectcd  by  Prof.  Kalph  Tate,  and,  with  a  few  ex- 
>n«,  are  fr^ni  Aldiiigt  arul  the  Kivti  Murray  Cliffs, 
rali.i.  Till-  (uilection  .n;jaifi  furii.^hcs  lutcicNting  cases  of 
I  S  ^Mowini;  in  both  the  l^i  hara  ami  the  I.rpralia  form  ;  but 
liu'f  interest  i-  in  a  number  of  Hjiociincns  which  gri>w  in  a 
xil.it.i  "  tnaiiii.  r,  tli.i'i  in  the  mode  of  ^mwlli  re-^oniblinfj  : 
iit-'r}.  .\ttention  was  again  ca1lc<l  to  the  fact  that,  though 
lape  and  nature  of  the  (•nedal  avicaiaiia  (onychoodlarta) 
laracters  of  the  greatest  valuer  jrct  their  presence  or  absence 
A  be  made  a  specific  dtstincti'>n»  as  there  are  a  large 
ler  of  cases  where  spedmens  are  found  with  none  or  only  a 
nch  avicularia,  whereat  on  other  specimens  of  the  same 
js,  collected  under  similar  circumstances,  they  may  occur 
lantly  over  the  »vhole  colony,  or  in  parts  of  the  colony,  in 
number-..  In  the  Ckollfii  ■<  >■  Report,  Mr.  ISii'ik  refers  to  a 
:t  jiioceNS  rising",  from  the  middle  of  the  iiase  of  the  avicu- 
I  tnan<lilile,  and  names  it  "  e  'lamella."  Thi'^  lie  con^iib  rs 
iicciirs  in  one  <livision  of  the  C<-//i'/<"./~,  and  in  this  livisiun 
in  ihii^c  belotiginj^  to  tUc  >(iutlicm  heini^Iiherc.     This  was 

a  tu  he  by  no  means  the  case,  as  it  is  found  in  the 
ibies  of  Cfl'l./k>ra  Mordmitm  from  the  Mc  literraoeaa,  in  two 
common  Mediterranean  CHieft'tt,  &c.    In  many  species 
is  a  denticle  in  this  poation  rising  from  the  calcareous 
vbich  divides  the  avicularium.    Thia  dentide  occurs  in 
us  genera  and  species,  and  may  often  be  finind  a  useful 
ic  character  when  examining  fossiU.    Out  of  the  320 
•s  now  described  in  this  series  of  papers,  just  a>iout  one- 
rc  now  known  living.    The  species  noticdl  in  this  paper 
eventy  tbiee   in    numbsr,  referred  by  the  author  to  the 
a   Celhiriii,   Af,'mJ'tiMi/t>r,i,   A/icri</^rii,  M 'f\>rfll i,  Stt' 
ortlli,    Ciihriltna    Mui  t\  nfHa,    Murvporflut,  /.unultUs, 
a,   Lfprttlia,  Smitlux  A.  '.  f.o/K'rtlla,  MMti^i->phor,\f  Rtit- 
/ykyn.fu'f^.rra,    CHlep^a,    LekythofKiray   and  SfUnaria. 
species  are  described  as  new,  namely,  fl/ifri>J^tlla  potilti- 
I,  IxfrtUiu  emtjtmil*,  CMtpmu  biradtatmt  StkittponU*  fro- 
and  MtrnhntMiprnta  Ump*wwi». 

:toria  Institute.  Manh  16.  -  Mi.  \V.  P.  James  read  a 
"H  the  relation  of  fossil  botany  to  theories  of  evolution. 

ich  be  gme  a  rbmmi  of  the  wwle  qoestkm  with  whidi  his 
demit. 

EomnvftCH 

thciTtatical  Society,  March  13. — .Mr.  Cicorge  Thom,  Vice" 
etit,  \n  the  diair. — Mr.  George  A.  (.iibson  read  a  paper 
ibert's  inelhol  of  treating  tangcnt-s  to  conlocal  conicoids. 

IMackav  gave  an  account  of  Schooten's  i;eomelry  of 
vir.  A.  V.  Frasctnni  a  DQtt  hf  Mr.  P.  Atenaitar 
inlegnJa. 
^^aiices,  March  0 — M.  Bouley,  President, 
"  'f  notices  of  the  late  M.  J,  A.  Scrrct, 
^ItaMVfc  by  MM.  JoidMi»  Bomet, 


Faje,  and  Kenan. — Methods  of  obi>erving  (he  polar  stars  at  a 
great  distance  from  the  meridian,  with  a  table  containing  the 
corrective  term  intended  to  (adiitate  the  reductions,  by  M.  M. 
Lcewy.— BnuDttielted  sufaatitatiaaa  of  the  polyatonic  phenols^ 
by  MM.  Beithdot  and  Werner.  Here  the  aitthon  dual  with 
reMMdae  (CifHriOJ  tad  oidne  (CuHaOJ  diatomic  pheoob, 
each  of  whidi  fumuhtt  a  tribromuiettea  substance  capable  of 
being  employed  in  their  quantitative  analy^i-. — On  the  decom- 
posing action  cxerci'^cd  by  the  chloride  >'f  aluminium  on  certain 
hydrocarbur.  ;-.  by  MM.  C.  I'ricdel  and  J.  M.  Cral'ts.  k.  j.  irt 
on  the  new  ^;all'.'ry  of  luilx  )ntot<-.^y  in  the  Paris  Natural  History 
Mus.-nui,  by  M.  .\.  (laudry.  This  g.illery,  which  has  been  fitted 
up  in  the  Whale  Court,  contains  specimens  of  A/,\^a!hrrium 
Cttt'fri,  Eltfhas  nuriJionaHs,  Mastodon  eu^uilidtn^,  Ctrvut 
iiu^.u-fros,  TtUudo  tlefkaHliHat  Ptb^asaurus  typut,  Palao- 
(hfrtum  magnum,  and  COiae  other  gigantic  extinct  animals. — 
Observations  of  the  plaiMt  245,  disooveied  by  M.  Borrelljr  at  the 
Observatory  of  Martdlles,  b^  M.  Stephan.-^On  soine  aaonalicB 
in  the  phennincnon  of  tides  10  connection  with  M.  Halt's  work, 
by  M.  de  Jnn'piieres. — Report  on  the  International  Congress  of 
\\'asli!iu:;'.o:i.  im  l  on  the  resolutinn-  iherc  ad'ijitel  respecting 
till-  111  •.  iiu  iiiliaii,  the  univei^al  huui,  and  tiic  extension  of  the 
d  .1  i  .i'  v.-iiiii  to  the  measurement  <A  angles  and  of  time,  by 
M.  1  l  iiissiri.  icjMesLntative  uf  I'rancc  at  the  Congress.  The 
ri|i  i:,  which  is  p.iitly  occupied  with  M.  Ians-,en's  address 
objecting  to  Greenwich,  and  advoc^iting  a  iieair.d  tirst  meridian 
at  the  Aaores  or  Bdiiing's  .Straits,  coricludes  with  the  words: 
"  I  lowcver  this  he,  and  apart  from  the  question  of  the  meridian, 
which  is  not  yet  decided,  let  us  not  forget  that  the  accession  of 
England  to  the  ooaventioo  for  tlie  metrical  system  and  the 
wish  expressed  for  its  general  extension  are  important  re- 
sults, showing  that  our  presence  in  Washington  has  not 
been  useless  either  for  science  or  progress.  "  -Report  on  M. 
1. •■ante's  memoir  on  <  isi.  ill.ir  !■  111..  at  I'liit;  in;on.\l-  in  ma- 
chines propelled  by  liyilr.uiliv.  .iclion,  and  un  iIk  iik  ans  of 
preventing  ill' i>e  o^cillatirnis,  by  M.  r'hiI]i[K,  (  Mi-f  1 .uiiMis  if 
ICiirke's  coim  1  iiiade  at  the  ( ihscrvator)  of  I'ari^  uijiaturial 
Coude),  by  .M.  IVii^aud.—  Sl^ettiose-ipic  studies,  by  M.  t_  !i.  \'. 
Zcuger.  The  author  submits  a  meihod  for  clearing  from  the 
field  of  vision  all  rays  except  tho^e  lying  nearest  to  the  C  liand, 
and  for  thus  observing,  by  means  of  the  parallclopiped  of  dis- 
persion, the  protuberances  proper  to  hydrogen  under  tlic  mono- 
cbromatic  red  light. — m^hod  of  avoiding  the  daqgers  mcident 
to  raecfaMiical  generators  of  dectridty :  reuly  to  S.  Danssin's 
claim  to  priority  of  invention,  by  M.  A.  d'ArHmval.— Study  of 
the  means  cmj>loyc<!  to  take  the  potential  of  the  atmosphere  s 
el.  i  tronininr  fiirce  of  combustion,  by  M.  II.  Pellat. — On  the 
di-i' uni)  isition  of  salts  by  water,  by  Si.  H.  I.e  Chatelier.  The 
author,  ai^.iinst  the  generally -atci-pted  views,  foniiulatcs  and 
<lei!P>iistratcs  the  two  follcoving  pro;>osiiions  :— ( f  t  The  quantity 
uf  fr  c  aci  1  ret^uio  i  t  >  resi^l  the  •.eeoiii|>ositiiin  oi  a  salt  in 
solution  increase}  indefinitely  with  the  proportion  of  the  salt 
oontained  ia  the  fluid  ;  (2)  the  deconip<^>sition  of  a  salt  in  solu- 
tion increases  or  dimininhcs  with  the  changes  of  temperature, 
according  as  this  dccom|>osilion  abiaorUs  or  liberates  heat.— On 
the  separation  of  titanium  from  oiobium  and  aircouiumt  by  M. 
Eug.  Demarcay. — On  the  nomnl  pyntartaric  and  utiwwlr 
nitriles  (CN-(CH,)-CN;  and  CN  -  (CH,), - CN),  hy  M. 
Louis  Henry. — On  the  preparation,  properties,  and  raictions  of 
iodacetone,  by  MM.  P.  dc  Clermont  anil  P.  Cha  itard. — Heat 
of  f'lrinati  m  of  the  glyonal  bisulphide  of  .smmoniac,  by  M.  de 
Forcrand.  —  Researches  on  the  colouring  matters  of  leaves  ; 
identity  of  the  or.inge  rcd  matter  with  carotine,  C,,!!,,'),  I.y  M. 
.•\rriau  1. — On  the  analogies  with  and  ditterences  between  the 
genus  Simrrdn^aur  i-  uf  tlie  Cernay  fauna,  Rhcims  diilricl,  and 
the  genus  Chamj —  l  1;  f  Krguclinnes,  by  M.  \ .  Lemoine. — 
Underground  rumblings  heard  on  August  26,  18S3  (date  of  the 
Krakatoa  eruption),  at  the  isltunl  of  Caiman-Brae,  Caribbean 
Sea,  w*  N.  Ut.,  Sa'  E.  long.,  to  M.  F.  A.  Forel.— Remarks 
on  the  three  fint  numben  of  RomI's  dneemid  Jtulblim  of  the 
Observatory  and  eentnd  goodynuok  Archives  of  Rome^  by  M. 
Daubr^ 

Bkklin 

Pliyiieal  Sodctar,  Febranrr  Dr.  Konig  commmucated 
an  experiment  he  had  carried  out  in  eonjunetion  with  Dr. 

Richarr,  with  a  view  to  testing  the  ground  of  a  misgiving  ex- 
pressed at  a  recent  meeting  of  the  Society  in  connection  with  a 
plan  he  had  set  forth  for  the  pur^iose  of  determining  the  con- 
stants of  gravitation  {vide  Nature,  vol.  xxxi.  p.  260).  It  was 
tlMt  its  lead  blodc  of  aooo  ceotDm  wonM,  on 
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aooocnt  of  it*  w«|:h:.  heconj«  exieoded  »l  its  has*  ani  ctjose- 
yefithr  dus^e  i;s  lc>rni — a  cuvuins:tncf  wiucii  »o-ii  t  r  .v<  vcrv 
|»ej«»d»iryJ  to  th*  eipe-niaer,:?  ri>c'eTariiied  :n  c->t:".r%'v..n  »i  :"h 
W.  Ksiug^  and  Dr.  Kiduii  had.  thervfofc  cadnlxied  ibe 
prrsssre  Cactosfld  the  lead  maa,  which  daaoM  have  a  hani 
plane  of  i^aqoare  omcics,  ob  the  stjiu-:  r  r  -^metic,  aikd  had 
ibttd  k  ednul  lo  2*3  hg.  .  They  thee  ,  .       is  kouH  lead 

.  CKBtiaMOv  to  t«  exerted  od  its  nsoc^h 

^;  ,  -  ■  -  -    6o<  *!eel  spiles  "rere  fastened  in  lb*  ii-i* 

nv*ss  Mi'd  ibcjj  dittxDce  fron  each  c»"J>tf  exa^rlT 

abie  leof^  of  tii&e  oo  the  d 
spke«  £nNn  each  l^Imt  «n.<  a^:.  ,  otisci.  jld '.  aJl  ir^e 

placeoMBi  which  faaJ  occurred  «  >i  ta  l>t  ^i::  ot>i  ma  . 
as  amocni  which  tr.i^-h;  »Trf  well  isjuc  becti  c>v^  iirrTrewr* 
of  teicp(T«nuT  w  kl".  cT-t»a  ii  m-»4  io  tnfliny.  t*ji:  in  :S«  csue 
of  a  prvsTOT  thrve  tisMs  le»,  iuch  as  «  cci-l  \k  '.hv.  oif  :hc  Un:e 
le»d  lw$  Ailifcii  in  the  qsanl:Ta:ix^e  cKfwris>exi:.  i^t*  «-tn3U.-'Q 
doc  »0  its  <7wl»  ■'dgbt  -1    >i<  1:  prrbccidr'i.— I K'-cuj; 

31  CO  *  immbrT  I'f  Zohu  1;  prrsrti:  silricg 

»a>pe.  C>n  t>?e  iBTiiii^  ibe  N>cc>l  ji«i>:n  -jv-^v  >ij::fr-J 
distZDAlr  thx:  li*  ci-^iccrs  <J  tb-r  tmaj:^  ^^-i-i—^  ctct:.  3:<T>re 
smilai  :o  eadx  od>«T,  lod  :  iiim-;  j_t.r_  c4i  5 

fnrtheT  ? m "^-g  vf  ibe^  N>c>»  rci.-d.  ■      o-Cjc  txtt 

DPce  aDd  BtGCc  LtMa  eadh  1:  :  -^-c&;^J::t 

Med      <i:&eTe&:  sazies  the  c\.'i«cr!^  rf>d.  t«I!7w»  IrDmx 

•* jT^jTij^. '     Tb^  iTs;:aI  *.^-^  cu  =>cin» 

n»^cT*  a5*il  wbta  diidifcrJt  Jrrrk  »;  a  di^jso:  •.<  ^-j  »  a* 
«qcal  I.  Fnxs  n^esii^r  scj:is:i>al  ;s*c>dgt:jLics  ic'i^rsax* 
^  yoismI  Mcz'.fSKSi  0:  a  perfcctK  dotciaJ  eyv  •ii-  r'  c^d  :'. 
*»^>ge  ITS-  Tix  3ea»£rTSM£.:i  u<e::  who  cuie  ZJ-  »t-::i 
ihowcri.  «A  the  <xher  hirht.  tim         wcr*  i  l^  ;    r-- i^^^ 

frM  ±4  B.  TO  25  r::.  :  a  Z^zJt  ^.^'t  v-/  ,     .  -  —  ;  -  j 

o£  rtscal  i^tcg — a  rc<^:  » «      bowtTrr.  ;o  be  c\i<iifv{4 
lie  ofC5ic:<rtr»,^  1^1*;  -.be  wi'ciin  jl:*;  Ki/ 

■•s"'*^*-'^^,  ckarfT-*>c<T-.r3>j'i  oWir^rjccs  :Se"  CVtTXX  — 
1  -    ^         tti*  r>r   X  -cj^  iccmated  'Jsa:,  ic 

Pij-acai  la«ire:e,  eipcrsseoa  h*i  m*6c  W  Dr.  l,*h:i^cga 
t^  lafaence  cf  ligir  ':=:eek;T  od  t^caI  ac^reoek  Frvw:  a  Ixrgt 
saber  of  ei7«-^:>?ii^*  :t  appeared  Jai  if  U>e  laieEsirr  wi» 
takes  u  i^Mct>.^  jlt.  :  :bc  iegrses  of  Tsaal  isT::eQ«>«  a^5.x?tBi3- 

iat.  ri5  pi.-alc£  :         n_j  ^;   >  iilasi;,  1:  2i« 

*fcwh  aai  -2^.-  -j  ^..0:7,    y^^.  ^• 

itstk^  .zx  -  ins  .i^er^  loL-r^iTjiL-^ 

I'sArt- low  1^-.    ^  i.^<T->;<!>  ^xn----'  -    -  ■        .  -  ■  - 

X  TV 

vcr?  liA.!  t-X*.^-^        _L^':  .  i  j 

a:  tike  a^il  poo:  sati^  a  g^ea:er  L^s: 
of  std?  pcnoo  a,        a  lowtf  kr^eOcs;  .  t 
csr^t  Dearrr  ;i«  s^iJ  pc4.:>:  \.f  ib^csisa. 


f     Fetiraar^  aa — Dr.  Ki>  -tr  rAimd 
'  by   M.    \Vc.l/  m  the  C^ftts 
TtlouiT   ci  j^bj.   which  daSrrpd 
kOCh  a»  Ibe  rotaiicg  =. 


the  rdlectiao  of  the  1i(fat  I 
i  nL,  and  ODold  he 
Ke«9eB  made  tome  emitiaaiiig 

vtiicii  wa;  :  . .-. 

IbW  Witt  ■■ 
rracq«i>]a.  sp  to  ti>e  hi|;fana  «h  tJ—  «f 

cJcctrxjty  xw  )k»^b  j-.--^-^-? 
n»oft   di&coll   if  coti 

rhfcr-^  live  tctc  hot,  OB  iMc  oCAcr  ^mm^»ivf\ 

e'f-^  -ji.  c\mvai  WM  traBBHIIlBA. 

rarciK^aaf  phoxftnic  l^lt  fiBed  1^  j/fimam  MM.  a 

Uie  aicsuaoA  of  a  vmiiX 
:tibe  «as  pel  m  c>iiT><Hmie»tM*  ^ 
caitue  ±Ksad.  accr  beii)£  kept 
hocr,    was   aSowcd  to  c*-^^. 
c**iH  ^ 
bemst  .  ^  ,  •    ,  , 

A  cij«  r:  wail  cf  im  riMiirqiwtT  fw  Xr 
a  <ii»-cijj-j;e   w-xs  truassuaed 
<-<  Tbc  pt)o«|4>or>c  Ecla, 

nraui,  waj  t 
zx..;  :;J^.r<  cp         wbok  laiL  it' 
Ja*afr<ansi-    Ifthctvb       =  Vw 
air  aiid  eTtaxaied,  tc&7 
i>fu:e  ifiain  appeaxed.    ?rat  Se 
process  cif^>bcr>p6o<e9ctncrw*^i 
a^aorbeii  ^  the  glasa  sod  deroapoaed       dhe  < 
iai       Vzack  preopcale  w*i  a  pnrrl^irs  <if  . 
Dr   j-iuArvk  TT  jtiXr  to  tl  .  -  . 

M  i^Viw^        Btaci,  hKi 


C0NI£NTS 


.        r  :rit«  oo  Vc*i  

Tz«  RcUtiTc  CAcicacr  of 
The  AmencjLB 
Lenera  ti>  ifec  E  j  it:  - 
■       ....-^  ^ 
Kan  Pc«rkB 
.  •  -^^^^  Ejcagjht 
P.R-S.  .  Sydney 
CnnfiiQftkaan 
rSc  F^c«i<9f  [h*£}^' 
Wdk»  .  .  .  .'^ 

Ernst    ,  t" 
ilx*  Ceu.  -J  E. 

Wcay,_:=n.  ,  , 

TV-  r^w 

-  . .  -       -  :  aiCi 
r  ac...:.£s  fc-  Be 
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SUBSCRIPTIONS  to  "NATURE." 

Yearly  28  o 

Half-yesu-ly  14  6 

Qoarterly   76 

To  the  United  States,  the  Continent,  and  all  places 

;hin  the  Postal  Union : — 

».  d. 

Yearly  30  6 

Hair-ycarly  15  6 

Quarterly   80 


r«st  Ogict  Orders  payahU  to  MACMILLAN  CO. 
OFFICE:  29,  Hedford  Street,  Strand,  W.C 

Bfiirjp  of  Societies 

London 

•nWRSDAY,  Manch  19. 
VAL  Socirry.  al  ^.y>. — On  Tran»fcr-Kc>i*uncc  in  Eltctrotyiic  and 
'olloic  C'clli :  Dr.  ('lorc,  F  R.S  — Note  on  Rev.  Kubcrl  Harley°>  Paper, 
I'rof  Malci't  Cla»e>  of  InvAriants  itlcDtihed  with  Sir  Jatnc*  Cockle '» 
'ntict>id>  "  :  Prof.  J  C.  Malel,  K.R.S.— Ou  the  "  Paralytic  "  Sccrciivn  of 
aliva  ;  J  N.  I-innley,  F  R.S. 

iNtAN  SocHTV,  at  8.— New  Oentra  and  Specie*  of  Hy(]roid>  from  H. 
iaity'»  Cullcciiun :  Prof.  Allman  (imiponcj  from  Marrli  5). — Plant*  of 
Jorrshy,  IUMli>k,  O'Neill,  and  Margaret  Itlands,  Suuth-EaM  New 
itiinca  :  Win.  h-  Arniit. 

F.MiCAL  Sotmrv,  at  S. — On  the  Prewnce  of  Cliolin  in  Hoin  :  P.  GricM. 
SDON  Institi'TION,  at  7.— Pianoforte  CoaipoMn after  llccthoven't Time : 
"rol.  Kmc*t  Pauer. 

ITAI.  iNSTiTirriOM,  at  v— Tlie  New  Chemi»try :  Prot  Dewmr. 

FRIPAV,  Ma«ch  jo. 
<AL  Institi;tion,  at  ^— U>|uiJ  Film*:  Prof  A.  W.  ROdcer. 

SATUKDAV.  Maii.h  »i. 
rAL  In*titvtion,  at  ].— Richard  Warner :  C  Annbruiter. 

MONDA  y,  .March  J3. 
iTAL  CacM-.RArHiCAL  SociKTY,  at  S.30L— ('■coi;niphical  Ni>te«  on  Herat, 
ml  the  Valleyn  of  the  Hari-Rud  and    Murslub  :  Major  T.  II.  Holdich, 
..I-'.,  of  the  .\f^hjtn  Boundary'  Commi%iiun.      With  Introduction  by 
cneral  /.  T.  Walker,  R.E.,  laic  .Surveyor  f  General  uf  India. 
l«TV  or  A«T»,  at  8.— Carving  and  Furniture:  J.  Hungerford  Pollen. 

TUESDAY.  Mabch  u- 
rHRoroi.or.icAL  iNSTlTt-TB.at  8.— The  Inhabitant*  of  New  Ireland  and  !u 
rchipclaxo  .  A.  J.  I>uffield  —On  Method*  of  Te*ting  the  .Sisht  of  Civili«ed 
nd  Savage  People*— <i)  by  R.  lirudenell  Carter,  F.R.C  S.  ;  (2)  by  C. 
oWrt».  V  R.C..S. 

rAL  HoKTici  LTi'aAt  SoctcTV,  at  t.— Scientific  Committee. 

fAL  Institution,  at  3.— Digotion  and  Nutrition  :  Prof.  Gamgcc. 

irSD.YSSDAy,  March  »$. 
OLOCICAI.  Sociarv,  at  S.— On  the  Kelation*hip  of  Ulodcndron,  Lindlcy 
■nd  Hutlon,  to  Lcpidodendron,  Stenil<rrE  :  Bothrodendroii,  Lindley  and 
button  ;  ^lglllaria,  Urongniati  :  and  Rhyiidodendron,  Uoalay :  Robert 
lid*ton.— On  an  almo«t  Perfect  Skeleton  of  Rhytina  itellcri  obtained  from 
-le  Plci*toccne  Pcal-clcpoiil*  on  Bchring'i  UUnd  by  .Mr.  Robert  Damon: 
Icnry  Wuodward,  F.  R.S. 

miv  or  Aiir«;,  at  8 —Introduction  of  the  B«ct  Sugar  Industry  into 
;ngU*n«l .  Col.  Sir  F.  Bolton. 

TUVKSDAV,  March  »6. 
rAL  SociRrr,  at  4.!ia. 

IBTT  or  Thlcoraph  KN'GiNrRRs,  at  S.— On  the  Seat  of  ElecirDmolive 

orce  in  a  Voltaic  Cell  :  Prot  Oliver  I.  Ixnlge,  K.Sc. 

tAi.  iMaTinmoH,  at  j.— I  he  New  Ch«mi>try  :  Prof.  Dcwar 

ItRlDAY.  March  >^. 
tKL  iMSTtrtrrtow.  at  9.— T  he  Motor  Centre*  of  the  Biaiii,  and  the 
tachanisai  of  the  W'ill  :  Prof.  Victor  Uoniey. 

SATURDAY,  March  18. 
-V,  at  i— On  Calculating  MacKinev  illustrated  by  a  Col- 
Mit  and  Modem  Machiocf  lent  by  their  nwnen  for  the 


Cticv 


hdmoiKUon.— KjihifaitMin  of  Imlrumcnf*  by  Prof.  Kennedy, 
•'■'xAtm,  Coofad  C.  Cook*,  and  A.  Hilger. 
^Jjpv,  at  >— Richnn!  W.irner:  C.  Annbru*tcr. 


<  Gcolugical  Muicuro  of  Dr.  I , 
— Denton*  t  ration  by  F.  W. 


of  NATURE" 

kiMnricdge  of  Gemuui  and 
to  be  Mnt  to  the  Publiihen 


ERS.— For 

(?»fftt  »ir(-,  ! 

JINN"  ■ 
Bi  10 


UNI- 
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SANDEESON  &  Co., 

Bole  Inventors  of  the  Solid  CoppcrTape 


LIGHTNING 


CoppcrTape 

CONDUCTOR 


In  CootinuoQ*  Length*,  without  Joint*,  axupplied  bythemto  HerMajetly' 
Ooverament  and  the  Colonies  :  the  Italian  Government,  the  Argcntioe  Re- 
public, and  other  Foreign  CovemmeDt*  ;  the  Royal  Couru  of  JutUcc,  Strand 
the  Hnu*«(  of  Parliomrnt,  Ac 

The  Jury  Commi»*ion,  acting  on  the  Report*  of  the  International  Jurie*  of 
the  Health  F.xhibition,  have  awarded  a  Uronre  Medal  in  Cla.**  t6  to  Mesan. 
Sanuirson  &  Co.  for  their  Solid  Copper  Tape  Lightning  Conductor*  in 
Continuou*  Length*,  without  Joint*,  and  of  Hign  Conductivity  Copper. 

LEADENHALL  H.  »USE.  tot,  LEADEN  HALL  STREET.  E.C. 

SECOND  EDITION^ 

GRIFFIN'S 

CHEMICAL  HANDICRAFT. 

PRICE  4*  Ti  POST  FREE. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS, 

ILLUSTRATED,   CLASSIIIED,  DESCRIPTIVE 
Demy  8to,  480  pp.,  Illuttrated  with  1,600  Woodcut*. 
Most  Complett  ami  Cheapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22,  GARRICK  STREF.T, 
  LONDON.  W.C.   

MINCER ALOG Y  AN D  GEOLOGY. 

Mr.  HENSON'S  Ute»t  Arrival*  are  — 

Very  Fine  DOUULVTERMINATKD  CRV.STALS  of  ZIRCON, 
\\  inche*  long,  1)  sniiarc ;  HERVLS,  DIOPTASF.,  IWAROWITE, 
WaLUEWITE.  NATIVE  SILVER,  HERDERITE,  V«bv  Hkilliant 
RUIILES.  CHALCOSIDERITE.  and  NATIVE  COPPER,  Com 
wall;  POLISHED  JADE  and  GRFKN  AVENTURINE.  GROUPS 
and  SINGLE  CRVSTAI.S  of  .STIIiNITE,  Japan;  "  SHERRV" 
COLOURED  TOPAZES,  Siberia. 

A  Large  S«ric»  o.  RUCKS.  aUn  MICROSCOPIC  SECTIONS  of  the 


k. J.  1.L*.IV\    cAHl  of 

KtSiraad.   Full  ThmU 


Lilts  »n  Affliiotifn         Kammen.  ChitcU,  and  Hammer  Strap*. 
PRIVATE  LESSONS  AND  EVENING  CLASSES. 
BLOWPIPE  CASES  AND  APPARATUS.       Catalogues  free. 
SAMUEL  HENSON, 

277,  STRAND,  LONDON, 

  Oppo*ite  Norfolk  Street. 

SCIENCE  AND  ART  DEPARTMENT 

50  PER  CENT.  GRANT  FOR  THE  PURCHASE  OF  STANDARD 
COLLECTIONS  AND  APPARATUS  FOR  TEACHING  GEOLOCV 
AND  MINERALOGV.  NEW  LISTS  and  FORMS  on  which  th« 
Applicalioo  ii  to  be  made  supplied  by 

THOMAS  J.  DOWNING, 
Geologist,  iSr'c., 

jt,  WHISKIN  STREET,  LONDON,  E.C.  (over  Quarter  of  a  Ceatury). 

E D W A R D   W A R D~h as^pleasure~in  an- 

nouncing  the  iuue  of  a  new  Micro-Slide  of  Zoophyte,  with  tentacle* 
out,  in  tnc  *pecial  matmer  *o  well  known  to  hi*  numerous  patron*. 

/.  it. 

Plumularia  timilit      ...  ...    (po*t-frce)   a  8 

Alio,  quite  new  :— 
Gorgonia  vcrnicu*a  (|)ol>'pe  stained)     ,,         j  a 
F'udaliru*  typicu*  (Si)c'  ire  Shrimp)       ,,  i  j 

EDWARD  WARD.  349.  f>XPfiRD  STREET,  MANCHESTER 


ELECTRIC  LIGHTING.  —  Manufacturers 

aiKl  other*  po«»ct*in ;  ijiare  po»rr,  and  de*irou*  of  lif(hting  their  Work* 
ccooomlaUly  by  Elertn<.ity,  *hould  apply  for  Price  Li*t  of  Dynamo*  and 
Accumulator*,  for  Arc  ar  I  ncan<l?»cencc  Lighting,  to  the  "JAR  MAN" 
ELECIRICAL  COMI'ANV,  Mackintosh  Lane.  Homcrton.  London, 
E.  

ELECTRIC  LIGHTING  ANDELECTRO- 

PI.ATING  — l>ie  -lARM.AN"  ELECTRICAL  COMI'ANV  are 
prvpand  to  SUPPLV  DYNAMOS  for  Ughti  ng  or  Plating  on  the 
PURCHASE-HIRE  STSTKM,  to  *uil  th-  convenience  of  many 
purchaicrs.    Electro-plating  and  Electn>gilding,  old  or  new  goods,  in 


any  quantity. 


BEST    BLACK    INK  KNOWN. 

DRAPER  S  INK  (DICHROIC). 

DIFFERING  FRO.M  ANVTIIINO  ELSE  EVER  PRODUCED. 
Writing  becomes  a  pleature  «hen  this  Ink  it  used.    It  has  been  adopted 
by  the  principal  Banks.  Public  Offices. and  Railway  Companies  ihronghout 

Ireland. 

It  writes  almoslin*tantly  Full  Black.  |  Flows  ea*ily  from  the  Pro. 
Does  DOt  corrode  Steel  Peiu.  I  Blotting-paper  may  be  applied  at  the 

Isclaanly  10  use,  and  not  liable  to  Blot  |     moment  of  writing. 

Can  be  obtained  In  London,  through  Messrs.  Barclay  ft  Sons,  Farriag' 
don  Street  :  W.  Edwards,  ftld  Change  ;  F.  Nkwrrrv  ft  Soms,  Newgate 
Street  :  J.  AtrsTiN  ft  Co..  Duke  StMct,  Liverpool :  and  to  be  had  M  all 

Stationors. 

BEWLEV  ft  DRAPER  (UmittdX  DabUn. 
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G.    CALVER    has    received  HIGHEST 

AWARD  for  "  Excellence  and  Imniwements"  in  Reflettin^  Telescopes 
exhibited  at  the  Inlemational  Kxbibilion,  London. — I^eicriplive  Cala- 
logucf.  twelve  (tamp*. 

G.  CALVER,  F.R.A.S.,  Widford.  ChelnuforJ. 


105,000  ACCIDENTS 


FOR  WHirn 


TJVO 


MILLIONS  HAVE  BEEN 
COMPENSATION 


PAID  AS 


Railway  Passengers'  Assurance  Company, 

64-,  CORNHILL. 
ACCIDENTS    OF    ALL  KINDS. 
Pald-up'and   Inve»lcd   Fund*,  ^a'ra.ooo: — Premium   Income,  ;Cs3Si00o- 

Chainnan    HARVIE  M.  KARtjUHAR.  Esq. 

Apply  to  the  Clerks  at  the  Railway  Stations,  the  Local  Agent*,  or 
lyett-EnJ  O^e — 8,  Grand  HcUl  Buildings,  Charing  Cross ; 

OK  AT  THE 

Head  Office— 64,  Cornbill,  London,  E  C. 

WILLIAM  J  V I  A. V.  Secretary. 


HOILOWAYS  PILLS 


THIS 
MEDICINE 


Ii  a  C«rUii>  Care  for  all  Diaordera  of  the  LIVES,  STOMACH 
Airs  BOWELS.  A  Great  FUSIFIZB  of  the  BLOOD;  a 
Poverful  Invigorator  of  the  Syitem,  in  cacee  of  WEAKNESS 
Un  DEBILITY,  and  ia  onequalled  in  Female  Complaints. 


INTERNATIONAL  HEALTH  EXHIBITION. 

DIVISION-EDUCATION. 

A  PRIZE  MEDAL  AWARDED  TO 
THOMAS  D.  RUSSELL, 

78,  NEWGATE  STREET,  LONDON,  E.G., 
For  Geological  Collections  for  Science  Teaching. 

C »iMl/>c-ft  P'tl  frtt. 


M 


ICROSCOPIC  OBJECTS  FOR  HIRE, 

|{iflolo,;ical.  Botanical,  Gcologicai,  by  the  bet  Motintcn.  L«l 
out  on  most  moderate  terms.  Partieulan  of  Ii.  Wells,  Ualmaia 
Road,  FurcM  Hill. 


SIX  PRIZE  MEDALS 

AWARDED  FOR  C.EOL  KlICAL  COLLECTIONS. 
Geological  Co!lection^  especially  adapted  for  Teaching      supplied  toScieiMe 
and  An  Depantnenl,  and  u«rd  by  all  l.ecturcrv  anJ  'leaehcn  in 
Great  Hritain,  Ar. 

New  and  Rare  Minerals  oonitanlly  .vrivin^  from  all  parts  fur  (election  ol 
Siiiele  Speciinenf. 
ROCK  SECTIONS  AND  RoCK  SPECIMENS: 
The  Lari;cst  Variety  in  England. 
New  Catalogues  and  Li«i<  onappliokiion  tii — 

JAMES   R,  GREGORY, 
88,  Charlotte  Street,  Kitzrov  Square,  London. 

Established  j?  Vears  in  I^ndon 

T  H  E~C  EUE  bra  ted 


H  O  N  C 


is  unrivalled  for  Gardeiwn',  Foresters',  Farmers',  Joiners',  and  Amateuri 
u«e.  It  requires  no  oil.  Sharpen  with  a  spittle  or  water.  Puts  on  a  keen, 
than)  edi;e  ',  nu  humbug  about  this.  Has  stood  ihr  tut  of  too  years.  Col 
in  Hones  for  Axes,  Hedse  Knives,  Rarnrs.  Penknives,  and  Plane  Irons,  ftc 
Honourable  Mention,  Parts  Eihibitioo,  187B  :  and  Bron/e  Medal,  London 
InterDalional  Exhibition,  1894.  Ask  your  Ironmonger  or  other  retail  bouse 
to  get  yoo  one,  and  give  my  address  ;  if  he  sron't,  drop  me  a  aMe. 

JOHN  C.  MONTGOMERIE, 

Tam  CShanlcr  Stone  Hone  Works.  Dalmorc,  Tarbitton  Statioo,  R.S.0 

Ayrshire. 

The  CHEMISTRY  of  the  SECONDARY 

BATTERIES  of  PI.ANTfc  and  FAURE.    Dy  J.  H.  Gt^DSTONK. 
,r.R  S..  and  ALFRED  TKIBii.  F.Inst. C,  Lecturer  oo  Che- 
r  at  Dulwicb  College.    Oosni  gro.    it.  (J 
MACMiLLAN  ft  Ca.  Loodoa. 


GOLD  MEDAL. 
CALCUTTA.  tlU 


"  Strictly  pure,  easily  a%'>:c[iilxir<l.' 
-\\'    W     >  ;  .   ■  «..■  -     A-i  .!>  1  I 


FRY'S 

COCOA 

EXTRACT 

Nineteen  Prise  MedaU  Awwdrt. 

^PP  S'S 

GRATEFUL  COMFORTING 

CO^COA 

LIVING  SPECIMENS  FOR  THE  M«:; 

GOLD  MEDALawarded  at  the  FISHERIES  EXHIir". 
THOMAS  BOLTON,  57.  NEWHALL  STTtlFT.  M«  * 


who  has  last  we«lt  sent  to  his  subscribers  LiaLsi«mi>s  urs  ■ 
and  description.    He  has  also  sent  out  I.arvc  of  Spu 
crystallinus,   .Siephanocerot  EichomiJ.   Rraduocow  sn*  - 
p!:ti>-pteni,  Cordylophora  lacustris,  S|»ngilU  fluruu:.*  N 
l>i.itoms  and  l>csmid>  ;  also  tlydra.  Am<raa.  VixthWa.  Cm*  ■ 
.Specimens  for  (Htixley  and  Martin's)  Riot>jgtcaJ  LaWaisn 

Weekly  Announcements  will  be  made  io  this  placeof  (Vp.^  ' 
supplying. 

Specimen  Tabe,  Ooe  Shilling,  pos;  frtt 

Twtnty-ttJC  Tuht  im  etmrtt  c/SiM  M»ntkt  /*r  SmUcriftn*'  . 

Pjrlfolto  of  Drawings,  Ten  Parts.  11  tsd  _ 


FERNS.  A  SPECIALIT! 


The  largest  and  most  ptofbMty  ILLUSTRATBO  CATU.V 
ol  FERNS  ever  publi>h«d,  containing  muca  vslubM  Bto»-" 
Synonyms,  numerous  Descriptions,  arul   caiw»s  t«« 
Fern  Culture  ";  representative  of  our  IMMKNSB 
which  is  probably  the  largest  in  the  WorUI.  HSI, . 

QREENHOUSE  cultivation,  for  OUTDOOR  rEW«M»' 
other  purposes. 

May  ht  had  on  afflicatiam.    PRICE  U 
ABRIDGED   CATAI^GUE  OF  OVER  lOOOSPKlBi) 
VAPIETIES  P05rr  FREE. 

W.   &  J.  BIRKEKHDil' 

 FERN  NURSERY,  Salr^^noostu^ 

-DISSOLV:' 


LANTERN 


READINGS. 
VIEWS. 


THE  NEW  Ql  ADRUPLICrtW. 
New  Season,  1884  and  rO't— Potnilar  Sob»eets  brlU. 
The  Channel  Islands— The  Wa»  in  the  Sowdan— TSt  » 
Devooshirc  .Venerv— Hervfbrd  and  lh«  Riser  Wv«- IS«  »-v  • 
London  P.wr  and  How  Thev  I  jvt — I  gyw  asd  iht  KWe  " 
way— The  Ufcboat— The  Signal   Bos— TKe  Maids  of  l-r-'  " 
Trotucrs — Shad^iwson  the  Ulindv  As  , 

The  Urt^esl  and  newest  StixV  of  I.antems  sad  Sidss. 
Geikcral,  on  Hire  and  Sale  in  this  caootry  at  the  Vomi  frw^ 
E.  MARSHALL.  78.  (>Mca  Victotia  Sowt. 


C.  D.  AHRENS. 

PRISM  WORKER  AND  PRACTICAL  OPT^CJ' 
36,  GREAT  RUSSELL  STREET.  LONDON- «  j 


SPECIAL  NOTICE—SMtluNtw 

Can  be 
Work  :  « 
Any  Object 
iif  *eet 
Nicol 

f«c,  M»d  for  Fraale  Cris^,  Esq..  LL.a.  RAT.  Ac,**. 

TlLAiia  mrnjXD  snm  P*tMi- 


used  over  any  A  &  B  E7«piM.  Sw—tlf  WOg^g'iZ^ 
ill  take  in  any  Object.   Also  m  the  llew  ""SR^S* 
)bject  Glass  and  attf  E|iytiL  t  cm  W  oasd  vMiII;  •■'/T^ 
ng  the  Obfects  ia  tMr  right  sImm  and  (am.  «  i  i 

Prisms  in  asiMMoa  far  the  LaSaW.  liUMfc    ifc  ' 


With  numeroiis  TllaslnlloM.  Owwa  1*^^, 

POLARISATION   OF    LIGHT.  »• 

S[>.  nTISWOODK.  LLD  .Uia  PrMtdewsflWl 
Ka«  Ediihm. 

MACMILLAN  *Ca. 


March  19,  1885] 
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WOODHOUSE  &  RAWSON, 

SUPPLIERS  OF  ALL  ELECTRICAL  APPLIANCES, 
Offices— If,  Queen  Victoria  Strket.  li.C.  Works— Cadby  Mali,,  IlAMMtRSMiTii  Road,  W. 

Lamps.  A     Fittings.  ^     Carbons.  ^    Battery  Supplies. 

Dynamos.  ^    Switches.  ^    Wire.  Telephone  Supplies. 

Accumulators.     ^     Safety  Junctions.     ^     Instruments.  ^     Electric  Bells. 

SOLE  MANaFACTURERS   OF   THE   WOODHOUSE  AND   RAWSON    INCANDESCENT  LAMP. 

INQUIRIES  INVITED. 


PRIZE  M£DAL 
AWARDED 


] 


r  HEALTH 

Lexhibition. 


{By  Appmntmtnt  to  tht  Royal  Institution  of  Grtat  Britain,] 
SUCCESSORS  TO  W.  LADD  &  CO., 
BEAK    STREET,    REGENT   STREET,    LONDON,  W. 
MANUFACTURERS    OF    SCIENTIFIC  APPARATUS   OF   ALL  CLASSES  FOR 
SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH. 

WIMSllURST    AND    VOSS    INDUCTION  MACHINES 

 or  IMPROVED  PATTERN.  

WALL  PAPERS  FRKE  FROM  ARSENIC. 

WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Stainers, 

ARB  TMK  OkIOINAL  MaKXKS  OF 

ARTISTIC  WALL  PAPERS,  Guaranteed  Free  from  Arsenie. 
Sole  Address— ixo,  HIGH  STREET,  MANCHESTER  SQUARE,  LONDON,  W. 
May  b«  obtained  of  all  Decoratort.  Special  PHm  Medal,  Saaiiary  Invtltnte. 

Awanl  of  Merit,  Internatiooal  Medical  and  Saniury  Con«rnii.  Silver  Medal,  National  Health  Society,  titf. 

COLD  MEDAL.  INTERNATIONAL  HFALTH  EXHIBITION. 


In  Casks,  12,  6  per  9  gals.  In  Bottle,  3;-3  pur  doz.  Impl.Pts." 

•  II<jitles  cliar^tj  J  •  per  dox.,  and  allowed  at  ll>e  tame  rale  if  rriumcil  ;  bin  they 
must  be  paid  for  with  the  Beer. 

Nciiher  *ui:ar,  uccharutn,  nor  any  of  the  many  new  RrewinK  Material*  ktt  uied  in 
the  inanuf.k<:iure  of  the  "  S.  N."  Stout ;  it  i*  Hrewed  entirely  from  the  (inc«t  Mall  af»d 
Hop?;  it  is  loo,  moic  hopi^d  than  Stout  U  generally;  thcrefure,  I'eiuij  very 

nutrtiioui,  it  is  an  excellent  Tonic  and  particularly  «uited  for  invulidx,  ladir-.  nur^inc,  or 
anyone  rctjuiring  a  gooti  MrcnL-thenins  hcrerage.  It  i>  a  "Sound  Nuiritioo*"  Ionic, 
aiul  very  imidi  recommended  by  Medical  men. 

W  AX.TH  ABC   rnwtO  T  S  E  RS, 

THE  "UALF  OUINE.\  •  ALE    BREWERY,  LONDON.  8.W. 


IVt//  Iff  rtady  in  April,    Mtdium  8rt>,  Priet  21  s. 

A  TEXT-BOOK  of  PHARMACOLOGY,  THERAPEUTICS,  and  MATERIA  MEDICA. 

By  T.  LAUDER  BRUNTON,  M.D.,  F.R.S., 

FcIKiw  ofihe  Royal  College  of  Physicians  ;  Assistant  Physician  and  Lecturer  on  Materia  Medica  at  St.  B.irtholomew's  Hospital, 
Lonilon  ;  Examiner  in  Materia  Mctlica  in  the  University  of  London,  in  the  Victoria  University,  and  in  the  Roy.il  College  of 
Physicians  ;  late  Examiner  in  Materia  Mcdica  in  the  University  of  Edinburgh. 

ADAPTED  TO  THE  UNITED  STATES  PHARMACOPGEIA  BY  F.  WILLIAMS,  M.D.,  BOSTON.  U.S.A. 


BY  THE  SAME  AUTHOR. 
In  the  Prtss, 

DISORDERS   OF  DIGESTION:  THEIR  CONSEQUENCES  AND  TREATMENT. 

This  work  contains,  in  addition  to  the  Lctt$omian  Lectures,  a  number  of  other  Papers  by  the  Author  on  similar  subjects. 

Demy  8vo. 

London:  MACMILLAN  &  CO.,  BctUord  Street,  Covent  Garden. 


I  ON  MAONETISABLE  WATCHES 

TCHrS 


ibe  <  moiet 
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<  cannot  be  "  M  AONETiaSD,"  conttiucted  at 
•v.  CiooKBi,  r.K.S  ,  aad  a>  eabiUted  at  Ibc 
.iri». 

.Vcr*  ol  th«  Primary  Slaodard  Timekeeper  of  Um 
'Qwicli. 

-.^•■^r-     '  I,  fimuMi,  ani)  }4,  Royal  Exclunce.  London. 
M.  II. —WMchatcaa  b«  coa vetted  10  thia  pUs. 


PATKKSON  &  COOPER. 

76,  LITTLE  BRITAIN,  LONDON,  E.C. 
Electric  Light  and  Power  and  Telephone  Engineers. 

NeM  I'.li-Ctric  Light  CalaloKiie,  post  free  it- 
PATERSON  h  COOPER  beg  to  give  notice  that  they  have  dispoted  of 
the  PhikMophical,  Educational,  and  Experimental  Part  of  their  Buuocw  to 
McMn.  J.  aodT.  MAYKIELI),  41,  Queen  Victoria  Street,  E.C. 


Digitized  by  Google 
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PRIZE  MEDALS— 


A   WEEKLY  ILLUSTRATED  JOURNAL  OF  SCIENCE 

To  Iht  solid  ground 
Of  Naturt  trusts  tht  mind  which  builds  for  ayt" — WoRDSWORTH 


No.  804,  Vol.  31] 


THURSDAY,  MARCH  26,  1885 


[Price  Sixpence 


RegUtered  ma  •  Newspaper  at  the  General  Poit  Office] 


(All  Right*  are  Rcierved 


"LETCHER'S 


PATENT  INDESTRUCTlllLK 

GAS  COOKING 
RANGES. 


■■111. 


M 

I  I 


..,4.  1-1  kl'  1  K.  \  II  'N  III 
I  >  K  I  N  ( f  can  now  be  guaranteed. 
•  \  .irrlnall  inlentnandparpotci 
1  1  L'TELY  INDESTROCT- 
I     and  will  at  the  laroe  time 

lUke,  Hoil,  r.rill,  TcMut.and 


HALF  ihc  co*l  of 


'ing  all 


&C-,  &c., 


ir  or  AH*'  «;oLi» 

i  l>  V  1  ■■  stPMI  \i  PRI/K-| 

<  «.4»i  l»  %L  of  The 

ll<-nllh   KxliilillloB    «cic  iHith 

t  I  -.1  (.,f 

1  I  AM.  &  CO.-S  EXHIBIT  of 
111  U  HER'S  STOVES  a»  "  The 
A(>ptkalion  ofGa*  to  Heating 
and  Cooking  in  Dweilingi.*' 

The  whole  of  Fletchick'*  Fur- 
naces, Forgei.,  ni<iw-p«pei>,  A«beMo« 
Fire*,  Range*,  Washer*,  Bath  and 
can  alwayi  be  *eea  in  action  in  Dbank  ft  Co.'* 


alcr  Heater^ 
lOw  Rooma. 

A II  Ordert  Cmrrimtt  pmid  t»  Htmrttt  Slatitn.    Ditcetinl  for  Cask. 
COMPLKTE  ILLUSTRATED  LISTS  FREE. 


EANE  &  CO. 


/  «6.  K1J.0  \ 
\WlLLIAM  St./ 


ASTRONOMICAL  TELESCOPE 

With  3-inch  Achronvatic  Object. G1a»  of  eacelleni  ijuality,  with  bras*  body, 
one  Terrestrial  and  two  Celettial  Eyepiece*,  in  Case  complete.  Guaranteed 
to  be  capable  of  dividing  Double-Star*  mm!  ahowing  Saittra't  Ring  and 
Jupiter's  Belt*. 

.  .  Price  £6  10s.  Od. 

Culalofpir  e/  .{ttrnum><at  Ttleta^^i  ttnt  Fret. 


tmte*  to  ai 


[EMORY  and  SUCCESS.— What  contri- 

A  good  memory. — What  cause*  failure  in  life  ?  A 
-What  can  all  obtain  from  Prof.  Lni»ctte'»  DIS- 
tOVERIES?  A  good  memory-THE  PHYSIOLOGICAL  ART  OF 
NEVER  FORGE mNCr—u«ing  none  of  the  "Links,"  "Peg*." 
••  L''  jli'i'--."  or  "  Aitodation* "  of  Mnemonic*.  Lo*t  memories  re- 
atoi  or*t  made  good,  and  the  be«i  better.  Amjf  bach  Itanud  im 

an,-  I'rvtpcctu*  I'OST  FREE   giving  opinion*  of  Mr. 

I  RoCrOR,  Dr.  ANDREW  WILSON,  and  other* 
i>ie  System.    A  Day  Class  in  Never  Forgrtiing  and 
V  urc  ^  I  M  I.  J  NVandering  commenota  ever>'  Monday  at  j  p.m.  An 
iiinC  Cla««  «vtir*  TuMday  at  S  p.ili.    Lecture*  in  Kjmiliir«  of  the 
alaotnnghl  thofXNi|(hly  by  POST.    Prof.  LOISETTE,  37. 
SUM  SrauT  <opposile  Mudie'*X  W.C 


LONDON  BRIDGE. '  john  browning,  63,  strand,  London,  w.c. 

NEGRETTI  AND  Z  AM  BRA, 

SOLE  MAKERS  OF 

JORDAN'S  (PATENT)  SUNSHINE  RECORDER. 


N  METHOD  OF 
SECTIONS. 


CUTTING 


t  tympany  hare  dcsgncd  a  new  and 
RiUno*  of  Sections  on  the  plan  fir*t 
hM  the  advantage  over  the 
band  sttc^-rthcr,  and  con- 
the  ■erK'i  I'i  Sections  from 
glas*  *Iide  in  their  proper 
OMIB  only  one-sixth  the  pnce 
nquifcd,  aiul  to 
otmptex  and 


PRICE  £3  3S. 


G  R  ETT I 

AND 

A  M  B  R  A, 

SciBNTirtc 
Ik&tri-mkkt  Makbii$ 

TO  THK  QfF.EK, 

HOI.n  >RN 
VIADUCT.  . 


BrarKhe* : — 
45,  Comhill ;  iji, 
KcKent  Street, 
lA>ndon. 


Il.'MtlrmlfJ  Dftcrt^ 
ti»H  Fastrd  I'rtt. 


uigitizea  by  Google 
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M  (»:be  NATVKAL  Hl^^<•(cV  «^  F:^HE<«  jbI 
MAXINE  ORGANISMS, 

lb  ftoyal  tri«taMtbe  PRINCfi  OP  VALES,  ILO.  P.K.S, 
T^i^iM  ttCXLEV.  r.|(.& 
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M  ^      .  V  rr  :  Sif  J>iw  Lv:*       Elu--.  M,P.iPik*aeM 
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..ONDON  HOSPITAL  AND  MEDICAL 
COLLEGE, 

M  I  L  E    K  N  I)  ,  v.. 

The  SUMMER  SKSSIOV  will  <:.>mnic-Kr  ..n  Friday,  Miiy  i.  Inlcnilins 
luilciiis  arr  a<iviv<l  ih^iua  lrrihc  new  rcfuUtim*  of  ihe  Koyal  C 'Urge 
f  l*hy.vicMii«  and  the  Koyal  CoDric  of  Sur^e  >ii^,  it  i»  exceedingly  advjn- 
i^cout  to  enlirr  for  the  Sumnur  Sc^ii.n  Stiidc  iH  now  enlcrinK  are  al»o 
'ijilile  fur  the  KniriuKe  SrhnUrxhips  in  September 

The  liu'tiuial  cojtiain'i  nearly  &»  bcd>,  and  U  the  la>|;e>l  Keucral  HtMptlal 

I  I  •rcjt  llniain 

Cerieril  Fee  for  l>n:tnre<  and  Ho5pil»l  Practice,  |^ine:v«  in  one  »uin.  or 
xj  Kuincj.  Ill  Illl^.'e  inMaliiicniv.  I'he  K^-idcnl  and  other  Ho<pilal  Appoinl- 
teois  .ire  frve  ta  full  Studrnu. 

S(>e<iai  emnct  nuy  be  nade  for  Medical  .ind  Surgical  Practice,  aUo  fur  the 
jurNC  of  Pra.  iicti  SurRcry. 
I'he  Londiin  Hospital  i'<  now  in  direct  r  'ntinunioilion  by  rail  and  train  with 

II  part*  of  Ihe  MctropuIU,  aitd  the  .MctrT>i>->Ltaa,  Metr /poliian  L)i<tricl, 
outh  K,A%irm,  and  l-la%t  I^mdnn  Kail«jy<  luivr  stations  within  a  minule't 
alk  of  the  H'opit-tl  and  C'oiicgr. 

For  Pni«|>c>lu<  and  |articul.ir<  a|iplv  to 

 MUNRf>  SCO  l  r,  Warden. 

JNIVERSITY     COLLEGE.  LONDON. 

CHEMICAL  PHYSICS  AND  INtjki;AMC  CHIMISTRY. 

riiiriy  l.citims  will  l>r  ijiven  by  <ssttM  RiiipAi,  K.St.,  F.C.S.,  on 
lotidays  WrilnfMlayi,  aitd  Friday*  a'  4,  comtnenring  April  if. 

Th*  Courtc  in«.lude»  the  Subjccis  fjr  the  Inter.  Sci  and  Prel.  Set. 
loiiours  Kiainin.iti  .n*,  but  M>m«  knowledge  of  the  paja  work  will  be 
tsumed.    Fee  £}  u- 

 ^rAI.KOl'KK  \  I.Y,  M  A.,  Secretar). 

preliminaky  scientific  and 
intermediate 

jCIENCE    EXAMINATIONS    OF  THE 
UNIVERSITY  OF  LONDON. 

t'lOLfXJY. — A  Course  <rf  I'wrniy  Lectores  and  Forty  day*  Practical 
Mirk,  dcalifii;  with  the  /nological  I"orti'>n  uf  the  University  Pass  Schedule 
nslcr  tltc  direction  of  I'ruf.  Laiikcsicr,  will  commence  un  May  $.  at  Uni- 
-*r»iry  College,  flower  Street.  Practi-.al  W«rt : — Monday,  Tuesslay,  Wed- 
nday,  Thursday,  from  1  10  j.  lxK:ii>r<%  :  I'uesdays  and  Thurtdayt  fri>m 
3  to  I      Fee,  Seven  Guineas  fur  b«th. 

N.B. — A  C'-iur><  of  l.e<.tureTi  and  Twenty  l)uy»'  Practical  Work  in  the 
toiauical  p<>rtiou  of  the  Unlss  niiy  !',<■.•  '^  .Iiedule  is  conductcil  diirin^;  May, 
UDc,  and  July,  by  Prof.  Olivr-r  .'\pply  at  the  CoMrgc  for  further  mtof 
Lition. 


LIVING  SPECIMENS  FOR  THE  MICROSCOPE. 

GOLD  MKDALawardcdattheFISHFRILS  KXHIBITION  to 
THO.MAS  BOLTON.  57.  NEWHALL  STREET.  BIRMINGHAM- 

who  has  last  woek  tcnl  to  hii  subscriber*  lUlanus  liaLanoides^  in  the 
Nauplius  or  other  early  larv,\I  st.»,;es,  with  drawing  .md  descripuon.  He 
has  also  •lenl  o«it  Lophopus  crystal linus.  Cordyltphora  Ucu^tris,  Spongilla 
lluviatilin,  (Minium  pectoralc,  Yolvux  glabacor,  Diatoini  and  l^eimids  ;  also 
Hydra,  Amiclja,  Voriicella.  Crayfish,  and  other  Specimens  for  (Huxley  and 
Martin's)  Kiiiloiciral  l^tboratiiry  work. 

Weekly  .Announcements  will  be  made  in  this  place  of  OntanUms  T.  B.  is 
supplying. 

Specimen  Tube,  One  Shilling,  post  free. 

Turtnty-tix  Tuhtt  in  count  c/Si.x  Montki  for  SuhtcriftiBn  cf  £l  If., 
er  Tn-th't  Tut*t  /«r  tot.  6rf. 

Pjrtfolio  of  DrawinEs,  Ten  Parts,  11.  each. 


WANTED.— NATURE.-  "CHEMICAL 

NKWS,"  and  the  "  KI.KC'I  Rl«  IAN."  wr.-k  after  publication,  Half- 
Price  — R.  I..  1.,  sj,  Peni  Strtrt.  Mr.  hroii,;htoo.  Man«  hi-ster. 

MINERALOGY  AND  GEOLOGY. 

Mr.  HENSON'S  Latest  .Xrrivals  are  — 

Very  Fin«  DoUBI.V-TER.MINAl  ED  CRYSTALS  of  ZIRCON. 
I  in.  he«  lori,:.  i|  soiiarr;  UKRYl-S,  OIOPTASE,  UWAROWl  I  E. 
fALLlLWlll..  NATIVE  SILVER,  HERhERlIE,  Vmv  Bkilliamt 
<UI  ILES.  CHALCOSIDERITE.  a.id  NAIIVE  COPPER.  C.m- 
vall  ;  POI,l.«.HEl>  JAI>R  and  CRFFN  AVENTURINE.  GROUPS 
and  SINGLE  CRYSTALS  of  SUIINITE.  Japan;  ".SHFRRY" 
.OLOURKr»  TOPAZES,  Siberia. 

A  Large  Series  oi  RuCKS.  aUo  MICROSCOPIC  SECTIONS  of  the 
auic. 

Liitt  #M  A/-flli»iiim         I!amraen,  Chisels.  ar>d  Hammer  Slnins. 

>RIVATE  LESSONS  AND  EVENING  CLASSES. 
BLOWPIPE  CASES  AND  APPARATUS.       Caulogues  frea. 

SAMUEL  HENSON, 

277,  STRAND,  I.ONI>ON, 

  opposite  Norfolk  Street. 

SCIENCE  AND  ART  DEPARTMENT 

10  PER  CENT  GRAN  I  FUR  IHE  PURCHASE  OF  SIANMARD 
-•OLLEClK>NS  AND  APPAKAlt  S  FOR  lEACHING  GEOLOGY 
AND  MINERALOGY.     NEW  LIsIS  and  FORMS  on  which  ib« 

Application  is  to  be  made  supplied  by 

THOMAS  J.  DOWNING, 

Gfoloi;ist,  (St., 

^8.  WHISKIN  STREtT.  LONDt)N.  E  C.  (otrtr  Quarter  of  a  Crntury). 

SUNSHINE     RECORDERS.— For  LTNI- 

VERSAI.  .^nd  fnr  FIXLU  LA  I  1  1  L  1  )|  --hited  with  Pn.f  .Stokes 
Zodiacal  Frame,  as  adopted  hy  (lOVEk  .N  ME  NT.  the  METKt'RO. 
LOGICAL  COUNCH-,  and  oiany  pris-ate  Observalorle*.  Price  Seven 
ti  Twels^  Guineas  ;  41"  Ord..  \,it  —.Apply  t..  R.  j.  I.ECKY.  rare  of 
KlUKLAM  ,  Com  ft  t.11.,  Northumberlaiid  Sir«et,  Strand.  Full  Trade 
Discount, 

HOW   4  CCS 

^logical  Transparencies  for  the  Lantern. 

Descnptivj.  Caislngrr  00  Applicati  n 
^ER*8  SPECIFIC  GRAVnV  BALANCE  FOR  HO>  K8 
AND  MINERALS. 
>  w'KtT  MICRo.SCOPE  LAMP.  Bi.  ft./ 

\  — Sectrans  of  PItchaloncs,  obstdiam.  '  >imaii«s, 
'    ''rites,  Bautlts,  1'acbyhte«,  'rachytes, 
Lava*.  Ashet,  Gneist,  Schi*t«,  Limc- 

^^•a^h. 

f3,  FAKaiiiODON  SriBrr,  Lomdon. 


Birds  ill  Ca.j;»  .ind  Bird  .SV.iii« 

MR.  J.  C.  STEVENS  will  SELL  BY  AUC 

TION,  at  hii  fVeat  R<x.iii..  King  Street.  Covent  Garden,  on  MON- 
DAY and  TUESD.W.  M..r.li  -,oaMd  31, at  h«If-na»t  IJ  o'clock preciwly 
cachday,  tlw  COLLEC1  ION  of  BIRDS  in  CASES  and  BIRD  SKINS 
formed  by  F.  RaiiK.  Evi.,  of  Durliam.  Tltc  birdi,  with  very  few  ex- 
ccptionii,  were  all  obt.-iine(l  in  ihr  f1e«h,  and  are  beautifully  'tufTed  and 
mounted  in  plain  while  ra.«es,  nothinii  lieiitf;  put  in  to  hide  the  defo:t« 
or  to  attr.i<:t  the  ev'e  from  the  liir.l.  Hie  collection  alw  contains  a  few 
rare  and  well-«tuHed  animal«,  which  will  be  included  in  the  Hale. 
On  view  from  Tea  till  Four  (be  Saturday  prior  and  Mornings  of  SaJ«,  and 
Calalogucii  had. 


INTERNATIONAL  HEALTH  EXHIBITION. 

DIVISION -El)UC.\T10N. 

A  PRIZE  MEDAL  AWARDED  TO 

THOMAS  D.  RUSSELL, 

78,  NKWGATE  .STREET,  LONDON,  E.G., 
For  Geological  Collections  for  Science  Teachini;. 

Catalof^tt  Pill  frtt. 


LANTERN 


READINGS.— DISSOLVING 
VIEWS. 

THE  NEW  QUADRUPLICON. 
New  ScaMin,  i934  and  iSl5. — Popular  Subjects  for  thi«  Season. 
The  (liaiinci  Islands— The  War  in  the  Soud.u>— The  River  Thames— 
Devu««hire  Scenery— Hereford  and  the  River  Wye  -  The  EnglUb  Ijike* — 
Ixindon  P.'orand  Ht>»  Tli- y  Live— Egypt  and  the  Nile  Expedition — Nor- 
way—The Lifeboat— The  Signal  Box— The  Maids  of  L«e— Poor  Pa's 
Troupers — Shad  iwton  the  Bliiid»,  &c. 

The  larKcsi  and  newest  .Stork  of  Lanterns  and  Slide*,  Scientific  and 
G«aeral,  uii  Hire  and  .Sale  in  tlii*  cwuntry  at  the  Lowest  Prices. 

E.  .MARSHALL,  78,  Qtieen  Victoria  Streri,  London,  E.C. 

c.  dTahrens^ 

PRISM  WORKER  AND  PRACTICAL  OPTICIAN, 

36,  GREAT  RbS.SELL  .STREET,  LONDON,  W.C 

SPECIAL  NOTICE— Sft  th*  New  Polarising  Prism. 

Can  be  used  over  any  A  J%  R  Eyepiece.  Strongly  recommended  for  I.Jlntrm 
Work;  will  take  in  any  Object.  Al<o  seethe  New  Erecting  .Microscope. 
Any  Objecl-Gla«s  and  any  Eyepiece  ran  he  uud  with  it.  It  it  Ihe  only  way 
of  seeing  the  Object*  in  their  right  shape  and  form.  Maker  of  the  Lareest 
Nicol  Prisms  in  existence  fir  the  Late  W.  Spoltiswoode,  Es<|.,  P.R.S.,  sc., 
Ac,  and  for  Frank  Crisp,  Eiq.,  LUU..  B  A.,  ftc,  &c. 

THAD«8t>ITtlBOWtTM  PlflSM^. 

ICROSCOPIC  OBJECTS  FOR  HIRE, 

Hi»t.>lo«ii.aI,  r..)tanical,  Geologirjil,  by  the  best  Mounlcr«.  I.et 
out  on  most  moderate  terms.  Particulars  of  B.  Witi.t.»,  Dalmain 
Ro.id,  Forest  Hill. 


SIX  PRIZE  MEDALS 

AWARDED  FOR  r.EOL  iGlCAL  OlLLEC'riON.S. 

Geological  Collections  es;>ccially  adapted  for  Teaching  as  suppli.-d  to  Science 
and  Art  Department,  and  used  by  all  Lecturers  and  Teachers  in 
Great  Britain, 

New  and  Rare  Mineral*  con-ttantly  arrivinh:  from  all  parts  for  selection  ol 
Single  Specimen*. 
ROCK  SECTIONS  AND  R')CK  SPECIMENS: 
The  l.argest  Variety  in  Englattd. 
New  Catalogues  and  Lists  on  application  to — 

JAMES   R.  GREGORY, 
88,  Charlotte  Street,  Fitzrov  Square,  London. 

Ivstabli*hed  17  Years  in  I>ondon. 
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MUTUAL    LIFE  ASSURANCE. 

SCOTTISH   PROVIDENT  INSTITUTES 

Edinburgh— 6,  ST.  ANDREW  SQUARE.    London  Office— 17,  KING  WILLIAM  STREET.  LC 
The  ATTENTION  of  ASSURERS  is  directed  to  the  Special  AnvASTACts  obtainaWe  in  this  Society,  in  respect  d 

ECONOMY — EQUm'— SAFETY. 

ECONOMY. — The  Premiums  are,  in  many  cases,  20  to  25  per  cent,  under  the  usual  rate>,  »o  that  a  Potifj  iir/ts 
;f  1250  may  generally  be  had  for  the  yearly  payment  which  would  elsewhere  a-sure  /'looo  only. 

EQUITY. — The  whole  .Surplus  is  divisible  among  the  Policy-holders  themselves,  on  an  equitable  piriacif4e—»e Ar  r- 
given  to  those  by  whose  early  death  there  is  a  loss  to  the  other  Members.  From  this  source  lar^e  addittoos  hare  b>eoE«  . 
may  be  expected  in  the  future. 

SAFETY. — The  Business  (which  for  ten  years  h-is  exceeded  a  Million  yearly)  is  of  the  mo%\.  select  chirade,  b.  • 
ducted  at  the  smallest  cost. 

The  expenses,  which  are  less  than  in  any  Office  trans.icting  so  large  a  business,  were  last  year  under  9  per  cttt 
Premiums,  and  little  over  6  per  cent,  of  the  year's  Income. 

THE  FUNDS  accumulated  from  Prc:niums  exceed  £5,000,000.  the  increase  last  year  beiug  £333,3>3- 
Only  two  Offices  in  the  Kingtlom  (both  older)  have  as  large  a  Fund. 
Claims  under  Policies  now  payable  a  Month  after  Proof. 
Rtparts,  with  Tahlts  of  Piemiums,  ifc,  m  Application. 
J.  MUIR  LEITCil,  London  Secretary.  JAMES  WATS^S.  Vo-.- 


TEXT.BOOKS  OF  SCIENCE. 

PRACTICAL  PHYSICS. 

By  R.  T.  GLAZEBROOK,  M.A..  and  W.  N.  SHAW,  M.A., 
Dcmoostnton  al  ilie  C'aven4i\h  (.aboralor)',  Cambridge,  with 
6j  Wcxnlcut*. 
Fcap.  8vo.   Price  tt. 
"Here  is  ■  wnrk  thai  ha»  really  Ixen  much  v-anted  by  (tiiHentv  and 
leachcn  eOKaf cd  in  j-hytical  laboraiorief.  ...  Sn  far  as  we  know  there  i« 
O'J  similar  wuric  in  exiMrnre.  .  .  .  Teachi-rt  will  tmd  ihc  v  ilun>e  of  rpccial 
value  t<i  ihem  ;  while  xtudenis,  panicuUrly  ih  )h:  »hi  have  not  a  dem^  n- 
iirat<  r  i<>  appral  to,  will  find  many  uf  iheir  dilTiculiies  removed  by  a  careful 
peruval  of  it»  pages." — Engliik  Mr<luinu. 

l.ondon:  LONGM.XN.^,  CREFN  &  CO. 


THE  ZOOLOGIST: 

A  MONTHt.Y  MAGAZINE  OF  NATURAL  HISTORY. 
Third  Scries.    Ed.ied  by  J.  E.  Haktino,  F.I.-S.,  F.Z.S..  Member  of  the 
British  Ornithologiits'  iroion  ;  cootaini — 
OriKUutl  Articles  by  welt-known  n.iturali<ti  io  every  branch  of  loolofy: 
haStts  uf  animalt :  arrival  and  dep.irture  of  migralory  bird* :  occurrence  of 
rare  birj«  ;  dittribiition  and  migr^'ion  of  British  frcih-waler  fi»h ;  new  or 
r^rr  manne  fi>h  ;  local  aquaria  ;  HritLnh  reptiles  ;  British  land  aiid  fresh. 
water  mollusca,  with  remarlu  on  the  haunts  and  haSiis  uf  Ihc  >pecics  :  and 
other  matiem  of  general  interest  to  those  who  delight  in  natural  history 
Reports  uf  the  Unnean.  Ziolngical,  and  Entomological  Societies.  Reviews 
of  natural  history  books     <  kcosional  translations  from  toreign  soolngical 
journals  nf  important  and  interesting  articles  in  various  branches  of  loology. 
There  are  occasional  w-iodcuts. 

Ji>HN  VAN  VOORST,  i.  Paternoster  Row. 

NORTH    BRITISH  AGRICULTURIST. 

the  only  Agricultural  Journal  in  Scotland,  circulates  extensively  among 
Landuwnen,  Fanners,  Resident  AKents,  and  others  interested  in  the 
management  of  land  throughout  the  United  Kingdom. 
The  Af.RICUI.  I  URI.STis  imbli^lied  ever>-  Wednesday  afternoon  in  time 
for  the  Evening  Mails,  and  contains  Reports  of  all  the  principal  British  and 
Irish  .Markets  of  the  week.  _  ,__ 

The  special  aiieniionof  !.and  Agentsisdirected  to  the  AGRICI'LTURIST 
as  one  of  the  best  esisiing  papers  for  Advertising  Farms  to  be  Let  and  Estates 
for  Sale. 

Advertiser  addressing  themselves  to  Farmers  will  find  the  ACRICUL- 
TITRI.S  I'  a  firsi-tUss  medium  for  reaching  that  Class. 

Price  jrf.    By  post  ji*/.    Annual  Subsiription,  payable  in  advance,  14J. 

Offi<-es-3T7,  High  Street,  Edinburgh ;  and  \\%,  «ioeen  Victoria  Street 
London,  F..C.  ,.  , 

Money  Orders  payable  toCuAltLIK  AsTirBsoN,  Jun^,  Edintmrgh.  

LA  SEMAINE  FRAN^AISE :  a  Weekly 

Newspaper  and  Review  in  the  French  Language.  Politics.  Literature, 
Science,  Art.  Varieties,  Notes.  Price  %d.,  through  Buokscllers,  and  al 
(be  Railway  B.>olcslalls.    Office.  441.  Strand.  W.C. 

LA  SEMAINE  FRANCAISE  :  Journal  Frantjais  pour 

rAngletcrre  :  Politique,  Litt/rature,  Sciences,  Arts.  VariAds.  Noi.velles, 
•I  No«es  Un  exemplaire  par  la  poste.  i\<l  .tn  timbres  poste  A^..tine- 
raent  franco  par  la  poste— un  an.  10/.  \od.  ;  six  mois.  jrf.  j'ria  »•* 
ches  t  lus  Ics  hbrairet  ef  aux  gares  de«  chemins  de  fer.  On  s  ahonne 
atis  bureaux,  441  Strand,  l.ondres.  W.C- 

LA  SKMAINE  FRANC^AISE.— " '  La  Scmaine  Fr.in- 

caisc  •  has  been  hr  .ight  out  in  I.on<lon  for  the  l>enefit  of  those  English 
readers  who  „av  «ish  t  ■  study  contemporary  French  fr^m  all  points  rf 
view,  instead  .i(  confining  their  reading  to  one  particular  Gallic  prto:. 
It  cenainly  mefu»  success.'  —CrmfAic. 

I  K»ms  or  bv»»c»irTtoH!— 
fhrve  M  .nths  ~-       ~      »  9 

Sis  .~  ~      S  » 

twelve    .,  ~       ~.       ~       •-       ™    to  10 

P.O  O.  payable  to  A.  C«i*TtM 
Publiahing:  Office.  441,  Strand.  W.C. 


Nearly  Re.idy,  in  Crown  8vo,  cloth.    Pntr  :  - 

PROPERTIES    OF  MATTB 

By  P.  G.  TAIT,  M.A..  Sec.RSX 

Formerly  Fellow  of  St.  Peter's  College,  C.iin>r.!;t ' 
of  Natural  Philosophy  in  the  University  of  t.i:; T 


Contents:— IntroductoT).— Some  H}Twtl>«»es  *•     i«t  •  - 
ture  of  Matter. — Examples  of  Terms  in  C'oairaon  I'le  »<  *t¥* 
—Time  and  Space —Impenetrahiliiy,  Poeosity,  I>.si<»sliti 
bihiy.  Centrifugal  Force  —OraviiaiKin.—  Preliminart  to  Iv*" 
Elasticity  —Cfmpress.bility  of  f.ases  and  Vap  uf»  — <..«^t~- ' 
—Compressibility  and  Rigidity  of  Solids  --C.-he«»<ia  *^ 
Diffusion,  0»mo»»,  1  ranspiratkm,  Viscosity,  JLi  —  AgIT«t»!>* 

Edinburgh:  AUAM  &  CHARLES  BLU>. 

In  5  Volumes,  Post  Bvo,  Cloth.    With  Itain  Platr.  of  sC  iWSt» 

Co|i.ure«J.  £5  ^J. 

BRITISH  CONCHOLOGY  :  An  Ac:^ 

of  the  Mollnsc.1  which  now  iiihabil  the  British  Islrs  orf  *•  " 
Seas  :  with  Particulars  of  their  llaUlt  and  I)isinb»»«.  r 
JEFFREYS.  LL.I>.,  F.R  S. 

JOHN  VAN  VOORST.  1.  Paternoster  R« 

Prtjfusely  Illustrated.    Price  SIXPENCE,  by  pou  EJOH."' 

THE 

ENGLISH  ILLUSTRATED  MAGAx.^- 

For  APRIL,  iSSj,  contains— 

I   The  nABV~S  LULLABY.    Engraved  bj'  Thcodof  K»e»e;j^  " 

lure  by  1-  Alma  Tadcma.  F.s«j  ,  R  A 
I.  A  SHIP  of  '49  (to  be  conttnue«5).  By 

by  Hugh  'I  homson. 
J,  HU.HW  AVSand  BYEWAYS.    By  J 
bs-  C  K  Wilson. 


Bret  Har» 
E.  Pantoe.  «"i*  ' 


bs- t.-  Wilson.  _ 
1 NTKRV I K  W  K I '  by  an  E  M  PEROR     By  -^«hftaU  f«*' 
The  SIRENS  THREE  'totbe  continued^    By  *  l»* 


trations  by  W.  LratK-  _  .  , 

A  FAMILY  AFF.MR  (to  be  eootinoedV  ;Fy  Hagk 

of  "  Called  Back /') 
An  F-ASl  Kk  HOLIPAV,    By  The  Penman. 
I.MnATI«>NS   of  ROCMaNIAN  LAVS. 
Kingston. 

MACMILL.\N  k  CO..  LO!»n)0X. 


Bv  WU- 


MINERALS  AND  STON« 

IMPLEMENTS. 

MR   BRYCF  WRir.HT  begs  weall  llwi 

Public  to  Ins  lar^e  .Senrs  of 

MINERMS  AND  .STONE  IMPl 

from  whifii  singl- 

Elcmentary  C  1 
SB~J 


GEMS  AN!)  ; 


IS  AT  U RE 


477 


THURSDAY,  MARCH   26,  1885 


PRACTICAL  PHYSICS 
-aclical  Physics.    By  R.  T.  Glaaebrook,  M.A,,  F.R.S., 
and  W.  N.  Shaw,  M.A.,  Demonstrators  ai  the  Caven- 
di'^h  Laboratory,  Cambridge.    (London:  Longmans, 
tureen,  and  Co.,  1885.) 

ftuthon  have  done  a  real  service  to  all  whose 
business  it   is  to  conduct  classes  in  a  physical 
>oratoty  by  sapj>lyiQg  them  with  a  most  excellent 
ide.    Not  only  teadien,  but  students,  wiU  find  diis 
lok  invahiable. 

The  authors  have  for  some  time  prepared  manuscript 
itcs  for  use  in  the  laboratory,  sufficient  to  enable  a 
ident  to  make  the  measurements  described  without  that 
'qiient  necessity  for  supervision  \^liich  i=;  found  when 
rbaJ  instruction  only  has  been  given.  i>mce  such  well 
M«d  notes  fera  the  main  portion  of  drfs  woifc,  it  Is  cer- 
in  that  the  experiment!?  which  arc  described  have  been  so 
iquently  carried  out  that  the  details  given  are  sure  to  cor- 
spond  to  the  best  arrangement  in  eadi  case,  and  further, 

it  all  possibility  of  an  oversight  has  been  rcmo\  cd. 
In  many  cases  instruments  used  for  the  same  purpose 
e  so  diflfferent  in  d  tail  that  the  authors  were  met  by  the 
fficulty  of  choosing  whether  to  describe  several  fonns 
to  be  content  with  explaining  the  particular  instrument 
cd  for  each  purpose  at  the  Cavendish  Laboratory, 
ley  have,  in  adopting  the  latter  course,  found  one 
•ans  of  limitinf,^  nn  enortnoiis  subject.  In  another  direr- 
m  tbcy  have  found  a  natural  boundary — that  between  a 
ok  of  theoretical  and  one  of  practical  physics.  The 
eory  of  the  methods  and  instruments  is  not  given  at 
ngth,  except  m  those  cases  where  the  text-books  are  not 
fficiently  explicit  Again,  the  whole  range  of  practical 
lysics  is  so  extensive  that  choice  had  to  be  exercised  as 
what  experiments  should  be  included  and  what  un- 
'oidably  passed  by.   The  experiments  selected  in  each 

bject  are  typical,  a)ul  arc  such  as  "  lo  enable  the  student 
make  use  of  his  practical  work  to  obtain  a  clearer  and 
ore  real  insight  into  the  pi  inciples  of  the  subjects  ;  they 
chide  those  which  have  formed  for  the  past  three  years 
c  course  of  practical  physics  for  the  students  preparing 
r  the  first  part  of  the  Natural  Sciences  Tripos."  It 
Duld  be  impossible  to  make  a  selection  more  exactly 
lited  to  meet  the  w-ints  of  an  educational  laboratory. 
In  the  preface  will  be  found  the  system  employed  at 
le  Cavendish  Laboratory  for  making  a  set  ol  apparatus 
)  as  far  as  possible  with  a  large  class.  The  subject  is 
vided  into  sections,  each  requiring  its  own  instruments  ; 
nnetimeB  «ne^  sometimes  several,  experiments  belong  to 
ic  section.  Wlien  any  'section  is  assigned  to  a  student, 
>ne  of  the  instruments  belonging  to  it  arc  availahle 
sewhere.  The  same  ^stem  of  division  is  employed  lu 
e  text,  no  tess  dian  eighty-two  numherad  sections  being 
e  result. 

The  value  of  the  book  is  much  enhanced  by  the  ad- 
ition,  at  the  end  of  each  seetieo»  of  the  results  of  an 
ttial  cvperiment.  These  short  statements  are  valttablc 
many  ways.  In  the  first  place,  they  show  how  to  enter 
isults  systematically,  so  that  die  mettiing  of  the  entry  is 
i»vious  Secondly,  they  show  the  pvobable  degree  of 
Vou  XXXL— No.  804 


accuracy  nitalnable,  especially  when  more  dian  one 

method  of  making  the  same  determination  is  given. 
Thirdly,  and  this  is  perhaps  the  most  important  to  the 
teacher,  the  series  of  numbera  to  be  feimd  enables  any 
one  to  discover  the  pr(iportions  and  sizes  of  the  se\etal 
parts  of  each  piece  of  apparatus  employed.  An  example 
taken  from  p.  430  will  make  Ais  dear  :— 

Erperitnent. — Determine  the  difference  of  potential 
between  the  two  ends  of  the  given  \\\re  through  which  a 
current  is  flowing.    Enter  results  thus  : — 

Brras. 

Ma^s  of  water       ...       .,  24  2 

Water  eqainknt  of  the  ealoiimeter     ...  4-2 

'  irfcopper  deposited  in  vbksmeler)...  'aas 

Total  rise  of  temperature  for  each  two  minutes 
4»-4  4°  4         4* -2         4°  o  3°-8 

T    24'*8 

.j-jG  X  10*  =  4*36  volfi." 
In  this  case  there  is  no  means  of  ^imattng  the  probable 
accuracy  of  the  result,  but  the  data  are  saflident  to  enable 
any  one  who  wishes  to  do  80  to  reproduce  cMcdy  the 
instrument  employed. 

The  chapter  on  physical  arithmetic,  in  wbicti  eirors^ 
corrections,  accuracy,  and  the  manipulation  <lf  small 
quantities  are  treated,  is  of  special  value. 

The  chapter  on  the  balance  is  very  complete.  Though 
perhaps  the  balance  is  the  most  important  of  all  phik>- 
sophical  instntmenfs.  it  is  a  question  whether  so  much 
space  as  twenty  pages  should  be  devoted  to  it,  where  so 
much  that  is  important  is  necessarily  excluded  for  want 
of  space.  Students  do  certainly  use  the  balance  most 
bimdiy,  and  if  its  theory  is  not  explained  in  a  satisfactory 
manner  in  the  text-bodes,  this  surely  is  Htut  place  to  6nd 
it.  Other  subjects  of  which  the  usual  accounts  in  the 
authors'  opinions  needed  supplementing  are  measure- 
ment of  fluid  pressure,  thermometry,  calorimetry,  and 
hygrometry. 

The  chapters  on  dcctricity  and  magnetism  are  treated 
in  a  different  manner  from  die  rest  of  the  book,  for  what 

reason  is  not  apparent.  The  precise  and  quantitative 
rdations  between  mechanical,  magnetic,  and  electrical 
units  are  to  be  found  in  almost  every  modern  text  book, 
and  so  there  would  be  no  occasion  to  repeat  definitions, 
>.1:c.,  if  the  treatment  of  these  last  chapters  was  the  same 
as  thai  cinpluycd  in  the  earlier  uue>>.  It  is  here  perhaps 
more  than  anywhere  that  the  authors  had  to  exercise 
their  chriice  of  the  most  suitable,  out  of  an  almost  endless 
variety  of  experiments,  any  one  of  which  might  well  find  a 
place  No  one  can  find  foult  with  the  selection,  yet  it 
seems  a  pity  that  not  a  \vordissaid  about  electrometers  or 
indeed  about  statical  electricity  at  alL  Many  will  be  dis- 
appointed in  finding  no  account  of  the  absolute  determina- 
tion of  electromotive  force  by  any  of  the  methods  of 
induction.  The  only  method  given  depends  on  the 
measurement  of  the  hsat  generated  by  a  current,  which 
of  course  involves  a  kno\\kdge  of  the  value  of  y,  the 
mechanical  equivalent  of  heat.  This  is  the  more  to  be 
regretted,  as  instructions  for  deteruuning  experimentally 
the  value  of  /  are  not  to  be  found  in  the  chapter  on  heat. 
It  is  to  be  hoped  that  in  another  edition  a  few  pages 
will  be  devoted  to  one  or  both  of  these  essential  measure- 
ments. 

For  a  first  edition  the  book  is  remarkably  ftee  ftom 
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iiiispnnt&,  the  only  one  discovered  being  the  oiub&ion  uf 
a.  "w**  in  the  denominator  of  the  expression  for  the 
abfiohite  capacity  of  a  condenser  (p.  480).       C.  V.  B. 


M/ILA  J  '.A  y  A  y  T/iJ  L  ITIKS 

endm  GtHtUu.   Heraus^egeben  von  Dr.  A.  I).  Meyer. 

present  sumptuous  volume  forms  the  fourth  of 
1-  the  series  bcin^'  issued  under  the  enlTghtl^ned 
management  of  the  Curator  of  the  Dr^-^c^cn  Zo<>ln;;ical 
and  Anthropolopcal  Mi:<cuni.  These  ri.-:)y  publ-.cations., 
which  tould  scarcely  Ijc  undertaken  witlv.u  the  active 
co-opeiation  of  the  gentrai  administi  ation  of  the  royal 
ani-'.io  and  scicntitir  ci'I'cc'.ifnii  11^  t!.c  Si!\'>a  Capital. 
Will,  \\  !icn  completed,  pro\  e  a  great  Uoor..  especially  to 
students  of  eastern  antiquities,  and  of  the  progress  of 
human  culture  anion,K-t  the  people*;  of  St  nihern  A>ia, 

Thia  ffurlh  part,  so  far  complete  in  itself,  nill  be  found 
of  great  value  in  etaddating  the  riv;li«in$r  infliienccs  both 
of  l!ralii;-.:ir,i-ni  and  liMd-Hi;-:,!  nn  tlic  races  of  Funher 
In.lia  ai.d  ilu  Malay  Archipcla,;©.  it  compnses  nineteen 
pho;o.:r;ii.hir  jilatcs  in  folio,  fowr  of  which  are  exquisitely 
colt.utcil.  '..  itii  cxpt.iiiaton  tc\t  and  a  map  devoted  almost 
eskclu&ivcly  to  this  important  subin  t.  riu:s  wc  ha\  c  licrc 
embodied  at  once  a  descriptive  ;  d  lil  str.ved  re^.^rd  of 
the  a;clj.i-(il.v^;(-al  treastires  in  -Jie  l)'t--icii  Collection, 
w!  f;  -rnc  ti )  mat k  t he  p: r-rc . 'f  ibt  ;r.  :hc  r.istem 
Ari-r.:]'! ;  i-!>  and  iici^iiljo-r;r..;  rej;u>:ii  iix'-.w  the  earlier 
hist  nc  jK^rifui.  jli.li  is  fr>>m  the  first  contact  of  thmie 

Iai"i(i-  \^  ill)  tfic  Indian  rcl'.'.ini-         .■i^rl^■|c  rM>i]d, 

Ihc  arrai.jicnicjii  li  ii.MroLi^hiy  s\  itcniauc  aiid  most 
coR^'enicnt  for  purpose^  «f  reference  and  c»vmparat»ve 
stiiti)  .  in  ':'.o;-e.  n.etal.  w  .sm.;.  [.,.  t.  (■'.'.  p.  rind  all  cd 

maietiais  being  grouped  sepaiaiciy.  and  dc.i't  v  .th  in  the 
Older  indicated.  The  four  stone  figures  from  lava,  repro- 
dLCfd  'vn  '.hi:  tir>t  tun  pl.itc-,  *h  >\v  .i*  <ir,.:e  ;fic  ad'vantage 
of  this  arraiij,'eineni.  licre  we  have  on  }  la-t- 1,  s  genuine 
Brahmantcal  Trimnrti  placed  «ide  bv  side  ^utb  a  full- 
brc.!-tc(i  icniale  n.trurc  (>f  un.i.>.:b;td  1  .i.ddh'.stic  tj-pe;  on 
Plate  11.  an  UO^nl^lakat.lt:  (Irahnia-  S;\m.  a.-.dn  r.>n 
trasted  with  the  rcpre-ci  tar  i^n  in  h  ^l:  rthcf  of  two  men, 
whu.  )T  .ni  VAfiw  dt  \irjt  ate-  ;dc  and  Other  indications. ate 

Cv:,V:  :l;    y.{  i  ::.--!.     'I  ^'.:.:-   .-..'Ir,  ihc-<- 

'.wo  -  prtMiil  a  .-UiK  ac  iit'i>tr;i'..i.n  of  l>ith 

streitnt-^     iifrndu  culture,  by  whirh  the  f-Und  t*f  J.iva  was 

■  ^ ■  ^ '  •  !•.'>< idt-d.  On  this  ]«>::.:  tht  Cv.r., ■  ■  "s  rcm.jrks 
111  iIk'  av ..\.<ir.panyin.;  tcvt  arc  \\  :_\\  \  •    e  :  — 

"The  Hindu  nr.":  ;l;      -  f. ,r  ' ,       ,.i     .■  ;!ior  . 
\T^'-".  ■■    ' ,  1  itr         i!.     In. .'nr  rej.«  nt'-d  ■• 

<'c.        in  It-  >i>aistic  •  •  iii-  •.,:a'>m.  pure  Only  j' 

I>  •         J/  a::d    I  x  aiui.  Mcndut  " \  eih.'  Ja\*.  ii.  ir*  .  s 
fi'i^nd  m;\rtj  with  bivatMn.  Six  iistic  divinu"  -  - 

rr-'jm: 'r^  ima-^'cs  of  I>!.rl.*ha  L.  rm.Mv^.  •  i .  :  '  ;.  u.' 
:~  .  .  \  r:,j  .; rrv  .t^r--  cn>  ,:  ■  : n^       .i ■  -  t ■>  id'  •'  - 

■  ^        I   i^'s.  I7.^.'"''  cix:  as5uiivr4>:  ni.ir -tr.  f<"ins. 

h  i.t'-'  , ).  nr.).  icnse  Hrafamanicat  deit;' >  •  Xc}.-.;  a. 
y^,  ar.d  NUx  I  hle,  '  Dciscrifitivc  Catai-.^je  in  MS.  of  the 
K«.\aJ  E:i:ri    pUaJ  Miu«um,'  Na  xibi  ' 

The  grea'CM  manm       .   tf  Huddhjsm  Sfipear  to  b- 

concemratrd  jna;nlv  ir-,  •..i 


already  been  formed  in  the  island  lcl^^  bdvt  • 
arrival  of  the  Buddhist  miswomariei,  wha  % .  ■ 
Dr.  Meyer,  made  their  appearance  proh^Liv  tt 
tifth  ccuiury  of  tLe  new  eriL    The  >tupe&(#ix- 
temple  of  Borobeddr,  rivalling  that  of  .tafVr 
Camlxija.  is  assi^ed  to  the  eighth  or  \v\.  Tr  - 
no  attempt  has  been  made  Ko  detemutte  t^  . 
earliest  Brahmanical  remains  in  Jara  or  the 
of  the  ArchijMrlai^o.  They  cannot,  howtKr,  :v 
recent  than  the  rirst  centnry  of  the  Chnstiii  m 
possibly  be  some  two  or  three  centDries  ear(« 
be  regnetted  that  this  point  cannor  be  ixx^"  - 
some  approach  to  accurani*.  for  >t  has  ohs-...- 
importanl  bcarini;  on  the  question  of  the  nmn!  ' 
Indone*^ian  races,  and  especially  on  the  iJ  "  • 
Malayo-I'olynCf i:\n  lan^.iage*  throii:;hi-' j- 
Pacific  Oceans.     Those  writcri,  who  Art  <: 
tegard  these  as  comparaitvely  tccent  ewt  * 
least  l^ar  in  rrs-nd  that  there  are  pr^c  -tI'-  *•  ~  - 
Sansltrit  or  I'raicrit  dements  either  m  Mal»in*  ' ' ' 
of  the  Eastern  Polyne«ian  dialects^   Heme.  * 
be  taken  as  the  pf>'nt  of  dispersion  wr>7  !  ■  ^' 
east  to  the  South  Sea  islands  the  migrancn*  ~- 
sarily  harre  taVen  place  at  some  time  beiwe  f  - 
Mirvda  influences  throuijhout  the  Ea^ter^  V  " 

However,  the  rallection  is  not  contin<v1  v-  ■' 
jtcts,  and  on  IMate  VII.  are  fi^jiircd  a  l^ri-  ' 
iron  spear-heads.  y>tne  of  which  .ire  uti.^"  ''- 
quent  to  the   irtrodurtion  of  l^l.im  m  Thr 
centurj-.    Many  of  these  objects,  whua  ' 
Jokjoloirta  0>v*%      of  shni^e  type,  mwt  ^ 
r  isf,  and  no  di>  :bt  of  consider.^We  an!-'|"  i'  ^ 
show  distinct  traces  of  damaskeening,  4"  i^  " 
before  the  arrival  of  the  Arabs,  ^hoo^  ' 
d"V'.ised  thr'>-.;.:lin-.tt  the  . \ rr I r, "  i..,"!   Tt'Cpr'  ' 
known  by  the  name  of /^iwr,  cons-***  ' 
steel  and  iron  by  mean«  of  actd«,  the  de«:r-'  ^ ' 
by  theprie«s  P^rffcr. '•  svctchrs  fr  7tn  Jstr"- 

Corispicijf'i?  aTio".,:;  the  brvmre  i.'iie-^ts    1 1 
li'T.'s  head  of  abs,jlL.'.c!y  uni^'.ie  :}pe  arri  :rita 
pa«s  round  neck  34  cm..  diameter  r>y~  '■ 
kd'vj;ram-  .  ap;'ircn:lv  fmm  Cambv.i.  r'^t^-  " 
covered  in  Java.     Tins  »upcrb  bT\*nie, 
yielded  copper  93'4<>.  tin  5'$3.  lead  1*401  r-^ai-  v 

iror;     I 'iitnl  \;)^^\,  \<  rrrVrrrd  In  I> 
tlitunshmg  pi'r.'id  nf  Cainbi'jan  art  a*  tcii»vi 
mon'jments  of  Antitor  Vaht.  and  wodM  wrrV 
-■nnc  '»oo  or  ■^'->^  vear*  "Id     f  r'"i"it  I'J  ' " 
iK  T.^  -lie  I  m  half  the  natural  sue  00  twpj*'?*^'' " 
]  loin  these  It  is  evident  that  the  ftoo  1«         ^  ' 
or  ^i:.ird       fo  *nrr»^  n?^'i>''^'  '* 
-dpturcd  at  flr>rrbjdy:     \rr<\'-  . 

 - 1  •■Mefcaiacter  is  a  wooJer  r-r""*  ■'' 

oi  V-  ■'^^tggt^axA 


by  the  K*  ^- 


f>f  the  1  :al4ii.,.j..  a; 
din-<  ii<in«,  Kxtensi 


'cd  f< 
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lund  in  the  midst  of  Islim,  is  refeited  to  the  beginning 

the  fiftecnih  ccntiin,-.  But  the  fair  "^tntc  of  prcsci  vaticm 
Lhtii  wuoilen  image  bes|>ealcs  a  much  more  recent  date. 
>n  the'concludiiig  plates  are  figured  numerous  designs 
blOnie  drums  or  K"^'")?^  from  r <  cr\  part  of  the  Arcfii- 
njjo  and  Further  India.  These  insiniments,  which 
y  su  lar}^c  n  p.irt  in  the  social  economy  of  the  Indo- 
iinn  and  Indo-Chinese  people-;,  u'  It  re  l)rnuj;ht  to- 
her  for  the  purpose  of  elucidatijig  the  oliscure  and 
beito  little  studini  history  of  their  origin  and  diflfuston 
oii<;hou(  Soitili-Eastcm  Asia.  Those  interested  in  the 
>jcct  will  lind  much  instructive  matter  embodied  in  the 
.onipanving  text. 

K  word  of  thanks  is  also  due  to  Dr.  Max  Uhlc,  the 
--itnr'^  able  assistant,  not  only  for  his  jjencral  co- 
er.ition,  but  more  especially  for  the  great  care  Uc  has 
■towed  on  the  map  of  the  regions  in  question.  On 
are  acriirately  indicated  al!  the  places  in  Malaysia 
lere  Hindu  antiquiticii  have  at  any  time  been  disi- 
I'cred,  or  where  monuments  dating  from  pte^Muham* 
tdan  times  are  found.  A.  H.  Keane 


The 

I  K  reati  Mr.  Hcnslo-.v 
any  critici■.lll^ 


OUR  HOOK  SHELF 

\t  AntamtMrifO  Annual  and  Madaffas^ar  ^faf:a9ine^ 

.Vo.  VIFI.  Christina  ,  [^""^^  ' Ant.manariso  ;  Printed 
at  the  London  Missmnary  .Society's  Press  by  Malagasy 
Printers.) 

,THOt'<;M  the  previous  numl)er  of  this  interesting 
riodiral  was,  I  believe,  noticed  in  N'ati'KI",  I  should 
e  to  call  attention  to  ihc  j):escnt  issue,  inasmuch  as  it 
a  token  of  the  valuable  scientific  work  which,  amid 
eat  difficulties,  is  being  bravely  carried  on  by  Christian 
ssions  in  the  sorely  troubled  island  of  Madagascar. 
One  of  the  editors  of  the  Annual,  the  Rev.  R.  Baron, 
an  U'  I  >'iiipli-li(.-d  Ni'itanist,  indefatijiable  in  his  efforts  to 
plore  lUc  U.'t.irr.  <it  hi»  adopted  home,  aiul  un\i.earied 
his  cftorts  to  oht  uti  m.it<^ri.ds  for  Mr.  J.  (>.  Baker  and 
her  workers  at  home  ;  and  his  roIlcaf»iies,  no  less  than 
mself  an<i  his  fellow  editor,  the  Hcv.  J.  Silirce,  seem 
voted  to  the  double  duty  of  teaching  the  Christian 
li;^'ion  and  civilisation  to  the  Malagasy  ;ind  of  advancing 
I  srientific  knowledge  of  the  strange  land  in  which  th^ 
p  for  the  time  being  dwelling. 

Tlie  pre-cnt  numtjer,  besicfes  a  S|Mri(ed  account  of  a 
^yai  Ivabary  or  coronation  ceremony,  contains  valuable 
lilological  articles  on  the  Malagasy  pronouns,  b\'  the 

;v.  L.  Dahic  ;  on  Malagasy  dictionat  r  s,  Sy  the  Kcv. 
.  K.  Cousins  :  an«l  on  the  want  of  new  words  in  the 
alagasy  language  and  the  way  of  supplying  ihcm,  by 
p  Rev.  .S.  E.  Jorgensen,  the  latter  having  a  more  than 
.ilological.  indeed  a  personal,  interest  to  scientific 
iters,  vrho,  like  the  Madagascar  missionaries,  are  ron- 
lUiTIy  tn  "want  of  new  words  "  and  not  always  vcrj- 
licinus  in  their  "way  of  supplying  them."  Articles  on 
.\.\.\-::.\^\  ■^upcr>iui' lis,  on  the  ialtakiavaj  ami  an  Mala- 
dy prcver1>s,  cuiu.Un  much  valuable  matter  for  the 
chropolo^ist :  while  .1  paMr  OO  medical  mission  work, 
a  non- professional  ;  jin  nutniCtive  crittcat  exposure  of 
geofrapbical  fiCiion,  by  the  Kcv.  I..  1>.ihl<  ;  roi(  s  m 
f«ral  history,  by  tl>c  Rev.  K,  U.xn.n  ;  :^  fc.r 

!  "i  ;  •  iiall,  by  the  Rev.  j.  Richart.i>;iHi ;  an. I  •..n  ..-.ii- 
N  I-.  nfie  recofdinff  the  cirri v.il  itti  Malagasy 
of  i^xrn  f^i^^U  of  pumicC'Slot^^lUppoMd;  o 
lCr.iJ.aloa,  i;  1  ill ipK-Ji"  ilic  ;i'i".  ''>er, 

cal  pnntmg  «Uic-n  L;riMt  ■ -^it  to  the  n.itivc 
jlum'h  line  Geitnarfc  hk  i  in      las  gone  a 
f5  arc  uih'.t'v  excecdin{;ly 


readers  of  N.VTL  Kr.  with  the  AiUantiiiarivo  Annual^  and 
that  we  may  look  forward  with  cooAdencc  to  much  scien- 
tific as  well  as  other  fruit  from  the  continued  labours  of 
the  editors  and  their  ccnfrins.  M*  FOSTER 

LETTERS  TO  THE  EDITOR 
[7%«  BiUwdMtnot  h0ld  kimstlf  respomiblt  for  offiuions  exprtsstd 
by  hit  corrtspondtnti.  Ndtktr  (am  ht  Hmdtrtak*  ta  rtturnt 
or  to  airraftmJ  with  Ai/  VaiUrt  tf^  Hi^teHd  momtutiptt. 
No  motutiitak$m  of  amaofmiumttammumtatAMU, 
[  The  Bdit»r  urgtutfy  rtquutt  eerrtspoadmtt  t0  kttp  fMr  UtUrt 
at  short  as  possihlt.  The  pressurt  oh  his  sfmct  is  so  grtat 
that  it  it  impcssih'e  dhfTwist  to  insure tkt  af^earattct  tv*it 
of  nawumUoHatu  CMiiaimmginitntlingaMd  luvtl^ctt,^ 

Forms  of  Leaves 

letter  with  interest  ;  .ind  of  cmirse 
I'r^iii  dim  aie  wortliy  of  all  .itlcntion.  .\t  ihc 
same  time  I  ni.iy  oh'icrve  lhat  as  yc:  he  ha>  only  sc'ii  what  nuy 
be  c.ille»l  .111  ,il  -oact  of  An  abstract.  A  Friilay  evening  lecture 
is  scarcely  the  occasion  to  work  out  a  special  stilcnient  in 
detail  ;  but  be  is  appnrentljr  criticiung  not  even  my  lecture  itself, 
but  merely  an  ahstmct  of  it.  He  commeDces  by  sayiqg  that  it 
is  "  self-evident'*  that  the  site  of  the  leaf  i«  regulated  mainly  by 
the  thickness  of  tlic  stem.  Iliis  niay  be,  ))iu,  so  far  as  I  am 
aware,  the  iaipurt.incc  of  this  consirlcration  hail  not  been  pre- 
viously |)oiiitcil  out.  I  laving,  however,  first  clispo-cil  of  my  st.Ate- 
inent  as  "  self-evirlent,''  he  proceeds  luxl  to  deny  it  altogether, 
untl  quotes  case>  in  which  the  size  of  certain  leaves  bore  no 
reference  to  the  thickness  of  the  stem.  With  regard  to  these, 
however,  I  must  ob-trve  th.it  I  was  referring  to  leaf-area,  .ind 
as  Mr.  IlcnsJow  dnes  not  lucctioii  the  number  of  Ictvcs  his 
illustralioo  j*  incomi>lele.  Moreover,  »*  he  was  dealing  merely 
with  an  abstract  of  what  1  said,  he  does  not  recognise  the  quali- 
6c(tions  to  whicfa,  in  the  lecture  itself,  I  called  atientioo. 

.As  regards  holly  leaves,  Mr.  Henslow  denies  my  statement, 
and  questions  my  oxitlanatioo.  With  reference  to  the  fact,  T 
>hould  have  lhou;;ht  there  was  no  (jticstion.  It  h.is  been  .si.ate<l 
over  anii  o\er  .again  in  -.tandard  works.  .Sir  J.  O.  Hooker  in  the 
".Student's  Flora,"  fctr  instance,  says  lhat  the  leaves  are  spinous, 
adding;,  those  un  the  u]i|"ier  branches  often  entire."  Ihis  is 
entirely  in  accordance  with  my  own  cxpeiicnce.  N'cvt,  as  to 
the  explanation.  Mr.  I Icnslow  observes  that  it  "seems  to  be 
attriliuting  to  ilic  holly  a  very  uncx|>cctc<l  pr»K.t:«s  of  ratiocina- 
tion." Surely,  however,  this  would  apply  to  any  explanation, 
and  in  this  worltl  there  must  l>c  some  cause  for  everything.  Mr. 
llenslow  would  not  uiainiain  that  the  pitchers  of  pitcher  pUktUs 
imply  any  process  of  ratiocination  ? 

Air.  Hcosiow's  next  point  is  with  refereiwe  to  Beslw  leswesT 
■ad  be  obcertcs  that,  "  Surely  the  oiual  eaplsnatioa  that  it  is 
this  thick  enticle  which  prevents  rapid  exhaJation  is  a  better 
rcxson. "  A  better  reason  fiw  what  ?  I  was  not  speaking  of  the 
thickness  of  tlie  cuticle  hut  of  the  ttuusual  development  of  the 
parenchymatDus  ti-suc. 

.\gaiii.  he  ((iie-ti. Ills  whether  "cut-un"  leaves  pro  en',  a  greater 
extent  d  surlace  in  )>ri)jM)rtion  to  their  mas«,  but  surely  he 
cannot  seriously  deny  this. 

Lasity,  lie  doubt>;  whether  it  is  an  advant.igc  to  water-rantm- 
cull  to  have  tiliforin  It^avcs,  becaus<-  he  s.iw  a  yx^nA  last  summer 
which  was  dried  ii|>,  aa.l  yet  covered  with  a  "carpet  composed 
of  the  erect  tililunn  br.inchlels  of  the  cnt-up  leaves  of  AViaMW^ 
cuiur  aquattitt."  Kut  it  d«>es  not  follow  that  a  plant  pbiced  in 
an  abnormal  situation  should  at  once  alter  its  nalHt,  any  more 
than  an  individual  duck  would  lose  its  %w;bbcd  f«ft  because  it 
w  i-.  k'-' f  from  water.  Any  one  who  will  take  an  ordinary  plant 
.1  A  out  ->f  wstcrwiU  See  at  OBoe  that  the  leaves  cRUUCt 

;  '  ii  ;  •  :ieiiiselvc;,. 

[  .  !  1  ;.  that  my  -uggcsii^ms  require  more  c\idcnci>  than  can 
I  !  in  .1  single  lecture,  and  I  .shall  ho|>cto  drveln  >  them  .at 

.  :■  I  !■  il;i!i  el-oivhcie  ;  but  in  the  mi-.TO  tiim-,  !!io;ij;!i  I  think 
liiat  Mi.  llenslow  s  criticisms  admit  of  answer,  i  am  much 


obliged  for  his  suggestions. 


JOtIK  LUSBOCK 


Aurora  at  Chrisliania 

(  IN  (I.  •  evening  of  March  15  an  anrora  appeared  of  tinu^ual 
proj>.  1  li  ;is  for  our  part  of  the  country.  It  was  seen  for  the  firs! 
time  .u  7  45,  and  then  consisted  of  diiiused  and  faint  arches  high 
on  the,  northern  sky.    By  degrees  its  sphere  extended,  anil 
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he  note  aabaumee  b  to  kieq>  tli«  bases  of  tbe  Icy  iiltments, 
be  lower  tide  of  the  stratum  fomictl  by  their  agglutination, 
;  and  congelation  of  this  film  appears  (o  be  continuous. 

w.  J.  McGes 
J.S.  Geological  Surv^,  Washington,  O.C.,  U.S.  A., 
Pebmanr  1 


Pour-Dtin«nftioa«l  Space 

'ossiBt.Y  the  oueadon,  "What  ii  tlicfbwtli  dimCmioD?  may 
ait  of  an  indeooile  anmber  of  aacwets.  I  prefer,  therefore. 
>rop>osing  (o  cooddffr  Time  as  a  fourth  dimension  of  our  exist- 
e,  to  speak  of  it  as  d  fourtfi  dimension  nither  than  the  fourth 
lension.  Since  this  ff>urtli  iliiin.'n>ion  canuot  be  introduced  into 
ce,  as  commonly  iindcistfxi';!,  we  require  a  new  kind  of  s|Mice 
its  existence,  whiih  wc  iiiiiy  call  time-^pace.  There  \%  then 
•  lifllciilty  in  conniving  llic  .malogiic-!  in  this  new  kind  of 
CO,  of  the  things  in  ordinary  space  which  are  known  as  lines, 
nn<l  solids.    A  straight  line,  by  moring  in  any  dilcetfOD 

in  iu  own  length,  generates  an  area ;  if  thuarea  moves  in  any 
iction  not  is  its  own  plane  it  geoeraiea  a  solid  ;  but  if  this  solid 
ves  in  any  directJoB,  it  ttiU  geoentcfl  a  loUd,  and  notlung 
re.  The  Tcasoo  of  tUi  is  that  we  bate  sot  loppowd  it  to 
ve  inthe  fborthdiineDnoo.  If  the  straight  line  moves  in  its 
n  dIreelioB,  it  describes  only  a  straight  line  ;  if  the  area  moves 
own  plane,  it  dL-vcribcs  only  an  nn-;i  ;  in  each  case,  motion 
the  dinicn<.i<'ns  in  wliicli  tlic  thin^;  cxi-^ts  gives  us  only  .1 
ij;  of  (}ic  same  dimensions;  and,  in  order  to  get  a  thing  of 
licr  dimenNions,  wc  a»u^t  have  mo'.ioii  in  a  new  dimension, 
t,  .as  the  idea  of  motion  i->  only  ap))Hi  il  le  in  space  of  three 
tensions,  we  must  replace  it  by  another  which  is  applicable  in 

fourth  dimension  of  time.  Such  an  idea  is  that  of  successive 
-tciKf.  Wc  miiM.  (hi-rcfoie,  ooooeive  that  there  is  anew 
I  e  <  liiivemiooat  sp,ncc  for  each  successire  itulant  of  time ;  and, 
idotarinc  lo  ODnelve*  the  a^rcgetc  Jbiined  \->\  the  ^uccessiYe 
atiooa  in  tiaieipaoe  of  a  given  solid  dsrin^:  a  '^ivcn  tune, 
shall  get  the  idea  of  a  four-dimetmona}  )H>li<l,  n  lii>  h  may  Ik- 
led  a  »ur-*olid.  It  wntl  M<<»kt  n«  to  grf  a  cle.irer  idra,  ii"  wo 
isidcr  a  Si/lid  wliicli  i's  in  a  constant  state  of  chan^;*',  Ixith  o( 
gnitiule  Mid  j).>sition  ;  and  an  evariijilc  of  a  solid  which 
sfics  this  tf>ndi!ion  ^uffieiently  well,  afUirded  hy  tlie  Imdy 
each  of  uv.  I.tt  any  man  picture  to  himself  the  aggregate 
li^  own  bodily  I'ortnc  U^yvw  birth  to  llie  prc%<-nt  time»  and  he 
]  have  a  clcaj  idea  ctfa  sur-soLnl  in  tiijie-%|>acc. 
.,et  \is  now  consider  the  siar*>oHd  f;)rmrd  the  movement, or 
Iks,  I  he  MKcossivc  oviitenLv,  of  .1  cube  io  une-apace.  Weaie 
oooccivc  of  the  cube,  and  the  whole  of  ibc  thrce-dimcBsioiuJ 
(Be  in  wlikfa  ic  ii  aitoated.  at  floating  nwaj  in  time^pace  Ibr 

tttilDe;  tbeotbe  will  then  have  an  laitiat  and  a  final 
JEnd  ihcic  will  be  the  end  boiiniiaric-  of  tlic  Mir-solid. 
ftrefore  have  sixteen  i)ointv,  nauuly,  the  ci^jfit  jioir.ts 
longil^  to  the  initial  cube,  and  the  ciglu  iKcIonging  to  tlie 
•J  (Ctthe.    Tbe  wiecesKivff  positions  (in  tnne-Nji.icc)  of  each  of 

■  <  iv"'''-  I'oiiit-  '  I  li'i'.  ;iii»e,  will  form  what  may  Ix:?  called  .1 

■  •■Ink-;  atid  ad.liii;^  lo  ihese  the  twenty-four  c.lge'^  of  tin- 
'III  .ind  final  cuIh-s,  w.:  ^- e  that  the  sur->olitl  ha^  thirty-two 

Tlie  sum-s^ivi?  ]<i.irilitiOQa  (in  time-space)  of  cich  of  the 
r\l(;es  of  iht;  roli^lli^  AjflD  wh«t  tntty  be  callvd  .a  time 


.iiid,  adding  \ 
Lubes,  we  : 
1,  ihe  sut<»- 
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twelve  faces  uf  the  iniiial  and 
has  twenty-four  areas, 
timc'ipacc)  of  ^jadi  of  the 
ifm  lie  called  ;r^Rie^id  ; 
■md  tind^eebei,  we  see  that  the 
lis.    TSiMe  r*«nlt$  agree  with 
it  i",  )io;  ].' run --ible  lo  spc.-ik 
•^c  jii^AA.  lAtber  say  th.at 
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ployed  a  very  dilute  solution  of  sodium  thiosiilphate  (hy]K)sul. 
phite),  which  was  acidified  \vitli  hydrochloric  or  sidjihuric  acid, 
and  then  allowed  to  stand,  ohserving  from  time  time  the 
ai'pcarances  when  examined  hy  trati-.tnitte'i  H^^ht.  The  solution 
incniione<l  admirably  adapted  for  the  purpose,  inasmuch  as 
the  prei  i|>iia:ioo  of  the  sulphur  proceeds  gradually  ;  and,  accord- 
ing to  tbe  greater  or  less  dilution  at  starting,  the  completion  of 
the  icaetioQ  can  be  spiead  over  a  long  period  of  time,  in  some 
of  my  experineots  occupying  more  than  forty-ekht  houia.  For 
a  while  no  tnrbidity  whatever  is  visible  ;  then  a  iuot  opalescence 
makesits  appearance,  and  these  exceedingly  Biinate particles  grow 
gradually  in  size,  remaining,  however,  quite  uniformly  suspended 
(or  a  cdosaderable  period,  until  a  dimension  is  reached  which 
causes  them  to  settle  out  of  the  liquid.  In  this  way  I  olwervcd 
with  unfailing  rcgidarity,  and  in  unvarying  order,  thougli  with 
various  degrees  of  ra[>idity,  an  cxten'-ion  of  the  series  of  colours, 
whiLh,  so  far  as  I  am  aware,  had  not  [ireviously  )>ecn  notice.!, 
or  at  any  rate  published.  Krom  orange,  the  tint  passed  succes- 
sively through  rose  red,  pinj  li-h  ro'ie.  to  a  full  purple;  then  by 
insen«ubic  gradations  to  a  fine  violet,  blue,  green,  greenish 
yellow,  neutral  tint,  SiC. 

The  aolation  was  contained  in  spherical  or  pear^haped  flasks, 
or  in  oella  with  flat  and  parallel  sides.   A  aotatioD  which  was 
Strang  enongh  to  give  wcU-nuurked  yellow,  orange,  and  led 
tints,  was  not  well  adapted  for  the  snbaeqoeot  stage*,  as  it  soon 
iK'i  ime  white  and  opaone,  so  that  the  later  colonn  were  almost 
entire  ly  masked.    A  naif  litre  flask  filled  with  a  solution  so 
dilute,  that  Ion  minutes  or  more  elap'-cd  after  acidifying  bcTore 
opalescence  was    first   visible,   gave    very   fee'  le    yellow  and 
orange  ;  the  rone  and  ro^c  purple,  ihongh  ilcc:idcdly  weak,  re- 
minded me  in  tint  of  the  colours  seen  towards  the  upper  margin 
of  the  recent  sky  glow  s  ;    hut  wlien  the  fidl  purple,  vi(jlel,  ind 
hliie  were  reached,  the  colours  were  very  strong  and  well 
marked.    A  ^as  or  candle-flame,  viewed  through  the  solution, 
whicli  wa?  violet  by  transmitted  daylight,  appeared  emerald 
green.    After  paMing  the  blue  stage,  tbe  colours  through  green 
and  yellow  wcic  niudi  weaker,  tmtil,  as  liefore  mentioned,  a 
neutral  tint  was  reached.   Bnood  this,  with  nidi  a  dilntion, 
n  othing  further  could  be  satisfactorily  observed  ;  but  by  tahiiw 
a  tnnch  more  capaciou<  flask,  and  using  a  solution  only  one-hsuf 
or  >ine-thiid  the  former  strength,  hunt  orange  and  pink  were 
again  ohscrved  a/l<r  parsing  the  neutral  iH)in(.     And  with  llu-se 
more  lUiute  solutions,  very  strongly  marked  secondary  erleits 
wtTo  noticed  after  once  pa-sing  tlie  "bhie  stage."    A  distorted 
image  of  .T  window  wa^  ftJitned  in  the  dask,  and  while  the  bright 
portions  a|>peared  greenish,  those  parts,  where  the  dark  bars  of 
the  fianiework  fell,  apiiearcd  of  a  fine  crim.son  colour  ;  after  the 
neutral  point  had  been  nassedj  and  the  bright  parts  appeared 
pink,  the  <!.vk  portion  01  the  image  appeared  a  brilliant  emerald 
green.    In  eitlier  of  these  stages  a  part  of  Ihe  solution  trans* 
foriiH  <l  to  a  tallt  hot  narrow  glass  cylinder,  had  not  sniBdent 
<!epth  to  s hr>w any  perceptible oolonr  when  viewed  by  tnuimitted 
light,  hut  placed  on  a  dark  b«clt|rrmrad  below  a  window,  showed 
a  crimson  <ir  green  glow  re-p.cctivcly  when  viewed  at  a  cert.-un 
angle,  and  a  complementary  glow  when  seen  at  a  diffcrcot 

angle  tby  raising  or  lowering  the  level  of  the  qre,  tbe  cylinder 

rcinaining  statit>nary). 

With  the  solution  in  any  given  '^\■^■cv:  of  ilevelo]imcnt,  the 
cftoct  of  increxsing  the  depth  of  ihc  column  through  which  the 
light  pas>inl  was  to  increase  the  saturation  of  the  colour  to  a 
largo  extent,  and  to  alter  its  tint  (apparently  in  the  direction  of 
the  less  refrangible  end  of  the  spectrum)  to  a  much  smaller 
dcgrc-t:.  That  the  colour  observed  at  any  given  stage  was  owing 
mainly  to  the  size  of  the  ktdhndual  paitides  rather  than  to  their 
g renter  or  lesspioxini^,  wns  dnwA  bydwfuct  thn^  onponr- 
in^  away  half  or  two^bfads  «f  the  oonteuta  of  the  vend)  and 
filling  with  water,  the  ooloar,  althongbsMidi  thinner,  was  ncaily 

of  tbe  same  tint. 

I  am  not  able  to  give  the  proportion  by  weiglit  of  the  salt  in 
tbe  solutions  experimented  with  ;  but  I  think  about  one  gramme 
or  less  to  the  litre  will  Ik.-  found  t.)  give  good  results.  One  or 
two  tri.ils,  however,  would  soon  indicate  the  appropriate 
Strength. 

The  ch.iractcr  of  the  colours  and  the  whole  nature  of  the  phe* 
nomcn:\  led  me  to  infer  that  they  were  in  all  prebnhflity  cnnsed 
by  Ihc  mitrftrena  of  light ;  but  as  I  could  not  see  nw  way  to  a 
rftticHnle  of  the  mode  of  action,  I  deferred  pabUcatfam  in  the 
that  >)/  inrtber  ioveitigation  their  euet  natore  and  ime 
be  more  dearly  worked  ont  The  description  in 
Natimk  (p.  4J9)  of  Prof.  Kienlu«'s  ' 


hope  I 
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tl()U(l  gh>w  ap|>aniHis,"  h\  wliich  .somtw li.il  siiniUir  results 
liavc  l«cn  oblaiiicil  widi  iilt  .im  nnti  snl-nminoiiiac  liinic^,  iinluccs 
roe  to  pubJi^li  tny  own  (;!i>cn;uioris,  in  ilic  lK>|>e  thai  some 
more  coinpelcnt  p>iy>ici-i  .mil  mailu-tnaticinii  in.iy  furni^sh  a 
i(Ui"-f iciory  tliLvin-tical  clui  i  hition.  Lord  Kayleigh,  1  ftod, 
\m  Li^iefull)  cxaniitiLil  tlie  i-!x>uerlies  of  the  light  rtfittUi  from 
an  acidi>i<*<l  s  >hitioa  of  ihtosulpbate  ;  b«l  Us  aeiioa  upon  ti»n«r 
mitled  l^ht  nii|>ean  to  have  escaped  his  altention.  While  Prot 
Kic^^ling's  nifthud  nftouU  an  iiulependent  confirmation  of  the 
phcii  iincna  in  qui-ition,  the  ihici-.ulphate  wlution  !en«ls  Usclf 
mucli  iiHjrc  re.idiiy  t  j  a  ^tU'ly  of  ihc  >ucci.>-ivl'  ji!ia>c«i  owing  to 
the  slow  an<]  steady  iialuic  <if  ihc  .iciLin  am',  tlie  I'asc  with 
which,  by  allcriii};  the  streiii;tli  of  >  >li:iiij;i  ,.:ui  the  depth  of  the 
layer  iiiter]>osed,  the  c'ircuinuaac4»  can  he  a  !.i}>tcil  to  thr  must 
bvounhle  obsenraiioo  of  any  poitioii  of  the  ^L  i  it  ^. 

J.  SPi^k  Pakkek 

Pall  of  Autumnal  Foliage 

That  tin-  t.»ii>.c>  >>{  ihc  f.ili  ol  auluuinil  filiate  ha\e  hcon  fur 
-onic  lime  tc  iio^e'l  in  in  \}\:-(^rr,t  itu  .'^ui.' !  i>t  tht  liltural  history 

uf  plants  is  clear  from  the  fact  that  the  thr<xfold  reason  i$  givea 
by  Sir  J.  1>.  Hooker  in  au  elemeniar)-  a  htfiantcal  work  a*  his 
"  Primer  of  Botany  "  (Macmillan).  The  cait^c  asftigiied  by  Mr. 
Hcnslow  in  Nature  (vol.  xxxi.  p.  434)  will  b*  seen,  on  refei - 

cnic  til  the  littJe  W(.>ik  menti^neJ,  to  l-e  uiil)  one  uf  tlie  caiiies 
whivh  opt'iate  in  nature.  1  may  add  lha:  1  haw-  iii  >je  than  once 
verilicil  the  tliird  reason  a>'>;i;ncd  by  Sir  J.  1  >.  Hooker  by  e.\|)eri- 
ineiii>  on  your);^  and  old  1)1  jdudendion  iLa'.es,  and  on  leaves  of 
othei  ])laiii-.  for  niy  liotatiy  ilas  cs,  and  have  t'ccn  suii>ii>^d  at 
the  great  tli:lVrerKe  in  tiie  weight  of  mineial-ash  leli  by  eaual 
■weight ■<  oi  i.akined  le,%*c»frnjii  the  same  )>lant,  according  OS  iney 
were  culled  at  tlie  b»>;inii:i.j:  or  the  cm]  of  ilie  season. 

Al.KXANUER  IrVIKC 
\Vc1li:i;4ioii  College,  \Vi  1!,  inijhain,  Mai  Ji  14 

{ W'c  <|o  ii'.>t  think  that  cither  mut  ei>irc-|'  11  U  n:  or  the  Kev. 
G.  Hcilsh'W  >Li--c  1  t'  ij   y.  .:ri;  ot   Mr.  I  r,i<cr  ■.  Ktter.  This 

wn»  not  an  tn';jl;\  a^  [■>  w.-:  .■.,,.■//,  '.>\  which  li-n\es  fill 

from  the  plant — a  pli  •i::'tiien«>o  »!i;cii,  Mr.  1  la-t  r  |m:nis<»ut, 
occurs  111  India  a>  in  huropc.  1  lie  j  jc  L^i  i-.  iu  fact  a.,  well 
und<  !vi<n)d  a-  :iri)ihing  in  the  life  of  the  [dant.  \\  hat,  h  owever, 
Mr.  Kraser  drew  att«ntir<ti  to  was  the  cnu*e  of  the  autumn 
ftrwditity  of  the  fall  in  Ihc  higher  tatitndes  m  contrast^  with 
what  Uikci  p'a  c  i  >r  exam]  le  in  India,  where  the  le«v«-<,  as  he 
state*,  ''dn-p  oil  '  in  Iwtcbes."    Neither  Mr.  Ilenslow 

nor  Mr.  Irvitijj  cxpiam  v,  liy  when  a  traveller  from  the  south 
rva»;1ic-<  AIi  \  ui  !  la  he  tui  :>  tl.T  "  luie  trees  fir*(  l>ceonie 
decidaoii^  "  l.  ■l^^  ^  f '!  i  erywhtre,  l  .:t  why  north  of  Alex- 
an/iiia  ru  mjin  inK\\c  .luiu.un  and  .s>uiii  Kji  \^  m  couiinuou^ 
dribiet»?-£u.J 


with  a  sane  and  healthy  minii  wa^,  if  he  r>-'4^oi  irx. 
such  disfavour  a*  to  stand  a  very  pt>or  ci^arL-t  ir,  ;i.  .  ^ 
existence.    The  scientific  and  critical  rev.^*J  d  ai,^ 
arisen,  1  believe,  jurtly  bec.iuse  life  u  m-vrr  ~r>.-Li',ii> 
tion  more  ijrcvalent,  the  virtually  di-i^xM-ii  cueB ^ 
al!owc<!  I0  rec  ivcr  ilvcif     To  apply  ihc«  »ie»\"  .fu 
lion  of  the  MrticuUr  cam  in  potai  aWrr  nitxvA  *  > 
remember  that  ihe  burial  was  perfomed  t>f  wtK  • 
of  others  wholly  oit$crapuloiis.  ma^icianv.  mdUfv* 
proliably  followed  the  same  calLn^  f  jf  >:i':->,  laJ  i.  . 
hereditary  skill  in  such  deccj'tions.     'I  Kvi oo   Ic.  . 
as  I  have  done,  their  niarvel!i':r-  iej^t-i-A 
native  Indian  ju^Ieis— cannot  d  >ul>t  lint  iLu  tfcc  ki« 
was  at  all  events  within  ihvlr  power 

Messrs.   Maskelyne  and  Cc>.>k   iiim'irt;.  -• 
defeat  the  cl.i>est  "scientific'  vximiUAiuja; 
oSvii.ns  but  th.it  even  here,  in  lh  •  ^oealre  i>f  ■* .  C: 
world,  the  iii'ct  clamsy  impusti.ri  ate  da*!}  ■» 
befordint;  iKojde  who  l-clievr  th«nitelve*  U>l<c*^^ 
highly  cultivated  «nd  healthy  intellect*.         C ,  k 

AtlteiiA-ttm  Club 


Boa  Primtg^enius 

In  Nai  i'ki  ,  March  ia(i>.  451  ,  j  >    cimca  t'\' 
animal     referred  to  a-,  h  iving  •>c.  f<  c  v ! it 'li'c-l  4*  as  . 
Koyal  rhysical  Socie  ty  o.''  I  .dinlnu  .  li ,  I'.d!       •  " 
"It  is  nppan-ntly  the  only  sj»  .-ini  11  t'  , 
Hritain."    Its  size  is  ^iv<-n      iNi  in.      ■  1.. 

iH>ssi--s  a  perfcci  ramus  of  a  i.ni  >  >1  tir^  .        ,  . 
liWd.  burrcy,  a  few  j-ears  i  ".    whuh  r»  t.'r 
length  ia  a  straight  line,  and  rs  1    hcs  me^'^r; ' 
curve.    There  are,  I  am  informed,  man*  fit- 
of />■.»  p>  imi^fniui  ill  ihc  national  cotkvt!  >it  ; 
late  Sir  Aoiouio  lirady),  from  the  aame  -ii^ru  > 
West  Bank,  York  u  - 


Human  Ilibernatiu.i 

Mv  letter  on  the  Ihl^rnation  of  the  Siberian  maniui  'ih  lias 
been  followed  b^-  twoulhcTb,  extremely  iatcresting,  but  dealing,  I 
may  say  exclusively,  with  the  question  of  human  hibernation, 
and  tlie  evidence  olTcrcd  in  support  of  il ;  this  nkes  ■  very 
imjiortant  ciin«i(lcr.ttion.  conceminf;  which  1  a«k  leave  to  oflei  a 
few  remarks  ; — The  "lac-,"  a>  si  ncd  ^y  Mr.  Hraid.  is  ih.it 
cre<liblc  (K-rson-  wiinc-  cil  liai,.i!(»ra  man  in  a  stateof  sleep 
or  lorpi>i,  a;nl  tl,.-  ^.tiii  -  ui  in  w.is  d.i_;  wy  alive  s,,n)e  months 
aflcrw.'>ids,  Wiiv  -li  -d  ;  w  •  im;  li  Uv\c  tins?  Tliv  answer  is 
not  an  eas\  (iik.  nor  lar.  it  i  •  ^'nen  in  lew  wi  r  is.  but  is  in  ^jicat 
nieasutethat  the  same  Kind  uf  ahnoit  iminijt.  .'cliaMv  te^titnonyis 
to  W  had  \i>x  .my  luin^  l  '  i>i  .i--. funding  ocairrcnees.  and  ihit 
if  the  i-  stiiiii.iiy  is  I.I  l.c  lK  (ieveii  in  one  disc,  whv  should  it  not 
l>c  nece|>Tc.l  i:i  all  oth.  r,?  why  are  wc  driven  to  be  so  mtstnut- 
ful?  Oi»  thi»  1  will  «inlj-  .say  a  few  wonts,  as  your  ^jiace  if  so 
limited.  Wc  know  that  ^Ame  5000  or  6ooo'yc.ir>  ago  there 
existed  a  j>eo)>le — the  Aecadinni — who,  in  their  cuneiibirm 
writinjjs,  h.wi-  Kit  ih-;  n1l.s^  complrte  account  of  their  daily 
live-^  ai:  1  dii.r.L-  N\  i  t(  i  n  :h;\l  t'lc-i'  tueii  r'  L,  d,ited  almost 
CVciy  act  l\  lie  Jiled;Ll.  'US  uf  nnjii  n-.,  ast  o  .1.  .i;r;  or  one 
foiui  Ol  aliolliei  o!  i;n]i  I  i|s.  \\  i,  -.:e,  : li.  ; !•  >re,  tliai  the 
w.'ild  \i  a>  tALti  tlun  diN.d  i|  i:;:  >  ktim-  an 
has  l><.c)i  eir  1  ly  i;.  iiii;'  <  ,u  n  ,  t  -.1  ,  .,ir  I  pri 
.•^jt".  befirc.  liie  kii.^VLS  I  \  m;  !.  it  ;>.. 
mos!  pait,  la:t  hy  T'livKin-  c  \  c'i  i.'ly ,  develo]  t-d  inliihiuiest,  or 
^nrtially  boncH,  fanatic> ;  ihc  dupi'?)  have  (;ieatly  developed  their 
.^^j^lity  \  and  the  btayc  had  been  rcactie«i  that  an  iiHtividual 


s.     Now  ibis 
y  I  1  intletinilc 
1,  Il  l^  e,  for  the 


THE   BRITISH   ASSOC! A  Ttf-'S  ASl 
SOCIETJhS 

ON   beli.ilf  of  the  recctJtly  api*.>:  i:cd 
.Societies  Committee  of  tbc  linu>b  Asw*  . 
President  and  Secretaries  are  now  caJlin<  tie .  - 
Loc.il  hi<  ittitihc  SocietK-5  to  certmn  Rule*  -t  'S* 
tion  adopted  at  the  meeting  of  tb  -  Orer.il  >" 
November  last.    It  will  be  rcmcmbf-'c^t  "hr 
1.1st  few  years  the  subject  of  the  relatiim  of  1  <•  • " 
Societies  to  the  British  Associ.'tttt^n  hti  "^r 
sidcr.ibtc  ;ittcntion, and  that  ^.w  opicimri  hi- Is 
CsprCbscd  that  tbc  Local  Sciciilific 
liritisli    Association    niij.;ht,    vMtiioui   a  , 
»acritice  of  todependeocc,  u>cfuUy  o 
tating  the  conduct  of  investigation^  Iaio  Vim 
such  as  are  frequeatly  undertaken  b>  Comiv- 
Assoti.itiim. 

With  this  p  ir()<i-c  ill  \  u  w  the  RnU  s.  if  •»» 
a  ropy,  ha<.  (   hceti  prepared,  and  Iw.c  i^- * 
adopted  by  She  General  Committee  of  theV  " 
and  under  these  pnn'isions  a  Correspor^:'.:  " 
Committee  has  been  appointed.     I'u  AeK 
^vould  ask  tbc  c.iriicst  altcnti'in  of  the  twaj !  ' 
tics  ihrougtiout  ll>c  ktni,'*loiu  .  — 

(t)  Any  Society  is  eligible  to  be  placed** 
Correspondin;;  .Societies  cif  ih»'  .Xssm  f 
t.ikcs  local  s-ciciUinc  invet»l!gatio;jtj.  m.I  ;'J-  '^-^ 
of  the  results. 

*'(2J  Applications  inav  be  tnadc  bv  .in\  >■ 
l)laced  on  the  List  of  Co".  ,  )s\\i:v.g  .So.  ct-r* 
tion  must  be  addressed  to  the  i>t  :re:  m   -a  _ 
June  I,  prcrc(hng  the  antiual  mf(':.-'ii;.  ' 
intended  they  >hoi.tld  be  consi  h  rcd,  .jr.-l  fov*^^ 
])anicd  by  sp«cuuei)a  of  tJ»e  |»uUbc*t.iMi»»*f  " 
the  local'  ^ientific  inveatifsitioiift  teceatir  iB>v»^ 
the  SiKicty.  . 

"  (3)  A  Correspondinf  SocietiM  Cdawttt  ^ 
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intially  nomiaatcd  Ijy  the  Cimnril  .md  appointee!  1>)  tlie 
cncral  Committee  lor  tlu'  pui  ]K>sr  (if  considering  these 
jpHcations,  as  well  ;i!>  for  ih.it  <.t  keeping  themselves 
yner.illy  infomMd  of  the  annual  work  of  the  (Jorre- 
>on<.hng  Societies, and  of  superintending  the  preparation 
I  Hst  of  the  papers  published  by  thum.  This  Connnittte 
1  ill  niake  an  annual  report  to  the  General  Committee, 
1(1  shall  su^^gcst  such  aidditiotis  or  changes  in  the  List 
'  Corresponding  Societies  as  they  may  tluok  desirabk;. 

"  (4)  Every  Corresponding  Society  shall  return  each 
rar,  on  or  before  June  i,  to  the  Sccretur\  of  the 
ssofiation,  a  schedule,  properly  filled  up,  which  will 
;  is-Mcd  hy  the  Secretar)'  of  the  Association,  and  which 
ill  contain  a  reqaest  for  such  paiticulara  with  regard  to 
le  Society  as  nuiy  be  required  for  tb«  iBforaiation  of  the 
orrespcmding  Societies  Committee. 

"(5)  There  shall  be  inserted  in  the  Annual  Report  of 
ic  Nssiu  Lilion  a  list,  in  nn  .>hl)rp\ iatcd  form,  ot' ihi- i>apers 
.ibiished  by  the  Correspondmg  Societies  during  the  past 
/etv<^  months,  which  contain  the  results  of  tho  local 

ientific  work  conducted  by  them;  those  papers  only 
?itv^'  included  which  refer  to  sut^ects  coming  under  the 
>^ni-ui<   of  one  or  other  of  the  various  sections  of  the 

S><if  latum. 

"  i'6;  A  Corresponding  Society  shall  have  the  right  to 
Diiiinate  any  one  of  its  members,  who  is  also  a  member 
'  tiie  Association,  as  its  delegate  to  the  annual  meeting 
'  the  Association,  u  hn  shall  ^  for  the  time  a  member  of 

.e  General  Comaiutec. 

*•  Conference  of  Dt  lci^iUcs  ,>/  Corraftondinj^  Societies 

"(7)  "^^^  Delegates  of  the  various  Corresponding 
Dcicties  shall  constitute  a  Conference,  of  whicii  the 
hairman,  Vice-Cbairmen,  and  Secretaries  shall  be 

mil. illy  nominated  hy  the  Council,  and  appointed  by 
c  f  .eneral  Committee,  and  of  which  the  members  of 
>  <  <  rt  esponding  Societies  Contmtltee  sliait  be  ex  e^eio 

f  nii)crs. 

"  i  lie  Conference  of  Delegates  shall  be  summonc<l  by 
te  Secretaries  to  hold  one  or  more  meetings  durmg  each 
intial  meeting  of  the  Association,  and  shall  bu  em- 
>u  ercd  to  invite  any  member  or  associate  to  take  port 

tlic  meetings. 

"  The  Secretaries  of  each  Section  shall  be  instructe  l  to 
anstnit  to  the  Secretaries  of  the  Conference  of  Delegates 
>pies  of  any  recommendations  forwarded  by  the  Presi- 

fnts  of  .Sections  to  the  C  ir.mitTee  of  Recommendations 
r'ariiiji^  upon  m.Tttcrs  in  wluth  the  ro-operation  of  Corrc- 
>ontiiiii:  ScK  iet;Ls  ib  desired  ;  and  tlie  .Secretaries  of  the 
onfcrence  of  Delegates  shall  invite  the  authors  of  these 
^commendations  to  attend  the  meetings  of  the  Confer- 
nce  and  give  verbal  explanations  of  their  objects  and  of 
le  precise  way  in  which  they  would  desire  to  have  them 
irrird  inti  ■  cfU  rt, 

"  It  will  be  the  duty  of  the  Delegates  to  make  them- 
;lves  familiar  with  the  purport  of  the  several  rccom- 
lendations  brought  before  the  Conference,  in  order  tliat 
ley  and  others  who  take  part  in  the  meetings  may  be 

3le  to  bring  those  recommendations  clearly  and  f.uour- 
}|y  before  their  respective  .Societies,  The  Cf)iifcrcncc 
.ay  albo  discuss  propositions  bearing  on  the  promotion 
'  n^ure  systemauc  observation  and  plans  of  operation. 
I  1  of  greater  unifonnity  in  the  mode  of  publishing 
isults." 


letter  of  my  correspondent,  then  add  some  explanatory 

remarks : — 

"  South  of  Cuba,  in  8o"  long.  W.,  and  30  lat  N,,  the 
three  little  islands,  Gre.u  CiYinaii,  Little  CaYman,  and 
CaYman-Brac,  are  inliabilcd  by  a  population  of  tortoise 
fi--ht  rn.cn;  there  arc  also  a  life-boat  station  and  I.ii.,  1\ 
agent.  These  islands  are  indeed  in  the  path  of  the  great 
cyclones  of  the  Antilles,  and  they  witness  many  ship- 
wrecks. 

"In  the  month  of  September  1883,  as  I  was  in  the 

isl.md  L'tila,  near  the  coast  of  Honduras,  we  hr  ir  1  the 
iiist  news  of  the  great  eniptioni  ot  Kr.ikatoa,  and  t.iiking 
about  those  tremendous  cataclysms,  I  met  Capt.  Robert 
Woodville,  who  had  just  received  a  letter  from  the 
Caimans  ;  he  told  me  what  follows: — 

"On  Sunday,  August  26,  the  inhabitants  of  Caiman- 
lirac  were  astonished  by  a  noise  like  the  rolling  of  a 
distant  thunderstorm  ;  the  sky  was  line,  and  they  at  first 
thought  it  was  a  skirmish  between  a  Spanish  cruiser  and 
some  Cuban  smugglers.  On  the  south  side  of  the  island 
nothing  was  to  be  seen ;  they  ran  across  the  island,  and 
northward  all  was  quiet  too ;  no  smoke  nor  ship  was  in 
sight.  The  cannon.idc  still  continued,  and  going  back 
agam  ihey  recognise<l  that  the  noise  came  from  under- 
ground. They  were  much  afraid,  an<l  expected  their 
isUnd  would  soon  subside  in  the  sea,  or  be  turned  into  a 
volcano.  By  degrees  the  detonations  ceased,  and  their 
fears  were  quieted  Tm!  the  phenomenon  was  not  for- 
gotten, and  was  still  i..lked  about  when  the  first  news  of 
the  K."  ikatoa  eruption  came.  T!  ey  11. dc  the  remark 
that  the  Caimans  and  Sunda  Strait  arc  nearly  at  the 
antipodes  of  each  other,  and  the  hypothesis  of  a  correla* 
tion  between  the  two  phenomena  w  is  propounded.  .  .  . 

"(Signed)         Ed.mun'd  Roi  iiir"* 

^  I  will  not  be  too  sanguine,  and  accept  without  criti- 
cism so  abnorn\al  a  tact  of  the  propa^tton  of  under- 
ground sounds  from  Krakatoa  to  the  Caiman.-^  through 


'M)ERGROUM>  .\01SES  HEARD  A  TCAIMAN- 
h'RAC,  CARRIBEAN  SEAy  ON  AUGUST -Hb,  1883 

r*HE  following  letter  describes  certain  underground 
*  noises  heard  on  the  day  of  the  great  eruption  of 
rnkain  i,  m  i  little  islan<l  of  the  Carribean  Sea,  very 
ear  the  antipodes  of  the  Sunda  Strait.  It  is  po^>ibIy  an 
ilercsting  instance  of  propagation  of  sound  through  the 
hole  diameter  of  the  earth.   I  shall  first  translate  the 


'  the  whole  mass  of  the  globus  ;  but  1  will  try  to 
show  the  reasons  which  tell  in  faxour  of  such  a  bold 
hypothesis,  and  lead  nie  t<).;n.<_ept  it  jjrovibionally.  There 
are.  it  seems  to  me,  plauMbic  grounds  for  admitting  that 
the  subterranean  noises  heard  at  the  Caimans  were  the 
repercussion  of  the  explosions  of  the  great  Krakatoa 
eruption 

(1)  These  noises  heard  at  the  Caimans  did  not  come 
from  one  of  the  nunicioiis  volcain  ^s  of  Central  America  ; 
if  a  ;rrcat  eruption  had  been  known  on  the  same  day,  the 
inh.ilj.:.L:)ts  of  Caim.in-Rrjc  and  L'tila  would  have  found 
out  for  thcmsehes  the  <  o-relatuni  between  the  two  pheno- 
mena. From  the  nineteenth  >.ataiogue  f)f  C.  W.  C. 
Fuchs  (.l///^v'/;/.  ,1/////;  J'si/'u  riiuii-,  vi.  1K5,  iSi^"4)  vve 
know  of  the  following  eruptions  which  happened  ivi  the 
summer  of  1SS3.  The  t  moiepec,  an  insular  volcano  in 
the  middle  of  the  lake  Ntcaiagua,  was  in  eruption  on  June 
19,  opening  a  new  Crater,  and  K'^'^tr  ^^'"ly  t'^  abundant 
lava  streams  ;  in  the  month  of  .August  the  lavas  were 
still  burning.  Cotopasi  in  the  State  of  Ecuador)  h.>d  at 
the  end  of  .\iigu5t  (the  exact  lime  is  not  given)  a  short, 
but  very  strong  eruption,  accompanied  by  violent  earth- 
quakes, t  cannot,  nowe\'er,  believe  that  a  great  eruption, 
with  noises  audible  at  a  distance  of  iicot  T  7300  kilo- 
metres, would  not  have  been  better  noted.  1;  had  taken 
place  on  the  same  day  as  thcgre.it  -  up;  n  Kr  ik  /.  1. 
This  last  event  has  been  enough  talked  aboul  over  the 
whole  world  to  c.tll  attention  to  such  a  coincidence  if  it 
had  really  existed. 

(2)  As  to  the  explanation  of  the  CaTman  noises  by  an 
unnoticed  subni.irinc  eruption  in  the  vicinity,  I  have  only 
to  state  that  the  great  Antilles  are  not  a  volcanic  region  : 
the  nearest  volcanic  regions  arc  the  Little  .\ntilles  and 
the  west  coa^t  of  Central  America,  both  which  are  too 
far  to  allow  such  an  interpretation  of  the  noises  heard  ac 
the  Ca'imana. 
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(3)  The  great  eruption  of  Krakatoa  on  Auj,'u5t  26  and 
37,  1883,  was  accompanied  by  siibtei  r.inean  noises  which 
ivcre  always  described  as  resembling  the  rolling  of  cannon 
or  of  ttranderstorm.  The  description  from  the  Sunda 
Islands  does  not  differ  from  that  from  Caiman-Brac 

(4)  The  subterranean  sounds  of  the  Krakatoa  eruption 
have  had  an  enormous  intensity,  and  have  been  detected 
at  a  distance  never  heard  of  before.    As  is  well  known 

Nature,  vol.  xxx.  p.  10),  the  explosions  were  heard 
over  a  circle  of  30'  radius,  >>.  3300  kilometres.  It  is 
indeed  only  the  quarter  of  the  length  of  the  earth's  dia- 
meter ;  if  the  hyp otliesis  is  true,  we  would  have  here  a 
considerable  exteaasoa  uf  the  propagation  of  the  sound 
through  the  earth. 

(5)  Caiman-Brac  lies  very  near  the  antipodes  of  Kraka- 
toa. The  exact  position  of  Krakatoa  is  loy  30'  E.  long, 
and  6'  S.  lat.  ;  Caiman  nrac.  79°  30'  W.  long,  and  19'  30' 
N.  lit  The  antipodes  of  Krakatoii  is  also  4'"'  30'  more 
towards  east,  and  13  30'  more  tnuards  south;  it  is  in 
the  middle  of  the  United  States  of  Colombia,  on  the 
Magdalena  Rivn',  between  die  towns  Antioquia  and 

Tunja. 

(6 The  time  at  which  the  tiotses  have  been  heard  at 

Cainian-Brac  corresponds  s\ifririentl\'  to  what  we  know 
about  the  time  of  the  eruption  of  Krakatoa.  From  the 
rqxMt  of  R,  D.  M.  Verbcek  (Nature,  voL  xxx.  p.  10)  the 
endosions  of  the  volcano  have  been  noticed  io  the  Sunda 
lalandson  August  16  and  27,  and  especially  on  the  morning 
of  the  27(h.  The  noise  reached  its  miviimim  at  Buitenzorg 
on  the  27th  at  6.45  a  in.  ;  at  Batavia  at  6.30  ;  and  at  Telok- 
Betong  ai  10  o  clo(  k.  From  the  difference  of  longitude 
August  37,  8.30  a.m.  at  Batavia  is  the  same  time  as 
August  26,  8.5  p.m.  at  Caiman- Hrac.  If  we  admit  that 
the  propagation  of  the  sound  through  the  12,000  kilo- 
metres of  the  earth's  diameter  would  take  about  one 
hour,  the  maximum  detonations  must  have  rea'  hed  the 
Caimans  on  August  26  at  9  p.m.  Unfortunately  the 
letter  of  .Mr.  Koulet  does  not  give  us  the  exact  time  of 
day  at  which  the  souniU  were  heard  at  Caiman- Brae  ;  I 
have  asked  my  correspondent  to  complete,  if  possible,  his 
observation  on  that  point. 

I  do  aut  wait  for  the  reply  before  pubhslnni,'  the  pre- 
sent communication  for  the  following  reasons  :  1  believe 
it  is  \  ery  important  to  call  attention  without  further  delay 
to  this  fact,  and  to  beg  of  the  inhabitants  of  the  coast  and 
the  islands  of  the  Carribcan  Sea  to  collect  all  that  can  be 
remembered  about  these  events  :  perhaps  they  heard  also 
the  noises  described  at  the  CallIlall^,  .tnd  they  ran  con- 
linn,  or  complete,  or  correct  the  observation  given  by 
Capt  Woodville. 

Ill  case  the  coirelation  between  the  noises  at  Caiman- 
Brac  and  the  Krakatoa  eruption  would  be  ascertained,  it 
would  be  a  fact  of  uncommon  intercut  uhirh  would  equal 
and  surpass  the  other  astonishing  phenomena  to  which 
the  cataclysm  of  the  Sunda  Strait  gave  rise  :  the  transmis- 
sion of  the  atmospheric  waves  to  the  barometers  of  the 
whole  earth,  the  propagation  of  the  marine  waves  to  the 
mare;.;raphs  of  Europe  .uid  America,  the  crep\iscular  and 
auroral  glows  of  th'.'  autmnn  of  18S3,  the  solar  corona  of 
1884  (wfiith  i>  still  a[)[)arent,  antl  can  he  ol>>eiAcil  every 
day  m  February  and  .March,  1S85;,  tl»c  abnormal  polar- 
isation of  the  sky  (A.  Comu),  &c.,  &C.       F.  A,  FOREL 

Moiges,  Switserland,  March  8 


REMARKS  ON  QUR  METHOD  OF  DETER- 
MINING  THE  MEAN  DENSITY  OF  THE 

EARTH 

f  N  NATi;kJi  for  .March  5  (p.  40S)  Prof.  Mayer  suggests  an 
*  improvement  in  our  method  of  detcrmininjj  the  mean 
density  of  the  earth,  from  which  it  .ip[)c.ii  s  ili at  our  plan 
has  not  been  properly  understood.  This  misunderstand- 
no  doubt,  has  arisen  fimn  the  incomplete  descripcion 


^  of  our  method  given  in  the  NAlUKt  ijin.  X\,^  >4  > 
;  of  tiie  /'r,>ii  t-ii:/i_i;s  of  the  Berlin  Fhysica!  SKzr^ 
report  was  probably  the  only  soofcc ciif  nforaatM  is:>-  ' 
ibie  to  Prof.  Ma}-er.  We  are  led  thatlMctspiciiL  [ 
description  of  our  method.  I 

Let  H  I  K  L  represent  a  section  oi  *  cubai  • 
lead,  about  two  metres  in  the  cd^c.  a-id  vitipuf. 
kilos.    1  he  balance         is  placed  m  the  mtiU  ■ 
upper  horizontal  surface.  It  bears  the  scak-p*ai;  1. 
Under  these  scale-pans  the  block  is  t»yni 
through,  and  two  otlwr  scale  pans,  raadc^mmae 
below  the  block,  attached  to  tbeballlloebyMMii- 
passing  through  these  openings. 

A  weight  in  i>  is  brought  into  equilibntun  by  tr 
G.   The  weight  in  D  is  acted  upon  br  the  eankt 
tion  -f  that  of  the  blocks  and  that  m  C  by  tfkar 
attraction  —  that  of  the  binck.    The  weights  is  i.  ri 
greater  than  that  m  b  by  twice  the  attncws  o 
block.     The  weight  in  u       now  rcraoied  'p 
counter-balanced  by  weights  in  K.    The  ure^fc  1 1' 
be  less  than  that  in  F  Iqr  twice  the  attiactioa  of  tk' 
The  difiierence  of  the  two  wciglungs  t"*^  Aa^" 


H 


times  the  attraction  of  the  block-   A  ciKrtCW  *^  ^^ 

introduced  for  the  vari-ition  in  the  earth'* aBUf**  * 
to  the  different  heights  of  i»,  k,  and  r,  a  ^ 

In  order  to  obtain  as  gre.it  a  deflection  f»f  ] 
by  the  method  suggested  by  Prot  May«f  ^'  '  , 
mercury  spheres  must  exert  the  same  aitrii^'^ 
lead  block.  This  would  reqnirc  sf.heres  lu^'^'*" 
alx>ut  one  metre.  The  length  ut  the  beam  o*  *^^  ' 
would  l>o  necessarily  at  least  two  metres.  P**"-  .  ' 
ma<s  of  mercury  would  exen  some  atti»tt**f^  | 
w  ci L;ht  on  the  other  side,  and  thus  kmn  ih« ^ 
the  balance.  ^  ,  1 

The  method  given  by  Prof.  Mayer, 

SUggr;-.tcd    CH I  pi  ly  ;  i       t   of  Ilic;.  Lir\  ,  IS 'hC  ""'tI^ 

ment  on  ours.    If  we  should  us»e  mercur),  »c  *    _  , 
struct  a  cubical  vessel  to  contain  it,  at>J  >"*  y 
propose  to  use  the  lead  block.   'I'bc  td^-^'H'.^ 
mercury  is,  however,  oountcrbalaiKeit  *J 
obtaining  it  in  such  laife  qaaiititiet 
necessar>-.  ^l^\fCV^- 

Berlin^  Physical  Institute  of  the  Uoiircn^i' 
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SA  TURN 

is  to  be  hoped  that  Continental  observers  may  have 
been  more  favoured  than  oursclveb  with  opportunities 
scrutinising  that  grand  display  which  has  been  for 
le  lime  presented  to  us  by  this,  the  most  wonderful  of 
the  solar  train.  For  more  than  one  reason  the  almost 
>roken  persistence  of  that  vaporous  shroud  which  has 
1^  been  investing  our  unfortunate  sky  is  matter  of 
•ecial  regret.  The  broad  development  of  that  system 
ill  its  equally  strange  and  beautiful  detail ; — its  lofty 
mi  nation  in  our  midnight  heaven  ; — the  probability 
X  many  who  might  look  upon  it  now  may  never  witness 
return  to  a  similar  position  of  advantage — all  find  their 
ce  in  the  account.  We  can  only  now  look  for  intelli- 
ice  from  other  quarters,  and  hope  that  something  more 
;ering  niay  yet  be  in  store  for  ourselves,  before  the 
vancin^  twilight  steals  away  our  opportunities  ;  and 
It  possibly,  before  these  remarks  meet  the  public  eye, 
change  may  have  supervened  to  gladden  the  heart  of 
;  British  observer. 

Few  of  us,  probably,  would  be  likely  to  express  cur- 
ves as  an  individual  once  did,  who,  having  for  the  first 
ne  seen  Saturn  through  a  good  telescope,  turned  hastily 
ay  with  a  fervent  aspiration  that  he  might  never  see 
ch  a  sight  as  that  again  !  But  the  feeling  that  broke 
t  in  so  ifrotescjue  a  fashion  is  not  altogether  unintellig- 
le.  Many  objects  are  more  imposing  in  magnitude  or 
illiancy  :  none  rival  it  in  the  impression  of  surprise.  It 

absolutely  unique.  Nothing  else  resembles  it  or  ap- 
oaches  it  in  the  whole  visible  creation.  But  this  is  not 
1.  Our  first  impression  of  astonishment  will  be  suc- 
eded  by  the  demands  of  a  legitimate  curiosity,  and  we 
all  begin  to  gaze  upon  that  most  charming  combination 

elegant  outline  and  varied  shading,  not  merely  as  a 
bject  of  admiration,  but  of  close  and  careful  study  :  we 
lall  naturally  inquire  how  far  we  understand  what  we 
e  permitted  to  see,  and  how  far  that  great  mystery  has 
:en  penetrated  by  the  modem  unrivalled  extension  of 
)tical  power.  And  here  we  may  feel  some  disappoint- 
ent  wnen  we  are  forced  to  admit  that  little  corrcspond- 
g  advance  in  knowledge  has  waited  on  tlic  increased 
leans  of  investigation.  There  was  an  early  dawn  of 
ope  and  promise  after  the  elder  Herschel  had  shown 
hat  telescopes  could  do.  Dawes,  Lassell,  Bond,  De  la 
.ue,  Struve,  not  to  mention  others,  at  once  overleaped 
11  previous  barriers,  and  showed  how  full  that  mar\ellous 
hole  is,  of  not  less  surprising  detail.  But  it  is  not 
ncouraging  to  note  how  little  progress,  comparatively 
peaking,  has  been  made  of  later  years.  \Vith  advantages 
J  incontestably  superior,  what  have  we  detected,  on  the 
hole,  more  than  what  passed  before  the  attention  of  a 
ievi(^us  generation  ?  Take,  for  instance,  the  beautiful 
esigns  of  De  la  Rue  in  1852  and  1S56  ;  or  the  elaborate 
lemoir  of  the  observers  at  Harvard,  published  in  1.^57. 
\'hat  material  progress  have  we  to  boast  of.'  What 
iirthcr  light  have  the  same  instruments,  or  others  of  greater 
tower,  thrown  on  the  minute  subdivisions  of  the  rings,  or 
he  abnormal  and  inexplicable  outlines  of  the  shadow  of 
he  globe .'  On  the  contrarj-,  with  the  exception  of  the  ra- 
lial  streaks  or  notches  figured  by  Trouvelot,  the  existence 
if  which  seems  incompatible  with  the  received  idea  as  to 
he  structure  and  rotation  of  the  rings,  how  little  can  be 
nentioned,  traces  of  which,  to  say  the  least,  cannot  be 
ound  even  in  very  early  re:ords!  The  brilliant  spot 
ictcctcd  bv  Hall  seems  to  have  been  in  some  measure 
inticipated,  notwithstanding  the  inferiority  of  their  in- 
Uruments,  by  Cassini  and  Fatio  nearly  200  ycxrs  prc- 
.•iously.  The  dusky  markings  on  the  ball  appear  in  the 
■Qugh  designs  of  the  elder  Herschel,  who  aUo  noted,  for 
ibout  a  week  in  1780,  a  division,  possibly  not  since  seen, 
near  the  inner  edge  of  one  ansa  only  of  the  bro.xd  ring. 
The  curious  striations  of  the  outer  ring  shown,  among 
others,  by  the  beautiful  object-glass  at  Nice,  date  back  to 


the  6^inch  reflector  of  Kater  in  1825,  if  not  to  an  earlier 
instrument  of  .Short's  ;  while  their  existence  is  now  un- 
accountably ignored  by  the  gigantic  achromatics  of 
Chicago,  Frincetown,  and  Washington  ;  and  other  details 
might  be  specified,  described  in  earlier  days,  but  not 
corroborated  or  referred  to  now.  This  is  certainly  not 
what  might  have  been  expected  ;  nor  is  it  easy  to  assign 
its  cause.  Instrumental  imperfection  cannot  be  alleged  : 
some  minute  dark  markings  might  possibly  be  obliterated 
in  telescopes  which  give  large  spurious  disks ;  but  this 
idea  is  incompatible  with  the  separation  of  extremely 
close  stars  which  the  modern  instruments  effect.  Irra- 
diation cannot  be  supposed  to  affect  perceptibly  light  ot 
so  little  intensity  as  that  of  Saturn.  As  far  as  atmosphere 
is  concerned,  we  in  England  might  claim  many  an  excuse 
for  failure  ;  >et  Dawes  and  De  la  Kuc  and  others  would 
point  to  results  unsurpassed  elsewhere,  and  with  no  more 
efficient  instrument  th.m  a  9^-inch  mirror  by  With  I  have 
repeatedly  seen  Kncke's  division,  while  it  is  imperceptible 
with  far  superior  means  in  the  purer  American  sicy.  *  Per- 
sonal equation  "  might  be  credited  with  a  share  in  the 
discrepancies — as,  for  instance,  when  on  one  occasion  I 
missecl  Knceladus  but  caught  Encke's  hair-line  at  the 
very  time  when  the  reverse  was  affirmed  by  the  well- 
trained  eye  of  a  friend  ;  but  this  would  be  far  from  cover- 
ing the  whole  amount  of  difference.  It  remains,  therefore, 
to  be  seen  whether  any  further  advance  can  be  made  by 
sharper,  or  more  widely  diffused,  or  more  persistent 
scrutiny.  We  wait  for  further  intelligence.  We  have 
not  heard  how  far  the  most  remarkable  investigations  of 
Bond  and  his  associates  at  Harvard  have  been  substan- 
tiated by  the  same  instrument  in  the  hands  of  their  suc- 
cessors. Something  might  be  looked  for  at  Greenwich 
from  the  ready  comparison  of  the  workmanship  of  Men 
and  Lassell.  Few  tidings  have  reached  us  from  the  acute 
research  of  Schiaparelli  ;  no  results  from  the  splendid 
Roman  sky.  .\  greater  mass  of  evidence  might  be 
brought  to  bear  upon  debateable  points,  and,  in  the  pre- 
sent state  of  science,  may  reasonably  be  expected. 

But  even  in  an  improved  position  as  to  information  we 
might  find  a  difficulty  in  interpreting  discordant  evidence, 
and  deducing  from  it  a  consistent  conclusion.  At  present 
we  may  incline  to  the  idea  that  we  must  take  refuge  in  an 
actual  change  of  dimensions,  or  position,  or  brighincs* 
in  some  of  the  details.    But,  even  if  this  would  expl-^\'' 
more  than  it  will  do,  we  are  at  a  loss  as  to  the  possi^*'"- 
cause  ot  such  changes. 

The  great  difficulty  which  confr 
ignorance  of  the  real  nature  of 
degree  of  previous  acquaintance  with  w  1 
may  in  some  cases  tend  to  preoccupv 
in  others  it  assists  in  clearing  the 
puulcd  in  interpreting  the  aspect  1  ! 
we  are  persuaded  of  its  general  sol 
what  is  it  that  we  gaze  U(>on  in  Sat 
so  valuable  an  assistant,  breaks  d' 
ficent  globe  is  set  before  us,  but  hf 
its  constitution  !    One  step  would  \< 
at  all  resembled  our  own  ;  but  thcr. 
once.    We  simply  cannot  iin;i 
utterly  unlike  our  own  expcric 
conclusions  from  what  we  see. 
the  surface  of  the  globe  is  '  hi 
which  currents  ascend  or 
perature,  and  are  swept  b\ 
longitudinal  streaks.  And 
the  atmosphere  is  of  no  gteat  <  • 
occasional  presence  of  less  unit 
shading,  such  as  would  not  be 
difference  of  \elocity  betv 
strata.    But  as  to  what  nt 
is  available  ;  nor  do  we  ki 
the  eye.    We  may  assume  ;u  a  n, 
surrounding  space  or  such  all 


XATCRE 


[March  St.  iv 


be  .renerutM.    .Voii.  rur-3cr.  sttop  w«  are  £zvoared  with 
A  view  'I  -Jie  juiar  !^  :c5  as  w«  can  ntytx  obtaio 
ott   upiter.  *«  na"  .-jn.in..«         the  internal  heat  is 
not  <nftti,  tt  I  Yijiua  :sf!m.  r*  exqsabsmg  the  temperature 
•->»  Uh:  ■•liivie  .K'ij«.  17  :~rr>-""««  thai  diiTerence  of  tint  which 
u»  >Mut   iic't  -«nxiirv»i  betveen  the  polar  and  more 
eu»^i.<i«  ruu«>%    '^Mt  tr«se  are  but  guesses,  and  as  such 

I  hwa,  4»  t>  cvirr  jex  nng.  Its  constitution  may  be 
Jfl^itioM.  •  tajfT  .Tttxn  ^mits,  from  theoretical  considera- 
*..i«)o»  Out  c  >  xvuad  dae  power  of  observation  to  confirm 
:t.    i  s■'«^.-at:^  -IS  »  'Jx  aspect  of  the  dusky  veil,  if  we 


accepc  the  varied  tints  that  have  been  ascnberf  o 
opposite  ansa.*,  it  can  hardly  be  said  to  carTTS>BK>i  • 
the  idea  of  a  thinly  scattered  stream  of  !>cpwc 
masses,  and  is  still  less  capable — some  waoki  wt  ^ 
able — of  such  an  explanation  where  it  i»  profccei. 
the  balL    The  brighter  ring  gives  no  imirrVf 
structure,  while  showing  from  time  to  time  '~'*^t^ 
tions  in  the  relative  light  of  its  parts  ;  iUKi  of  tkt 
its  rotation— /<7tv  Sir  \V.  Herschel — there  is  »c  *'»r--. 
at  alL    Some  obser\'ers  have  thought  the  greu  X.  . 
dusky,  rather  than  black  as  it  shows  itself  to  otkeiv  u 
the  whole  system  of  markings  is  stated  to  be 


uu»>iii>iiv>i  tvai  vu»  the  opposite  sides  of  the  planet— a  very 
(ivtt>.c\>ii|(  AiKMiuiy  ;  for  the  only  conceivable  cause— a 
l>vt.i.ii\n<;  miUicncc  of  the  satellites— must  be  too  feeble 
u«  h.t«v  •iitv  |tcrveptiblc  effect,  even  were  they  not  all 
di>kv%iii^  III  vliifi-ienl  directions. 

(ht>>  i.t.iiiu'<  (o  be  nothing  more  than  a  hasty  and- in- 
voii»)ilv(v  lU'iHC  of  a  subject  of  admitted  difTiculty. 
i.*iK  .'iKMi^  like  these  might  easily  be  multiplied,  especially 
11°  wc  it>i>k  iitu>  u(  count  such  as  arise  at  the  time  of  the 
iJl^c^iw  pu'^onlaiion  of  the  ring,  its  irregularity  of  illu- 
urii.il. oil,  thv  prolxtble  want  uf  parallelism  between  the 
iv.-.  «>1  ihv  uiig-»yslcm  and  that  of  the  globe,  the  alleged 


"square-shouldered"  outline,  and  similar  per- 
Nor  has  allusion  been  made  to  spcctn>scopic  r%=- 
tion,  which  is  stated  to  have  detected  the  ii 
atmospheric  bands  and  those  of  aqueous  rapcrir.r-  — 
possibly,  as  in  the  case  of  the  sun,  lead  to  re**.'-«.  - 
the  bounds  of  telescopic  research.    If  what  ha-  r-^-^ 
said  may  scr\e  to  stimulate  further  and  closer 
systematic    inquir>-   into   this   wonderful  crh-^ —  •  • 
creative  power,  its  purpose  will  ha\-e  been  attainec 

T  .  W  \*  • 

P.S. — May  I  be  allowed  to  add  that  &ir>ce  tt* 
going  paper  has  been  in  the  printer's  hand<.  the  k  •  *" 


Kic  I. 


\y{  M    liuuvelot  h.is  put  me  m 
ui,\-.>ii  «tu  observations  of  a  rctcnl 
>o  la  personally  concerned. 

remarks  which  I  have  vet 
>i|>Mr.i(ive  deficiency  in  progt 
observations  from  1877  to 
ii»ion  that  many  anomalic 
.  i|  for,  must  be  due  to  actual 
uicture  of  the  system.    It  wc 
lu  find  that  other  observatories 
|HJv«  411  liuilful  in  valuable  results  ;is  that  of 
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i.lT,  a<    in  ir  '.  .11  'ii 
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/V  PET.  U.OVV  OF  THE  OVULES  AND  OTHER 
CHA,\\,KS  IS  A  in  > I  BLE- FLOWERED  FOkM 
or  "  niAXlJ.LA  C.^RULEA" 

\  SPECIMEN,  kindly  forwarded  me  by  Baron  Sir 
Ferd.  von  Mueller,  of  a  douUe-llotrtted  Diatulla 

eruh'ii,  has  several  points  of  interest.  It  is  an  addition 
»  the  scanty  list  of  double- flowered  plants  from  the 
mtliirrn  licini ^]Jllcrc  ;  it  isof  iiUcrc^t  a^  havin^^  su^'ijrsted 
»  Robert  iirown  the  estabhshtuent  of  a  new  species,  ais 
ms  kindly  indicated  to  me  by  Mr.  Baker,  while  the 
.ructurai  |M:culiarities  ii  presents  arc  specially  worthy  of 
ote.  With  regard  to  the  fir«  point,  subsequent  expe- 
,encc  has  shown  that  the  late  Dr.  Seem mu  assertion 
lat  there  was  not  a  single  double-il' crcd  species 
mown  from  the  southern  hemisphere,"  ex<  L  i)i  l  uimran- 
■iiit4s,  DO  longer  holds  good,  and,  indeed,  the  namber  of 
^jecimens  that  have  Irom  time  to  time  been  forwarded  to 
le  by  Sir  Fcrdnjancl  von  Mueller  from  various  parts  of 
wtistralia,  leads  ihl-  to  believe  that  such  variations  are  as 
mnnion  in  wild  \u-,ti.ilian  plants  as  in  wild  European 
.nes,  and  that,  if  there  be  any  defect  in  this  particular, 
:  is  more  apparent  than  real,  and  arises  partly  from  m- 
lUfKcicnt  observations,  and  partly  from  the  relatively 
TTialler  number  of  ailtivated  plants  in  Australia.  One 
a<  h  mstamc,  tli  it  of  Tetrathfca  ciiiiif  [iresented  su<  !i 
catuit.-.  ol  intcic:-t  that  1  made  it  the  subject  of  a  note 
n  your  columns,  December  7,  i88a. 

Koberi  Brown's  Dianetta  congata  {R,  Br,  Prod,^  3 So) 
s  described  by  Mr.  Baker  in  his  systematic  summary  of 

he  Aspara;4ai.ea  'y,>uin.  I. inn  Soi\,\\\.,  iS'74,  p.  5^^) 
IS  h.iviti-  the  tlmvess  .iitaiij^'ril  in  ilenbC  tuUs,  111  wluch  it 
lifTers  "ivulch  from  all  tla-  other  si)ecies  of  the  (jcnus. 
Mr.  H  ikct  expressly  says  that  he  had  only  seen  immature 
hiwt  IS  In  ilic  "  Flora  Australiensis,"  vol.  vji.,  1878,  p.  16, 
VI r.  iieniUam  alludes  to  the  plant  in  the  following  terms: — 
'  JHanella  tonfftstn  .  .  .  appears  to  me  to  be  a  form  of 
n.  (.// wiih  (k'iv^o  tyincs;  til'/  I ri iloresccncc, 

lowcM-r,  in  the  --ix-rmKii  preserved  is  scaicciy  developed, 
*ncl  .ilinosi  <l.'-tn<\  by  insects."  The  examples  sent  by 
Sir  Ferdinand  von  Mueller  are,  fortunately,  m  l>ctter  con- 
Jition,  although,  being  dried  and  pressed,  tliey  aiifurd 
little  or  nr.  o;>|>artunity  of  examining  the  early  stages  of 
devclopnjcju. 

Diiineila  (trrnifa,  as  i;ro\vn  in  ^eenhouses  in  this 
country,  is  an  elegant  perennial  plant  with  grasvlike  foliage 
and  loose,  much -branched  cymes  of  bright  blue  flowers. 
Each  tlower  is  about  half  an  inch  in  diameter,  and  con- 
sists of  a  coJotjred  perianth  of  six  oblonjj,  obtuse  segments 
if,  \\K<'  loivs  ;  c.u  h  of  tlic  oiaer  -^c^incnts  has  five  pro- 
liuneiit  cunver;^ent  ribs,  ii»e  inner  mics  have  three  only. 
\V  itliin  the  perianth  is  n  row  of  six  stamens  three  of  which 
are  placed  before  the  three  outer,  and  three  before  the 
three  bluer  perianth -segments,  fixmi  the  base  of  which 

\j»cy  .irc,  iiwli-cil,  not  entiffl)  free.  Thi  sLloiu-u-  aro 
rtUiarkatilc  fi-T  tticir  tltirk.  chil)-sliapL-d,  ilc-^hy  til.iiiicn>. 
which  support  a  tMo-lobtd  aiuhcr  opum:  ;.;  at  tlic  ti>)i  of 
"""U  lobe  by  a  tcrminai  pore.  Ihc  «nary  tun^ist^  of 
■  ■  *  carpels  she rna ting  with  the  inner  row  of  stamens, 
1  are  thus  opposite  to  the  sepals,  .ind  consolidated  into 
ovar\'  with  axilt-  plarenfation,  and  with 
i  loculus.tbclioi  irontall\  flis])i)si'i 
in  two  lonpiliulin.i!  lin*'.-  llu- 
lyovoid  or  oblong  berry  of  a  lovely 
_  a  relattvely  siiiaU  number  of 
kJ|M^  number  of  ox'ule«.  Indeed, 
U>hr<l  ri^iifi.  ^  there  is  much  vari 
rip'.  i^eds,  abortion  of  a 

lUv  lllC  r  ,:|e. 

ion  of  the  flower 
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loosely  branching  panided  cyme  met  with  under  normal 

circuni^^tanccii.  These  ;:^Ionicruleb  look  like  little  "  Bni-^sels 
sprouts,"  but  their  cunsiiiuciU  parts  are  somewhat  iieshy, 
and  rich  cobalt  blue  in  colour.  It  was  this  crowded  con- 
dition of  the  flowers  that  doubtless  suggested  the  name 
"congesta,"  applied  to  this  form  by  Brown.  On  exami- 
nation of  the  individual  (lowers,  many  changesare  observ- 
able, and  scarcely  tu  o  tlou  ers  jiresenl  exactly  the  same 
rhararteri>t:(  s.  In  !ni)st  rases  a  multiplication  of  the 
perianth-segments  has  taken  |)iace  at  the  expense  of  the 
stamens  and  carpels,  but  few  or  no  intemiediate  forms 
are  met  with  between  petals  and  stamens,  or  petals 
and  carpels,  neirher  are  there  any  indications  of  stamin- 
ody  of  the  carpels  or  tl.e  converse.  Very  frequently 
the  thalamus,  or  axis  ot  the  flower,  after  having  given 
off  several  alteniBtii»  whorls  of  segments,  divides 
into  three  or  mora  diviskiiiS|  each  of  which,  in  its 
turn,  gives  oflT  successive  whom  of  densdy  imuicatittg 
blue  segments 

The  mobt  intcrea'ii  c  hauges.,  however,  are  to  be 
sought  in  flowers  wlm  li  li  ive  not  undergone  such  a 
serious  amount  of  perturbation  as  those  above-de- 
scribed, and  of  these  a  few  may  be  fovttd  here  and 
there  wedged  in  among  their  more  full-blown  companions. 
Unfortimately  the  flowers  are  so  densely  packed,  and  the 
state  of  the  specimen  li,  that  lanhing  can  be  learnt  as 
to  the  relative  position  on  the  mllorescence  of  these  less 
distorted  flowers.  The  perianth  m  these  cases  is  normal, 
but  the  stamens  presmt  some  significant  chaiwes.  The 
thickened  fleshy  filament  is  replaced  more  or  less  com> 
plctcly  by  a  slender  rihb  in-likc  stalk,  not,  as  in  the 
natural  state,  continuous  wuh  ilie  ba^e  of  the  anthf  1  basi 
fixed),  but  attached  to  the  back  of  the  anther,  a  little 
above  its  base  (dursi-fixed).  This  would  seem  to  be  an 
indication  that  the  thickened  portion  of  the  filament  in 
the  ordinary-  flower  is  really  an  antfaer-lobe  in  a  aCate  of 
arrested  development. 

It  uill  be  reineMiliered  thai  C!os  and  nKo  r;iK'l)C-l  .ire 
of  opinion  that  ih  -  anther  is  a  distinct  organ,  without  direct 
relation  to  the  lannna  of  the  leaf,  and  the  first-named 
author  considers  the  lilaasent  and  its  continuation  the 
connective,  to  be  the  representative  of  die  median  nerve 
of  the  pctnl  iClo^:  "I  i  feiiille  floraleet  le  filct  siatninal  "). 
It  would  occiip>  too  r.-uicli  apace  toenter  into  a  disi  nssion 
on  this  point:  suitlre  it  to  add  that,  in  adLlitum  to  the  other 
changes  noted,  tlie  antlters  in  these  tiowers  open  by 
longitudinal  slits  at  the  sides,  and  not  by  pores.  Tfeie 
ovary  presented  different  conditioi.s  in  different  flowers. 
In  almost  every  case  it  was  pretematurally  enlarged,  in 
some  instances  it  was  converted  from  a  tiilocular  to  a 
unilocular  condition,  owing  to  the  edges  of  the  caqiels 
remaining  "  valvatc,"  and  not  inflected,  the  placentation, 
of  course,  in  such  cases,  being  parietal,  not  axile.  In 
other  flowers  the  ovary  was  represented  by  three  sepa^ 
rate,  but  closed  carpels,  a  retention  of  juvenile  or  primord- 
ial (  iiaracter,  and  whitii,  piobably,  may  also  be  taken  as 
in  indication  of  the  condition  of  the  carpels  in  the 
piugeiiitors  of  the  Liliaceae. 

but  these  changes  in  the  carpels  are  of  less  in- 
terest (owing  to  the  greater  frequency  of  like  mutations 
in  <»t her  flowers)  than  arc  the  appearances  presented  by 
the  placenta  and  b\  the  ovules,  tlianRcs  unlike  anything 
ih  It  has  been  observed  in  .Monocotyledons,  su  far  as  1  am 
aw  ai  1 .  These  changes  in  the  placenta  in  the  case  of  the 
closed  unilocular  carpels  consisted  in  tbe  outgrowth  from 
the  ventral  suture  of  two  narrow,  parallel,  longitudinal  plates 
of  a  bright  blue  colour,  extending  the  whrilc  Icnyrth  of  the 
carpels.  In  flowers  in  which  this  |>eUlodic  cuadiiiun  of 
the  ]>lacenta  was  present  there  were  no  ovules.  Are  these 
jietal-like  processes  to  be  considered  as  outgrowths  from 
the  ventral  suture— /.f.  of  foliar  origin— or  arc  they  to  be 
regarded  as  springing  from  the  thalamus  (axial),  and  con- 
gciiit*Uly  adherent  to  the  edtes  of  the  carpel Unfor- 
tunately there  is  no  means  of  obtaining  a  definite  reply 
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t  o  this  question.  Tbey  look  as  if  they  were  outgrowths 
from  the  margins  of  the  carpellar>-  leaf,  and  1  sliould 
probably  have  considered  them  to  be  so  were  it  not  for 
certain  appearances  in  the  ovules  to  which  I  proceed  now 
to  allucli-  In  the  free  carpels,  in  the  (lowers  1  examined, 
no  ovules  were  apparent,  but  only  the  petaloid  plates  just 
described  ;  but  in  those  cases  where  the  carpdswere  com- 
bined into  a  thlocular  ovary,  the  <mi)cs  were  present  on 
each  dde  of  the  ventral  suture,  not  indeed  in  a  perfect 
condition,  but  in  a  more  or  less  abortix  c  state,  ronsistmfj 
merely  of  a  funiclc  and  an  irregular  plate  of  cellular  tissue 
more  or  less  blue  m  colour,  the  only  representative  of  the 
coats  of  the  ovule,  while  the  nucellus,  so  ^r  as  I  could  see, 
was  entirely  vranting.  Still,  the  general  appearance  was 
that  of  imperfectly  developed,  pendulous,  anatropal  ovules. 

Petalody,  and  especially  phyllody,  of  the  os  ules  is  not 
a  very  uncommon  phenomenon  among  Dicotyledons,  and 
their  peculiarities  have  been  discussed  at  length  in 
numerous  classical  treatiM%  to  which  it  is  not  necessary 
here  to  refer.  The  comspoiiduv  changes  in  the  ovules 
of  Monocotyledons  must  be  very  much  less  frequent. 
There  are  none  recorded  in  my  "  Vegetable  Teratoi.  >gy," 
in  which  I  endeavoured  to  render  the  bibliograplucal 
notices  as  complete  as  possible  up  to  the  time  of 
publication,  and  there  are  none  that  I  have  hitherto 
neen  aMe  to  find  in  any  subsequently  issued  publication. 
It  is  quite  certain  then  that  ovular  changes  must  be  of 
extreniely  rare  occurrence  in  Monocotyledons.  Another 
point  ri  ll  L i  ss  to  be  mentioned  the  ovules  or  thi  ir 
abortive  representatives  were  decidedly  pendulous  from 
the  ventral  suture,  but  in  the  same  carpel  it  often  hap- 
pened that  two  flat,  tongaersbaped,  petaloid  processes 
projected  one  on  each  side  vertically  upwards  from  Ae 
base  of  the  ventral  suture,  but  quite  free  from  it  above 
their  point  of  origin.  These  may  be  the  representatives 
of  ovules  in  spite  of  their  different  direction,  for  a  diflerent 
position  of  tM  ovules  in  the  same  carpet  is  by  no  means 
an  uncommon  drcumstance,  though  I  am  not  aware  that 
it  has  ever  been  observed  in  DiiUtiHit.  Naturally  one  i« 
disposed  to  connect  them  with  the  pctalmd  pl.iies  prnjcri 
ing  from  the  placenta  above  described  :  but  unfortunately 
i  wai  unable  to  iind  any  mtermediate  condition  between 
the  petal-like  plates  attached  to  the  placenta  for  its  whole 
length  and  those  wliich  arose  from  the  base  of  the  carpel 
free  throughout  their  entire  length.  It  is  to  be  hoped 
that  this  variety  may  have  been  introduced  into  our  con- 
servatories, where,  independently  of  the  opportunity  for 
more  complete  investigation  that  would  thus  be  afforded, 
it  would  be  welcomed  for  the  brilliancy  of  its  masses  of 
flowers.  Maxwell  T.  Masters 

MUSIC  A I  SCALES  OF  VARIOr'S  .XAT/ONS^ 

T  the  Society  of  .\rts  >csterday,  Sir  K.  Abel,  Cli., 
F.R.S,,  Chairman  o>  the  Council,  in  the  chair, 
Mr.  Alexander  J.  EUis,  F.K.S.,  read  a  paper  on  "  The 
Musical   Scales  of  Various   Nations,"  illustrated  by 

pl.iving  the  scales  on  hi-.  Di.  hoid  'a  double  Mnnorhord'. 
corrected  so  a»  to  give  the  taie  intetvalh)  and  ine  Knglish 
concertinas,  specially  tuned  Mcsna.  Lachenal,  which 
also  enabled  him  to  iday  straws  in  some  of  the  scales, 
and  by  various  native  instruments  lent  for  the  purpose  by 
Rajah  Ram  Pa!  Sint^h.  Mr.  A.  ]  Uipkins,  and  Mons.  V. 
Mahillon.  The  nations  icprciciUcd  were  chtclly  those  of 
ancient  (.recce,  Arabia,  India,  Java,  China,  and  japan, 
with  rapid  gL^nces  at  subordinate  places.  The  relation  to 
his  former  paper  on  the  History  of  Musical  Pilch  was 
this,  that  wnereas  that  paper  gave  the  variations  in  the 
pitch  of  the  European  tuning  note,  the  present  endea- 
voured to  disco\cr  the  system  In  vOin  h  ditii-rcnt  nations 
tuned.  Thi>.  was  obtained  nlicn  possible  by  theory, 
taking  as  authoniics  Prof  Ilclmholtz  for  ancient  Greece  ; 
Prof.  j.  P.  N.  Land,  of  Leyden,  for  Arabia  and  Persia, 
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and  Rajah  Sounndro  Mobun  Tagorc  for  bda  tia 
theory  was  not  possible,  results  were  nbtained  W  sm 
ing  with  his  series  of  lOO  tuiun£'k>rk>  \k  ira  ^ : 
notes  produced  by  instruments  of  fited  tomtj  « 
and  metal  bar  harnionicons  in  T.o  i  jin«l  ria*^- 
those  produced  by  native  player*     other  r,*rr-r 
by  Rajah  Ram  Pal  Singh  for  India,  the  niBV'^«<i 
Chinese  Court  of  the  Health  Exhibitiaa.  m  •  • 
Japanese  village).    In  obtaining  these  pidteilL'! 
was  materially  aided  by  the  dedicate  ear  J  V- 
Hipkins.  who  most  kindK  coop»erarH  »;th  hr  .  ■« 
wa\'.    1- roni  the  pitches  thus  obLiiued.  tl.r  iiJt"f 
expressed  in  hundredths  of  an  equal  SemitoiM  't  ;- 
called  cents)  of  which  1200  make  an  Octave,  7c. m 
Fifth,  498  a  perfect  Fourth,  3S6  and  31(1  p(rie.  j 
and  minor  "Thirds.    Then  these  were  pk/.:t^ 
the  movable  fmgerbixards  <if  the  I»uh.ir.i  ti>tJ  1 
were  made  audible.    Occasionally  forks  »-fit 
of  the  pitch  obserx'ed,  and  from' them  totxtr-  < 
constructed,  and  thus  (he  most  unwmal  nbrv 
reproduced  to  the  ear,  and  their  exact  rditv  1 
on  a  well-tuned  piano  rendered  s<-n>ib>  v.  tbc*  1 
rapidly  exhibiting  the  ancient  and  Jattr  u»«ei  ' 
Ellis  turned  to  .Ambia,  for  which  Prof  Landhv 
the  data  in  his  Camme  Ami*  read  before  ii«  1 
Congress  at  Leydoi.  This  showed  flrat  the  1 
scale,  and  then  its  modification  by  the  bnfl^  I 
years  ajio,  whereby  a  fret  was  introduced  Nr***  J 
for  1".  flat,  2g4  cents,  .iiui  K,  40S  t  ents  'suppoi'. 
string  to  be  Cj,  producing  the  neutr.1l  Third  ■' 
so  that  the  scale  became  C     D  204.  F.  neutr. 
cents,  followed  bv  the  sam«  a  Fourth  h^fbc  ' 
whole  tone.  This  was  the  system  prevakn*  > 
of  the  Crusader'^,  who  seem  to  h.»\  e  brv^ugbi  : 
in  the  shape  of  the  bagpipe,  and  it  is  itJ'  |~- 
good  highland  bagpipes  (as  those  of  C.Ienarc  • 
as  was  proved  bv  taking  the  scale  of  one  kmc. 
Mr.  C.  Keene,  the  artist.   After  the  time  ef  d» 
.■\rah  theorists,  scandalised  at  j:i\Tij:  t'-; 
1-  oiirlhs  tu  produce  the  neutral  ThinS  :<i.U  s 
on  the  system  of  Fourths  to  17  n<.re>,  usirif- 
cents  for  Zalzal's  355  and  853  cents,  but 
name.    So  came  about  the  mediaeval  .\ra'- 
17  notes  to  the  Octave,  from  which  12  sau^^- 
stnictcd,  of  which  Mr.  Ellis  was  able  to  pU«  1 
his  concertinas.    But  Zalzal's  system  did  nv<  C' 
ui  1849  Lli  Smith,  an  .Amenran  Mi&sionan 
translated  a  tre.itise  by  Mtsbioah,  a  leif 

g>rary  musician,  showing  that  it  led  to  the  c 
ctave  into  «4  Quarter 
300,  'i.^o,  500,  700 
player  was  allow 

diminish  the  interval  by  50  cents,  or  a  <Jl.j 
•Smith  gives  95  Arabic  airs  in  this  system,  -i' ' 
w  ere  [;laycd  on  a  special  concertina.   The  r  i 
points  of  Arabic  music  were  the  introd>ji' 
neutral  Third  and  Sixth,  and  the  vmriatms  ■ 
notes  by  a  Ouarter  tone.  hoth  thoroughly  iri- 
In  India  the  ancient  scale  w.is  the  sainc 
major  scale,  with  the  excefMion  o(  the  Siinb.  • 
comma  sharper.   Hence  it  had  Co^  D  204.  ^  ' 
G  702,  A  go6,  B  10S8,  C  taoo  cents.    But  ib« 
Tom  s  were  considered  !  »  br  d;\  dcd 'n:o  i  - 
uuiior  '1  uucb  into  3.  .nid  iIk-  ,Scin;ti>ne 
and    tones   were   depressed   by    1.  2,  or 
one  case  F,  raised  by  2  or  3  dei|[rce>, 
12  changing  notes  were  prodaceo,  aaOTtf" 
5   chromatic   notes,  with  7   ni>tes  aheTr"  • 
grpc  from   them,  equivalent  to  the  simik-  ' 
the  .Arabic  scile    I  ti  iiiodcrn  tunes  the  scale  •  " 
bv  dividing  the  distance  C  to  F  on  the  tiK  •  * 
'^11  ipi  tlparts,nndfroinFtn^-(lheOctavc})r^'  ^ 
and  then  divid.rg  the  2Z  iitgntA  aiWNig  * 
(where  the  figure  before  the  note  indicates  ■ 


tise  by  Mtsbioah,  a  leir-*  ' 
showing  that  it  led  to  the  c 
uarter-tones,  with  the  immuu  A 

-I,  loco,  and   1200  err-  J 

ted,   m  certain   cas<-«.  v 
-val  bv  CO  cents,  nr  :i  «  'Lij''.:"  "-I 
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legrees,  and  the  figures  after  it  the  number  of  cents  in 
he  interval  from  the  lowest  note,  while  the  terms  "  very  " 
at   and  sharp  are  those  used  by  Rajah  S.  M.  Tagore, 
^resident  of  the  Bengal  Academy  of  Music):— i  C  o, 
D  very  flat  40,  3  D  flat  99,  4  not  used,  5  D  204,  6  E  ver\' 
lat  259.  7  K  flat  316,  8  E  374,  9  E  sharp  435,  10  F  498, 
1  not  used,  12  F  sharp  589,  13  F  very  sharp  637,  14  G 
•85,  15  A  very  flat  730,  16  A  flat  737,  17  not  used,  18  A 
96,  19  B  very  flat  952,  20  B  flat  1011,  21  B  J070,  22  B 
harp  1135,  and  then  followed  the  Octave  of  the  first 
egree.    Mr.  Ellis  then  showed  that  4  scales  played  to 
im  by  Rajah  Ram  Pal  Singh  corresponded  with  some 
f  the  32  scales  of  7  notes  formed  by  selections  from  the 
bove  19  (3  of  the  22  degrees  not  being  used).    There  are 
'so  112  scales  of  6  notes,  and  160  of  5  notes,  or  304  scales 
I  all  enumerated  by  Rajah  S.  M.  Tagore.    In  addition 
<  this  the  peculiarities  of  the  6  modes  {rd^as)  and  their 
imerous    wives"  or  modclets  {tdginis)  had  to  be  taken 
to  consideration. 

This  Indian  system,  based  on  stringed  instruments,  is, 
>wever,  quite  different  from  that  (if  any)  of  the  unculti- 
ted  tribes.  For  instance,  a  wood  harmonicon  from 
itna  gave  the  scale  o,  187,  356,  526,  673,  856,  985, 
22  cents,  where  the  intervals  of  the  Fourth,  Fifth,  and 
rtave  were  mistuned  ;  but  the  neutral  Third  and  Sixth, 
6  and  856,  were  introduced. 

After  dealing  with  some  more  instruments  of  the  same 
id  from  Singapore,  Burmah,  Siam,  and  West  Africa, 
r.  Ellis  proceeded  to  the  scales  which  are  mainly  penta- 
'  lie,  the  most  perfect  of  which  are  those  of  Java,  which 
had  acquired  from  the  band  at  the  Aquarium  in  1882, 
,  •  jcked  by  the  observations  of  I'rof  Land  and  others  on 
'  '  lilar  instruments  in  Holland.    These  scales  are  of  two 
'  ally  different  kinds,  called  Salendro  and  Pelog.  The 
al  of  the  first  seems  to  be  the  division  of  the  Octave 
•  ■  0  five  equal  parts,  giving  the  scale  o,  240,480,  720,  960, 
'  o  cents.,  so  that  there  is  aflat  Fourth,  sharp  Fifth, and 
t''iost  perfect  natural  Seventh  (960  for  969  cents).  By 
ying   pcntatonic   Scotch  airs  on  a  concertina  thus 
r'ed,  Mr.  Ellis  showed  that  the  scale  gave  perfectly 
T; -t)gnisable  results,  and  he  then  played  some  Javese 
■s   reported   by  Raflles.    In   this  scale   no  interval 
:r'-  ween  successive  notes  was  so  small  as  a  whole  Tone, 
ft-.'  JO  large  as  a  minor  Third,  but  approached  a  neutral 
f'-:    cents,  which  is  constantly  accepted  as  one  or  the 

er  almost  indifferently. 
,.-x:."hc  second  or  I'clog  scales  have  also  five  notes,  but 
\.>y  are  selected  from  a  fund  of  7,  which  (being  numbered 
^0  V'll.)  have  the  following  intervals  from  the  lowest 
^.  :ents:— 1  o,  II  137,  III  446,  IV  575,  V  687,  VI  820, 
^.  •   1098,  I  i2oa    From  these  the  annexed  scales  were 

Si  ■  =— 

  o.  446,  575.  687,  1098.  1200  cents. 

gvae    o.  137,  687,  820,  1098,  1200  ,, 

  o.  137.  575.  687,  1098,  1200  „ 

mg    o,  137,  575,  687.  820,  1200  ,, 

i^-  ng   o,  446,  575,  810,  1098.  1200  ., 

ijoera    o,  137,  446,  575,  1098,  1200  „ 

,j,3'hcse  numbers  represent  the  interv  als  as  determined 
j,,^{!'a  the  pilches  actually  observed,  and  it  is  very  improb- 
that  they  properly  represent  the  ideal  of  the  intervals, 
they  were  actually  used,  and  hence  satisfied  Javese 
ij.  j^u  It  is  noticeable,  in  contradistmction  to  the  Salendro 
^-es,  that  the  Fourth  is  sharp  and  the  Fifth  flat,  that 
'j^  •,  *  arc  five  intervals  approximating  to  a  Semitone  (one 
'.  j,-ig  exactly  a  diatonic  and  another  an  equal  Semitone), 
that  two  intcr^'als  are  nearly  a  minor  Third,  while 
'11^^  Tone  proper  docs  not  occur.    In  the  individual  scales 
^  rvals  between  adjoining  notes  occur  of  over  a  Fourth, 
' »l  least  a  major  Third.    These  two  descriptions  of 
•'Tj  la  tonic  scales,  therefore,  quite  refute  the  usual  theories, 
iVV  other  feelings  than  those  of  successions  of 

■<  ,.>rths  and  Fifths  must  have  been  at  work.    Mr.  Ellis 


played  short  strains  (not  native)  to  show  the  effect  of 
these  scales  on  airs. 

The  presence  of  Chinese  musicians  at  the  Health 
Exhibition  enabled  Mr.  Ellis,  with  the  aid  of  Mr.  Hipkins, 
and  the  cooperation  of  the  Commissioners  of  the  Chinese 
Court,  to  take  down  the  pitches  of  the  notes  played  by 
natives  on  (1)  the  Ti-tsu,  or  transverse  flute;  (2)  the 
So-na,  or  oboe  ;  (3)  the  Shfng,  or  mouth  organ  ;  (4)  the 
Yiin-h,  or  set  of  10  small  gongs  on  a  frame  ;  (s)  the 
Yang-chin,  or  dulcimer  ;  (6)  the  Tien-tsu,  or  tamboura  ; 
(7)  the  P'ip'a,  or  balloon  guitar.  These  scales  were  very 
diverse.  Probably  by  different  blowing  and  half  covering 
the  holes,  i  and  2  were  much  altered  and  could  play 
together,  but  the  scales  noted  were  incompatible.  Nos.  i, 
2,  3,  4,  5  had  all  scales  of  7  notes,  though  it  was  more 
usual  to  leave  out  two  notes  and  play  only  5.  On  6  and  7 
pentatonic  scales  only  were  played  to  them.  Nos.  5  and  6 
were  tuned  in  their  presence.  No.  5  was  supposed  to 
follow  what  is  given  as  the  scale  in  Williams's  Middle 
Kingdom,  but  must  have  been  badly  tuned.  The  follow- 
ing gives  the  transcription  of  the  Chinese  names  followed 
by  the  cents  in  the  interval  from  the  lowest  note  ;  the 
notes  marked  *  were  omitted  when  only  five  notes  were 
used  : — Ho  o,  sz"  169,  */ iT^,chang \<)\,clU (j6\,kung  878, 
*/an  996,  //■«  1 200,  which  may  possibly  represent  the  scale 
of  B  flat  major,  begun  on  its  second  note,  thus  Co,  D  182, 
♦E  flat  294,  F  498,  G  680,  A  884,  *B  flat  996,  C  1200. 
Also  the  scale  played  on  No.  6,  if  begun  on  its  Fifth, 
seemed  to  be  the  same.  This  is  the  only  instance  Mr. 
Ellis  met  with  where  two  scales  were  approximately  the 
same.  No.  6  has  no  frets,  and  hence  any  intervals  were 
practicable  upon  it.  None  of  the  instruments  used  equal 
temperament. 

The  principal  scales  of  Japan  are  pentatonic,  but  they 
have  a  means  of  sharpening  notes  on  the  fCoto  by 
pressure  on  the  strings,  thus  producing  more  notes.  The 
"  classical "  music  came  from  China.  The  "  (mpular  " 
seems  to  be  indigenous.  In  this  case,  in  the  hiraiiio-shi 
tuning  of  the  Koto  (the  principal  national  instrument), 
both  Mr.  Ellis's  authorities  (Mr.  S.  Isawa,  Director  of  the 
Institute  of  Music  at  Tokio,  Japan,  and  a  Japanese  at 
present  studying  physics  in  Europe)  agree  that  the  inten- 
tion is,  given  the  note  of  the  ist  and  5th  strings  in  unison, 
to  tune  the  2nd  a  Fifth  below  it,  and  the  3rd  a  Fourth 
below  it.  As  to  the  4th  they  disagree.  Mr.  Isawa  thinks 
it  was  tuned  a  major  Third  below,  the  other  thinks  his 
countrymen  do  not  know  a  major  Third,  but  only  tune 
the  4th  string  by  "  a  sort  of  instinct "  as  "  a  sort  of" 
Semitone  above  the  3rd,  in  which  case  the  interval 
between  the  3rd  and  4th  will  also  be  "a  sort  of  major 
Third,  and  the  Fourth,  from  the  3rd  to  the  5th  string, 
will  be  approximativcly  divided  into  a  Semitone  and  a 
major  Third,  which  is,  singularly  enough,  the  oldest  Greek 
tetrachord  of  Olympos,  possibly  tuned  by  a  similar 
"  instinct."  Then  the  Fourth,  from  the  5th  to  the  7th 
string, would  be  similarly  divided  by  the  6th  string.  Hence, 
taking  the  ist  and  5th  strings  as  E,  we  have  1  E,  2  A, 
3  B,  4  C,  5  E,  6  F,  7  rt,  approximatively.  Mr.  Buhicrosan. 
of  the  "Japanese  Village,"  Knightsbridgc,  kindly  allowed 
Mr.  Hipkins  and  Mr.  Ellis  to  take  the  method  of  tuning 
hiradio-shi  from  one  of  his  female  musicians  and  her 
music-master.  Writing  the  number  of  cents  in  the 
intervals  between  the  strings,  the  following  was  the 
result : — 

Theory...  II204  III112  IV  386  V 112  VI  386  VII 
Female  ...       193  164         362        82  399 

Ma-iier  ...       185  152         346       107  410 

The  differences  seem  to  bear  out  the  other's  views, 
and  arc  an  insiructive  lesson  in  the  inaccuracies  of  most 
Asiatic  tuning.  Mr.  Isawa  identifies  the  intentional 
Japanese  twelve  pitch-notes  with  the  twelve  notes  of  our 
equally  temperea  scale,  and  the  other  says  that  if 
Japanese  music  is  played  on  a  pi.ino  no  Japanese  eur  will 
be  oftcnded.    PraMj'  .ill-,  \\  n«  '»\  cr, 
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any  badiy  tnned  pi.mn,  differini,'  jmibably  from  performer 
to  perforaier,  and,  a»  &bown  by  the  abo%-e  comparison, 
oftn  out  bf  a  quarter  of  a  Tone. 

Mr.  F.Dis's  conclusion  wis  fhnt  there  is  not  anything 
approaching  to  a  single  "natural'  music  scale.  That,  on 
the  contrary,  the  systems,  where  systems  can  he  said  to 
exist,  are  very  diverse,  and  often  very  capricious,  and  arc 
ahrays  very  impeiftctly  carried  out  This  arises  probably 
from  harmony  proper'  being  unknown,  though  tMsemiU 
playing  is  common.  In  the  latter  case  unisons  are  the 
rule,  the  effect  bci!i;.:  ppnlin  cd  by  diversirs-  of  c|uality  of 
tone ;  but  certain  etiects  are  produced  by  admitting 
Octaves,  and  rarely  Fourths  and  Fifths— no  more. 
Also  a  kind  of  polyphony  may  be  remarked,  some 
instruments,  especially  ihmt  with  tones  of  very  short 
duration,  being  alkiwed  to  ^Mottt  while  the  others  go  on 
with  the  air. 

On  the  whole,  Mr.  Ellis  considers  his  work  has  only 
conunenccd  an  investigation  which  will  have  to  be  pursued 
for  many  years,  principally  by  physicists  with  a  slight 
knowledge  of  n\usic,  not  by  Kuropcan  musicians,  whose 
thoughts  arc  biassed  by  the  sj  stcni  of  music  in  which  they 
are  accustomed  to  think. 


NOTES 

Thk  .\nniv<  rs.iry  Mi-ctin-;  of  the  Chemical  Society  will  be 

hdtl  on  Monday,  M.ircli  30. 

Thb  Mercers'  Compuiy  bsve  nudes  contributioo  of  52/.  10/. 
to  the  ibnd  on  befaslf  of  the  fomny  of  the  hte  Henry  Watts, 
F.R.S. 

Wa  are  glad  to  from  tlu  :l  .  d  -  letter  of  Sir  Sj>cnocr 
Robinsoo,  ia  the  Times,  that  the  Admiralty  are  at  last  taking 
to  experiment  to  decide  the  question  as  to  the  best  form  of  war- 

!>lii|>.  Tlii-s  is  ."Vn  it  should  be,  and  wc  ]>o|>c  the  Adniir.ilty  will 
coBtioue  their  ir\(M.-riincDti  uolil  they  iutve  obtained  a  solid 
■deatilic  principle  to  guide 


Our  readers  may  be  Interested  in  the  following  remarkable 

and  wcll-.iulhciiticated  instance  of  the  clJi-ct  of  .itmoiphcric  in- 
fliieaces  in  varying  the  duiiance  ai  which  lights  arc  visilile  at 
night,  oommaaieated  to  «•  by  a  oorrespondent.  The  para- 
grafii  is  taken  from  the  A(>erdrfn  Junrn-l  .  f  Mnrrh 
The  steant&hip  referred  lo  was  00  her  weekly  voy.ige  from 
London  10  Aberdeen,  being  one  of  a  well*known  line  of 

pr.s5«.nj;cr  steamers  trading  within  the-e  p^  irts.  '*  Singular 
Fhrnom<tu)H. — C.ipt.  Marcbant,  <>f  the  s  s.  City  of  AlrriMi, 
leportl  that  owing  to  the  pcculi.ir  ct>nilition  of  the  .itmosphcro 
ycMetxlay  morning  he  ^aw,  quite  clear  and  bright,  the  Giolk-:ic>> 
Li^t  (Aberdeen  Bay)  at  I  a.m.,  when  hii  vessel  was  a  httic  to 
the  soutli  •'•f  Muntiosc,  a  liistance  of  over  thirty-six  miles,  and 
wiicn  two  miles  north  of  Stooehaven  be  could  di.Hinctly  see  the 
Bochaaneia  Light  (about  twenty  miles  north  of  Aberdeen  and 
three  milfv  south  of  Pclerliendl,  at  a  distance  of  fully  thirty-two 
nile».  The  lights  are  hiid  down  on  the  Admiralty  chart  as 
visible  at  nineteen  end  aeventeen  miles  respectively." 

The  hal^yeariy  general  meeting  of  die  Scoliiab  Meteorolo- 
gical Society  was  held  on  M.irch  23.  Hie  business  l>efore  the 
meeting  wa»  : — Re|X>rt  from  the  Council  of  the  Society  ;  Report 
of  the  work  of  the  Scottish  Marine  Station,  by  the  !>dentific 
StafT  f  r  :f.-'  I'ion  :  Anemunu-tricil  observation^  at  rMindcc, 
by  I>avi.i  Cuumsigh.-iai,  C.K.,  llarbcur  Chaml»crs,  I»nntlee ; 
Diagmm  to  facilitate  h^prametric  calculBtions.  by  David  Cunn- 
ingham, C.E.  ;  Furmatioa  of  snow  crj'stah  fmm  fog.  by  R.  I". 
Omond,  Snpcrinleadent  of  Ben  Nevis  Observatory  ;  Mcteorolugy 
of  Hen  Nevis,  lo  February  1S85,  by  Alexander  Bachais, 
Secretary. 


A  Tti ) ' .  M  fi.  iu  Fort  WillilBi  C^QRs  thu  ^  L41  ' 
M'KiniosU,  free  Church  nuoiiicr.  aad  Ms.  Cote  Utmn 
of  Fort  Williani,  made  the  avseat  of  Ben  5r«B  («  * 

The  weather  w.i-,  tine,  I'Ut,  owintj  t".  the  ■jLaiiti:^  ^ » 
higher  p.-in  of  the  rooaniaio,  footiog  to  mmuc  ptt:*  •» 
with  cooudcrable  difficulty.   This  was  pittiailaflf  <it 
about  Ijoo  feet  aljovc  the  Red  lluni.       i  c:  -.^x^  f 
frequvnily  10  be  cut  in  the  ffMco  saow.    i  be 
observatory  at  the  top  of  Hen  Nevis  w«fc 
lie.Thh  AwA  «[>iiKs.    'I'he  buiMingv,  with  '.he  cxir.- 
chimneys  and  tower,  are  buried  in  ibc  >iK>«.  ^cceii  w  - 
Iving  obtainetl  through  the  tower  by  means  «f  •  " 
once  reaehf-.f,  tbe  tm  'nis  nre  wry  ronif-irttWe.  Tbf  ,ia 
tant  wa*  fouud  aiiiuaing  himself  with  a  kiol  '»f  nt,*\ 
carried  over  ihv-  snow  by  means  of  a  aail. 

AT  a  special  meeting  of  the  Instiiatioa  of  Mec^ja  • 

eer>,  held  oil  llie  2o;h  insl.,  was  rea  1,  aiii  jii;^-.:    •  -..t  ■ 
\iy  Mr.  I\.  Uccu.i«  usj  the  l  ower  s^jJieriLil  efi^iu*, 
tR-tukcns.  it  cunusts  of  a  system  of  p«ns,  omftiar'  > 
spheie,  st>  niii'ed  .IS  It)  eiu'>le  iheni  urn;'  »  ibe  • 
pretsiire  to  impart  rotatory  iai>tioo  tu  a  -.Uai.^  C«fci»^- 

in.itically,  the  ibfse  denentaiy  moving  ptfi>  • 
engine  is  composed  arej  a  pair  of  <|Qart<f  i|*ia*  ' 
circular  disk  of  the  same  diameter  as  the  • 

hei-.VLon  them.    Tl'c  straight  edjr-  ..f  iho  -v^c--.  1 
hiii^e  I  on  op|iw4lc  Mdcs  of  the  tiisL«  aJ'Oij; 
angles  to  each  other.    Each  sector  rotA:ev  u^^jb  v.  st- 
upon  whicli  1:  1    fi-cd  ^yiatnetncally  ;  ihe^: ii- 
sawe  {)laov,  mccliiig  in  the  centre  of  ibe  ilt>k  M  ««  uc: 
The  two  sectors  thus  ooRetp«ad  with  the  twoVm*  w 
universal  loml,  the  ilisk.-  replaemg  the  vri>ss{:tcoc  ^■■aw* 
bows.  Throuc;he>ut  each  rcvolutioa  there  arc «3»*c»|^ta?J' 
tiessimultaneously,in  proces«  of  opening  sod  iwwslh.  •  ' 
of  cl'-mg.  -ill  fniir  :il»ke  cli.-»ngitig  at  the  'tme  w«* 
in  ica>c  iinii  diininurion.    If,  thcrefirc,  the  iHii.'i 
sectors  be  ehL  l  ed  within  a  hollow  sphere  of  the  m  j- 
and,  il  Ktcam  l>e  admitted  into  the  two  <i^<iui^i" 
exhauKtcd  from  the  two  that  are  closing;,  cjctir-. -i- 
motion  will  be  uio  tueeii,  ■liiviiig  the  twi'  jiafu  >.  ■  • 
the  a«e»  of  the  two  seaor«.    When  oiue  •■•A  tiic 
ehamlKrrs  \*  only  just  commencing  to  opos,  the  otknw  ^ 
su  that,  while  the  one  is  making  no  ehori.  thr  i—ei  ■ 
position  of  bcii  etiort.    Although  ibe  «rbole  -ji  ^^-T- 
be  naid  (o  be  contained  within  the  sphen,  k  b  •»  "S" 
feritiirc  in  the  s)  vicni  lh:»t  the  cs|  :i'-ity  of  the  r«f 
thnn  (he  frll  c.ip.' ity  of  t!ic  ipheie  ;i-eU.  ir-s*^''-'*  • 
(pmrler*  of  the  sphere  are  6Hc<!  .in  I  cmprie^i  i-  ' 
The  Tower  spherit.d  engine-'  h.ivc  been  um4  i*' 
lighting  ol  n.iin-  on  the  tirc^t  Ej.-fetii  R.uIwjt  ;  I 
tinued  nwimn^  4nc<  October  2ij,  1SS4,  \»i:h  j>crfr-;> ' 
rc»uUs.    The  engine  is  ompled  dinrcilj  to  a  dyw«" 
made,  the  two  being  t  .-cihrr  on  one  bed-pUte-  Tv 
I  nKumie  I  uii  :lie  t. i;>  fjf  the  loionKjlivf-lK/ilef 
«o  that  it  occupies  no  space  oa  tiie  ^ooi  pUu.  so'  ^ 
be  taken  direct  fnnn  the  dome.  The  taattnom  ^ 
was  illaatrsted  by  meant  o(  t«coty>m  disctsmi 

We  have  received  the  Report  of  (he  Ci.^ 
I»ndon  Institute  for  Technical  Exlaeatroo  for      f'^  ^ 

M.   Ai.HKKi    GaijDRV,   IV^Iovjr  of  i*al««>»^t' 
Museum  of  Natural  History,  has  repro.lBceJ  s«  »  P**^ 
note  jc.nl  by  him  before  the  Academy      SkiePC""  ■  - 
gallery  of  faljeoolokigy  ad'Je<i  to  the  rsco  . 
j  Museum.    Thi^  i»  a  provislorwl  gallery  lot  tbt  , 
I  of  fosMl  ;i:iim.-ils;  bill  M.  (.injry  hn  the  vliiun     '  '  . 
j  perfect  and  elaborate  gallery  before  bis  tp»-  ' 
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ae  say*,  m  condudinj;  his  rtescripliwn  of  its  v>>iv  n  .  1^  1  u  t>'"u  [ 
bdng  mfficient.    What  i»  nc«<<cd  U  a  moaeuin  whei«  the  lu»>»U 
xxa\d  be  classified,  epoch  by  ejx>ch,  Mid  wliww  H  tiNMiliI  b»  •■•y 
o  follow  the  history  of  the  development  of  life  Inx"  l'"-  l>w 
«rhich  trticcs  of  it  sre  perceptible  down  to  the  coming  oi  m ... 

We  may  hope  th«t  one  day  Fnmee.  wh««  C«wtarlwinilc'i  il>. 
-cicncc  of  f  .  b  ill  hnvf-  a  paUnni<anv^it;^l  n>u»eum  worthy 

>f  her.     Meanwhile  the  new  gallery  v»»ll  tender  a  icrvico,  fur  It 
/HU        some  idea  of  the  iMjcrty  q(  aadeat  aattm.** 

THB  Electrical  Exhibition  held  at  the  f  )h-,crv.rtury  of  l'uri> 
A  as  oi>enc.l  by  the  President  of  the  Republic  on  ihe  aui  InM. 
1  he-  Miuii.Lcr^  of  Postal  Telegraphy  and  PuMle  In«tnictloB 
A-er«!  present.  A  Gramme  machine  was  m'.c-I  for  niialini-  ih<^ 
l.ariic  dome  on  the  roof  of  the  e«UbU»hment  j  the  rotation  of 

'  •"■  "  •  -  —  -•--••I* 


Ul  i«>iui  til 


A  WHIIt'K   M  A  tvxtlt 

ilf*»  rllw*  a  WMifk  »»m  Vhe 

n, 1,1.1  .U..I  l  oirinii  C'lmiarWs"  wimidUd  iow«(d  iMa  »4mW 
tl.c- . .  imny  l.y  »  «'h«»I»r  who  aharwanit  hMAma  Vlowflf/''^ 

Coil....,    Uulnt...  v..lu.,..:r.       luiiy  .U  it..i|ii..,,  wr 

Mil. «  only  «iiodBVolMl  lo  loielnu  ».lf.itoin.^t»  ^»t.»  ♦»..♦»>♦♦.»(••*"' 

cun»     rotty  «ww  "f  »he»B  "ra  manll'Miod,  but  a  few  tmkp0f» 

an  Inclu.lcl  ii.   »b« 

yean  which  ilw  hu««My  'i"^"^  •  * 

in  of  knowWar,  In  m»»««     »»••  '  '  '""^  ' 

foreiun  n...il  .u, ,      w     lo  l.^  il«d,  ^'Mm 

I  l.c  ciriK  .1  *         ...uoiiowari  racomart  In  fMs  tm- 


•  (ininf  on  th«  root  oi  ttie  e«tatiu»nmciii  •  »uc  iiH^n^n  >"  ■  thcui.    •     ••••   •          ^  ,   ,  , 

dote^rm^e^U  "S^a  dbt«.ce  by ray  of  electd.  t«ry  ware  In  ^''^^ ''^ ^i'r:^ 

ight  ««t  through  the  aperture.     Tran.mi.si-.n  of  fon         .   «>t  .'^  ^i^', j^' V^iji^ 

^taaooe  was  abown  by  setting  into  operation  a  printu..i  n..^  .ul         .Uuh  .-Mltuu  ^j,^^^^. 

ihioe.     A  serie.  of  tea«  U  bemg  deUve«d  on  the  aeveral  'IV^-  are  .upj.-<d  .0  .-v        1     '  u  . wc  y  ».va».^ «^ 

opi.^  relating  to  elcctikit,  «  a  nx,m  fitte-l  up  for  the  ,«rp.«e.  Ufo..  ChrW.  I-.,  «         ri^'^'^J^ly  U        -Uoi  .i!!^: 

lie  firstiabjM.  Wolf,  oothe  ApplK.t.onof  Kl...rici.v  to  A>.r.>.  ^''^  X-^"* '•'^^''^  i*^ 

HMoy.  «Nl  the  l«t  by  M.  M«ie^I>avy.  on  the        of  ElecWy  i  e«:.pt  that  tUy  1.    1  ^  ST^  J^^^^* 


ake-n    !  .wn  by  vhrirtLir.  ^  ^ri-.cr-  jij^  l  j. .  ..h%l.'?'l. 

T  »<E  Mftefrrl.'-^iiiti  Zcuzfkrt/t  for  Fetn»ary  vootam*  a  n«/ifc« 
r>T.  EwAenhneca  cn  Ae  effect  of  the  S-^*  «arb^,a*l«  of 
hTKtnwa  l>a7  htw  oa  the  musnrtie  wii*'-***^  appaf»»i»  * 
S\  ilheta»h.T«u    Lmnus  «!5%3  •e^her       ea-r-  'i*  1"^  * 

lor    the  Kc«k«lo«  can».-v-*»e  had  any  ir1-r-..«  .r^'/^er 
he  ir.  tnimen-  a:  tun     ;        •••-ie  at  -C'       of  "-^«r»« 


•  •.»  e"  :  •«#•* 


olloavine  reaulta.    '-•f  ib«  -^-'^  ^ 

en  . :  V.  h'.w«i  nay  per-cf:--.*  0-1.;*  f  -  'X  i-^  ^  '  ' 
fbc  Airvc  fc/r  Lorizun-^-  ar.«f  :-.v  i.p  «  '       1'-' 'J 

m  uufur:uaa:e  ncci  .ro- r   lx.e  lu.  -i-uw.-  ««-^"- 

iirevtiao  fton.  .ou:r.      ui^-u-     Tj^  n.^.  n.^..  of 
•.»Hr  tune  of  the  emrtxisttai^        ""^  "'^ 


■ii- •i.T-liancr.  inx\ 
■hvwcd  a  ga}  a: 


till-  :•  '"I-  n  - 

rev'  'i***"-  m  f\>  J     -  — 


11  ■ 


ff*.  t»c.'  ••  a*. 


IV.        •  •*•■  -'-^        '  '  " 


the  I'.a.l^r-  V«".  "  ^ 

t  ^^uy^     »o.«««u  ^  'ttx^mm- 

b^.^'  -Tu  t,iii^'i  5«$  fa-  fr-  *-Vr'- 

M  -  ^jdMd*,*/a  .r»d.      r^?*'  l^.naa 

#b»  fjurtL  c*dc  vf  *  a»f-^i"rT- 

   tU.  <^   U-ti^-Oi^.  -  -^t^ 

cipk  iw:  *  «««*«^  ..  ti* 

,j«^Md  va-  Unt  iMiW*'*- 


Tuc 


,         a*!^.  tiM'  tW  Vjav 


,fhi.  arhicti  i*>  /"^ 

.iicu  1^-  a-  i^t^-    '  '"t" 

VVxlitdwakavcL.      1'  '"' 
.  -enwich  time.     '  i**-  " 

♦  lihoOt    1650  f.l»'/i»»«'l«' 
.muada  ao*f  ••  uun><siei 

•  'ju.d  vMrymt'  ■'••»:"••' 
xt:urd  the  djO««iit^  .>.^  ■' 
at.  Kcr  o  tbii'i  i***-  ^' 

r«/«f|{' 'tteXJ  tlia:  V  • 
arttivii  Bu^ili  b«*<- 


,,,,-i--t.ei    »  ^ 


.   .4  ^  ' 


« 


Til*  ».«.»*»'^  -'Z^^ 
yumine^  i«-  ti*f 

jt^^  ivo  air     ■  '• 


«(«lwu 


Msi*o; 


ud  bv  Go( 
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ycir  iH.S7.    The  Govcrnmtiit  has  piu^joscJ,  and  the  Chambers 
havo  adopted  *  Uw  having  for  its  object  the  preservation  of  fish 
and  their  restoration  to  the  rivers.    IIil-  ruain  olot.icle  to  this 
end  is  the  pollution  of  the  waters  of  small  uniwvigablc  streams  by 
*oliil  aii<l  li  (uii'.  matter  poured  into  them  by  various  in'lu>irit--., 
which  reoder  UteiB  mio&x  for  the  bfceding  and  existence  of  fish- 
Tlie  Acadcmx,  therefbre,  calls  on  sdeooe  to  aid  the  public 
autliuritie*.    One  of  its  members  has  placed  at  its  disposal  tlic 
sum  of  three  thoBsmd  francs,  which  it  bac  d«ctdei)  to  s;h  n  1  in 
giving  a  prize  for  a  tboraugh  study  of  the  foUow  ing  tpc^uuns, 
at  once  bioloj^'ical  and  chemical :  — (i)  Wliat  ure  the  special 
cubsUUKcs  in  our  principal  industries  which,  when  mingled  with 
the  «wter  of  mmII  streanw,  tender  them  boompatible  with  the 
existence  offish  and  unfit  for  the  consumption  of  man  and  beast  ? 
(2)  Investigation  aiwl  indication  of  practical  measures  for  puri- 
fying water  as  it  leaves  manuCKlories,  to  atto  render  ft  innocnous 
t'p  fi>.h  without    interfering  with  the  inctusfry.  roinbininf;  t!ic 
expedients  offered  by  dccaiuinjj  l-asinv,  dUcring  and  chemical 
accnti.   (3)  SepanUe  experiment-,  on  the  sufattances  whidi  in 
cadnpedal  indoslty  kill  fish,  and  on  the  de^^ree  <T  re<ii^.tance 
wludi  each  species  of  edible  fish  offers  to  this  destruction.  (4) 
A  list  of  the  rivers  in  Belgium  which  are  actually  depopulated  by 
this  stale  of  thiqgi,  with  an  indicatiop  of  the  special  industries 
in  iheae  riven,  and  a  Bit  of  the  edible  fish  which  inhabited  them 
before  the  establishment  of  the  factories.    If  a  memoir  Is  judged 
sMiaiactoijr  for  the  Mlutioo  of  the  two  first  poimi,  a  prize  of  two 
diooHod  Aanc*  win  be  given,  even  though  the  two  latter  ques- 
tioni  are  untouched.     Papers  should  be  legibly  written,  and 
should  be  addressed  to  M.  Liagre,  Perpetiul  Secretary,  au 
Palut  des  Academics,  Bnuadb,  before  October  1.  18S7. 
Quotations  arc  to  be  nude  witli  j^'reat  exactness,  and  authors 
Aotild  ihcrcfure  mcniion  the  edition  and  page  gf  works  cited. 
A  motto  mast  be  selected,  and  the  nanus  indkMed  in  a  iepante 
icalctl  envelope,  with  the  motto  su|>erscribed.   The  papets  Mnt 
in  wUl  remain  id  the  archives  of  the  Academy. 

A  IBCENT  issue  of  the  Pekin/^  Gazette  contains  a  report  from 
the  outgoing  Viceroy  of  Fukhien  stating  that  he  had  handed 
ov^r  tlie  inaignin  of  office  to  bi«  suoceitor,  including  inUr  ali.i 
the  leal.  the  imperial  death  warrant,  banners  and  ublet^^.  and 
the  conch-shell  liest  used  by  the  Throne.  The  latter  has  a  curious 
use.  A  coBch-abell  with  a  whorl  taming  to  the  iigjtA  is  supposed 
when  blown  to  have  the  eSeet  of  Milling  the  waves  (from  the 
excruciating'  nature  of  the  ^ound  ?),  and  1*  hence  often  bestowed 
by  the  Emperor  upon  high  officers  whose  duties  compel  them 
to  take  voyages  by  aea.  The  Vieeioy  of  Felchien  probably 
pr.s'iev^es  one  of  tho^e  shelU  in  virtue  of  his  jui i.  ii.;;ion  over 
Formosa,  to  which  periodical  visiu  of  inspection  are  suppoied 
to  be  paid. 

Under  the  title  "A  Prophetic  Almanac  a  Hundred  Yean 
Seiem*  H  I^aiure  describes,  with  illustrati.nv  ,  ]  n  of 
one  of  a  series  of  almanacs  issued  between  1789  and  1799,  which 
has  recently  U^n  presentetl  to  the  Paris  liurean  of  Meteorology. 
The  collertion  was  made  at  the  time  by  Gueneau  Monthrillrsnl. 
the  oolleagne  of  Buffim,  and  the  anthor  of  the  section  on  birds 
in  the  latter's  natural  history.  Montbeilbrd  wxs  also  a  meteor- 
ologist, and  his  observations,  made  at  hi:*  chateau  at  Semur  in 
C6teHl'Or,  can  he  employed  to  check  the  prophecies  made  in 
the  Almanack  /f./,\V  piiblishetl  annually  at  Troyes,  "  par  les  joins 
Uu  sieur  Maribas,  grand  astroiogne  ct  math^maticicn."  .Selecting 
the  page  «f  the  alnaanc  for  the  month  of  March,  1 785  ( precisely 
1  ccntnry  ago),  we  find  in  the  last  column,  in  ordinary  language, 
Ucucral  predictions  for  the  four  quarters  of  the  montJL  For 
example  :  "New  moon  on  the  lOth,  at  lOh.  38m.  m  the  evening, 
m  the  sign  PIscw.    The  weather  will  be  fine,  and  the  winds 

'**  lo*""  columM,  filled  with 

^aigna  and  occvpyiagtbef  middle  of  the  page.  The  last 


of  thoe  gives  for  each  day  the  \>i  tir  ib<j«  x  -v  ■ 

the  zodiacal  signs.  The  first  of  the  four  indictfah|s9a  ■ 
a  triangle  whether  the  day  is  a  festival  ar  s  *ti%a{4it 
the  second  column  the  nature  of  the  weather  m'sjdi  an 
pected  is  marked  by  a  succession  of  signs,  t&<  . 
given  in  the  first  f«gt,  while  the  third,  by  a  mim  «r4 
signs,  tndicatathenatnreoftheoperarimNlbrwIiASftf 
question  is  partictilarly  favoutihlr.  T>.  Sicur  KjnV  tit 
his  clients  that  March  10th.  ilth.  and  a&h.  (7lS,e>i«| 
able  for  hatr^ntthig ;  the  ttth.  tjth.  aadsT^fcr  pi^ 

nails  ;  the  2nd,  14th,  and  2lst  for  bl  >>!  Icctag;  b« 
only  one  day,  March  4,  00  which  pills  shoaU  be  taL« 
would  be  vnwlae  to  wean  infanta  on  any  di^  bat  ihtNi  ^ 

wo.5<!-cuttin(;,  the ')th,  t5!h.  or  j6:h  -.huidJ  hiv<t»> 
aud  M  on.     The  philosophers  weather  prrdictnos &ir  ik ^ 
appear  to  have  been  falsified  in  altnoM 
foretold  rain  for  «even  ^aj-  and  s.i^w  f  ■:  ta.-. ;  it! 
very  slightly  on  three  .lavv.  none  c»t  wLiJi  wet*  tr^Ji^  f 
llim,  and  did  not  sn<  >w  on  his  days  at  alL   In  irmp(?t:3% 
was  as  bad,  for  the  day  which  he  foretold  wou^  be  «va« 
the  coldest  of  the  whole  year.    liesdes.  *•  the  rtrtm  nA 
of  the  air  for  eadl  day  pixxluced  by  the  -t  t  ■  ue 

Siettr  Maribaa  proniaea  in  hia  title  page.  "  acvod  |mat« 
suitable  for  eyhilataling  and  diverting  cnrsMi  ad  ndiC 

minds."   Among  these  meteorological  ^fniuJeittj  s-t 
ing Women  are  cored  of  lifinrm  t»y  vanity  « -« 
know  a  woman  weD,  it  is  necessary  to  conlmliff  Itr:  ^ 

^;rows  old  so  Soon  a>  a  hencru.     The  "graol  K-T 
luathemalician  "  evidently  intended  hw  "  pccuy  aywft 
for  thoae  of  n  mclaacboBc  turn  of 


is&irikiA 


Wc  have  received  the  ^rtmiimgt  of  the  He 

Hi^t.iry  rhih  for  the  yenn  i8Sa.  and  iSSi  " 

h-is  Its  home  at  Reigate,  and  iu  papera,  iboaghMiMiy- 
with  soath  and  cenlnl  Snney,  nnge  over  a  cmk  • 

natural  history*  suHjects.  .\in  jni^  the  firincipal  fJfv^ 
number  (which,  it  sh'udd  1>e  rciuxiLcd,  would  he  OKt  • 

hyaoindrK.  or  iias^ifiei  h'.i  of  the  pn|icfv} aie>-Tk 
disease,  by  Mr.  Gill  ;  the  hairs  of  plaou  a*  ojcvsw 
>  jpply  of  water  and  nourishment,  by  Dr.  R'»ie^ . 
in  Wray  Park,  by  Mr.  Crosfield ;  the  SfroJtiiM  fmi 
water  &di  parasite),  Iff  Mr,  Boyle :  the  habtu  ef  dv 
Crustacea  of  the  British  Idands,  !>y  Mr.  Lijvrtt  t  mt 
life  of  the  Reiyate  illstnct,  by  Mr.  Gilbert.    .U  tt 
work  of  the  Club  appears  to  be  done  with  «n  e^* 
from  30/.  to40if.  peri 


Wb  ate  ashed  to  itale  that  u  the  ffpect  «f  ' 

Thomson's  Raltimore  lectntes.  ]>.  i<>5,  iu  line  13  fr- 
the  page,  and  m  the  leti  band  mcfflbers  of  e^4iti»• 
(ai).  for  <«  w  "  and       »  rwI  "  ■  "  aad  '    '  rap 
The  additions  to  the  Zoolugical  Society's  tjsidt. 
past  week  include  a  Malbrouck  Mi>nkey  {Ctri  )fttlt> 
from  Sooth  Africa,  presenter!  by  Mr.  \V.  E.  C' 
Monkey  {Ctrcof'ithtcMt  )(rUeo-viri.lit)  from  Soadl 
sented  by  Mr.  W.  Ockey  ;  a  I'ioc  .Marten  {MmkL  - 
Ireland,  presented  by  Mr.  Frank  Sbaqj ;  a  Bsr' 
(MuHta  nis,-.ris\  from  Java,  two  St.  Helena  Sr. 
thagn  butfracea)^  a  Orey  nedicd  Setin  Finch  {Sir' 
a  Brown  Canary  Pinch  \S«rimm  tittm\  tw» 

I  V,nn«i  )  fr,„i,  Souili  Africa,  pretentd  by  Mr 

two   Pheasanu   {i'kaiuiHtu  fpJtJkumU  itritoh, 
Stein-hok  {Mmttntgiu  trmuhu  9),  bar  W>  • 
{Dih^ut  earufuulaUiJ  i  S  t  9),  twn  Wlutf 
Eaters  [Critka^  all'ogutartt  J  9 ),  tww  !jtti««^- 
ttriatu.)  from  South  Africa,  tWO  BrsoUaB  TlB^ 
mt/w  iratt/ims),  two  Greca<lMndad  l^n^BB  i 
from  Braul,  purchased 


.  ij  i^od  by  Goo«Ie 
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ASTRONOMICAL  P}fEXOM/-\A  FOR  THE 
WEEK',  1885.  MARCH  29  TO  APRIL  4 

,FuR  the  rcdconing  of  time  the  civil  day,  commencios  at 
eenwtch  mesD  nidoig|ht»  «QBptiqg  tlw  hooft  M  to  S4,  U  fieic 
tploycd.) 

At  Gvumritk  tm  Martk  99 

n  risc^,  sli.  44111.  ;  ftouths,  I2li,  4m.  447>.  ;  -M-ts,  i8h.  27111.  ; 
tied,  on  meridian,  3*  34  N.  :  Sidereal  Time  at  Sunset, 
6h.  561M. 

oon  (Full  on  Marcb  30)  rii«»,  tyh.  joib.  ;  Mutlui       jam. ; 
scU^  5lk  3JB.*  J  dcd.  m  ncridfauD«  o*  35*  S. 
Plaiwt 

Vemtt 

Mars 
Jupiter 
Sfttuni 


h.  n. 

17  8S 

17  28 
4  44* 
o  48* 


0«d.a>aeridiau> 


10  ^N. 
t  31  S. 

I  10  S. 
>3  49  N. 
31  51  N. 


"9 

29 

31 


*9  • 


JO 


k.  n.  h. 

6    3  ...  13  O 

5  J7  ■-•  «i  it 

...    5  3*  •••  ««  30 

...  14  13  ...  2t  28 
...    8  38    ...    16  43 

InalicMct  that  the  tetlmg  i<  tKat  of  ihc  following  (|af< 
Ocevltatwm  ^fitars  by  tht  M0«m 

CorrespotuliiiK 
Mg(e»  irom  ver 
MX  l»fip(ht  ' 

b*  1B1  b*  in*       %  * 

0  14  ...  I  9$  ...  75  JI4 

1  35  ...  a  17  ...  4J  334 
3  $7  4  54     IM  aSy 

31  20  ...  32  a6  ...  t8  240 


Star 


Uvf.  Oiiap. 


for 


75  LeooH  ...  5l 

76  Leoois  ...  6 
9  Ltoow  ...  si 

A.C.  4591  .  ..  6 


h.  m. 

'  3^ 

»9  44 

23  4 

ao  o 
o  6 

3  « 


I  March 


I.  cel.  re«p.  I  31 
I.  tr.  ing. 

I.  tr.  egr.  A|wil 
I.  eel.  reap.  I 
II.  tr.  ia£. 
II.  U.  egr.  2 

19  13  III.  oefr  Map.  '  4 


h.  m. 

,..  19  14  II  I.  cel.  (iisap. 

23  41  III,  eel.  reap. 

...  19  11  II.  occ.  disap. 

*3  53  ^I-  reap. 

...    3  59  IV.  tr.  ing. 

...   3  5  I.  tr.  idg. 


The  OcctiUatiomofSUMaad 
i  are  vi»tble  al  Gc«*li«kli. 

M*rch  JO. —  Partial  eclipse  of  the  Mooa.  TIlC  timcs  of  lir^t 
oniact  with  the  pcnumcwa  and  shadow  are  13I1.  49111.  and 
4h.  58m.  rcbncctivcly  ;  tbc  middleof  the  edipw hat  loh.  34111. ; 
be  times  of  last  contact  with  the  shadow  stid  penumbra  are 
8h.  91D.  and  i9h.  tSm.  respectively.  The  Moon  wQI  rise  at 
;rcenwicti  .iftt  r  tiariqg  left  tke  ihlOOW  httt  whilst  Still  obscured 
ly  the  penumbra. 


GEOGRAPHICAL  NOTES 

It  scenii  probable  that  the  Gcograj'hical  Societies  of  Berlin 
md  Munich  will  join  that  of  Vienna  in  sending  Dr.  Lena  to 
VfHea. 

Mk.  O'N'kill,  our  romul  at  Mozam!  i'luo,  win)  done 
•  >n)'  I  xtclknt  exploring  work  in  ibe  Lake  .Nyasva  region,  has 
i  I  ..rrn  r  1  in  this  country,  and  will  siboitljr  reed  a  paper  befeie 
he  Royal  Geographical  Society. 

AT  the  meeting  of  the  Geographical  Society  on  Monday, 

Then  a  paper  I'V  Nl.iior  Iloldich  was  read  on  the  geogra]  hic.il 
work  of  the  Aft;li:in  I- cnnticr  Commission,  Sir  Richard  Tl-iii|i1<: 
.pokf  in  ^'nin^;  tcniii  •>{  the  coiupk-te       ir :i;ki;  "f  gcogra|)h\  in 
hi*  country  ati«l  th«  coaM.x|U€fU  ia«;uiiiiic(c)uy  nf  the  pnlilii. 
udjje  of  the  true  bearings  of  such  a  matter  as  ilut  h.av 
xrtween  Russia  and  England.    The  .Society,  he  remarked,  per 
orins  a  public  service  in  bringing  Inrfore  the  public  such  papers 
i<  tlint  of  Mr.  Hddlch,  ana  we  hope  they  will  sacceed  in 
)b(niiitng  fiir  geograpbf  die  pootioo  it         to  have  in  English 
Klucatinn. 

Wk  learn  from  the  Timn  Pari>.  Corresijomlcni  that  the  War 
\! iJii^;nt:'.  uf  l  iaiicf,  Germany,  and  Italy  have  recently  ln.cn 
ikanutimg  attentively  Kcugrapnical  maps  in  relief,  constructcii 
yfi  a  system  of  which  M.  dc  Menilouca,  a  Portuguese  Council- 
lor of  State,  Pretidcnt  of  the  Banco  Lusitano,  pouesses  the 
ptfeat,  and  if  the  pRHUilBilor.  Tbe&e  relief  maps  are  stated 
the  advaoiifN  fentiall/  iidniitted  to  be 


by  relief  m.ips  and  the  convenience  ami  accuracy  of  m.ips  on  tl.\t 
surfaces.  'I"he  Corresj" indent  !>tate<t  that  this  new  method 
rapidly  reproduces,  I  y  a  i  iji  meal  and  mechanical  process,  plane 
maps  with  the  curves  and  altitudes  in  reliefi  to  reprcKnted  as 
to  correspond  absolutely  with  the  elevetioDs  cstnUished  far 
accurate  obsemtions.  IlieBe  impe  ue  drawn  on  paper,  which 
may  be  described  «  thin.  Tb^  we  not,  however,  put  out  of 
shape  even  by  bciiiK  boddco  «poa.  Yet  thsy  ottf  be  tolled 
up  and  plicra  in  the  nairowest  case,  so  that  they  ere  very 
portable  and  light.  They  are  not  injure  l  Iiy  water.  The  Cor- 
respondent soaked  one  of  them  for  forty-eight  hours  in  water, 
an'i,  on  taking  it  out,  all  the  part  which  was  in  relief— that  is 
all  the  paM  siihjccte'l  to  chemical  prfxe'^se't — remained  at''>'okiti  Iy 
intact.  The  relief,  the  forresponiient  states,  is  produced  on 
them  in  such  a  manner  that  at  a  single  glance  one  can  take  in 
the  whole  topography  of  a  district,  its  defiles  and  heights,  its 
water-conrses,  and  all  the  lesser  obstacles  of  the  country  in 
which  niHtaqf  openttiooi  have  to  be  carried  on.  Of  coune 
relief  maw  ate  well  known  and  pkntifol.  The  drawback  to 
thoM  which  iadade  large  areas  b  that  the  allitndinai  scale  has 
to  be  Steady  exaggerated.  Beth  in  Germany  and  Switzerland 
beanliral  reliefs  of  limited  areas  are  made,  not  only  in  plaster, 
l>ui  aNo  in  ]).%pter-m&ch^,  the  horizontal  and  altitudinal  scales 
of  wllich  are  the  same.  Tliesc  new  tnaps,  liowever,  :>eeni  to 
possess  many  ailvanta^es  over  either  plaster  or  papier-mache, 
and  We  should  like  to  knov\  how  large  are  the  areas  which 
are  contained  in  them.  NVe  are  also  curious  to  learn  the 
chemical  process  used,  and  whether  embossiiig  is  not  to  some 
extent  emphyed. 

In  the  MitlkalungtH  of  the  Vienna  rieo^raphical  Society  for 
Febniary  ll'.d.  xxviii.  No.  2),  Prof  Blinncniiitt  descriLies  the 
states  cxistinjj  in  the  Phili]jpine  Islands  at  the  time  o{  the 
S|>anish  L'onipiest.  Theie  were  of  two  kinds;  Mohammedan 
[irincipalities,  which  were  the  larger  and  more  important,  the 
polity  of  which  was  b.ised  on  the  feudal  system  ;  and  a  vast 
number  of  small  states,  cons)->i  1  t  only  a  few  villages  each,  in 
which  the  Government  was  La^cd  ou  a  complicated  system  of 
slavery.  The  latter  is  described  at  considerable  length,  and  is 
exceeoiodv  intcrestine.  Henr  Heller  completes  his  paper  on 
the  Klo-Dagh;  whue  BetoD  Kanlban  traoalttet  from  the 
Rttfsian  the  recent  letters  of  Cd.  Pijevalsky  from  Central  Asia. 
The  President,  we  are  glad  to  observe,  was  able  to  announce 
that  the  recent  apj>ea!  .)f  tlie  Council  for  more  im  inbcrs  ii> 
enable  the  Society  to  take  a  ];lace  worthy  of  the  Austrian  c.>i>ital 
in  geographical  ■-cience  ha^  liecn  very  successful,  402  new 
members  haviiig  joinc^l  up  lo  KcKniary  24.  .^t  the  meeting 
)u-!.i  on  that  date  the  Litrarian,  I)r.  Lc  M onnier,  descril>ed  Mr. 
Ihonison's  recent  journey  into  Kastern  cjuatorial  Africa;  and 
Dr.  Zehden  read  a  |>a|>er  on  Sliamanism  in  Upper  Austria, 
which  will  be  printcti  in  the  next  p.art  of  the  Transaciicm. 

The  last  number  of  the  China  Revino  contains  a  len^^thy 

i)aper  on  Formosa  hy  Messrs.  C' il  jiihoun  and  Slewart- I.<)ckhart. 
X  professes  to  be  based  iin  all  available  sources  of  infoniiation, 
and  on  the  evidence  of  tho^e  wli.>  have  resided  and  travelled  in 
the  islands  The  mu<it  iuicresiiiig  .<iectiun  is  one  on  the  Dutch  in 
Formosa,  which  is  followed  by  an  account  of  the  Chinese  nUe. 
The  physical  geography,  and  the  cities  and  commiuiications,  a  * 
treated  in  some  detail  ;  but  the  portion  on  the  aboljginc»  wu^ 
irritten  without  mncb  refetcnoe  to  "avaibble  sooioes."  The 
precise  position  of  these  aborigines  is  one  of  the  most  euioiis 
problens  in  ethnobigf,  and  veiy  much  more  his  been  written 
about  them  than  the  authors  of  this  paper  seem  to  be  aware  of. 
They  note  a  vei)' curious  custom  .luioiii;  the  nialcs.  They  aie 
deprived  of  their  eye-teeth,  which  are  knocked  uut  when  they 
are  quite  vuunt;.  By  some  it  is  thought  that  this  improves  the 
wind  for  hunting,  whilst  others  coimdcr  that  it  increases  the 
lieanty  of  their  appeaiaace. 


ACCIDENTAL  EXPLOSIONS  PRODUCED  BY 
NON-EXPLOSIVE  UQUIDS^ 

u. 

n^HE  disaster  on  board  the  Trhimiht  combined  with  the  fact 
that  this  xerotinc  siccative  had  be«i  issued  to  H.M.'s  ships 
generally,  the  authorities  and  offioeia  of  tfaK  navy  hanag  been  10 
Ignorance  SB  to  itsdsngeroos  aatore^  re-directed  oSdal  attention 

'  AdJrcrt  deliveml  at  the  Royal  InMiiutioa  of  Great  Britaia,  Fliltoy 
March  ij.  iSSj,  by  Sir  Fredeikk  Abel.  C.B.,  D.CL..  F.R.S.,  M.ft.1. 
.».47a. 
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Hinks.  Some  of  the  more  recent  American  lamps  exhibit 
decided  improvements  in  the  details  of  conitnution  of  the  oil 
reservoirs,  the  Wlck•ho)|^-•r■>  nn  l  dcvaio's,  the  .irrangcment  lor 
extinguishing  the  lamps,  . 

It  does  not  come  wilhm  the  province  of  this  discourse  to  deal 
with  the  marvellous  development  of  the  petroleum  industry  in 
America,  where  the  region  of  Western  Pennsylvania  now  fur- 
ni^hc.<<  alMUt  70,000  barrets  of  oil  per  day,  having  up  to  January  i, 
18S4,  yielded  « total  of  a5O»O0O^O0O  beneU.  Nor  would  U  be 
releiint  to  enter  apoa  the  conalljr  interesting  topic  of  the  recent 
extraordinary  progrcH  of  Qw  Mne  ladwti;  in  the  Cenwmut 
which  is  chiefly  due  to  MeMra.  Nobel  Brotbien,  farther  than  to 
refer  to  the  fact  that  the  Baku  petroleum  lamp  oil,  which  '•»[>- 
plies  the  enliie  wants  of  Russia,  and  ii  gradually  o^talnin^^  a 
footing  in  Germany,  and  even  here,  appears,  n  )twithstanding 
its  comparatively  high  s|K-ciftc  };ra\  ity,  to  l>c  adapted  for  uie  in 
mineral  oil  lamp''  of  the  ordmary  construction.  This  seems  to 
be  partly  owing  to  the  conij  aratively  small  proportion  of  lamp 
oil  that  is  extracted  from  the  i  ni  le  Baku  petroleum,  in  cun- 
teqveoee  of  which  the  variety  of  liydrocarhons  computing  (hat 
IModoct  of  dntiDatiOD  which  is  used  fur  iHuminating  purposes, 
picwntt  a  narrower  raiife  than  is  the  case  io  the  oiaiaaiy 
Amcdaa  pelrolenin  toil  of  oownaerce.  It  hat  itae  been  esta- 
blished h^  cuefal  ofaeervatloM  vriiich  Reil>tein  has  institntod, 
that  some  AnerieaB  oQwhidi  U  specifically  lighter  than  the 
Baku  oil  U  not  readily  cam'cd  nyi  10  the  tlaine  as  the  latter, 
by  the  capillary  action  of  the  wick.  Mr.  iktvcttua  RcJ.vuud 
has  carried  out  some  instructive  experiments,  employing  different 
kinds  of  wick  as  si|>hons,  and  measuring;  the  quantity  of  different 
descriptions  of  oil  ilrawn  o\er  in  corrc--pciiiilmg  j'eiiod^  ot  time 
by  the  different  wicks.  These  showed  that  the  Uaku  kerosme 
was  drawn  over  with  decidedly  greater  rapidity  than  samples  of 
American  petroleum  of  ordinary  quality,  but  that,  on  the  other 
hand,  a  sample  of  Anerican  kerodne  of  the  highe->t  quality 
exhibited  a  ooitcsponding  Sttperiori^  over  the  Baku  oil  cxpen- 
mentad  with.  The  nature  and  bebaYiottr  of  the  wick  play^  a 
moat  importaBt  port  in  determining  the  efficiency  ami  aJM>  the 
safety  of  a  mineral  oil  or  petroleum  lamp,  as  will  \k  presently 
puinte<l  out. 

Ever  since  paraffin  or  |>etrole«m  oil-,  wliich  may  he  included 
under  the  genera]  designation  "f  niim  ral  oils,  hr-t  a-,iimcil  im- 
portance a>  illuminaung  agents,  accideiit«>  cuiinecttd  with  their 
u^c  have  contmiu'i  to  claim  prominence  among  those  casualties 
of  a  domestic  character  which  tend  to  cast  iu^picitm  00  the 
safety  of  the  material  dealt  with,  or  of  the  method  of  employiuf 
it,  under  the  ordinary  conditions  fulfilled  by  its  careful  use. 

The  employment  sls  an  iltuminant  of  the  most  volatile  portions 
of  petrdeiun  which  are  classed  as  spirit  or  naphtha,  has  bea> 
chieflj  Ihnited  to  the  widctess  Hollkuy  lamp,  in  which  a  small 
ooottnootts  supply  to  a  chamber  he3tc<l  by  the  lamp  flame  which 
Burroands  It,  ramisbes  the  vajv»ur  which  maintains  that  flame, 
and  to  the  small  -'-called  -|n.i;^,-  Limjis  or  bru/i  .Unc  I.-.iup-, 

which  the  body  is  filled  with  fi  :ij;incnls  of  sprmge,  .trsd  V*l<i».li  ii 

intended  to  l>e  char^r  i  only  w  lib  as  much  s|iir;t  as  the  sponge 
Will  hold  thoroughly  aUsofU-d  ;  the  sn>all  flame  at  the  top  of  the 
wick-lube  being  fc<f  by  the  gradual  abstraction  of  the  li<juid  from 
the  soaked  sijionge,  by  the  wick  of  sponge  or  asljc^tos  which  fills 
the  tube.  An  ingenious  application  of  naphtha  as  an  illuminani 
con'^is**  in  filling  a  reservoir  with  sponge  fragments  kept  iKmked 
with  the  spirit,  the  vapour  of  which  descends  by  its  own  gravity 
through  a  narrow  tube  at  the  base  of  the  reservoir,  and  issues 
lirom  a  fish-taH  homer  under  sufficient  pressure  to  produce  a 
steady  Ihune  far  some  time. 

( 7<>     (CHtinutd. ) 
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geometrical  form  of  the  honeycomb  ctUs  tm  lit  Mir 
The  first  qr.estion  w  as  fol^.w  -  :--U 
sphere*,  and  this  >pncefid  of  s^jhcrcs  ■•<:t<:  lhc6  traiaF^  7  , 
symmetrically  till  the  vi  hole  Vxamc  a  • -tjii  mis».«L.  . 
would  each  sphere  uhimatcly  Asiume.'    'stprt  'r^rr 
number  of  spheres  that  can  be  placed  iTioii«i   r.-      ^.  1 
tact  with  it  and  with  one  aoMher,  it  is  endcot  iix>viH-- 
ultimatc  :>bUds  wouM  be  dodecahedral  io  wupc  Ik. 
question  is  the  counterpart  of  the  fir^t :— If  ipaa  • 
with  a  homogeneous  soUd.  in  which  eqiuUj  e&.rr  - 
of  emnvation  were  distritaMcd  ndfarmly.  what  • 
ultimate  foim  of  the  ceOs  cacavaied.  tt  btio^  - 
when  the  excavators  cease  their  work  the  walls  of  '>f 
unifoi m  in  thickness  ?   The  amwer  to  the  fiisi  >^x>e«:i ^  >  e 
festly  the  answer  to  thi-.  sc::"nd  ■,::ostioo  also.     Kt:  ■ 
metrical  di-scass;..])  the  autl:-ir  s^-v^ »  :  — "  We  dki^Vj 
find  this  dodccalicilral    sh.ij  e  in  nateic  •horrB  ; 
spherical  cells  have  been  uniformiy  pressed  K^fttlter 
plete  manner.    The  condition  is  probahlr  teLl* 

I  and  examples  are  therefore  diftculi  to  find.    Wc  ^ 

\  for  their  fulfilment,  howeret,   in  the  centre  ol  ^ 
soapbubbles."    Tb«  paper  then  ooasiden  iht  am 
honeyoomb  odis,  with  the  ornkdosioo  1  ^tbe  1)^ 
planatloD  tends,  howcw,  to  show  that  the  fa 
credited  with  any  economical  nutiiict  to  aeooua 
T>ut  only  with  those  simpler  instincts,  which 
carry  out  a  joint  work  with  jvcrfect  rcgulantf  aad  *i. 
which  simpler  instincts  while  sufficiently  retnirVi^  i- 

I  within  the  limits  of  credibility." — Mrv.  Brviai  ilt" 
rcinarlvs  wi;h  -evei.il  nv.del-  of  the  cul-e  i'l  '  -hertrc-- 

!  cahcdron.— M:.  Kci:.|   ,  1   H.S.,  and  the  I'resjivii:  » 
that  he  ha<:  -.  mn-  few  yt  ajs  since  considered  •.tw  »- 
another  point  of  view)  made  sosae  intenesting  mrj/v  ; 
nection  with  the  sobjcct.— PrsC  Sylwtstcr.  K.k.-  r 
account  of  a  paper  on  the  constant  qoadratK  ftac^ 
inverse  co-ordutttes  of  n  -I-  i  poinu  in  spaee  of  « ew- 
and  Prof.  Cayley,  F.R.&,  and  ProL  Hart  snke  «• 
subject.    As  the  hour  was  kte  Mr.  Twdccr  lhau.iB. 
communicated  the  titles  of  papers  by  I'rof.  K.  Pw^< 
flexure  of  beams)  ;  Rev.  T.  C  Simmons  (two  elewaSfc* 
of  the  contact  of  the  "N.l'."  circle  of  a  plane  tra 
the  inscrilied  awl  asctibcil  ci'^elT',  i»"»ge^hcr  »iLb  t  »• 
the  common  •aiigcnts';  anil  !y  li;  i-t!f  :-«o»lhv}>*' 

first  pan  of  Mr.  Simmom's  cummunicatioa). 

Ltamenii  Society,  March  5.— Sir  T.  Lsibbeek. 

dent,  in  the  chair. — Messrs..  Jat,  Cpps,  jiag^  Groircsis'*^' 
soni  <sere  elected  Fellows  of  the  S.->ctcty.  —  Mr.      M  h 
liihitc-d  a  number  of  new  spccis  -    f  I';  .?ish  alg.r.  vu-  " 
the  south  coast  of  England,  ar..i  «4C  cibjaine«i  fn^rn  ^Vr* 
Tisi-e  i      i  Fifcshire.    He  also  called  aitentt.in  ;•■  r. 
?}•:>•  It  Lves  of  Eut'.i'sUw  Slatiti  iam^x,  which  ate  -rr.  ■ 
•  nir  fragrant  cHlour,  rvscmhhng  that  i>f  ve-rt<ii»,  <'s^ 
lile  od  which  is  state<i  by  Mr.  llailey,  the  Goremnsi^ 
at  Brisbane,  to  be  likely  fo  fonu  an  artic'e  "f  ccw^ 
fmure.    Mr.  Huloies  alko  showed  a  set  of  rtast  k- 
from  the  leaves  of  the  Talifat  palm.    Mr.  W.  In*' 
hibited  •  specimen  of  tAtuojum  iarpttkUmm,  a  sw- 
tvntust,  dincftng  from  the  type  by  haTiof  the 
with  yellow  instead  of  ^reen.    The  /..  (arf>ci Mam  .« 
to  be  scMom  met  with  10  English  nurscrie*. — Mr  • 
right  showed  and  made  remarks  on  a  Ranuncoias  t 
spxires  of  l'r^<\itit  p^'mph^figedrt. — Mr.  K.  WetSrr-' 
Mime  micTosconic  sections  of  the  "Be;''  -  Bnl 
N'orkshire  an<l  of  the  ".Splint'"  coal  fr«>rn  \Viii< 
near  lidinburgh.    lie  nenlioncd  that  Prt>f.  Hoi^^ 
attention  to  the  fonner  as  containing  in  quantiri -,- 
spores  of  plants  alHed  to  the  recent  club  mcwso.  si 
aventd  that  these  were  oolv  (oond  in  numbers  m. 
three  laches  of  the  coal-bed,  but  ver>-  «parscly  in  lit 
tioa  of  the  seam.  In  the  EdiBbu»|h  spuM  cihI  oly ' 
0 f  the  baial  and  but  apart  of  the  upper  latywr  vamm 

\laCltj-.]Jiirc»  and  iiuc:o>poit>  tit\<  prcictil  \i\ 

iud^'ii^  from  the^e,  he  teganled  itum  m  V  * 
si  10  the  rcc« 

Mr.    \\     I       ■  ■ ' Vnw »,  vlin."-*'  ■ 

I''.'  •  •  -  ,r 

of -^luior,  iM  liv-h     -'t .    -'.o.-  l:i 
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oMainMt  salmon  eggs  and  inilt  from  fi«h  cnnlurcd  in  the  Teith, 
.tnd  which  ova  hatcheii  in  Mardi,  l8^l.    In  July,  l88j,  it  was 
■.een  that  some  of  the  young  salmon,  then  two  years  nnd  four 
month<:  old,  were  either  in  the  parr  livery  or  ha<l  o-ssumcd  the  dress 
(if  iilvcry  smolts,  the  latter  in  cettain  lights  showing  parr  hands. 
On  November  7,  1884,  a  smolt  \\  n*s.  *» eight  jumpetl  out  of  the 
|iond,  and  from  it  ahout  100  egg»  were  cx|ite>scd,  and  as  they 
seemed  to  b*  rijM:  they  were  milled  from  a  Lochleven  trout. — 
On  January  23,  1885,  eighteen  of  these  eggs  h.ftched  ;  the 
young  were  strong  and  healthy.    November  II,  1884,  about 
13,000  I/ochlcvcn  trout  eggs  were  milled  from  one  of  the 
foregoing  suiolis,  and  they  hatchc<J  January  38,  1835.  De- 
cember I,  1884:  1500  egg->  were  taken  from  two  of  the  fore- 
g'jing  smolts,  and  treated  by  the  milt  of  one  of  the  males.  On 
the  9th,  al>!)ut  4000  eggs  from  these  smolts  were  fertilise*!  from 
one  of  the  males,  and  on  the  13th,  3500  smolt  eggs  were  milted 
from  a  parr.    Dr.  Day  funher  state<i  that  pure  salmon  eggs  in 
the  Howietoun  Fishery  liavc  been  hatcheii,  that  the  young  liave 
grown  to  parr,  smolts,  and  grilse  ;  that  these  latter  have  given 
eggs,  and  their  eggs  have  been  successfully  hatched.  Although 
lime  will  yet  be  necessary  before  a  dermite  reply  can  be  given 
.vs  to  how  these  young  salmon  will  thrive,  how  large  they  will 
eventually  l>ecomc  in  fresh  water  ponds,  and  whether  from  them 
I  land-locked  race  may  be  cx(>ected — still  thcfollowingpwintsseem 
o  be  established.    That  male  ptrrs  or  smolts  may  aflbrd  milt 
.-apahle  to  fertilise  ova  ;  but,  if  taVen  from  tish  in  their  second  sea- 
win  at  thiriy-two  months  of  age,  they  arc  of  insufficient  power  to 
troduce  vigorous  fry.  That  female  smolts,  or  grilse,  may  give  eggs 
it  thirty-two  months  of  age,  but  th<wc  a  »ea»(m  older  are  better 
dapte<l  for  the  production  of  vigorous  fry,  where,  to  dcvelope 
■va,  a  visit  to  the  sea  is  not  a  physiological  necessity.    That  young 
jalc  salmon  are  more  matured  for  breeding  purposes  than  are 
oung  females  of  the  same  season's  growth.    That  female  sal- 
lonidx  under  twcntv-four  months  of  age,  although  they  may 
ive  ova  most,  are  of  little  use  for  breeding  purposes,  the  young, 
produced,  being  generally  weak  or  malformed.     That  at 
(owictoun,  so  far,  hy'brids  between  trout  and  salmon  have 
roved  lo  be  sterile.    Funhermorc,  it  w-vs  state<l  that  the  size  of 
^s  of  salmonidse  vary  with  the  age  and  condition  of  the  parent, 
at  as  a  rule  older  fish  give  larger  ova  than  younger  mothers, 
yen  among  the  eggs  of  individual  fish,  variations  occur  in  the 
ze  of  the  ova.    From  larger  onti  finer  and  rapidly  growing  fry 
c  pro<luccd,  consequently  by  a  judicious  selection  of  breeders, 
CCS  may  be  improved,  but  it  is  only  where  segregation  is  cfli- 
ently  carried  out  that  such  selection  is  iK>ssible. — .\  paper  was 
\erwards  rc.id,  Notes  on  some  recently-discovered  fliiwcring 
ants  from  the  interior  of  New  Zealand,  by  the  Rev.  W.  Colenso. 
.  I  this  the  author  describes  and  gives  field  notes  on  some 
ghteen  supposed  new  species. 

Institution  of  Civil  Engineers,  March  3.— Sir  Frederick 
Hr.-<mwcll,  F.R.S.,  President,  in  the  chair. — The  paper  read 
IS  on  the  construction  of  locomotive  engines,  and  some  results 
their  working  on  the  London,  Hrighton,  and  South  Coast 
tilway,  by  William  Stroudley,  M.lnst.C.K.    The  author,  on 
4  ap|>ointmcnt  to  the  London,  Hrighton,  and  South  Coast 
lilway,  in  1870,  had  to  coiwider  what  kind  of  locomotive 
gine  and  rolling  stock  would  best  meet  the  requirements  of 
i  service  ;  as,  owing  to  the  great  increase  and  complication  of 
^;  lines  and  traffic,  the  original  primitive  engines  and  rolling 
,«ck  were  not  able  to  do  so.    He,  therefore,  in  the  same  year 
tigned  a  large  goods  engine,  class  "C,"  arranging  the  detail 
tlut  they  would  enable  him  to  construct  the  several  classes 
istrated,    nil    the    principal    |>ans   being  interchangeable, 
iving  had  long  experience  with  both  outside-  and  inside- 
imlff  engines,  he  adopted  inside  cylinders,  but  placed  the 
nkpins  for  the  outside  rods  on  the  same  side  of  the  axle  as 
insitic  crank,  the  outside  pin,  however,  having  a  shorter 
>ke  :  and  he  thus  obtained  the  advantages  of  hioth  systems. 
■  aJojited  the  method  of  putting  the  couplcil  wheels  in  front, 
ic.id  (if  at  the  iMick  OS  usual,  which  permitted  the  use  of  small 
ling  wheels,  lightly  weighted,  and  a  short  outside-coupling 
for  the  fast  ruaniDg  engines,  and  also  a  much  larger  boiler 
II  could  be  oblaineu  when  the  coupled  wheels  were  at  the 
1      f  l    Tilth  T  r>dop<cd  a  someMhai  high  centre  of  gravity, 
•;  the  engine  travel  more  easily  upon  the 
■  I     '   !     Is;  the  slight  rolling  motion, 
■  road,  liAving  a  much  le^s 
:',  '  iieral  oscillaiion  peculiar 

I  )■.    The  high  centre  of 


gravity  aho  threw  the  greatest  weight  upon  the  outside  or 
guiding  wheel  when  passing  arountl  curves  ;  and  this  relieve*!  the 
inner  wheels,  and  enable<l  them  to  slip  readily.  The  author 
used  six  wheels  in  preference  to  a  Iwgie  for  these  engines,  to 
avoid  complication  and  unnecessary  weight.  The  engines  were 
very  light  for  their  power.  Spiral  springs  were  used  for  the 
middle  axle,  and  these  had  a  greater  range  than  the  end  ones 
for  the  same  weight.  The  two  cjlinders  of  the  large  enpnes 
were  cast  in  one  piece,  with  the  valves  placed  IhtIow,  giving 
lightness,  closeness  of  centres,  and  easy  exhau<t  and  steam- 
passages.  The  crank-axle  was  the  only  disadvantage  left  in  an 
inside  cylinder,  inside  framed  rngine,  and,  when  this  was  of 
goofA  proportions,  it  offered  but  a  small  objection.  Owing, 
however,  to  the  narrow  gauge  of  the  rails  in  this  country,  the 
crank-axle  couhl  not  lie  made  so  strong  as  it  ought  to  be,  or 
there  would  be  no  reason  why  a  crank-axle  should  break. 
When  the  flanges  of  the  driving-wheels  were  turned  down  thin, 
so  as  to  avoid  the  side-shock  given  by  crossings  and  check-rails, 
there  only  remained  the  strain  of  the  steam  upon  the  pistons  to 
cause  breakage  ;  the  action  of  this  was  precisely  the  same  as 
the  methods  used  by  the  late  Sir  Willuim  Fairbaim  in  testing  to 
destruction  the  model  tube  for  the  Menai  Bridge,  by  letting  a 
heavy  weight  rest  upon  it  suddenly  at  frequent  intervals.  'I  he 
deflection,  if  sufficient,  caused  a  crack  at  the  weakest  place, 
which  gradually  extended  until  fracture  took  place.  This  was 
precisely  what  occurrc*!  in  the  axle  ;  the  crack  invariably  com- 
mencing on  the  side  of  the  axle  opposite  to  that  to  which  the 
steam  was  applied.  The  author,  alter  thirty  years'  experience, 
iH-'lieved  that  the  separate  parts  of  locomotives,  including  tires, 
axles,  piston-rods,  side-rods,  bolts,  cotters,  and  carriage  and 
wagon  axles,  broke  from  the  same  cause  ;  they  did  not  break 
when  carefully  designed,  and  made  with  proper  materials  and 
workmanship.  As  the  crank-axle  couhl  not  be  made  of  the 
proper  strength,  it  was  well  to  consider  how  to  avoid,  as  far  as 
possible,  risk  of  accident  by  its  failure.  By  making  the  axle- 
ooxcs  and  horn  blocks  deep  and  strong,  giving  large  flat  sur- 
aces  agaiast  the  boss  of  the  wheel  and  the  outside  of  the  crank 
arm,  the  driving-wheel  was  kept  in  position  after  the  axle  was 
broken,  if  the  fracture  occurred  in  the  usual  place,  namely, 
through  the  inside  web,  near  the  crankpin,  or  through  the 
centre  part  where  it  joined  the  inside  web.  An  axle,  broken  in 
this  manner,  would  run  safely  over  any  part  of  the  road, 
except  at  a  through-crossing,  where  the  guiding-rail  was  lost, 
and  the  flange  wxs  liable  to  take  the  wrong  side  of  the  next 
point  ;  this,  however,  had  not  happened  in  the  author's  cxpari- 
ence.  The  author  had  always  hooped  the  larger  cranks,  and 
had  for  some  time  hooped  every  new  crank  in  the  same  propor- 
tion as  adopted  on  the  Great  Northern  Railway,  thus  reducing 
the  risk  to  a  minimum.  The  engines  had  been  arranged  that 
part  of  the  exhaust  steam  might  be  turned  into  the  tender  or 
tanks,  so  that  the  feed-water  might  be  heated.  This  was  a 
special  advantage  in  a  tank  engine,  by  increasing  the  total 
quantity  of  water  ;  it  also  kept  the  water  supply  of  greater 
purity,  and  it  relieved  the  boiler  of  a  certain  amount  of  duty  in 
healing  the  water  from  the  ordinary  temperature  to  that  which 
fcetl-water  required.  The  feed-pumps  had  been  <lesigned  to 
meet  the  requirements  of  pumping  hot  feed-water.  The  propor- 
tions of  the  valve-gear  gave  an  admission  of  78  per  cent,  of 
steam  in  full  gear,  which  could  be  reduced  to  I3  per  cent,  with 
excellent  results  ;  and  as  at  high  speeds  the  sttain  was  never 
exhausted,  the  temperature  of  the  cylinder  was  maintained,  and 
as  much  steam  was  locked  up  in  the  cylinders  as  raised  the 
pressure  at  the  end  of  the  stroke  to  near  that  in  the  steam  chest. 
This  made  the  engine  nm  very  smoothly  at  high  spcds,  and 
turned  wh.it  would  otherwise  be  an  extravagant  coal- bur'  tr  into 
an  economical  machine.  And  for  the  same  rca.son  thr  com- 
pounding of  fast -passenger  or  fiequent-siopping  locon  otivcs 
was  not  likely  to  show  much,  if  any,  economy  over  a  well- 
designed,  simple  engine.  The  case  was  different,  however,  in 
heavy  goods  engines,  working  with  a  late  cut-off  most  of  the 
lime,  and  where  the  conditions  approximated  closely  to  those  of 
a  land  or  marine  engine  with  a  constant  load.  The  back-pressure 
observe<l  in  the  diagrams  of  high-spec<l  locomotives  was  not 
therefore  a  defect,  but  an  advantage,  and  the  author  accor<lingly 
used  small  steam-ports  and  short  travel  of  slide-valve.  These 
remarks  as  to  bactc-pressure  did  not  ai>ply  to  the  pressure  in  the 
exhaust  pipes,  where  it  should  be  a.s  suiall  as  pos  ihlc,  t»ut  only 
lo  the  back-pressure  in  the  cylinder.  The  latter  was  greatest  at 
high  speeds,  when  a  small  volume  of  steam  was  passing  'hrough 
the  cylinders,  and  small  power  was  required,  and  least  when 
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workinc  full  power  with  the  smallest  expansion.  All  Uie 
pactenKcr  cn^es  wid  mftojr  of  the  goods  eagines  were  fitted 

with  the  We8rin|honsc  atitomntic  air-hrnke,  n<i  %verc  also  the 
whole  of  the  camarcs.  This  l)rakc  ^■xw  entire  sutisfaction  and 
complete  control  of  the  trains.  The  author  twik  cnnsiderable 
painj;  with  the  fining'^  anil  details  when  it  was  first  intro<hiccd, 
and  arranged  tin;  i;- ar  for  the  ctiiiincs,  >o  iliat  the  l)rTikc  acted 
upon  each  wheel  inciependcntly,  allow  ing  the  ^prinf;^  freedom  to 
act  ;  or  it  aclt-d  ujvon  the  front  of  all  the  whct-K,  as  in  the  tank 
entjincs,  the  brake  of  which  was  moved  by  hand  as  well  a.s  by 
the  air-pressure.  The  \V€stin^;house  air-pump  had  been  fittci 
with  a  plunder  at  the  bottom  end  of  the  rod,  i  ]  inches  in  dia- 
meter* and  tlii>  pumped  water  into  the  boilers  of  the  ^<hhU 
engiites  wbeo  Ihey  were  in  hidings  or  were  delayol  by  ^ii;tu]s. 
For  the  express  and  large  g<jods  engines  tl:c  grc.itest  (i<'>siMl- 
atnount  of  heating-surface  had  been  pr'i\  iiled  ;  tlie  fire  box  w  as 
capacious,  with  small  tubes  of  considerable  lcng;li  in  prrij  ortion 
to  their  diameter,  little  hi  n  i  flame  being  generated  wiili  il  ._• 
coal  used,  and  a  very  sni.4il  atiiMunt  of  sfxit.  TItc  fi".  1  M.h8€h 
was  found  cheapest  tf)  consume  in  this  locality  w  -  i  \clcss 
coal  from  Smiih  W.ilcs,  mixed  with  a  small  ipiuiKuy  of  bi- 
tuminous coal  from  r)erby>hire.  The  boilers  were  made  of  the 
best  Yorkshire  iroi^  with  olates  h.iving  platied  edges  ;  holes 
wcrctlrilled  aAet  tbe  plates  had  l)een  bent  ;  the  joints  were  butt- 
ioinU>,  and  they  were  hand  riveted.  The  construction  of  the 
ash-pan  and  its  dampers,  perf'>rate<l  plates,  water-supply,  and 
tlus  aitaagcment  of  fire-bors,  brick  arch,  fir<  -door*  and  deflector, 
was  shown.  The  indicator  diagrams,  taken  by  one  or  (he  Crosby 
Steam-dauge  and  Valve  Company's  indicators,  at  various 
<;peeds,  and  under  varying  conditions  of  gradient,  atTorded  a 
fair  i>li\;  ilie  working  capabilities  of  these  engines,  the 
<x:«4nu£aji.A]  value  of  which  was  l>est  shown  by  .ni.iting  the 
L'  iiviiniption  of  fuel  for  the  half)  ear  endini;  ;  iSS4,when 

the  average  ot"  the  whole  of  the  engines  on  lliii  Ime  wa-  29"74  lb». 
per  engine  mile,  including  the  coal  u-nc  i  in  raising  steam.  .\  great 
number  of  careful  tests  had  been  made  of  the  amount  of  txsal 
reijuired  lo  raL^'  ^te.nn  in  the  engines  from  cold-water,  ami  also 
from  the  partially  heated  water  when  the  boiler  had  not  b««u 
emptied,  and  this  am  ounted  on  an  avcra^  to  about  3  lbs.  per 
mile  ran.  Some  doubts  bad  been  expresiied  ss  to  Uie  value 
of  heaciiw  feed>waler  iqr  tke  exhaust  steam.  The  author, 
therefore,  had  a  number  of  tesis  made  with  the  ordinary  hcating- 
appar.aHi-s  reuioveil,  and  water  fcl  to  the  boilers  by  the  feed- 
puinj  •,  -III' I  It!  one  scries  by  a  liorland'n  injector.  1  he  aniouut 
of  poM>.r  n  piiretl  to  work  the  pump-s  was  inappreciable  ;  and  the 
hca'ctl  fced- water  bromjht  abi/ut  reduction  in  the  cunsumpti  iu  of 
fuel  lo  the  ejslent  of  over  2)\  llis.  jicr  train-mile.  It  had  also 
iK'en  {bund  ih.it  heating  the  lecd-water  by  diret  t  contacl  of  the 
Slcaui  did  not,  on  this  railway,  injuriously  afiect  the  boiler- 
plates. With  a  view  to  ascertain  what  was  the  aiiioun;  of  )>i>wer 
requirrd  to  haul  atrain  from  Ihi^hton  to  London,  a coin!>l>-ie  set 
of  49  diagrams  was  tnken  Imiii  the  engine  "Gladstone," 
wurkblg  aa  express  train  of  twenty-three  vehicles;  the  total 
weight  of  train  and  engine  U-ing  ^^35  ton<(  14  cwt.  A  section  of 
the  line  wa-^  given,  and  clearly  illustjaled  the  result,  giving  the 
H.P.  at  alMJUt  ever)-  mile,  the  sjiced,  and  the  gradient.  The 
tempt  raiurc  of  the  gases  in  ihc  sniokc-box  was  taken  at  frcpicnt 
interv;ils  ;  ,i1no  the  <iegrce  of  vnciuim  in  the  fire-box  and  in  the 
snioke-bo\.  .md  the  (pianiiiy  of  water  u-eil  out  of  the  tender.  To 
the  lattei  hnd  to  be  .a<i'lrd  the  water  condensed  from  thei  xhaust, 
which,  from  experinienis.  the  author  estiinateii  at  20  |rt  t  out. 
Thi>  gave  an  evaporation  of  12 "95  lbs.  of  water  per  i  lb.  of  toal, 
nri  I  I  lb.  i>f  coal  would  convey  i  ton  weight  of  ilie  train 
I ;  1  miles,  at  in  average  Speed  of  43*38  miles  inrr  hour,  wvcr  the 
!;iight  n  Kail  way.  the  rate  of  oonsumpUoD  being  2*03  Ihs.  of 

C'lal  }'<  1  If  1  .  :  ■  ;  hour. 

Chemical  Society,  Mnrch  ;.  — Dr.  W.  H.  Teiktn,  K.K.S,, 
Tresideni,  in  the  rliair. —  I  he  f  >no%ving  i  nj  crs  were  fcthi ! — On 
the  conversion  of  l't  louzc'5  nitro«uli>hatc$  into  hyponitrttes  and 
sulphites  by  I'rof.  i:.  Dlven.  M.U.^  aod  TameniAM  Haga.— 
On  the  coMHtitntion  of  ^oinc  non-tKttWIttted  OXTfSeootts  sultt  and 
the  reaction  of  j^hosphonis  ox  vchloride  with  wlpnite*  and  nitrites, 
by  Prof.  K.  T>ix<-TS,  M.D. — The  illiiininiiin'4  p  >wer  of  hydro- 
carbr.ns.  I.  Ktliane  and  ]\ropane.  by  I'crcy  F.  Franki.tnd, 
I'hT^..  B.Sr.— « )n  ben/oyl.-vcetic  .acid  andwm?»:  8 deritratii««, 
Part  III.,  by  Dr.  \V.  ll.  l'erkin,  jun. 

tbropolo(;icaI  Institute.  March  24  —  Pram is  Gait-  n. 
»  President,  in  the  chair. — The  election  of  the  followin-- 
wAs  announced F.  I).  MocaltA,  the  Hon.  • 


•  the  ojM.vsuin — and  poolln, 
1^  huau<l  and  unhe^iLby  ;  lim  - 


— lAntb'O! 


r>nn  combe,  J.  G.  Fiaier,  M..\.— A 
A.J.  Dttfield  on  the  inhafajiantt  of  Xew ' 

j>elago.     The  author  first  ilcah  witii  the 
inh.abit.int>  ^>f  these  i-lamK  arc  ihc  dr^-emJaatt  u  .i>» 
superior  races,  that  thev  retain  inhcnte<i  [>j«»er-.  • 
lH-c<»nK'  weak  by  Lack  "I  ,ise,  anil  that  tbev-  -  ri.  - 
lectual  power-  can  '(>■:  casdy  re-.ioceii.    The         »  'v 
is  chiefly  Vt-gelable,  biit  they  mjw  and  '.hen  ca'  "Lr  '  . 
small  native  swine-  'hr  .>i<.i^.4iiin — -in,* 
ant.    The  climate 

in  flesh,  small  iit  -i/e,  -ind  1^1  in  weight.  Tbcb 
i^  a  d.irk  brown,  but  tlicy  are  a  mixed  race:  the  ' 
and  ;;kissy.    The  tattooing  and  cut tinjf*  n«  iK?  t-s. 
fined  to  the  women  antl  the  headmen.    The  lacn  ^ 
nude,  but  the  women  wear  *■  aprosks  "  c4  <f»>  ■ 
tiehind,  suspended  fiom  tiinctur-.^  ni.ide  of  f        '  ' 
made  ihrcnd ;  they  blench  ihctr  iair 
with  coKiurrd  r.  :'  1-.     :  ^^■  v  speak  a  laag-ji^ 
musical  and  fan;»h.ii,  iit  «hich  »s  ftmnU  s  t».: 
.\rabic  and  Spanish  wor»ls. —  Mr    II  iiruib-nt.'  ' 
pa{jer  un  vision-testing  ;  an<i  Mr.  C  Kobcn*  i«ay  <  - 
the  same  subject. 

DUKLIN 

Royal    Society.   Tnmiary  iq. — Seetioe  >H  T 

Fxperiinental  Science.  —  Prof.  C.  .\,  C'.tr  r.  a,  VI 
chair, — Prof.  Fmerson  RryoolfU,  M.I».  f'.K  S., 
account  of  the  selenium  analogue  of  th',-  s^lp^t^  -j. 
bamide — he  discovcrr:!  scTne  years  jj^i.,     Ih~  w' 
rerenlly  prepared  a  t<^iti-.i<lernble    jii.nti'v  , 
lieing  aware  that  other  chemist^  k.id  fiilrd  *■->  ■* 
carbamiile  by  the  nwileeolar  change  of  ao^p  -nnim  " 
decided  tocxnmnie  the  action  of  hyilragen  itelen.  \t  • 
at  it  is  well  known  thai  thinaufomiiite  can  >^  *•> 

according  to. the  e^natmn  II  S  -    M    N  -  C<' 

gram*  of  cyaiMonide  were  df«»ol\-pd  in  t>  ■ 
ether  and  a  slow  current  of  hydm^en  seler.i  lo  »> 
the  >olution  unfler  a  prrs>nn.-  of  a'kou!  '»s  nif-^,.  .  f  c 
gas  was  slowly  absrrrt»t:ii,  aoi!  at  fir-t  ^  rnr  -^V-., 
iVoni  the  litptid.  btit  on  coniiiining  the  tvo-ir  mcr' 
less  cM'si.ils -eivarated  on  the  si  te- of  t*ie  T.-^-tl.  ; 
were  i1r.Tirie<l  from  tbr-  rfberal  li^iunl.  JUi-l  w1>cn  c%J*»>-' 
were  found  (o  \<fc  ea-«ily  reddened  by  the  aictnui  <£ 
were  tlissolveil  in  a  small  quantity  of  hot  W3t<*.  *' 
filtered,  arid  then  e<v  led,  «  hen  )>caniifal  ttllcy  vfy^.ti 
which  very  cloiwiy  n»embled  ihtnoubamiUe  ra  app*-  - 
mode  of  oystallitation.   The  partfivd  cnmpnotvl 
CSe  (NHjL    The  author  leiinnc<!.  howe'rcr.  ' 
number  of  tlhey<»J*rw.i/ of  ih.  chemical  S.\ctr;y  rf  I 
.\J.  A.  Verneuil  h3<l  just  piiMiOir-d  an  a^-cr.nnt  -i  rl..- 
in  the  Bulttlin  of  ihr  Pan-  SiTtrty.    I^.  l'rT"--  r 
therefore,  did  not  continue  his  iriersi.^.i').,n.  a.  ■> 
Verneuil  to  l>e  fully  cntitle-l  to  jirioruy,  \"\X  ^-e-.' 
with  the  exhibition  to  the  socrt  ty  of  thr  a' 
carbanude  I'roduced  in  the  l)iibliti  I'nivi-rsifv  I-j  .  ■ 
iii<"ti  l  illustrating  s<iine  pr..penir-  of  the  e^^^  r.  * 
Kit/Cieraid,  M..\.,  F.K..>s.     Ihe  model  rr»rj*  .id  . 
w  h<  eU  arranged  at  et^oal  diMances  .ihrng  pwrallet  t»"" 
tixr  !  pert^dicularly  mio  a  hoard.  Th«-  whrcK  nef- 
together  by  indiamblier  hand*,  esch  whfvl  beiiv  > 
with  its  four  aeightKHir<.    I'ndrr  the«ce  eircneiktw 
shown  that  if  any  wheel  were  ;  nine. I  ill  the  wf.  • 
siiiinltaneously,  an'l  tint,  em  ejit  f.:r  fnctinnon  the  »••- 
«oiili)  nil  (utn  e'|i!aUy.     It  w  a-  explained  tin*  * 
exhibit<sl  pro|K-rli(^  of  th«'  edicr  it-rif  and  .(.  in-  ' 
Ci >rinee;iotn  of  niafi-r  with  e:ber.     .\  regi'>n  wit'  iJi 
hnnd..  iliil  not  shp  n-pr.^eii'fl  a  non  i-"r,.bii  tir  • 
differences  of  elasticity  of  the  fxttids  rrprrvenfr-i 
specific  inductive  capacity,  <«lipping  of  the  band*  fi 
coiKliictins  region,  and  compile  atncnce  of  hufb>> 
a  perfectly  conducting  region.    When  bond*  wv<- 
from  a  certain  ctgion  and      artmnd  it  a  line  «f  '« 
and  all  Moand  airt>ide  thb  again  •  crcidneti^;  rt  r 
if  a  conducting  line  ronnectr^  thi-«-  rei^ion'.  th^  »» 
thi«   line  nught  l>e  tumeft  in  opjio-iit*-  dirrtiiom-  »• 
tlii*  i<  d<'ne  all  the  n  .n  coo  lii.  i>i-g  rri^n  u  thrown  *  - 
:hr  IV he."!'^  !>i>(  f^ttaitn^  (-v}tlJl]  4)n"a>i>«  - 

a  pair  wf  wbeell  ^  ^ 
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>lari».ni«in  I'f  the  incilium  Ivtween  two  n|i|io'^iu-ly  cliarj;c<l 
mducuirv  (he  dircclion  of  polari->aiiuu  being  at  right  anglc<^ 
thn.e  bonds — /.<■,,  in  the  line  joining  the  coiidiictors— the 
c<{iitni  in  thi<  state  representing  a  charged  Lcydcn  jar,  the  two 
jpositc  elect rifical ions  being  rcprescntcil  by  the  light  and  lLiO!>e 
inds,  one  conductor  li«ring  bmindcd  entirely  by  light  bands  and 
id  the  other  by  loose  ones,  aiul  the  eletlrit  displacement  of 
lavwell  l)eing  represented  by  the  <lilieic»tc  l»ctween  the  two 
de^  (»f  a  ban<l.    If  the  ban<ls  along  any  line  l)ct\*cen  the 
»o  conduct«>rs  sliji|>e<l,  all  the  energy  of  ihc  mcfliiim  was  spent 
ong  thi«  line  in  (riciion,  and  ihit  represented  a  discharge  along 
le  line.    This  energy  was  conveyed  into  tin-  line  of  discharge  bv 
•>  side  and  not  along  its  length  in  accordance  wiih  what  Prof. 
(•ynting  has  recently  shown  (o  l>cihe  case  in  all  electric  currents, 
f  ibe  resistance  along  the  line  of  discharge  were  sullicienlly  small 
te  momentum  of  the  whe<d>  would  cany  ihcnt  beyond  their 
(tsitiun  of  ei]uilibrium  and  the  well-known  phenomenon  of  an 
Iternating  discharge  would  Ik.-  represented.    '1  hi>  led  to  the 
t>ser%'.'>lion  that  the  magnetic  displacement  w.is  represente<l  by 
le  angular  velnciiy  of  r  <lation  of  tlic  wheels  and  the  self- 
•diiclion  by  their   momentum.      It  wa.s  remarked  that  the 
ech.'^nicat  altrnciion  lictwcen  the   two  conductor*  was  not 
presented,  )>itt  it  was  explainetl  tluit  as  this  depends  on  the 
■nncctiiit)  of  nuitter  uilh  ellicr  it  would  retpiirc  more  com]>li- 
lefl  Hiethanisui.     It  was,    however,  pointed    <iut    th.-»t  by 
ppoiing  the  wheels  slightly  distortcil  by  the  •.!re>.>,  and  by 
P|M»mg  a  threa<l  wound  around  them  and  e.ich  end  connected 
itli  the  materi.il  uf  a  corKluctrtr,  a  force  would  Ijc  protluced 
awing  the  conductors   together  o^ing   to   the  circumfer- 
cc   of  n   dtNtortcii  wheel   beiitg  longer  than   of  an  un- 
'•torted   one.     This  force  would   l>e  projiortiotial   to  the 
uarc  of  the  distortion,  a  iieces->ary  condition  not  »atisl)ed  by 
ilinnry  siresse-.,  ami  woidd  be,  if  exerted  IveiMccn  t\*o  infinite 
Hies,  iudi-|icodcnt  <>f  their  cUsiancc  apart,  and  sonnisi  represent 
orce  varying  inversely  as  tljc  square  of  the  distaoce.  Ketum- 
;  III  the  electric  currents,  it  was  shown  llul  by  turning  the 
iceU  at  any  point  of  a  con>lui-ting  circuit  the  whole  region  was 
tfd  with  turning  wheels — with  magnetic  displacement — and 
kl,  if  a  resistance  were  iotnxliiccsl  aX  any  |Miint  of  the  circuit, 
".  energy  would  be  transferred  to  lital  (luint  Ihr  uigh  the  medium 
J  enter  by  the  side  of  the  conductor.    If  two  independent 
ulucting  circuits  existed  near  one  another  it  was  ^hown  that 
•  pbi.'iioiiii.'n.i  of  induced  currents  were  represenietl.    It  was 
>lninc<]  ih.it  the  mechanical  fore*  w.-xs  not  re|irescnted,  a>  it 
.  ►cnde<l   u|ion  the  connection  Ktwcen   nmicr  an<l  ether, 
:  that  it  might  l>e  looked  for  as  in  soiii'.:  way  depend- 
on  the  ccrlrifugal   force    arising    from    t'le  rotations, 
e   e  pj.'xtions  re]>rcscnling   the    enir.'y  of  ih--"   model  are 
.  the   same   form   a«  those  of  M.ixwell   rc|>rcsenling  the 
:rgy  of  the  rtlier  when  limited  by  the  ctai'idrr.ition  that  the 
del  was  only  in  one  plane.     It  was  cxpLiined  that  a  tridimcn- 
nal  model  who>e  eiietgy  cnuld  be  rejircscnteil  bj-  the  same 
lations  as  Maxwell's  could  not  be  constiuctid  with  indi.irubber 
ids,  but  might  l>e  con<tructr<l  by  nican»  of  wheels  pumpitig 
d  through  pi|>cs.     Tliis  led  to  tbc  observation  that  the 
•p.igatiou  of  wavc'i  by  transverse  vibrations  could  Ih:  ilhistr.ilt<l 
the  model,  and  it  was  explained  how  a  sudden  turning  of  .my 
of  wheels  would  start  a  wave-proi>agjtion  uhose  direction 
pni|>.igation  was  at  right  angles  |i>  the  dirci'.ioiis  of  m.ignetic 
phcement  and  of  electric  di -placenu-nt,  the  former  repre- 
ted  by  the  axes  of  rotation  and  the  latter  by  the  line  joining 
centres  of  a  tight  and  hx^tse  i>aiid.     It  would  be  pas- 
te theoretically  to  consliuct  a  model  illustinting  the  laws 
rrflcction  and  refraction  of  li^hl  even  at  the  surfaces  of 
stalline  media,  and  to  reprt>duce  coni<.al  refraction.    It  was 
•l.iinr<l  that  by  twisting  the  medium  the  n.i.itoiy  polarisation 
•inart/  might  U-  rcpresentc<l,  and  th.i!  probably  a  mechanism 
{lit  Ijc  introduced  by  which  the  rotation  of  other  wheels  or  of 
iclhing  besides  the  wheels  In-ing  allcr«-d  by  the  rotation  of 
wheels,  a  reaction  of  the  former  on  the  Litter  would  rcjiro- 
.t:  magnetic  rotatory  polarisation.    It  was  poinle<l  out  that 
h  magnetic  rotatory  |><jl.irisatioii  and  dis|KTsion  were  due  to  a 
clion  of  the  medium  during  the  w.ivc-pr<i|iagalion  and  not  to 
hanc>*  of  the  medium  inrlcpcndcnt  of  the  wave-propagation, 
■<-ti  that  it  was        to  be  su|<poscd  that  the  ether 
d  of  wheels  and  indiarublier  liands,  nor  even  of 
I ig  fluid  in  pil" but  it  v>as  jK»inleil  out  that  some 
•  :  ilie  ether  mirlif  '  •  j^riihcr.' 1  fi.-.m  the  imxlel  if  it  be 
that  Ihf  qujl  cntctl  by  symbols 

'■/•Viv.  ..f  r.  ■  icallyof  the  nature 

the  ether  mutt  be  tucn  that  any  part 


of  it  can  rotate  as  often  as  it  likes  provided  all  the  neigh- 
bouring parts  rotate  equally  and  the  electrostatic  stresses  in 
the  ether  must  be  due  to  the  difference  of  rotation  of  its  |>arts. 
If  the  ether  be  a  perfect  liijuid  it  c.in  only  have  sudi  pro- 
perties as  represent  rigidity  by  being  in  motion,  and  it  was 
cxplainiHl  that  many  electrical  phenomena  might  be  illustrate^l 
by  the  pjlarisation  of  the  vortic.-U  motions  in  a  vortex-sponge. 
Sir  Will.  Thontson  has  pointed  out  that  such  a  state  of  polaris- 
ation as  a  single  vortex  region  in  the  centre  of  a  cylindrical  box 
will  not  of  itself  change  unless  it  can  spend  its  energy  on  the 
box,  which  is  quite  analogous  to  the  fact  that  the  energy  of  the 
tx>lari^liou  of  the  ether  doas  not  disap|Jear  unless  it  can  produce 
heat  or  mechanical  or  other  forms  of  energy.  It  was  also 
pointed  out  that  forces  <le|>ending  on  small  vortices  vaniihed  at 
small  distances  from  them  and  that  hence  the  forces  de))cndin'Z 
on  their  polarisation  between  two  infinite  ()lanes  would  depend 
on  the  i>olansation  and  not  o'l  the  distance  between  the 
planes,  and  so  must  lie  of  the  nature  of  forces  varying 
inversely  as  the  square  of  tbc  di.stancc.  It  was  explained 
that  the  modes  of  |H>larisation  of  vortices  were  suflicient  to 
explain  both  electrical,  magnetic,  cohcsion-il  and  chemical  forces. 
It  was  finally  rciteratdl  that  the  only  jxissible  way  of  giving 
anything  of  the  nature  of  rigidity  to  a  perfect  liquid  was  by 
conferring  motion  on  it  anil  that  it  seemed  likely  that  any 
mechaiiical  properties  couhl  l>e  conveyed  by  suitably  dioscn 
motions.  This  w;is  unite  in  accordance  with  .Sir  Win. 
Thomson's  suggestive  aildrcss  to  .Section  S.  at  Motitrcil. 

Natural  .Science  Section,-\',  H.ill,  M..\.,  F.k..S.,  in  the 
chair. — On  the  physical  characters  of  calcareou-*  and  siliceous 
sponge  spicules  and  other  structures,  by  Prof.  W.  J.  Sollas,  M..\., 
D.Sc,  K.R.S.E..  F.CS. — The  refractive  in<lex  of  a  siliceous 
spi)nge  spicule,  diatom,  or  other  siliccotLs  organic  liody  is 
detcrmine"l  by  immersing  it  in  liquids  of  different  refractive 
in  lexes  until  one  is  found  in  which  it  ceases  to  be  visible  under 
the  micri»scopc.  The  refractive  index  of  this  liquid  gives  that 
sought  for.  1  be  siliceous  matter  of  organiiins  has  a  refractive 
index  of  i'449i  w'hich  is  that  of  s  ime  kinrls  of  opal  or  colloidal 
silica.  The  refraciivt?  indexes  of  calcareous  sponge  spicules  are 
found  in  a  similar  manner,  bot  as  these  are  biaxial  it  is  necess.iry 
to  examine  them  between  crossed  Nicols  ;  r,—  1*485.  x.—  I'659. 
These  indexes  agree  with  those  of  calcitc.  This  method  of 
obtnining  n-fmctive  indexes  is  applicable  to  mineral  Ixxltes  ;  the 
glass  of  the  Kraknioa  explosion  is  thns  found  to  have  a  refractive 
index  of  i*5i,  Lcucite  can  be  thus  readily  distinguished  from 
analcime  and  cnlcitc  from  arag  >nitc.  The  specihc  gravity  of 
calcareons  spicules  (r<>2)  and  that  of  foraminifcra  were  found  by 
an  adaption  of  the  Sonste<lt  solution  method  to  use  with  the 
microsco(>e.  The  j>erforatc  foraminifcra  have  a  sp.  gr.  of  a'65 
to  2*67,  the  imperforate  of  27  to  27J,  calcite  being  taken  as 
2'7.  The  structure  of  calcareous  spicules  was  show  n  by  a  study 
of  the  extin  tion  angles  between  crossed  Nicols.  liy  the  develop- 
ment of  cleava  :e  planes,  and  each  figures  to  tie  ^nirely  crystalline. 
Kach  spicule  is  a  single  culcite  irulividnal  with  its  optic  axis 
definitely  related  to  its  form.  The  .aceratc  spicules  of  calci- 
sponges  arc  ■li'^tingnishcd  from  those  of  the  siliceous  sponges  by 
their  form,  the  former  often  presenting  an  oval  or  rhomboidal 
transverse  section.  The  large  spicules  of  the  Pharetmnes  agn-e 
with  those  of  the  Calcisiionges,  with  which,  therefore,  this  fossil 
group  must  he  nssociatetl. — ')n  some  Trilobites  from  thcCamhro- 
silurian  rocks  of  the  County  Clare  by  W.  H.  Daily,  F.CS. — 
Notes  on  the  coalfields  of  I.einsfcr  and  Tipperary  by  G.  H 
Kinahan,  M.K.I..A. 

Cambriikie 

Philosophical  Society,  March  2.— Prof.  Foster,  President, 
in  the  chair. — The  following  communications  were  m.idc  : — On 
some  theorems  in  tides  and  long-w.ives,  by  the  Rev.  E.  Hill. 
Elementary  considerations  were  given  from  which  it  might  be 
inferred  that  when  a  disturbing  body  produces  a  semi-diurnal 
tide  in  an  equatorial  canal,  the  point  nearest  to  the  disturbing 
l>ody  will  be  a  point  of  low  tide  or  high  tide  according  to  the 
depth  of  the  canal.  A  general  explanation  was  given  of  the 
influence  of  the  depth  of  a  canal  on  the  s])ce<l  of  a  long  wave 
traversing  it.  It  was  shown  that  the  onlinary  formula  lor  this 
speed  might  be  dcfhiccd  from  the  ordinary  differential  equation 
of  motion  without  integration. — On  the  electrical  resistance  of 
platinum  at  high  temperatures,  by  Mr.  W.  N.  Shaw. — On  an 
antom.-itic  mechanical  arrangement  for  maintaining  a  constant 
high  potential,  by  Mr.  Thrclfall.  .\  water-motor  of  the  Thirl- 
tncre  type  is  allowed  to  settle  down  to  a  constant  velocity  by 
I  means  of  the  resistance  of  a  fan  which  is  worked  by  the  motor. 
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The  motor  thus  ffoveraed  roUtet  a  shaft  on  which  is  A  eoppcr 
disk  and  two  pulleys.  The  copper  disk  is  placed  bettween  the 
poles  of  a  iaifc  dectfo-BMCMt :  and  the  secood  pnltqr  serves  to 
give  motion  fi^  means  of  an  indla-nibber  hand  to  a  re]>leni«hcr 
whose  dimensions  are  deten]iinc<l  hy  the  special  conditions  of 
the  experiment  for  which  the  apparatus  is  to  he  employed.  The 
regulator,  mrinntcd  mi  a  box  in  which  i-  a  loiiiImM  r,  con-is;-  cif 
a  fijEcd  and  nio\nMe  ciivl.  the  latter  •,iis|i<-M(1l-<1  frutn  :i  s|.ir.-il 
sprinj^  and  carryinf;  ;i  wiif  ncto-;'.  it-  (>ack  turni-<l  r|<,\vti  :it  it, 
two  ends.  The  disks  are  contietit**]  with  ilie  |>oles  of  ihe  con 
denser,  the  movable  one  being  put  to  earth.  By  means  of  a 
Welwr  susjHjnsion  arrangement  mounted  on  the  top  of  a  guard* 
hole  which  protctts  the  spiral  spring  from  currents  of  air,  the 
attracted  disk  can  lie  adjusted  so  that  when  the  difference  of 
potentUs  anives  at  the  teqnired  valve,  the  wire  dips  into  two 
mercniy  cnps  and  m  sboit*Guraiits  a  icsistanee.  By  this 
meauH  a  strong  current  is  idlowed  to  flow  throacli  the  electro- 
ntagnet  and  act  as  a  brake  on  the  copper  disk  ;  this  causes  the 
rflocity  of  the  enj^ne  to  change  and  a  rculcnishcr  to  revolve 
rnnrc  sluwly.  NVben  ;lu-  [i^rcntials  have  fallen  -iittu  ;<  ni'y  by 
li-.ik.i;^r  or  fitluTwiso.  [Iil-  cnuiact  at  the  merwir)  tupn  limken 
.tikI  tin-  niiit'ii  tnablc'i  to  rotate  .it  ;l  lilj^lict  r.ile  of  '-pfcd. 
iiy  ihiri  (iieans  the  |  otential  difference  kept  i<eiween  certain 
limits  depending  on  the  sensibility  of  the  arrangement,  and  this 
U  increased  by  having  the  dbki  clc^e  together  and  the  contact 
points  made  of  almainium  instead  of  platinum.  Such  an  appa- 
latns  is  of  nse  in  maintaining  oondensers,  &c. ,  subject  to  leakage 
at  a  constant  high  potential. 

Paris 

Acadeiny  of  Sciences,  March  i6.— M.  Boulty,  President, 
in  the  chair. — Reaction  of  bromine  on  the  chlumi^^:  .^nd  on 
hydrochloric  add.  A  new  class  of  perbromides  by  M.  Bertbelot. 
Fresh  experimenU  made  by  the  author  show  that  the  leaetion  of 
bnMBi&e  on  the  chlorides  always  liberates  heat  in  the  same  way 
as  the  inverse  reaction.   In  both  cas<^«  the  transformation  of  the 
system  is  always  exothermic.     H}>lt'.<:liUitii.  aciil  .ni  l  highly 
concentrated  chlorides  dissolve  brominf  in  lai^;^  iinriritr.ics  with 
liberation  iif  lit.i:,  uttotin^  the  r\;s1cntL'  ifl  LomliiiiatK 'lis  fiiiriied 
by  addition  (pti bum) 111'- ^  nl  c  liloridcs^.  —  A  moiphotogicaJ  com- 
parison of  Limax  (Z.  Ay-atis   Cimtrfus  and  Gaqales)  with 
Tcstacella  {T.  haliotidea  and  Mauf^ty),  by  M.  H.  de  Lacaze- 
Duthicrs. — (Jn  the  solubility  of  the  sulphurcts  of  carbon  and  of 
chkirofonn,  by  MM.  G.  Chancel  and  F.  Parmentier.  The 
solubility  of  the  sulphnret  of  carbon  in  water  is  shown  to 
diminish  according  as  the  tenqieratuie  is  raised.    Bat  that 
of  cbloroferm  presents  a  decrcasiiv  solnUKty  from  o*  to 
about  Jff  Ci,  thenceforth  increasing  towards  its  boiling- 
point.  —  On  the  influence  of  the  perturbations  in  «lctcr- 
mtning  the  orbit-*  of  celestial  bodies,  by  M.  E.   \  i .  nn  — 
A  reply  to  M.  lioitcau  on  the  treatment  of  phylloxera  an.!  its 
winter  eggs  by  washings  and  sulphur,  by  M.  P.  de  I-afitte.— 
Records  of  the  .Scientific  Mission  lo  Cape  Horn  (18S2-83)  ; 
^  '  1  II.  Meteon>l<»g)-,  by  M.  I   I.t  pLnv  — Note  on  the  Abclian 
fiiiKUons,  by  M.  H.  Poincarc. — On  the  theory  of  matrices,  by 
M.  td.  Wtyr. — On  the  canonical  ly|)cs  of  the  ternary  quadratic 
forms  of  diticrcatiali  whose  discriminant  is  null,  by  M. 
Konigs. — On  the  electric  differences  between  tluids,  and  on  the 
part  played  by  the  atmosphere  in  the  electrometrie  mesMremeW 
of  these  differences,  by  MM.  E.  Bichat  and  R.  Bloadkl.— A 
thefmo-diernical  siudjr  of  the  flttosilicate  of  ammoniac  :  action 
of  the  fluoride  of  silianm  on  the  fluoride  of  ammonium,  and  on 
ammoniac,  by  M.  Ch.  Truchot. — De   riptiin  .f  ;i  ti.  w  |  roc  ess 
for  hardening  plaster  of  Paris,  by  M.  Julhe.    iiy  ilu  proccs* 
here  li-^f  rit.<-.!  .i  plaster  is  produced  which  may  lie  substitute'! 
for  u.ni. I  m  iJiiorings,  being  equally  durable  and  four  times 
clif.Tptr  than  oak.  —  Bromuretted  substitution  of  pheii"!u  liy. 
(irogcn  :  bromuretted  tribromophenol,  by  M.  E.  Werner. — On 
Froniherz  i  lluitl,  by  M.  E.  J.  Maumenc. — On  the  chemical 
c>im|>ositi(>n  and  thera|>eulic  projierties  of  Arttmida  gallica, 
Wildenow,  by  MM.  Ed.  Meckel  and  Fr.  SchlagdcnhaufTen. — 
Physiological  action  of  the  bexabydride  of  ^^lladine  or  iso- 
cicntine,  by^  MM.  Rodtefootalne  and  (Echsner  de  Contnck. 
Prom  Cipoiments  made  on  the  frog  .ind  guinea-pig  the  authors 
find  that  this  substance  possesses  a  physiological  action  analogous 
to  that  of  the  alkaloid  of  hemlock  (Cicuta:.  lie;iLt  tli<  y  pr<  j  ^se 
the  alternative  name  of  "  isocicutine,"  refilling  .it  i  nLr  it^  t  hu  f 
rhemical  and  phyM. i!ogical  properties.— I 'ctmitinn,  cLimIu  i 
tion,  and  noMtn-n  uf  ,  olours,  by  M.  J.  Charpcntier.    A  sysicni 
(^J"''-^''""  .inl  t  !.t.sii"k,ii  ion  1-  •.uj;gcstc<l,  by  means  of  which  a 
^l^pusand  colours  may  be  formolated  by  the  series  of  natural 


nombera  from  o  to  999k  "hcic  cadk  cipher  tsUi  a 
tng  in  vittne  of  its  mnition.  The  nsase  of  ifce 
simnly  hie  that  of  toe  number  symboUsiBe  iL  aid  'L-<*-  > 
might  l>e  called  the  •'cubic  classtficatioii.  - 
cal  representation  liy   «hich   it    may  te  hes:  ii^— 
the  glands  and  lymi  li.iiic  vessel*  entering  mm  ^St  -.■ 
c'f  tlte  organ  in  bir  li  kn^>wn  as  the  pone  of  li'tr.v  < 
kettcrcr. — On  the  phyNtoUtgical  effect  prrrfoorl  in  i:^  . 
ti!ri)ii(^  '-W"  'ii^'irii.;  ii.t'il'iTi'Ti.  tiv  M-  Dapcst-t.    fre -• 
tnt:uts  made  with  artihcsal  inculalt  r^,  t'-i'*  itithjt^ii  -  _ 
not  turned  two  or  three  times  a  day  \\\        ii  ytrv^  \ 
efliect  of  this  act  00  the  coabiyo  is  exfiiauncd,  aa^  tk  a. 
the  biid  acconnted  for  on  strictly  pbyttolagial 
of  the  caibaoate  of  aiaes  their  aonnal 
mitic  formations  eapbined,  bv  M.  Dicnkftil.— U»  At  v 
of  the  Chalk  formations,  bv  MM.  Mmio  ChalMa:' 
l>ergcr.    Idalina,  Perilocufina,  and  LacariBt.  tisst  t-* 
fr  111  !li<-  rpjif  f  f'h.i!":  of  Provence,  ir:  :•   -niirt  r . 
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ing  the  .Semering  region,  by  F.  Toula.— On  i!k  p- 
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during  l88a  an<l  tSSj,  by  A.  Sobieiky.— On  t*k 
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of  Jao  Mayen  canied^ont  hy  the  Anatfiaa  Arctic 
the  I 
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A  MEDICAL  NOVEL. 

:HARLEY  KINGSTON'S  AUNT. 

A  Study  of  Medical  Life  and  Experience. 
By  PEN  OLIVER.  F.R.C.S.  (SIR  HKNRY  THOMPSON). 

Second  Editii        Crown  Svo.  6s. 

**  A  novel,  written  by  a  physician,  with  a  medical  student  for  its  hero,  would  deserve  a  few  words  of  notice 
our  hands  even  if  it  were  of  tern  conspicuous  merit  than  this  interesting  voluine.  .  .  .  The  plot  turns  upon 
if^hly  dramatic  incident,  hut  it  is  well  worked  out,  and  tlic  interest  is  well  sustained  until  the  mysferj' is  fully 
jlained.  .  .  .  The  scene  is  laid  in  one  of  the  best  known  of  our  medical  schools  of  London,  and  old 
dents  there  will  have  no  difficulty  in  recognising  the  truth  of  several  of  the  portraits  which  are  incidentally 
•tclied.  Ajinrt  from  its  technical  interest,  this  book  will  secure  attention  l>y  its  vigomus  writing,  its  many 
il-touchcd  pictures  of  life  and  character,  its  clever  incidental  use  of  a  jj^icturcsque  and  fading  rustic  dialect, 
i  its  side-references  and  just  compliment  to  some  cf  the  socLil  traits  of  medical  diaracter;  .  .  •  with 
<  hes  indicatin^j;  an  intimate  knowledge  of  medical  society,  and  a  bright  insight  into  some  of  the  best  sides 
medical  life  and  character," — British  yf<  Jical Journal. 

MACMILUVN  &  CO.,  LONDON. 
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TEXT    BOOK    OF  GEOLOGY. 

BY 

ARCHIR.\LD  GEIKIE,  F.R.S., 

PirecUr-Gaurtl  pf  the  Geologhal  .^un     of  the  UnilcJ  A'i'i.,i\''rt. 
With  numerous  lUustntioos.    Second  Editioo,  thoroughly  Revised.    Medium  Svo. 


SflORTLY. 

CLASS    BOOK    OF  GEOLOGY. 

FOR    1  H  E   L  S  E  O  F  COLLEGES  AND   S  C     O  O  L  S. 

BY 

ARcmr.Ai  n  in-:iKiE,  f.r.s., 

Dii  i>:lor-  Cmcral  ly  Liu  iJijlogual  Survey  of  the  Uuittd  Kingdom. 
nV  TFIi;  SAMK  AUTHOR, 

PRIMER    OF  GEOLOGY. 

Wiih  nunirro;;-;  Illn'trnlions.     New  :inil  thorntighly  Revised  KiUtion.     l8mo.     If.     {.'\,ifiiri:  Pn'mfrs). 

R  I  M  E  R     O  V     PHYSICAL  GEOGRAPHY. 

With  numerous  Illustrations.    New  ami  tl!'/mu;;;hly  RevisL-'l  Edition.    Wuh '  >;io>'  i.ii:-i.    i^mo.    I/.    {StuHce  Primers), 

MACMII  L.AN   AND   Co.,  T.nNnON. 
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WIMSHURST    AND   VOSS   INDUCTION  MACHINES 

 OF  IMPROVBD  PATTBBN^  

A\  AJ^L  PATI^^IIS  FRKE   FROM  AKSENIC. 

^I^^^l  WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Stainers, 
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COLO  MEDAL,  INTERNATIONAL  HEALTH  EXHIBITION. 


jd  by  Google 


clxviii 


NA  TURE 


SPECIALITIES  for  the  MICROSCO 


1.  u. 

Five  r>'pical  ecamplei  of  blood  on  one  <li<le                                  ...  5  o 

Mature  Ezgt  of  Flounder,  showing  young  fish   1  6 

Rrilliani  Lye4  of  Spiden  mounted  without  pmsure             ...      ...  1  6 

Section  through  J.iw  of  Cat,  all  the  teeth  in  liti    6  o 

Involunurj-  Mmcle,  Arterie*  injected    1  9 

Foraminiferaj  ^  different  «t»ecic«in  wparale  groups,  luuned  on  one  lUde  j 


The  Lord'»  Pra>-er,  «tiKrared  on  glaM,  villi  a 

of  one  Bible  to  the  square  inch  ...  _ 

Dr.  Koch's  Comma  (iacillu*  10  .Vjiitic  OmIzts 
Variety  of  croups  of  Foraminifera,  all  iujbc4 
(>rxiu|>«  of  Polycistina  from  Barb^does      —  ^ 
r>-pe  Slide  of  IHatomacec.  tou  spetiet.  witb  Iai*f 


40id00  Specimens  illustrative  of  Anatomy,  Physiology,  Botany,  F.ntomoloey,  (^itrology,  and  Mineratoev,  u.,  1/.  lU ,  t<  .U, 

SPKCIAI.I.V  BKALTIFIM-  SI.IDKS  FOR  :iOIKEF.S,  . 
Artistically-arranged  groups,  composed  of  Diatoms,  Wheels  of  Chir>dota,  Anchorsand  Plates  of  Syua^ta,  ScaJesof  BuiterHies.  Ac  V.  WAtVIM*^ 
call  special  attention  to  these  Slides,  their  beauty  being  unsurpassed,  and  roost  suitable  as  Kxhibilioii  Slides  Prices  m  Caae.  iw.       tat  ^  >» 

Scales  aod  Hairs  of  Insects  arranged  as  a  .Sprig  of  Flowers     „,  „      _      b.  ^alsk 

Do.  l>o.  B'juquets  or  Va»es  of  Flowers    „.       ...  „.       ._      _  ij/.xu.fc: 

Cut  Sections  ready  for  Mounting.    The  following  now  ready  : — Human  Spleen,  Malpighian  bodict  InjectH  ;  Hou*  » 

Injected;  Human  Medulla  Oblongata,  stained  ;  Petiole  of  Cituumon.    Price,  6  Sections  iu  lube,  u  ,  (osuxt  W  txsa 

NEW  CL.\SSIFIED  LIST  of  OBJECTS  for  the  MICRO.SCOPE  (including  the  recently  acquired  Stock  oi  H;.  L  «_ 
late  of  ToUington  Road,  Ilolloway)  sent  post  free  to  any  part  of  the  world,  on  apf>licaiK)o  !o 

W.   WATSON    &   SONS,  313,   HIGH    HOLBORN,  LONM 

TWO  DOOR.S  PROM  CH.-\NCERY  LANE.  ESTARLISHEI)  i?-,r 


THE  "EXCELSIOR" 

PATENT  SPRING  MATTRESS. 


THE  NEW  PATEH: 

WOVEN  WIRE  MATTRia 


AWARDS : 
Ten 
PrizeMeoals, 

Fourteen 
Certificates 
OP  Merit 

Tub         The  leading  peculiarity  of  this  MattrrM  i»  tk»*«-< 
The  principle  of  arrangement  permits  the  tree  movement  "  Excelsior  "Ijinalion  of  a  woven  wire  central       *  *  ^ 
of  one  sleeper  without  inconvenience  to  the  other,  admits         ^^y^        springs  of  great  strength  and  reiiaUc  |< 
of  complete  isolation  of  each,  and  efftttually  prevents  •<  Matlock "  ^^'^'^"''^E^'  possessed  by  no  other  laU*. 
dfpration  in  the  centrt.  oitct    springs  obviate  the  tendency  in  all 

 BED-RESTS. become  hollow  and  so  cause  sleepm  w  » 

The  "EXCELSIOR"  &  "MATLOCK"  couches.  middle  of  the  l>cd. 

Retail  from  Cabinet  Makers,  Upholsterers,  Ac.  Ulustrated  DtunNiz  t  CirdlarfmihiaL  " 

 CHORLTON        DUGDALE,  MANCHESTEB._^ 

Collection  of  Six  Fasciated  Stems  :— Strawberry,  Sweet  Pea,  Tropaeolum,  Thistle,  Stonecrop,  anJCttef 
Vertical  Section  of  the  Malr  Perichztum  and  Antheridia  of  Atrtchum  undulatum,  is. 
Vertical  Sections  of  the  Apothecia  of  Usnea  barbata  and  Lecaoora  tartarca,  showing  Asci,  ts.  each. 
Trans,  sect,  of  Esparto  Grass  (remarkable  arrangement  of  Fibre),  is. 

Piasiola  cri»pa,  portion  of  Ttiallu«,  i.Ljutiful  aifangcnvent  of  Cliloroi-hyl  ^  S«(M  •■'^ 

granulcv  IB.  ^  LJj  '"'^^ 

Ttleutospores  of  Pucimia  graminis,  !••  ^^^^  N?^^*  ' 

Spores  aod  ELalcrs  of  Aneuta  pliiguia  (Jungermaone-    ^^^^  PIFFARI'iW 

V^.^     COUNTER  SUM  JiJ^ 
DOW  on  SoUl  T«« 
and  s  I,  at  ««.  MT  dM.  n«* 
(critied  in  the  /^mtmt/^ lltM^^ 
S^  iitj,  AuruM  tMa  ^— 
PIFFAkl.S  !iLID».S.— Mr.  ft 
slide.  «r)iirh  it  m«.Jc  I 
in  an  ordinary  slide  Ir 
thin  glast.     I  he  upiwr  surl«ea  < 
the  covci-kUm  l>eini:  e»m  with  iha  abiia.  Tta»  •  »"  ^ 
cover  i:Uu  ai»l  object  being  knocked  at;  aad  fSmmam^* 
tiful  ilitluiioo  of  light. 


Stained  and  Isolated  Conidia-bearing  Hyph^ 
cf  a  Micro- fungus,  prubabty  Polyaclit 
cana,  Xu, 


When  ordered  off  the  Cata* 
ti'iue  (except  where  special 
j  rites  are  anixed)  the  prices 
ire  as  (ullows  : — 1».  each,  8i  a 
I'jian.  Iff.  per  50,  j£a  per  100. 


f  by  Sjtmiaf  a 

n  tki*  ilwoI^tirM«^«*, 

ir<ie>  of  ikt  (Mr  ■  l^l* 


RFMIITANCK   WITH   ORDER.     ENLARGED  CATALOGUE  READY,  POST  FRfR. 

B.    FIFFA&D.    HIIaL    HOUSE,    H£M£I.    HEMPSTEAD.  HESTS. 


13  GOLD 
MEDALS. 


The  "OTTO" 

CONSUMPTION  of  OAS  guaranteed  to 
be  25  to  75  7o  less  than  ANY  other 
Gas  Enf^ine  per  brake  horse-power. 

CROSSLEY'S  PATENT  TWIN  ENGINES— 

Impulse  every  Revolution. 
The  steadiest  runniDg  Gas  Engine  yet  made. 
CROSSLEV  S  PATENT  8ELF-STARTER- 

The  .Safest,  .Simplest,  and  Beit. 
CROSSLEY'S  NEW  VERTICAL  ENGINES— 

Requiting  little  Ground  Space. 

iROSSLEY  BROS.,  Limited,  Manchester. 

?^£^!Lli4^ouUry.  E.G.    Glasgow  :  58.  Union  Street 


Pn«t«I  k,  RICKA.D  CtAT  AND  Sonj  at  ,  and  8.  Bread  Strwtl  HiU,  OiMeo  V, 

MacN.ULAM  a„uCo.,.l  tk.  Ofice.  „  and  ,0.  Bedford  S?reTcov^t  (i.nl«u-i^ 


li'icuiria 


A   WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

"  To  tkt  toliJ  ground 
Oj  Nature  trusts  the  mind  which  builds  for  aye." — VVoRDSWORTH 


No.  805,  Vol.  31] 
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[Price  Sixpence 


Recutered  as  a  Newtpapcr  at  the  Cieneral  Pmt  OfficeJ 

AMATEUR  photography: 


PHOTOGRAPHY  SIMPLIFIED 

»y  means  of  MAW80N  &  SWAN  8  PhotoirraDhic 
Apparatus  and  Dry  Plates. 

MAWSON  &  SWAN  S  Sets  of  Photographic  Apparatus, 
mjling  from  32/.  6d.  upwards,  are  exctfttionally  good  value 
arefully  made,  and  may  i»c  confidcDtly  relied  upon. 

ifsi  rifitive  Lists,  /tcfk  of  Instrudion.  and  Copies  of  Photopaphs 
taken  with  these  Sets  sent  by  Post  for  Si  x  Stamps. 

MAWSON    AND  SWAN, 

fANUFACTUHEKS    OF    PHOTOGRAPHIC  aWa- 
RATUS   AXD  C//EA//CA/S. 

M08ELEY  STREET.  NEWCASTLE-QN-TYNE. 

MEMORY  and  SUCCESS— What  contri- 
bute* to  iucccK?   Ago.Td  memory  — WIui  causes  dilute  in  life!  A 
»"  "f"*'"  '■"^•n   P">''    I^>i«tie'»  PIS- 

NFVFR  KOHrF'T^l^r"'^"''  "'^  PHYSIOLOOICAI.  ART  OK 
NKVfcK  KORGF.rTm(^u«ng  none  of  the  "UnkV  "Pegs." 

l.ocaUti«,    or     Assoctaiion^ "  of  Mnemonici     l.o»f  memonct  re- 
.toreJ  -the  woml  m»dc  g..od.  and  the  b«%t  better.  .Amy  *.v<t-  UameJ  im 

u''i'r-wl'(l7f\  '^;;P*,i'.VA„'*",^'"  S'^'nif  opinions  ..f  Mr. 

RICHARD  A.  rkOCrOR.  Dr  ANDRtvV  W  n.SOV.  and  othert 
who  have  Mudieil  il.j-  Sy«em.  A  Day  Class  in  Never  Forgrtting  .ind 
lor  cure  of  Mmd-W  andenng  commences  every  Monday  at  1  p  m  .An 
tvening  Class  every  Tuevlay  at  8  p.m  Lectures  in  Families  of  the 
Nobiliiy:  also  taught  thcmjughly  by  POST  Prof.  LOISETTK,  17. 
New  OxroRoSTHKET  (opposite  Mudie-s).  W.C.  . 


THE 


PRELIMINARY  SCIENTIFIC  AND 
INTERMEDIATE 
►CIENCE    EXAMINATIONS  OF 
UNIVERSITY  OF  LONDON. 

UIOLOGV  — A  Course  of  Urniy  I^cmres  and  Koriy  d.iy»  Practical 

i>rlt,  dealing  with  the  Zoological  Portion  of  ibc  Univeniiy  Pass  Schedule 
.  ler  the  direction  of  Prvif  Lankester.  will  commence  on  May  s.  at  LTni- 
rnuiy  Vf  l»e«e.  Cower  Stnet.    Practical  Work  :-Monday.  Tuesday,  Wed- 

..Uy,  IliurMUy.  frwm  1  to  s     Uciurr> :  Tuesd.iys  and  Thursdaj-s  from 

K't  I      fee.  Seven  Guineas  for  both. 

N.  U  — A  Course  of  I.ectures  .ind  Twcjily  Days'  Practical  Work  in  the 
Maical  ponion  of  ibc  University  Pa.s  Schedule  is  conducted  durina  May 
"■ft**'  J'tty.  «»y  Prof-  OUvtr    Apply  al  th*  C«>Ue«e  for  furiber  infor^ 


[All  RighU  are  Reserved 


JUST  PUBLISHED. 
HOW  TO 

FORETELL  THE  WEATHER 

WITH  THE 

POCKET  SPECTROSCOPE. 

BY 

F.  W.  CORY,  M.R.CS.,  F.R.M.S.,  &c. 

WITH  TEN  ILLUSTRATIONS. 
PRICE  I/,  IN  PAPER  COVERS,  OR  is.  dd.  CLOTH 
BINDING. 

"  Thii  valuable  little  manual  shows  us  that  it  is  quite  possible  to  say  lo-<Iay 
what  sort  of  weather  we  are  going  lo  have  on  the  morrow  .  .  .  for  sailors 
and  farmers  and  all  to  whom  wealncr  wisdom  i*  a  matter  of  supreme  import- 
ance, '  How  10  Foretell  the  Weather  with  the  Pocket  S|>cclrDicopc '  U  well 
nigh  indLspctuable."— sSyri'/n/irr. 


CHATTO  &  WINDUS» 

PICCADILLY,    LONDON,  W., 
AND  ALL  BOOKSELLERS. 


NEGRETTI   AND  ZAMBRA, 

SOI^  MAKERS  OF 

JORDAN'S  (PATENT)  SUNSHINE  RECORDER. 

PRICE  £3  3s. 
NEGRETTI 

AND 

ZAMBRA, 

Scientific  Instrument  Makers 
to  thk  ouickn, 
HOI.HORN  VIADUCT. 


Branches : — 45,  Comhill : 
Iti,  KcgSDt  Street,  \jcmian. 

Itiustrmttd  Dticriftiou  Pott  Free. 


NF.r.RF.TTI  S.  ZAMBRA'S 
Largo  Illaatrated  Catalcgae, 

600  Page*, 

[  I300  Kngravingf, 


Price  s<.  hd. 
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KA  TURE 


ROYAL  INSTITUTION  OF  GREAT 
BRiTAIN, 

ALBEMARLE  STREF.T,  J-ICC \nn.t-Y.  W. 
IJKTfME   A■«A^r;tl^E^•TS   AFTE«  E»-Tr«, 
Lecture  Hour.  3  o'c!jflc  p.m. 

Prof  A«THr«  GAWr.n.  M.IV,  F.lLS  .  Farrnan  Profc*-:'r  cf  Phj-*i-.!ao-, 
R-L — Eisht  Lertunw  on  Di^fstico  »ncl  Xoiriti -n  :  oc  Tae^(Uy>.  A(inl  14 
10  June  »    One  Gamea  the  CV/one 

ProC  Tyvr-ALt,  DC.L..  LL  D  F.R  S..  M.R.t._ri«  T^mnr*  m 
Naitinl  Furco  and  Energies :  on  Thaitdijr*,  April  16,  to  May  14.  On* 
Guinea. 

Prof  C  Mr»  »icrrr  Ti.  v.  M.B  .  F.C  ?  ,  M.R  I  — Thw  l>et«if«  no 
Poiwi*  in  Relation  to  their  Chemical  C"  —.»".riul!  -.  and  to  Vita}  FutKtiun*: 
00  Thu-*'fiVv  May  ji.  2?.  June  4     H.i  r.a  r.t;>»..a. 

Willi  <•!  Ca' m  Tfitv^. 'Ei«j..  F.R.>.— F.j«t  l-<-.-f3re»  on  Fir-tree*  and 
their  Ai:ie«.  in  the  Prt  rnt  and  is  the  PaM  ;  00  Saturdajrv  April  iS.  jj. 
May  I.  9.  Half-a-Ouinca. 

Prof.  WiiM.jf  OiLf.'..  M  A..  F.R  5..  M.R-I-— Two  Ixector--*  on 
Organic  Scf«ic>  and  Anti^ptnj;  on  is»turd»>-».  May  16.  :>  Half-a- 
Guinea. 

Rev.  C-  Ta\i.oi'.  D  D  .  Ma-ier  of  St.  .Tvhn"*  CoIIece.  Cambndee— Two 
Lecture*  on  a  I  jte!v  lH'>cr>v.  rr.l  DncumcnI.  po-.-iKy  of  tHc  Kirw  Century-, 
entitled  -'The  Tcj  hin^  of  the  TweS-e  .\j</-t!r»."  »ith  I  tliutraticKU  (Kxn  the 
Talmud  ;  on  .Saturdays,  May  -jo,  June  6  Half-a-Cuinea. 

Subvrrip^ioti  (t  1  niin-MrmSen)  10  all  the  Citir^  durioc  the  Season.  Two 
GuincA--.    Ticket*  U^vid  tlailv. 

Meni^«-f^  laxy jiurchate  n..l  U-«*  tKsT  Three  ^nnjle  Lectare  TKket*. 
■YjuUt  >  for  ar.y  I-cctt»re,  for  Half  a-G-jl->ea 

The  >>iuAvK\KMN<-,  MriTi\<.,s  %ti!!  be  mtuned  on  .\pril  17.  at  !  p m.. 
when  Pn.f.  S.  P.  LA^•.Llv  will  gi»\e  a  Uiacu-urtc  uoSuxijilji  and  the  E.uth'> 
Ainuxpherc,  at  <>  p.m. 


ST.  THOMAS'S   HOSPITAL  MEDICAL 
COLLEGE, 

ALBERT  EMHA.NKMk..\T.  S.E. 

The  SafBiBcr  Sevion  will  commence  cn  Mar  i.  Students  wlio  have 
paawd  a  Prebainary  Fxamiiurion  arr  informtd  that  under  the  Reifulatioa* 
of  the  f  «am.'.:ii;  fu^irj  in  F.ii'j'id,  it  u  an  advaotajr  to  k«jin  ic  the 
Sammrr  Se^^i<  n  :  tH<^  •nterinf  m  ximDicr  a.'e  a1-  '  rlii;.-  le  to  comv-etc  for 
the  Scitnce  ScS<iUr»Sip»  of  ^100  and  j^'o,  a»»r  J-1  in  '  >clo»vr 

There  are  nn  I'r  u*  Prire*  ai»d  ?<:h  jUr»hips  .».vi  all  Ac^-oiD^melKt  tat 
open  trj  Siudrnti  wiiSiut  eatra  cKarge 

S|>e<ial  ClT>-e^  f  r  the  Ezaai'iati  >o*  of  the  I'ni- errity  of  L/^n-^on  are  held 
ihrjUKh'-iOt  the  year  A  ReK>*ler  "f  Ajvpr  vrd  I  ''.cin.;*  and  of  Pr.iale 
Fan  l'e*  receivmg  Studetitt  ti  roiie  t«  krU  in  the  -^triAty'x  -.(See. 

Pr.»pectut  and  all  paiticulars  can  be  ubtaiLcd  fr>.m  the  .Mrd  cal  'Secre- 
tary, Mr.  G.  RbM'LF..  W  M  <  >KI>.  Dean 


THE    MIDDLESEX  HOSPITAL 
MEDICAL  SCHOOL. 

M  M.MKR  .vl  -isluN.  .5::- 

Lecturer  and  Cl'nica]  Io>tri:<-kc:  in  the  Wan^.  <-r  trim  rcr  oit  May  t 
A  S.holar%?.if'.  »-a!u«-  ^35.  .  tfrred  fi>r  C"m|«;:fi  r.  to  >tod'»t4  cvm 

m't-iini  ih'ir  Me^ifaJ  f.dumt  nn  in  May.  The  I- »:»-:ir.-»t:«)0  will  be  in 
Oa*Mc».  Mathrma:ic  ,  or  Natural  NienfTe.  and  mill  '.<«rtre-':«  on  .\pri!  ?>j 
T»o  Kntrancr  >'.t  I'larfhip*  &f  the  .V.t.ail  Vu'-ir  ii  tJf  ar.-.  re'pecti^eiy. 
tenal'ie  tw-j  ycar».  an  i  a  »'<r  S. '  '.\'-\  p  »»In.  /fo,  •ill  be  ■.cTi.rrd 
for  c«mr«tiiion  at  the  ^T^innn<.^  of  thr  Wjnter  ^e*»  .•<! 

For  rPAl-^'t  itn  conlainiut:  Partii.Litar<.  a«  t'>  other  SiS^'ar-ihir*,  RrM 'rr.t 
Apf^  intmrnm  Kcs,  <Cc  t  't'i'-y  tu  the  I'j  .vs.  or  tiie  Risiocia  Mttii^al 
Othccr  at  the  Hou  iial 

AXr>RKW  CUARK.  Dean. 

ST    GEORGES  HOSPITAL 
MEDICAL  SCHOOL. 

HYDE   PARK  CORNER.   S .  W . 

Hie  Sinnmer  Se^-'^Tn  w\ll  mnmcnrc  on  FKID.VV,  May  t. 
Fi»«  Entrance  >•  Si/li'»Hip» — 

1  he     1  '  im  Itiown  Cyw,  K.ihi'  iiiia  ; 
The  Wiilinm  Uromn  44  1  K»S,'i'.  n; 
T»o  Bntik'nl  iir\-  pjire».  C:i  eaoh  ; 
An4  various  fther  Pnre*.  are  i<\Kn  to  Comj"-ti'i>-B. 

Full  Part>tuLp».  »ith  the  NulijnU  of  I. ».iitu.-iat 
applicai.on  to 

WILLIAM  WADHAM.  M.t» 


-ed  90 


C.  D.  AHRENS. 

PRISM  WORKER  AND  PRACTICAL  OPTICI 
36,  GRE.VT  KL\SSELL  STREET,  LONDON.  W.i 
SPECIAL  NOTICE— St*  tkt  New  Pataritittg  Pritm. 


Cas  b«  nacd  over  any  .\  A  B  Eyepiece 
Wa»fc:  will  take  in  any  Obiecl  Alto 


Stroofilv  rrcommended  foe  I 
the  New  F. ren  ting  Mic 


r 'l.Gla-»  and  any  Eyepiece  can  be  UMd  with  it-  It  U  the  only  «f 
he  Object*  in  their  right  .hap«  aMd  farak  Maker  of  the  I.arn»l 
m*  in  e«i«ten<:e  fir  thr  Ijii--  ttispoaik.  E»4  ,  P.R.S  ,  Ac, 

m4  Ibr  Frank  Critp.  Eh].,  LL.i 

m.  Tram  sir-' 


LIVING  SPECIMENS  FOR  THE  MW 

GOLD  MEDALawarded  at  t t.e  FliHr P I E>  LXHIIIT 
THOMAS  BOLTOK.  57.  NEWH.ALL  STmUTt.  IlIU 

» ho  hu  laaz  wack  aaat  to  hi*  tahanftoa       m  Vwa 

■.Muaiuiuv   with  dnwiac  and  daoiiWaB.    Ht  ha  •»  > 

Nau}>jmt.  Um  of  Balintt*  bnlimiittM.  La^d^.*  37<ta!x 
lacistrik.  .■>;^,n£UU  Ihwriarih*.  '  1 1         tu       L- i.  f*.  ■ 

,  Cn)-S*h,  and  otitcr  Spa.nBct.t  lo'  \  Hsatcy  aarf  Mar.*'*!  %•  , 
tor*  woric 

I      Weekly  .AnnootKemcel*  will  be  Bade  IB  I kM  rlHatfOw 

,  (iippl)iac. 

I         Specimen  Tabe,  Oae  Shillia(.  fmH  frr 

P.^lb&o  of  Drawiacv  Ter  Part*.  11  «a«> 

LONDON  HOSPITAL  AND  MED! 

COLLEGE. 

MILE    END.    E . 

The  SUMMER  SK-<^1' i\  %ii:  t.miaeTK.    -jFrlaT.  Mr 
Siiific-i:*  are  ad»i*ed  thi!  andrr  she  new  r-T^-.i:i.o«  ./  «f-  ' 
of  PhyMcian*  and  the  R<^\al  Cclk^e  ^  >cr,;-  •  *  u  ei. 
age  u*  tj  er.irr  fur  the  >  iv.-n»r  >e»v  .-     "»fi  .r  I,  ».  »  ^  ■ 
eli.:  'ie  fjr  the  Eo"r*r>cr         ..4r»h'p»  i..  Seytcu  • 

1 .1c  HaijjtLal  cuMaitt^  ocar)>  &>.  i<d>  xa^  u  -Jt^  iarjoi  ,  . 
ia  Great  Britain 

Ceaeral  Fee  lor  Lecture*  ard  Ho*t>tra:  ^a-.-.-e.  ^  r-'*'  ' 
toe-  guinea*  in  three  iaita'-ne't*.    lr.e  RtJi.t-il  as  .'  t"*"'- 
in^nt>  are  free  ta  fu/  M'j-r- 

S^<  .;.tl  entnet  niay  be  nw^lc  :'jr  Medical  and  S«.rc>-^  ^ 
c-ur>e  ni  Pra-t.n!  "'urjerj. 

The  Ij»r.:.  n  Ho«ptta.  i*  r.  tw  ia    re-.t '-  t  f.Tmi •arirt  W  n 
all  porrt  of  the  Mctroj.  i».  and  \i'  Mt::  f     »"    Vra  t 
South  Kaviem.  and  Ea^i  L  -I'.oo  Raiiwa)*  — >t  inti  >  •  * 
«al^  of  the  H  <piial  and  (.''^  '^r. 

For  PrvMpcctua  aad  paruou^rs  apohr  t4> 

Ml'NRO  - 


|ICROSCOPIC  OBJECTS  FOR  Hi 

HiwrUofical,  Bocaatcal.  Geo: .  ^' 
out  OQ  most  modcntc  ttrau-    Part~%un  .f  li  * 
Koad.  Forest  Mtll. 


SIX  PRIZE  MEDALS 

AWARDElt  FOR  CFOL  XJIC^L  C   LLCO:  » 
Ceolo^  al  Cul'ecitot.<  r<p<>  iaj:>  ailapled        Tear  *.       »  ,  ;* 
'  a<;d  Aft  l>c(<arts>ei.i.  u<!  aV'  I<  <^n<«  a*>  >w 

I  Crieat  |.-'am. 

I  New  and  Rare  Mioeralt  cocuLinCr  amivn^  fr;ia  C\  yv*  ' 

ROCK  SEmON-  AND  K  h  K  ^PF. 

The  Lar^eat  Varwrr  m  E.-.^'..*.-. ; 
New  CataUtfoas  aad  Li*t>  on  apf^^'stioa  x»— 

JAMES   R.  GREGORY. 
88,  Charioite  Streft.  FiTZR-kv  S(?r*«».  • 

Eatab^'-iinl  t7  Years  in  j. 

INTERNATIONAL  HEALTH  EXHOUT - 

DUTSION-EDfCATTOX. 

A  PRIZE  MEDAL  AWARDED  T: 
THOMAS  D.  RUSSELL 

78.  NEWGATE  STREET.  L('Nl»<'.V.  \ 
For  Geolo^cid  Collections  for  Science  Tt«> 


LANTERN 


READINGS.- 
VIEWS. 


DISSOL- 


MoT 

The  ~ 


THR  M.  .. 

TWy  Li 
The  Siisa. 
•a  tlMB&B«^l 


-  taw-TiM  R»-  ^ 


I1H  Maada  W  U>^ 


^  •^r  T  :,^taM  SM^  «J 

t  «rrr*t.  X.^mkiB 

.c-  WATCH< 


«  rsT 


-.1, 


NATURE 
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c^nlfs;  b|)  aiuftion. 

N.Vri'RAL  lilSlOKY  SPECIMKN'S. 

MR.  J.  C.  STiiVENS  will  SELL  by  AUC- 

TION,  .11  his  <;rc.-»l  R  ,  .'ii.,  \\.  Kin,'  Street,  Covent  IJ.ctiicn,  un 
MONDAY,  April  ti.  at  li:iir|tji^t  \i  prrriwrly,  the  Cdltcction  of  Shell* 
formed  by  Ihr  l.ile  Mr.  Ht  .  ol  Newport,  Kle  of  Wisht,  Hinli' 
Eggs,  llirilf  in  Osev,  t;<x>  Hiimmin;;  and  other  *howy  Rinl-Sklii<, 
Irisccis,  Headi  niitl  Hurtf*.  Mirirralt  4«n<l  Ko«il«,  and  other  Natural 
Hi>lor)'  SpcciincDi,  wver-il  mahot^any  anil  other  C.ihinet*,  /tc. 

On  \icw  ftoro      till  t  ih-  S.ittirJay  prior  uid  Morning  of  Sole,  and 
Laldiojucs  K-id. 


FRIHAV  NKXT.  SALE  No.  6890. 
S  C  I  t  N  r  I  H  C    APPARATUS.  &c. 

Mr.  J.  C.  STEVENS  will  SELL  by  AUC- 

TIO.M,  at  hi*  Grc.11  H.Hjiii».  j3.  Kill);  Street.  C>vent  Gai^en,  on  FRI- 
DAY, April  lu,  at  haU'iur.!  1.;  prrdscly,  M:\erjl  fir<.t-cUs<  Microscopes, 
Object*  f<jc  »am«,  'l'ele*i:')pe<.  Opera  and  Race  flU****,  Photographic 
Apparatus,  inrludiitf;  Caiiierai  and  l^enm  hy  •omc  of  the  best-known 
maKcrs.  Kollitit;  Pre  <■■>,  Prinlinc  Frame*,  Di»hes,  &c.  An  expentive 
Air-pump,  Chemical  .\|ipiiaiices  in  variety,  I >)ssulvinji-vicw  l^antenu 
and  Sliiles,  a  imall  <)iiAnlily  of  Derby  China,  and  miscellaneous 
properly. 

Oa  view  after  9  o'clock  ihe  Day  prior  and  Morning  of  Sale,  and 
C.ii jl.^iitto  hail. 

ELECTRIC  LIG HTIN G.  —  Manufacturers 

and  ollirr*  poSNeMin,:  ■.jure  (lowtr.  and  dcsirout  of  liehtinc  their  Work.> 
economically  hy  KIt>  i-p  uy  should  apply  for  Pricv  List  or1>vu.iino>  and 
AcLUinulalor*.  for  Ari-  -jf  Incaiidr'scencc  l.iKhiing,  to  the  "JARMAN" 
Kt.Fd'RICAL  Ct'MI  ANV,  Mjckiniuvh  Lane,  Homcrtou,  l»iidoii, 

ELECTRIC  LIGHTING  AND  ELECTRO- 

PI,ATING~'n«  •  JAKMAN"  KLICTRll  AL  Ct)MPANV  ate 
prepared  to  Sl'PPI.\  DVN'AMOS  for  Li,;hlini{  or  I'latinj:  on  the 
PL'RC'HASK-HIKK  SVSIVIM,  to  suit  the  convenience  of  many 
ptirch.isers,  Kteclrv>'pUiii>(;  and  Klecln>>cilding,  old  or  new  goods,  in 
any  <|uanliiy. 

BOOKS  (Secondhand),  Miscellaneous,  Re- 
mainders, scc —c  HEKBKRl',  Knh:l>>h  and  F.^rei^n  Boukvcltcr,  3iy. 
Goswell  Roa<l,  I^nd'jti,  F.  C.  CaMloguc  free  on  receipt  of  two  stamps. 
Libraries.  Old  li'  oks,  and  Parchment  purchased. 

SC lENCki  AND  ART  DEPARTMENT 

so  PER  CENT.  GRANT  FOR  THE  Pl'RCHASF  OF  STANDARD 
COLLECTIONS  AND  APPARATUS  FOR  TKACHING  GEOLOGV 
AND  MINER ALOt.V.  NEW  LISTS  and  FORMS  on  which  the 
Application  is  to  be  made  supplied  by 

THOMAS  J.  DOWNING, 

j8.  WHISKIN  STREET.  LONDON,  E.C  (oTer  y.iartrr  of  a  Century). 

PATKRSON  &  COOPER. 

76.  I.ITTI.K  HRITAIN,  LONDON,  K.C. 
Electric  Light  and  Power  and  Telephone  Engineers. 

New  l.leclrii.  Li^ht  CataluCue,  pntt  free  i»- 
PATF.RSMN  ft  COOPER  »,eg  to  give  notice  that  they  have  disused  of 
the  Philosophical,  Ei!iicati<inal,  and  Experimental  P.irt  i-f  their  Pusiness  to 
Mes<r..  .(  and  T  M  ^\  FI  I  t.D,  41,  Qucr:n  Vi,  ti)ri.i  Street,  F,  C. 

A  GREAT  BOONnrO  AMATEURST" 

Photojjraphic  Apparain«  and  Maieriali  of  the  Highest  Quality  supplied 
•t  City  Prt>  e<  from 

THE  PHOTOGRAPHIC  ARTIST'S  STORES, 
43,  CHARTERHODSE  SQUARE,  EC 
(Clo<e  10  Aldersgate  Station). 

COMPLETE    TOURISTS'    OUTFITS.     EVERY  REQUISITE 
New  llhKlratrd  Price  Li«l  tJ.    Addre»«  the  Manacbk 


MINERALOGY  AND  GEOLOGY. 

Mr.  IIENSON  S  Latest  Arrivals  are  :— 

Vetr  Fir  r  not'PiA-  TERMINATED   CRYSTALS  of  ZIRCON, 

it  in  '  IIERVI.S,    DIOPTASE,   UWAROWl  I  K, 

WAIi  SILVER.  HERDI  RllK,  \>hv  Hmllia.st 

RUT  '  i  llE.  and   NAIIVE    COPPER,  Corn 

•  all;  (;RhEN  A\I-N1URINE.  GROIPS 

and  A  STIllNITE.    Japan;    "  SHLRRV  • 

COL'  ria. 

A  I  -  alio  MICROSCOPIC  SECTIONS  of  the 

Litit  en  A  •,  Hammm,  ChtMli.  and  Hammer  .Straps. 

TE  LEbbONS  AND  EVENING  CLASSES. 
IPB  CASES  AND  APPARAITS.       Catalogue*  free. 

SAMUEL  HENSON, 

877,  STKAND,  LONDON. 
OpfMMila  Norfolk  Street. 


MUSEUMS  AND  COLLECTORS. 

Mr.  DAMON,  of  WEYMOUTH,  will  forward  an 
abridged  Catalogue  of  bis  Collections  in  Natural  History 
Objects,  including  RECENT  SHELLS  (Foreign  and 
Uritish),  FOSSIL  REMAINS,  MINERALS,  ROCKS. 
M\RINE  ZOOLOGY,  &c..  &c..  &c.  

HOW   &  CO.'S 

Geological  Transparencies  for  the  Lantern. 

Descriptive  Catalojiiie  on  Application. 
WALKER'S  SPIlCIFIC  GRAVITY  BALANCE  FOR  ROCKS 
AND  MINERAL.S. 
HOW  ft  CO.'S  POCKET  MICROSCOPE  LAMP.  it.  6J. 
MICRU-PETKOLOGY.— Sections  ol  Pitchstones.  Obsidians,  Gtuniles, 
Syeoilei.  Diorite^,   Gabbros,   Dolertlcs,  Basalts,  Tachylites,  Trachytes, 
Andevilei,  Porphyrile*.  Rhyolitel,  Lavai,  Aabas,  Gnciw,  SchiMt,  Lint*- 
Mooai.'  ,%c..  price  u.  U.  each. 

JAMES  HOW  ft  CO..  73.  Farkingdon  SxaBBT,  London. 

EDWARD  WARD  has  pleasure  in  an- 

nouncinz  the  issue  of  a  new  Micro-Slide  of  Zoophyte,  with  tentacle* 
out,  in  the  special  maniter  so  well  krtown  to  his  numerous  patrons. 

I.  if. 

Plumularia  similis  ^    ...   (poit-frec)  a  8 

Al-o,  quite  new  ;— 
t  ^>r,:i>nia  verrucosa  (polype  stained)     ,,  1  a 

P.jdallru>  typicus  (Sixrctrc  Shrimp)       .,  i  a 

EDWARD  WARD.  J4<y,  OXFORD  S  I  RFET,  MANCHESTER. 


THE  AMATEUR'S  FIRST  HANDBOOK 

OF  PHOTOGRAPHY 

(Ilh.-tram;d)  1.V  J.   H.  T.  KLLERnFCK. 

roM/Me  GuuU  and  iHslrudor  in  iht  Modtrn  Dry.platt  Process. 
3RU  Edition.    Poat  Free  \yd. 
From  D.   H.  CUSSONS  AND  CO., 
79,  BOLD  STREET,  LIVERPOOL. 
HAMILTON,  ADA.M.S,  .'i  CO.,  London,  and  all  Ilookscllcr*  and  Dealcn. 
DL'HLIN     UNIVERSITY    PRESS  .SKRIES. 

PRIZE  OF~bN HUN  DRED  POUNDS. 

The  {'mmcil  of  the  I.ini>e«n  Society  of  New  South  Wales  hereby  again 
offerxaPRl/E  of  ONE  HUNDRED  POI  ND.S  for  the  }!eM  E^vay  on 
"Ihe  Life-History  of  the  Uacillus  of  Typhnid  Fever."  The  Essay  must  be 
In.'-cd  entirely  on  originrti  research,  the  oeiaijs  nf  which  and  of  the  methods 
employed  are  to  fully  explained  ;  must  Iw  in  F.nclish  ;  must  be  dis- 
tinguished by  a  "  in<jtto,"  accompanied  hy  an  envelope  containitie  the 
.luthor's  name  :  and  must  be  delivered  al  the  S'xicty's  House,  54,  Phillip 
Street.  Svilucy,  on  or  before  Dm  kmiiPH  31,  188$. 

Now  Ready,  price  6«.,<  Vol.  MX.  Part  III..  April,  1M5. 

THE  JOURNAL  OF 

ANATOMY   AND  PHYSIOLOGY, 

NOKM.XL  .AND  I'.Vl  HOLO(ilCAL. 
cttMx'CTKO  nv 

Pfofeawrs  HUMPHRY,  TURNER,  and  M'Kr.NDRICK. 
Ctuttnli. 

I. — Development  of  Blood  Corpuscles  in  Embryo  of  Perca  Ruviatilis.  By 

K.  F.  WcnrUeli  ich.    (Plate  XI.) 
a. — Movements  of  I'lna  in  Rotation  of  Fore-Arm.    By  J.  Heiberg,  M.D. 
J.— Nature  of  LiK.-iment».    Part  III.    By  J.  B.  Sutton,  F.R.C.S.  (Plate 

XII.) 

4.  — SujKmumcrar>*  Cerviro- Dorsal  Vertebra-Bearing  Rilw.     By  W.  Ar- 

buihnoi  I.ane,  M.S. 

5.  — Some  Points  in  IL-lol<i»;y  of  Medulla  Ohiong.iia,  Pons  Varolii,  and 

Cerebellum.    P.irt  V.    Hy  W.  A.  Holli*,  .\f  D.    (Pbte  Xill.) 

6.  — Extcrtwil  Auditory  Meatus  in  Child.    By  J.  .Syiningtoa.  M.U  (Plate 

XIV.) 

7.  — Relations  of  Larynx  and  I'rachca  to  the  Vertebral  Column  in  Ftrtus 

and  Child.    Uy  J.  S>'mington,  M.R. 

8.  — Rare  .'\bnoniiaIily  of  Pancreas.    Ily  J.  Symington.  M.Il. 

^ — ^UIi^teilcc  i.f  a  Fnurth  S|)ccies  of  the  Genus  Ualznopiera.    By  Dr.  G. 
A.  Guldberc. 

lOk — Some  Variations  in  Anatomy  of  Human  Liver.    By  Arthur  Thomson, 
M.it. 

11. — Some  Obscrs-ations  in  Reference  to  Bilateral  Assymetry.     By  F. 

Tucker  man,  M.D. 
la. — Case  of  Esoslusis  of  Ulna.    By  R.  J.  Anderson.  M.D. 

13.  — MuMulu*  Steri>alis  and  its  Occurrence  in  (Human)  Anencephalotu 

Mon^ters.    By  F.  J .  Shepherd,  M  I ).,  C. .M .    (Plate  .XV  ) 

14.  — Vettous  Ss>«iem  of  Bladder  and  it-  Surroundings.    By  E.  Hurry  Fen- 

s»icl;.  F.R.C.S.    (Plate  XVI.) 
ij, — l'nu«ual  Vartaiiuns  in  Human  Aiutomy.    By  Arthur  Thoinsoa,  M.B. 
,6  — Anatomical  Notice.    By  Prof  Turner. 

.MACMILLAN  &  CO..  London  and  Cambridge. 

With  numerous  Illustrations,  Crown  8vo.  j/.  bd. 

POLARISATION    OF    LIGHT.     By  W. 

SPul-riSW(X)DE,  LL.D..Iate  Prctideot  of  the  Royal  Society.  &c. 
New  Edition.  [Xmturt  r-tritt 

MACMILLAN  ft  CO..  LONDON. 
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MUTUAL    LIFE  ASSURANCF 

SCOTTISH   PROVIDENT  INSTITUTION. 

EoiKBVltOH— 6,  ST.  ANDREW  SQUARE.   LoKDOw  OmcK— I?,  KING  WILLIAM  STREET,  E.C 

The  ATTENTION  of  ASSU  RLkS  is  directed  to  the  SPECIAL  AdvakTACI  S  obtainable  in  tbi*  Socitly.  »n  re-]  -re:  -  f 

BCONOMV— EQUmr— MrETY. 

ECONOMY.— The  Preaaiums  are,  in  many  cues,  ao  to  25  percent,  uniet  iheuiuiil  r»te«,  to  that  x  lolicv  ■  r  £rac  - 
;^I250  may  generally  lie  had  for  the  yearly  {inymeDt  whicb  wonld  elseHbere  m^Sttn  /'icoo  only. 

KQUl  I  Y.— The  whole  Surplus  is  divisible  smong  the  Policy  hoUl?r<i  ihemselves,  on  an  eqoitaUe poodjil*— 00 
given  to  those  by  whose  e«rly  death  there  in  •  /w  to  the  other  Members.    From  this  ««»«roe  '.iri^e  additions  hsnt  h*eB  m*'*.  - 
BMJ  be  expect :  I  in  the  future. 

SAFETY. — The  Business  (which  for  ten  years  has  exceetled  .1  Million  yearly)  i-  of  the  nvjvt  ^<-l«-ct  ch.-iT^'tcT.  is-  " 
ducted  at  tho  sni.\llc-t  losI. 

Thf  '-xpenvc-v,  which  f<rr  lr«e  fhtn  in  any  ftfTire  tran^af-tinp  "^o  InrRe  a  business  wi-rc  I«^f  vear  ur'K  r  9  f<-r  iti<i.  •{ 
Prtmiii  :!  ,   'i.'l  luile         i>  yci  i:i'rit.  "I  tlic  year's  Inc>  n".c. 

i'HI>  FUN  t  S  accumulated  trotn  i'lt  ritiims  exceed  £5,000,000  ihe  increase  last  ye»r  l^eiug  £333,3»1. 

Only  two  ()ffici-s  in  ;hc  Kingdom  (bolii  •>M<-r)  have  as  large  a  Fttnd> 
CUima  uader  Policica  now  payable  >  Month  after  Proof. 
Rtpwtif  dmU  TMn  «f  Pttmtmi^  6v.,  m  Afffkatiom, 
},  MUIR  LEITCH.  London  Seoretaiy.  JAMES  WATS'  vN,  Mic-; - 

WESLEY    COLLEGE,  SHEFFIELD. 

AI  l-ll  lATED  TO  THE  LONDON  VM\'l  RSITY.  iS.;4. 

Governor  and  chaplain    Kev.  W.  H.  DALLINGhk,  Ll^lJ.,  F.R.S.,  &c.,  &c 

llEAOMASTCit       ...       II.  M.  SHEKA,  Esq.,  M.A..  1.1..^. 
SacoMD  Mastkr       ...       C.  J,  SCOTT,  Esq.,  M.A.,  Scholar  and  Prijemsn  (Camb.). 

FtKtr  Mathbmatical  Master    THOb.  HUGH  MIM  KK,  Esq.,  B.A.  t\Vniitglcr)CeaK 

And  7  WEATY  ASSJSTANT  MASTEA'S  and  PNOFESSOHS. 
In  addMott  to  Claasical.  Matfaemattcd,  Eogli^b,  and  ConrnieTeial  Subjects,  BIOLOGY.  PHYSICS,  and  CHEMISTIT.  • 
Modem  Laagvages  of  Ewo|e,  Hebicw  and  Syiiae^  Vocal  and  lastniBcntal  Mimc^  and  Drawing  are  iMghl  by  A«^^  • 

ProfCfsors. 

TheRvV.  W.H.  DAI  I  INCFR.  I.L.D  ,  ¥M.^.,  h.^s  undertaken  the  PROFESSC  i  '11  IP  of  NATURAL  SClfJCCE;  laf 

\\ctkl>  l  ectures  ana  Cla.ss*  In-iruc  1011  in  PKACTICAl.  ZC'CH  (K.\  ,  BOTANY.  Ac, 
CllFMISTKV  1^  taught  by  k.  W.  LANCASTER,  Kso,,  li.A.  (IM  Class  Nat.  .Scienct),  Chn  t  Chiir.)i.  Oxf  ■         :  if  • 
of  LtC  l  l  Kl  S  un  1  HV!!.J«.b  i  delivered  each  Term  by  A.  H.  ALl  FN.  Esq.,  F.CS.    bCllUl  A  U>H  11 -S  .ire       A* '  n 

worth,  in  the  aggregate,  ■?ocV.  a  year. 
The  JVNJOR  SCIJOOJ.  is  to  ncellent  efficirnty.     Permanent  Staff,  T.  S,  (  OX.  Esq.,  B.A.  (LoodooU  aod  fiw  ■ 
TRAILED  MaMcn.    CHEMISTRY,  R.  W.  LANCASTER,  Esq..  D.A.  (Oson) ',  MUSIC  and  SlNblKC,.  I,  » 

MIDDLETON,  Esq.,  Bac.  Mut.  (Camb.) 
PROSPECTUSES  mt^  U  Maimgd  by  AppiuaU«m  i»  the  GOVBBNOR  «r  HEAD  MASTER. 
THE  SPRING  TERM  WILL  COMMENCE  ON  TUESDAY,  APRIL  Si 
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THE  METEOROLOGY  OF  THE  ATLANTIC 

r>euts(he  Saxvarlc.    S<  i:  fhamihinh  fm  J- n  .  f //.;////>, 
Oscan.    Mit  emcm  Atlas  von  36  Kartcn.  Heraus- 
gegeben  von  der  Direktion.   Mit  Kihlreidicn  in  den 
Text  ^rdrucktcn  Holzi^chnitten  und  neun  Steindruck- 

T.ifeln     (H:unbiir>,',  1885,' 

'T' \\ K  Atlas  of  tlie  Atlantic  whu  h  was  published  by  the 
^    "  Deutsche  Seewarte  "  in  1882,  has  at  length,  after 
a  term  of  ihrrf  vcnf:,  hrrn  joined  by  the  text,  which  was 
intended,  in  the  first  instance,  to  have  arcnmpanied  it, 
and  of  which  it  was  dcscrihed  as  an  appendix.  Rot 
tliough  separated  in  their  publication  by  this  wide  in- 
terval, in  spirit  and  in  sense,  at  least,  the  two  are  indis- 
solubly  linked  tojj;cthcr,  and  either  on*  without  the  other 
is  but  an  imperfect  and  mutilated  fragment.    Of  their 
excellence,  now  that  they  are  united,  it  is  unnecessary  to 
speak.    When  Dr.  Koppen,  with  his  able  coadjutors, 
writes,  and  Dr.  Neiimayer  edits  such  a  work  as  this 
physical  and  meteoroiogi'  .t1  «tirvry  of  tlic  Ail.ui':i  I'.;v;in 
It  would  be  waste  of  words  to  say  more  than  that  the 
result  of  their  co-operation  mast  at  once  take  rank  as  a 
stan<iard  book  of  reference  nn  tlii«  sithjcrt     More  espe- 
cially valuable  is  it  in  those  sections  which  arc  descriptive 
of  Ascertained  facts,  and  are  based  to  a  very  i;reat  extent 
on   recent,  frequently  on  (Mi|:iri;il   obscrvatirms  The 
detail  of  these  occupies  the  largest  proportion  of  the 
•ipace,  leaving  hut  little  room  for  theorising  or  doubtful 
matter,  and  absolutely  none  for  the  repetition  of  those 
many  myths  and  false  statements  which  have  been  so 
often  presented  to  us  by  successive  writers,  one  blindly 
copying  from  another,  tijat  we  had  almost  begun  -like 
the  poor  Hindoo  with  the  mangy  cur— to  believe  in  their 
truth.    It  is  scarcely  credible,  but  is  nevertheless  a  fact, 
that  in  this  laige  volume,  of  nearly  600  closely-printed 
pages  in  roynl  Svo,  there  i?  not  a  word  aliuut  ships  bound 
10  the  \\  est  Indies  Uuowiiig  cargoes  of  horses  overboard 
m  the  horse-latitudes,  which  are,  however,  mentioned  as 
"  Rossbreitcn  ' ;  and  the  render  will  ]i)..k  in  v.'.in  t\>r  tlic 
time-honoured  allegation  that  the  winter  storms  on  our 
own  coasts  are  att^sions  of  the  West  India  hurricanes. 

T?if  n;ime  "  iJcIt  of  Calm"  -  "  Stillcn;^iitn.-r'    is  uiilor- 

iii.tiely  preserved  ;  tho^igh  the  particular  "  i:ieU  '  whu  h 
been  asserted  to  exi||^iHpr  ^  equator  is  ruthlissl> 
i>   v,\        '*der  sogenanntc  StiJIcngurtcl  :  and  thr 
L>  'i^  of  iltose  near  the  tropics  gives  uo  countenance 
-Mti|j .doctrine  which  the  name  embodies,  but 
'^Two great  whirls  occtipy  the  tropu .il 
jiims  of  iTiC-  Afl.intic  (  cean  ;  each  of 
fc  ;*  tn.iMiiuiri!  air  pressure,  arotind 
ki;h        -  t ballot's  law,  the  wind  ' 
.the  daily  inoiion  of  the  sun  in 
The  equ:itarial  sides  of  these 
idSi  thus  become 


in,  whiJ^t  HI, 


so  paS^Ca  tu 

Stweeilllljbe 
takes 


coast  of  North  America,  tltrougb  S.£.,  and  S.W.  In 
winter,  on  the  other  hand,  the  region  of  high  pressure 

partakes  more  fif  tlic  nature  of  a  belt  extending  from  one 
continent  to  the  other,  and  the  transition  is  effected  in  a 
less  regular  manner,  sometimes  with  calms,  and  some- 
'.imrs  u  iih  one  or  more  stormy  veerings  of  the  wind  right 
round  the  compass"  (pp.  S7,  91).  All  this  has,  of 
course,  been  well  known  to  meteorologi^^ts  fur  se\cral 
years,  though  it  has  seldom  before  been  clearly  and  con- 
cisely stated  in  a  practical  work  of  this  nature.  It  >^ceins 
therefore  the  greater  pity  that  the  name  "  Belt  of  Calm  " 
should  have  l>con  allowed  to  remain  ;  and  it  would  almost 
seem  that  its  ban*  f  I  ;  lun-ncc  h:i>  led  the  authors  to 
write;— "CJn  the  .South  American  coast,  from  i''-3'^  N. 
latitude,  calms  and  rains  prevail  almost  the  whcde  year 
through  "  (p.  65)  :  a  statement  which  docs  not  fn11>,  nr^rce 
either  with  the  wind  charts  of  the  atlas,  or  with  the 
direction  in  our  English  •*  .Snuth  American  Pilot accord- 
ing to  which  the  variable  wii.ds,  calms,  and  rains  last 
only  from  the  end  of  April  to  the  beginning  of  July.  The 
exaggeration  is  in  all  probability  due  to  a  dim  recollection 
of  obsolete  maps  and  a  theory  Aat  ought  to  be  obsolete, 
but  which  from  time  to  time  revives  in  the  most  unex- 
pected places.  To  some  similar  source  is  perhaps  to  be 
assigned  the  statement  that  "  land  and  sea  breezes  are  to 
be  found  along  the  whri!i-  u-rn  roast  of  Africa  from 
Morocco  to  the  Congo,"  whicii  is  only  partially  true  ;  on 
the  northern  part  of  this  coast,  land  and  sea  breexes  are, 
practically  sprnking.  unknown  ;  though  from  the  Sen^al 
southwards  they  are  regular  enough. 

It  is  impossible  not  to  regret  that  sutements  like  this 
should  have  been  loosely  hazarded  ;  for  though  they  are 
not  of  much  practical  importance  either  way,  they  tend 
to  raise  an  unjust  suspicion  that  fanciful  theory  has  been 
sometimes  pcrniilteil  to  dictate  the  statement  of  the  facts, 
instead  of  exact  and  careful  observation.  It  would  have 
been  safer  and  therefore  better  to  have  omitted  theorising 
altogether ;  for,  however  tempting  it  may  be,  no  one  knows 
Ijctter  th.in  the  learned  and  distinguished  editor  of  this 
volume  that  there  is  as  >et  scarcely  a  single  point  in 
theoretical  meteorology  which  can  be  said  to  be  fixed  with 
altsoUitf  rri  i:iint\,  m  which  can  be  fully  and  ?ati>farfori!y 
c.xpUiiieU.  i  lit  4ut;3uun  of  air  pressure  is  one  of  these. 
In  the  theory  of  meteorology  no  problem  is  perhaps  so 
inteJcsiiPL,'  a'Hi  so  important  :  hut  in  the  practical  appli- 
cation of  rules  to  winch  the  barometer  is  a  guide,  the 
cause  of  the  variations  of  the  barometer  is  of  no  unpoit* 
anro  \vli;itc\cr  Tiic  authors  of  this  book  are  agreed  in 
the  opinion  thai  tiie  pressure  of  the  air  at  any  place 
.i«  pcnds  solely  on  the  weight  of  the  superimposed  column 
of  air,  and  that  this  weight  is  dependent  on  temperature. 
A  great  many  meteorologists  hold  this  opinion  ;  but 
niuny,  on  the  other  hand,  do  not  ;  and,  as  has  been  said, 
there  is  room  to  doLibt.  Temperature  alone  does  not 
seem  to  nrler  ar.y  cxjjlanation  of  the  barometric  maxima 
near  the  tropu.'-,  or  of  the  barometric  minimum  near 
Iceland  ;  still  less  docs  it  offer  any  expbnttion  of  what 
'T  /vy  iiist  c.ilifd  "  'l  i  e  iJarnmctric  Anomaly  at  the  foot 
ai  the  Andes  —the  high  pressure  which  has  been  ob- 
served, amidst  sweltering  heat  and  extreme  humidity,  in 
tiic  \ail(  '  of  (he  Amazon. 
Iku  chis  i^^.irieievant  to  the  main  purpose  of  the 
Scg^dhandblil^'tiMi  does  not  at  all  detract  from  its 
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jyreat  vnlne  n<^  n  practical  guide  As  such,  it  takes  what 
is,  in  some  rcsj>ects,  a  new  departure  :  it  rejects  the 
familiar  imtion  that  as  storms  are  mere  derangements  of 
the  system  of  winds,  ihcy  deserve,  in  a  systematic  Ftudy, 
nothing  more  than  an  incidental  notice;  and  it  puts 
prominently  forward  the  idea  that^  on  the  contrar)-,  they 
nugh*  til  lir  -tadicd  in  very  full  detail  ;  because,  as  it 
argues,  the  derangements  are  rather  cxa;rgerations  than 
alterations  of  the  system,  and  are  thus  capable  of  serving 
as  a  microscope  for  the  student's  clearer  instruction.  It 
is  an  idea  which  has  been  well  and  fully  worked  out  ; 
and  wilJ»  a  care  and  industry  which  supply  the  reader  , 
with  an  exhaustless  mine  of  illustration  and  example. 

J.  K.  L. 


MUIR'S  ''PRINCIPLES  OF  CHEMISTJiV  ' 
Prindpfes  of  Chemhiry,    Jiy  M.  M.  Pattison  Muir, 

(Cambridge  University  Press,  1884.) 
"T^l'RI.N'G  the  last  two  decades  chemistry  has  made, 
*^  possibly,  its  greatest  strides,  and  has  unquestionably 
drawn  to  itself  a  greater  following  of  students  in  this 
c  '  :nir>  than  in  any  prcxious  period.  One  result  of  that 
has  been  a  molttplication  of  text-books  such  as  perhaps 
no  other  science  can  show.  This  is  only  as  it  should  be 
in  the  case  of  a  living  and  pro^iyre^sing  science  like 
chemistry.  Hut  if  one  musters  the  style  of  text-book 
produced  during  this  perir^l  it  becomes  painfully  doubtful 
whether  they  as  a  whole  h  ive  kept  abre.ist  of  the  mental 
caprit  ity  wliich  shoukl  h  ive  been,  and  undoubtedly  has, 
developed  during  this  period. 

Chemistry  is  certainly  a  practical  science,  and  that  in  a 
very  full  arrept.ition  of  the  tcnn  :  but  at  tlir  same  time  it 
has  a  iii-ttory  as  a  practical  and  especially  as  a  theoretical 
or  mental  study  second  to  none,  and  the  unsatisfactory 
part  of  the  majority  of  the  text  b  loks  of  modern  d:ite  is 
thai  this  growth  and  development,  and  the  invaluable 
effect  of  this  as  a  mental  training,  have  been  almost  com- 
pletely ignored. 

As  mntliemniLal  men  have  been  heard  to  say  when  ' 
goin;^:  throii^'h  a  course  of  chemical  drudgery,  "  there 
seems  to  be  nothing  but  a  lot  of  i  elated  facts  to  learn 
wp  "  And  one  caiuin!  I>c  siirpriscd  a!  the  remark.  The 
ic\t  books  may  be  lo  i^hly  divided  into  two  sorts— those 
of  a  dt  tionary  character  and  those  intended  as  an  imro- 
drriiiry  or  rlr:ii'';i-  >ry  to  sclier  ;  llic  former  fulfil  their 
inuiitinn,  wiu<h  can  scarcely  be  said  of  the  latter,  in 
which  the  points  of  principal  theoretical  interest  are 

'*  .I'otviM  I'y  ■' .i;id  "aVniiT  and   molm'Jnr  combination," 
and  vanous  ways  of  writin^j  '*  formulae.' 
ft  i«  much  to  he  fcnrcd  that  the  teaching  of  the  past  few 

yc  HI  tliiv  co-'nt.'N-  in  I  hcnK-try  h  i';  n'->iimcd  such  an 
r.'i  iiscly  " practical  '  foi 111  tlmt  pli  lo-ophirnl  chemistry 
iias  been  left  very  much  oui  in  the  cold.  The  numerous 
examinations  in  which  practical  work  is  rer^piired  has 
i  -  ;:p,  r,:i r  1; I i:r.rj:r'\-.  nn  arrny  of ''' te«t  tubers  "  and  ' 
<  raiuiiicrs  wl.o^c  thco;etJcal  knovi  lcdgc  is  of  the  slend- 
erest. Without  in  the  least  wishing  to  andenate  the 
\.il;:<  "f  pr.T<:;;i  ,i|  work,  it  does  certainly  appear,  lookir^g 
only  at  the  chemical  iuerature  of  the  past  few  years,  that 
theoretical  chemistry  has  to  a  great  extent  receded  from 
/^^^IIP  favour  of  practical,  and  that  of  a  not  very  thorough 


In  the  present  book  Mr.  Muir  h.xs  nude  :  ;  ;  - 
lacking  in  our  lexl-books,  and  has  ceruinly  n.i  K-t  1 
real  service  to  the  Engltsli  student  who  as^  y  « 
some! h in more  than  a  mere  test-tuber  and  «rtr  « 
graphic  formula?. 

As  the  author  informs  us,  the  book  n  bMtato- 
stiiflont-  wlio  .^Iready  have  some  elementary  i-u^jiru 
with  the  science,  and  is  meant  to  gi%e  *'  a  fair\<.  cwsfir* 
account  of  the  present  state  of  knowledjire  refardat'* 
principles  and  general  laws  of  chemis?r\- /'    Ar  j  a  *i 
the  author  has  certainly  succeeded  ;  iot  -.i  mit  » 
certainty  be  said  that  we  have  not  a  more  canij^-e*:..  - 
work  of  the  kind  in  the  language,    i'or  aitboufb  o  .  - 
not  pretend  to  the  rank  of  a  K-'.  p.  -  1'  n  ]mir  nJ^  - 
pliice  in  Mnglish  chemical  l)tcr.umc  u*j:  i>.iJ«f  \'r  ■ 
"  Modemen  Chemie  "  docs  in  the  r»ermaii, 
work,  the  author  tell?  tr^,  he  hi  ;  nude  "  free  nvt  i  ' 

The  subject-matter  of  the  book  is  nccesuniy  ecu.'  ■ 
and  has  been  divided  into  two  main  parts — CbcK-cal  Sm^ 
and  Chemical  Kinetics.    The  histoncil  medio:  »f  fn 
ment  adopted  cannot  fail  to  be  apprecutcd  by  tk 
student  who  aspires  to  be  something  moi«  ihsa  *  w« 
recipient  of  dry  f  icts. 

The  chapter  on  Atomic  an4  .Mokcttlaf  Syfuew 
on  the  Application  of  Physical  Methods  to  {imaamM  * 
Chemical  .Statics,  as  well  as  thai  on  .VrfMiiv,  i-t 
dcnsations  from  all  the  most  recent  works  on  tite  uj^r. 
and  are,  as  a  rule,  clear  and  concivc.    The  nktmtt 
ori;^inals,  tVc,  tkc,  are  ^umerou^.  and   the  airdu& 
errors  throughout  the  work  are  surpri-.ingl\  lc» 

1  he  book  should  be  very  useful  to  »tudcnl»  Ui-:.  % 
teachers,  and  who  may  not  have  the  advaoit^  of  k~ 
ence  to  original  litciatun  on  the  niniMrous  mV  - 
treated  of. 


Ol/Jt  BOOK  SNBLF 

Eitw   M'iittriff.     PhtuJt'r^irn  <iur  n'nrr  Zur.'-'^"  ' 
Lrdumst^e/un!^  von   Dr.   Utrnt   Mfyt*.  tU^. 
Verlag  des  Bibllographisdwn  Inatituts* 

Tins  handsome  volume  is  sorri''TTi;n  '  more  th.in  :hf  ■ 
of  a  "globe-trotter."  even  of  .1  >,<,ry  .imn*in^' 
trotter."   Dr.  Meyer  sailed  down  the  l>anuh>c  in  C.-^.- 
tmoj)le,  llieuce  to  Athens,  Syria  :  where  he  MSit'-d 
Iteyrout,  Damascus,  and  Jcrusdcn.  ,  I  >:\}H.  "ir.<i  ■' 
Kcil  Se.i  to  Bombay.  He  then  trax-clletl  il,rou:;h 
lii<lia  to  Calcutta,  and  from  Madras  tlimo^:h  5«V9^ 
India  to  Ceylon.    The  journey  in  the  F.ir  Fj>t  i'^  '• 
Si riijapore,  a  ci^nsidcrablc  jiortion  of  J.ua,  tli<-  1' 
pines,    Hong  Kong,  Shanghai,  .md  Japan  Tt"" 

reached  the  Uniteil  States,  through  a  Wgc  part  <4 
he  travelled,  Mexico,  Cuba,  and  so  back  to  tiimi*  ' 

journey   was   more   extensive  tlnn  tht  K\^'-ix\  i^'*  ' 
jnurney  around  the  glolie  :  Java  appears  f.>  hj>t 
thriroiiL;!ily  visited,  but  the  onlv  p'.uce  in  "hifJi  t"«  ' 
displays  any  nwrk  of  originality  1*  m  thr  l  b.!i;r  ' 
The  scenes  and  experiences  by  the  was  jrf  ■^f-^' 
with  much  liveliness,  but  soon  after  his  arrival  ufi  V*' 
he  nvuie  a  Journey  into  the  northern  rnonntAini^'W  ft* 
of  Lu/on,  for  the  purpose  of  suidyin;:  the  I  vv.T'-v*  ' 
other  tribes  having  their  habitat  there.    The  s'op  .'^ 
journey,  whicli  fKrrupicd  .about  three  nMoths,  u 
interest,  and  the  ethnok^  of  these  tribe*  is  dtfCSM"-  - 
a  special  appendix.    PtoC  Itlumentritt.  the  Alas 

scholar,  who    has  devoted  many  yc.-.rs  to  tli< 
of  the  archipehigo,  es|>ecially  to  the  vast  Spaai^'"' 
ture  of  the  seventeenth  and  eighteenth  ccn^a^f' 
I  hting  to  it,  comes  to  the  Mlowwg  codcJmwb*  « 
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drove  fl,c  first  Mahv  in.?H  •  '^^  ."Tuption.  This 
coast,  anLr  ie  cctlants  of  fh^  '""^  '"^"'^ 

the  p..rts  and  hirbou"  s       thi  dT'  S'v  "^-^"P^ 
either  .Icstroyed  by  u-ars  « ith  X^.*  r  T'lV7*^'"'*'=* 
pletely  absorbed  by  mTrHai^  w ith   hV  '"^?'"'  ^^-^ 
tri»,c.  of  then,  are      ^.tul";".  7ie  mSvs 'of  Th 
invasion  came  from  liornpn  nn.i  '"^/■'^'^>s  »'  the  first 

monnta,n  cbs.rictTof^ZronVunlrvVrioSs  Iriba?  "  '''^ 
such  as  the  TinpianM    i<l„^   .   vanous  tribal  names, 

Abacas.  CalnigaT.^'Sda  f^r'.  ^h^^Se  ^"■'W 

they  wore  f-S  by  the  s'd.^^^^^^^^^  coast  regions,  where 
the  sixteenth  cen  ury  of 
tmable  to  prevent  beinrr  i^i  '.     ^Ju  ^"^s  «erc 

as  from  without  and  ?o  rhi^^^^"^      ^^'^  •''s  well 

in  many  rcsTec  ;  '^L  '"f,  "      ''""'^"''^  similarities 

has  to  be  made  for  the  influence^f  p.^"°*''»"ce  too 
also  of  the  lapanese  on  the  friKt=  i  •  ^^'""c,  perhaps 
prior  to  the  So  mkh  ? '^^^^^ 

part  profess  Ch  stKmitv  now  nnH  "^"^^ 
pagans  of  the  interior-\hrn  ^ut  the 

ing  to  rr<,f  IM„Xn^';i'',L^'"r  '^'«J\>s.  «ho,  accord- 
ha^e  never  bcrtCCh  ^-T^^^^^ 
stance  led  Dr.  Meyer  to  sbemi  »E    '     u  '^'^ 
Igorrotos.    The  auD^ndiv'^^n    .  the 
vations  is  very  fufl'^'^t       ?  '"""''^  his  obser- 

thc  Igorro tos^tS  terr  ttv  'nV  ''  "r"'" 

mode  of  dressing  Lc  har^-'  '^-^ 
elaborate  thS  "ha  of  ^,1^1:'"^ 

probably  the  mo^t  com "  ."^^  •'^P^^  is 

SrnameJts.  wea^^^^  v'C  '"C  "T'^.^'  ^^^^^ 
cattle- breedine  food         F  V  agriculture,  and 

tools:  cuHoms  arb'rth  ^'"'""'ic  utensils,  art. 

priests  and  Sion   hc;d  S.lnr'^      '""^  =  'hei; 

language,  mocfes  of  re^Jon  Sg  Lra^S''°""k!:"''^'^ 
their  myths  and  saeas     f?  n^ii  numbers,  and 

account  of  an  IgorrSskulVan^/r?  ^\^?chou  s 
is  this  portion  of  the  work  r.n  7""  ^^^^^ulary.  It 

tific  interest,  and  prevents  it  fmm  h  ''"'  " 
account  of 'the  Se"ri' gr/Xou^^ 
illustrations   which  it  ronf-.i„l    <•  .u       ""^  numerous 
ments.  utensils,  and'lhrSkradd'  ^eaiyTj.  .T^^* 

eanV^7hT.e"eTh?e^  ^i-PI^nng^  Copies  ^  "he 
sesseda  higU^culfl^^T^.P'"''""  having  once  pos- 
below  thosfof  even  h.,/^  manufactures  now  are^r 
thinks  that  h^e  ever>  pL^ivl"'""^  T'  '^'^)«^^ 
contact  with  E^ro^an  ^rvSfnn 

from  ultimate  extSi^  ""^"""8       ^'ave  them 
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prop^jation  of  a  vVriI?L  7 ''B^''        "'c  rate  of 

convey  anv  such  m  hTJI.?     .•'  have  inten.lH  to 

-gainst  an  .   such      Lt^^^^  «'«--f««y  guards 

pror^ication   anrf  J  »  of  "'rn'Mon,  and  not  of  a  wave- 

LsShJ;iTs  .I'ri'r/on  '^''■""^  ^^'r'y-    ^^'ha.  Maxwell 
r^W,,./„^,;rn,  no  i r^Ll'^r''^^^^^^^^     or  ,li;turbanccs  in 
HiMurhances  I  .^ucH  Tr.  M     "        "  *hich  the 

Thom«,nin  ,he7;S   '  paS'of^Yir^^^^  ^'^'^  ^^m. 

W8«c<l  by  transrersetKons?'  o/ r'sr^t  ^^H^"*" 
•on  asserts.  *iofnethtncT  y^anc,  as  :>ir  \\  tn  1  horn- 

o.-exist  wiihEc  Kt  Nteir '''"^"'"''••"^/■•hr.n.ion  may 
which  woul.l  ininsmit  on  V  tmn  V,     ""yK***-*'  » 
electric  and  mngne,"  phc^U™^"'''^  would.c,pl«i„ 

40.  Trinity  College.  Dublin,  MarchTj 

Civilisation  and  Eyesight 

N  "rKKr?hit:l!j"r1  correspondence  in 

ohscrvaUons  whicri^rcantlv  ml'^^f  1*^ 
ocuteness  of  vision  V'SSi  T  d,l"„^-'"""'r'=  the  degree  ot 
Bo..gainville  Straits'^n  ttiTsoloinoi  G^;"  «^ 

whoTere"n'ln't^Srl:r".°/  ''^V"'- 
beyond  ihirty.  f^rThU  Durl  ^  "  '""'h 
which  arc  u.ld  in  cxamiff«n  ,c  I'r'^*^  '^'^  '"'  J^'* 

distinguish  ihe  dots  clcarlv  at  '7"  c*^"  -I 

three  'a.  62  feet.  fouJ  ar<^  ^  t'o  at7c  £.'"d'  ^'• 
four  at  50  feet,  and  one  at  «  fc^  Th^  'Mt.  three  at  52  feet, 
arrived  was  that  60  fee,  repU^med  ^'"'""^  ' 

whichanati  "  repr.Mientcd  the  average  distance  at 

than  that  n'  '~f  a»^^'ancc  rather  greater 

powers  .  VI/.  57  fett         ~  P  'he  normal 

"  -'v-fw/.  nr-ti'v,-.  r  .  , 

TW|.  .         ,.   ^ji^  who<M- 

«b.  of  a  man 

intl  -ly 
lid^.  )ie 
the  nt 
mai 

pre-  icH 
mai^  ite 
— « ■  -el 
I  mi^,;,, 
■siderin^ 
external  si^u 
this  defect  ibn^ 

Ntttivrv  f 
Inject*.  • 


^.^'^'^^^^  '^O  -^"E  EDITOR 

^''^*  Potior  Joti  not  hold  kimstl/rftt^^Ki  f       •  • 

Molecular  Dynamics 

(p.  46.)  u;^„Th:  s?f  rsL"  "'^^t  ^^^^ 

01  ^ve-propaga(ion  on  Maxwell  s 


eye*  l»em 


dilatation 


504 


NATURE 


\Aprtl  2,  iVj 


rotin.tl  receiving  area.  It  is,  Iiowevei,  a  notcsvorthy  circum- 
stance  lh.ll  these  natives  arc  able  to  pas<  from  the  bright 
(rnpical  glare  <iufsi(lc  their  tlwcllinf;-;  to  the  tlark  interiors,  an<l 
vkevtrsd,  withviut  itbowiog  the  temporary  derangement  o{  vision 
which  th«Hrhite  nan  nperienoes  wniht  theiris  is  adapting  it^eir 
ii>  the  new  cooditioii.  H.  B.  Gufpy 

17.  Wood  Lane,  Falmouth,  Maith  30 


Mr.  Lowno  on  the  Motphology  of  Insects'  Byes 

In  reference  '  >  t!ic  discussion  between  Dr.  .Sydney  Hickson 
:uid  Mr.  Heniiinin  I.ovvue,  I  hc(j  to  «tate  thnt  I  have  been 
fr.Miiic:!  Ipv  It'i'h  '>f  rliose  ti'-ntlenien  '.vit'i  ■  ip.  .|  ;iiiiit  care- 
fully >tii'ly;ni;  their  preparation's,  and  1  leel  it  !i>  tu-  n\\  ■!  i!y  •■"> 
■i'.^U:  tliHt  in  my  judgment  Mr,  Lowne's  pi>j|Kvr.i'.i'>n>  n.)t 
justify  the  conchisions  which  he  has  based  on  them,  and  are,  in 
fact,  not  ma<lc  with  that  !>kitl  and  knowledge  of  modern  histo- 
logical method  which  is  nccossaiy  in  order  that  trustworthy  con- 
cntttOQS  maybe  obtained.   On  the  other  haod.  Dr.  Hickson's 

Cepatftlions  aie  thoconehly  ntisCuctoiy  as  examples  of  histo- 
^cal  mantpuhttioo.  Dr.  Hlcksoo  supports  the  accepted  view 
as  to  the  lerminatioii  of  the  opiie  aerve-fihres  in  the  nerve-end 
cells  of  the  retinuhe.  Mr.  towne  denies  this  connect iim.  ! 
h.ive  nod'>ii'->t  th.it  ^Mch  :\  connection  cannot  Ik-  i  a'lilv  ■i*>scrve>l 
it)  Mr.  I.owne'!>  prepiirations.  At  the  <>ame  tiuio  1  have  r.u 
doubt  whatever  that  this  is  because  the  preparations  are  badly 
made.  Mr.  Lowne's  preparations  fail  to  show  m.iny  other 
simple  features  in  the  structure  of  the  insect's  eye,  which  ari" 
readily  seen  in  preparations  made  by  the  application  oi  neibuds 
now  reoognbea  and  approved,  bat  not  made  use  of  by  Mr. 
Lowne. 

I  am  sorry  to  See  the  resources  of  the  Linnean  Society 
employed  in  publisbing  a  memoir  the  cooclusiony  of  wltlch. 
attnoujgh  startling  is  their  novdty,  are  andeniably  based  >n 
the  mistaken  interprelatioo  of  defective  pieparations. 

I  iWnk  It  k  important  that  the  Fellows  of  the  I.iimean 
Socictv  should  know  whether  the  memoir  now  publisheil  is  the 
same  which  was  read  a  year  or  two  n^o  at  the  Royal  Society, 
aivi  whether  the  Council  of  the  Roy.tl  S  iju  ty  took  any  stc(>s  to 
ascertain  the  value  of  Mr.  Lowne's  prepar^itions,  or  catne  to  any 
decision  as  to  the  fitness  of  Mr.  Lowne's  paper  for  publicaiion. 

March  14  E.  Rav  L^ankiutek 


On  the  TcnniiKilofy  of  the  Matbemnttenl  Theory  of 

Elasticity 

Eni.inkkks  (jtiitc  .IS  much  "  t-hi5tii.i.\n^  "  h  ive  rc.ison  !u 
w;int  S  inn-  such  tcrniinoli 'i^y  .1--  th;U  M)Uf;ht  by  I'rof.  I'l-.irNitn 
(  N  A  i  i'K  I  ,  vol  XX xi.  p.  456),  and  have  equal  reason  to  be  lodcbled 
t'l  him  for  undertaking  the  work  which  he  has  at  present  in 
hand,  which  »«ems  already  to  have  given  results  of  practical 
value  as  great  as  their  scientific  interest. 

As  1  have  for  some  yeais  made  a  study  of  the  physical  side  of 
the  problems  mentioaed  by  hhe,  I  should  be  glad  to  make  some 
aune^itions  as  to  tcratinolecy  as  coottibiitions  to  the  discniaion 
fltOe subject  in  yoor coltimns.  I  wilt  confine  what  I  have  to 
aay  to  what  may  be  callc<t  ductile  material<;  (such  a.s  wrought 
jitwi,  ordinary  steel,  copper,  &c  ),  because  in  these  only  the 
v»'ii  >lc  phrn' im,-!);\  ate  viMhle.  The  l>eh.'is  io.:r  of  such  material 
in  tea>iuii  illusirate<i  by  the  accompanying  tigure,  io  which 
stresses  are  measimd  sloog  the  homoMal,  aiM  strains  alonf  the 

vertical  axis. 

It  is  extremely  rare  to  obtain  a  piece  of  raw  material  already 
in  a  sta^f  <'/" tasf.  lyirf,  of  course,  is  hi|{bly  strained  by  its  pro- 
cess of  manufacture,  but  thnt  even  ordinary  bar  and  plate  is  also 
sli^tly  strained,  is  shown  in  the  manner  meotioocd  by  Prof, 
pearxm.  Soeh  initial  strains  as  become  visibie  ai  i<f  by  the  lint 
stretching  up  to  any  load  (within  limit  of  elastldty)  disappear 
after  one  or  two  applications  of  that  load.  The  material  is  then 
in  a  stale  of  ease  up  to  that  load,  I'Ut  higher  \<y.\A^  {%U\\  within 
tl»e  limit),  on  their  first  appHcation,  generally  j»r  Jucc  more  set — 
the  slate  of  case  thus  extending  only  to  the  stress  employed  to 
privluce  it.  The  sfli  are,  along  with  the  eln.sHc  .strain,  pro|)or- 
iiori^I  to  the  sliess,  their  elTect  l>cing  si  uply  to  l-iWer  the 
nio'liihis  »>f  cla>ticity.  Pri>bahly  the  process  of  aitutn/ini,'  will 
^^in^;  the  niaicnal  into  a  state  of  ease  for  all  lo.vl*  at  which  such 
1  si.isc  i>  p<>s>,ii)lc-.  1  prcijKisc  to  examine  thi»  matter  further  by 
if  I'o  sil.lc,  of  the  apparatus  <lcscribed  by  Prof.  D.  K. 
^^t^  in  the  Inst.  M.  Eng.  /V»r.,  1883,  p.  73.   In  the  figure, 


it  represents  this  o^nd /irn     /ft/rt  t  f/aid'^i.-  f  iraiv.Ti^ 
ease  being  prcsiipposetl)  and  U,  the  tup»erKif  lin^  ;„ 
(lition,  is  the  mathematical  limil  e/ ^fr/<r:  r/a rr 

After  u  cunies  a  stage  ^,  within  which  ibe  'C-  =«  •■>' | 
tional  to  the  stress,  alUiOOgb  it  sull  remains  >t^al  . 
tension,  therefore,  increases  faster  than  (be  »unH.  «xx». 
this  stage  does  not  occur  at  all,  and  lM>ih  iu  h^hcr  ir^  • 
limits  seem — nM»e  than  any  other  ix-iots  in  4r  - 
material— to  lie  susceptible  of  change  dcpcaduv  r*  naa.  - 
lion.    .Accidental  shock  will  shurlcn  ibc  ^tnep  cMiti  lent 
gradual  lo-iding  extends  it  «omewhat.    For  t>e«  tat 
reasons  I  therefore  s^:^;^'■^■  tlial  thi^  ^t^ge  bs  CA*  eJ  tht ' 
i>/ msfahihly,  or  of  uniidrif  iiui  ii't iw: 

This  coii'litioh  tf riiiiri.it'  •    1;  <  ,  10  what    I  hji  &- 
"  hrenkin^  .lowu  "  in  ilie  y^y.-x  rclVrreJ  lo  by  I'r- 4.  Ii-  .- 
which  p.ipcr  I  believe  the  [ihcn  iiicnoa  was  de«cri:«'- 
tirsl  tunc.     This  point  is  the  one  called  by  engu>ren  i 
of  elasticity,  because  it  is  the  only  one  marxedli  rtai^  • 
special  appacaltts.   (The  extensioa  at  n,  on  a  !cs|^  « 
inches,  may  be  about  O'Ol  inch ;  at  c  0-03  inch  xoi  a:  ^  « 
stress,  it  increases  to  O'SO^  O'SS*  and  even  nmiiiiniTlys " 
If  **  breaking-down  pouit"  be  looonde  n  name,  I  m.x.  - 
gcst  Umit  4/ itM  ity.   It  sbontd  l^e  noted  that  the  *tm  a  - 


..r'l-n  (.i|>|i.iicnily  il.'>rl\  ('  i !  wine  'be  ii»>^-" 


point  does  not  remain  constant,  but  m  reality  4.ppeL'> : 
as  the  extension  goes  on,  as  shown  at  /  (elus  dotsed 
diawn  to  scale),  a  oialter  on  which  I  am  nt  ^ 
ing.   I  shoold  sdd  thstt  dining  the  appiimdiom  af  IsA  •  ' 
point,  extension  appcnis  to  be  oeewiiag  at  difttiM  psii  i* 
length  tmetaiivtfy,  and  not  at  all  parts  sfmadtaneeaslf.  •  trx 
C' editions  a  and  c. 

In  the  next  Mage,  c  ti>  u,  the  whole  strxia*  clxu^i  > 
simll  cl.i  Uc 
and  .1  vi.ry 

The  U'-t  I'.ii   tr-in.iins  at  t.^ch  ho  i  practKsdly 
cross-sixtion  at  all  (miati  of  iti  length,  ackl  rises  m  U—^-- 
in  tead  of  (as  in  condition  a)  cooltog.    I  would  »u^je»: '  '  '• 
stage  the  name  fotJistam  ^  tmiftrmjUttt  |Im  pihywoilw^ 
bUity  uf  which  will  be  obnoos  to  any  one  srihe  law  mtn  aac 
metal  in  this  condition. 

At  some  point,  0^  a  maximma  load  is  muhiit.  and  •) 
the  same  point  (geneially,  I  think,  a  little  aeilies,  bit  Ifc* 
ence  is  small,  and  not  very  easy  to  get  at  wttb  laliiB?  * 
metal  l>egins  to  fl. >vs  /  >. .i.'j  ,  apart  becoming  muc-*i  nx>«.«r 
in  cross-section  than  the  rest,  and  evenluolly  tr^'stunt 
tlii-  jil  Ke  under  a  less  load  Ihan  i'.  Imt  with  a  grc-»itr  r-».? 
as  It  f      This  fin.il  stage,  d,  Hugbt  >>e  rall<.il  n^ditim  •-■ 
jl.'-.r.    T};<?  h'-i.U  II  .xr)d  B  (as  Prof.  IVarv.n  vuj^trJ*) 
n  .i.x  I'r.u"!  .\nd  termtmnl  loads  respectively >.  (Thrir  a  <nt*i  * 
firM  pointed  out,  1  think,  by  Mr.  Daniel  S-Uax^oti't  eij 
Jtmntt  L  and     insL,  1878).   Thewaaws—i  ii  i^m 


Digitized  by  GQfiglCj 


iprilz,  1885] 


icurs  nJways,  I  thiok,  at  R,  the  cros%-sectioa  of  the  bttr  bdQg 
oportionntclj  mere  redaced  thtn  the  load. 

Alkx.  Bb  W.  Kbvnidv 

Univenky  CoHege,  March  25 


The  Cotoiii*  of  Arctic  Anlinals 

TiiK  wJiitc  colanr  of  Arctic  m  inim iK  and  bin!--  \v.\-  !iitherti> 
:en  generally  ascribctl  by  cvoluliuiii»ls  to  protective  rescm- 
ance,  the  ikrU|>talion  to  a  snow-cnvercti  coantry  being  attri- 
tted  to  the  pfcscnration  of  indiviiluaU  which  by  assimilating; 

their  cnvirooineDt  Id  colour,  either  escaped  dettction  by  their 
e«»  or,  on  the  other  hand,  were  )>y  tnis  meant  enabled  to 
cure  their  prer  more  advantageously.  Allbon|b  a  oertain 
et^ht  may,  ui  the  case  of  some  spedei,  be  fairlr  given  to  these 
^:mic  facton,  it  always  appeared  to  me  that  this  explanation 
as  not  in  ii^i'lf  vnfTicirnt.  in  faire  of  the  consideration  thai  m:iiiy 
thf  species  so  colourcil  coiiKi  hardly  be  said  to  r<-'|uirf  such 
ri  itcction  on  account  'il  i^er-Lcution,  or  to  derive  :iiiy  <it»vioas 
Ivantagc  ihercfrom  fur  ]irc'il.itury  ptifpm«s.  A  more  satis- 
ctor}'  explanation  secmeil  to  tic  tl1.1t  tlie  riioiic  of  coloration  in 
Election  had,  at  any  rate  in  the  first  instance,  been  brooght 
Xiut  by  natural  selection  through  physical  rather  than  through 
rganic  agpnc^  It  is  well  known  that  white,  as  the  worst 
MOtbcr*  il  alio  the  worst  radiator  of  all  forms  of  radiant 
necgjr*  10  that  watn^blooded  creatures  thus  dad  would  be 
etter  enabled  to  trithitaad  flw  seterity  of  ao  Arctic  dimate— 
le  loss  of  heat  by  radiation  might,  in  fact,  be  expected  to  be 
■ss  rapid  than  if  the  hair*  nr  feaincrs  were  of  a  darker  colour.' 
.Ccr>nli[K;  1  i  a  paper  rcci  ntly  ^nlllli^hed  by  I>'r.l  WaKinghani,' 

seeing.  Ui.u  this  view  was  iTitertained  as  far  back  as  184(1  by 
rav<  n,'  the  only  addition  to  the  lluory  ropjire'l  hy  modern 
i  Miiiiion  Jiein^,'  that  we  imis!  rc^^ard  ihe  white  covering  as  having 
ceil  aci)uire<l  by  (he  ordinary  I  darwinian  process  of  the  survival 
r  the  fittest,  I.!*,  by  the  climatic  sdectioo  of  those  individual* 
est  fitted  to  withstand  the  extfemdy  low  tempnature*  of  (hdr 
abitat. 

It  is  perfectly  familiar  to  soologists  that  roo«t  animals  oocasion- 
Uy  c^ve  rise  to  while  wictleSt  to  that  the  basic  variatioas 
eoemarylbr  the  establbhment  of  the  required  modification  in 

ic  colour  of  the  hair  and  feathers  would  not  have  been  wanting 
uring  the  gradual  approach  of  the  (Uncial  Kpoch.  It  may  )>c 
■ '111'- ^  'iired  whetliei  w  hile  may  ii'/t  li.ive  lie<  ti  th''  prevniling 
.  .l.iur  an-.ong  all  warni-l<ln'>drd  anitI■..^l^  dutiii'^  tl.i-  pen  )d,  with 
le  ex'  cpl ion,  prrliapis,  nf  thii,e  ■  ptLies  m  vOiuh  the  M:veriiy  of 
lie  climate  may  ha\e  lie<-ii  iii>-;  hy  an  oj  lally  cMeciive  thickening 
f  the  fur.  Certain  speeies  w  hich,  like  the  stoat  and  ptarmigan, 
■ccomc  white  during  winter,  may,  from  this  point  of  view,  be 
rgRrdr<l  as  reverting  acasnnally  to  the  mo<lc  of  coloration  which 
a  their  ancestors  was  normal  during  the  Glacial  Epoch,  tbe  rc- 
iMSion  lieing  in  these  cases  brought  al>oat  by  the  same  influ- 
nces  which  formerly  fixed  white  as  the  most  ndvantageoos  form 
if  covering.  In  accordance  with  thu  view,  it  is  sometimes 
sserted  that  the  st"at  does  not  commonly  turn  white  during 
/inter  in  the  south  of  En(;land,  exceplinR  in  very  severe 
easo'is.*    Further  <:.liNer\'alions  mi  tlii-.  point  aic  much  ncciied. 

In  striking;  contract  to  the  white  c  verm,'  ol  Arctic  and  Alpine 
lamnals  and  hirrK.  it  ha<  lieen  f' und  that  there  is  a  (piite  iip[io- 
ite  tendency  for  Ihe  msects  to  iiecome  darker  and  mor«>&ulTu!»ed, 
his  melanism  being  especially  noticeable  among  many  of  the 
.epidoptera.    Although  numcrons  opeculations  .as  to  the  cnusc 
f  this  phenomenon  have  fjom  time  to  time  l>een  advanced,  it  is 
1  the  paper  by  Lord  Walsiogbam  above  referred  to  that  what 
ppears  to  be  a  true  caose  has  for  Ihe  iint  time  been  snggested. 
ne  anthor  has,  in  fact,  most  mgenioosly  caleoded  the  vny 
rgusieet  which  lud  been  addacM  to  neconnt  for  Ihe  white 
olour  of  the  mammals  and  birds  to  explain  the  (juite  ojij  uKite 
lelani^m  of  the  insects.    According  to  the  present  view  the 
nc  mtlanic  tendency  of  northein  I  '•]>;  lopt  ra  must  I >c  ascribed 
0  the  nnSural  scli'ction  of  the  diik'-r  fnriiis  owtitg  to  (h**  ad- 
anl.lgc  which  these  wonhi  po;si  ^^  in  I'einf;  able  to  abscrb  more 
f  the  solar  radiation  than  their  lighter  congeners.    The  same 
ction  must  be  regarded  as  here  bringing  about  opixjsitc  eiiects  : 
n  the  caw  of  warm*blaoded  animals  the  loss  of  beat  by  radia- 
iwi  is  retarded  by  tbe  white  covettegt  whilst  hi  insecti^  which 

•  Trnut  Eu*x  FitU  CM,  V  .1  i     /'nx-  ,  .M.irvh  j'j,  i8So>  p  vi 

•  "(>n  to-nc  {vrobaMc  cnuxn  ofaltaicacy  «"  m«lanic  vanntioo  in  Ltpi- 
oplert  of  Irifh  laliludrs  : "  the  ASMUU  Pre*»JcMuJ  AiMre*^  to  llta  Vonr* 
kif  V:.'i;nl%t-  t'l.i.in,  I'cn.  »»«T,  l|m(fc  j,  iP.-. 

I-*  A.  M.  Chriiiir  ia  TfrntHbSiMglijlM^^^t. 


develop  but  little  heat  by  respiration,  it  is  of  the  utmcat  import- 
ance to  utilise  as  much  as  possible  of  the  solar  energy.  This 
will  be  seen  to  be  all  the  more  necessary  when  it  is  coasidcied 
that,  under  Arctic  coodiiiona,  the  solar  rays  have  but  little  power, 
and  that  the  pairing  of  the  insects  has  to  be  eilected  with  great 
rapidity.  In  order  to  lest  these  views  experimentalty,  the  author 
exposed  numerous  species  of  Lepidoplera  of  various  colours  to 
the  sun's  rays  <iii  .1  surface  of  sHOW,  and  observed  the  ra:e  a! 
winch  ihe  al^>ctl^>  sank  lietirat'i  the  surface.  As  might  have 
l>een  anticipated,  the  darker  uisecis,  hke  Tanaf^ra  fhier(tphylUita, 
sank  more  rapidly  than  while  moths  like  Acidalia  initfiufn!,!, 
which  made  but  little  impression  on  the  snow. 

Tbe  questions  raised  by  these  suggestions  and  olMicrvations 
certainly  appear  to  be  well  worthy  m  consideration  when  dis- 
rti'.sing  the  subject  of  animal  coloration.  Thus  the  explan.itioo 
of  the  nuhinism  of  Arctic  insects  now  advanced  may  perhaps, 
when  more  fully  elabomled,  throw  further  light  npoo  the  theoif 
of  seasonal  dimorphism  first  proposed  by  Weismann.*  If.  in 
accordance  with  the  views  of  tnis  author,  we  regard  the  present 
winter  forms  of  these  seasonally  dimorphic  Lepidoptera  as  the 
ancestral  ( "dacial  types,  it  becomes  clear  why  m  such  white 
.species  as  I'urit  HuM,  the  parent  tdacial  form  /tnoniii  should 
be  the  darker,  In  ttie  case  of  Arii:  /ini,t  iian^j  the  theory  <!ocs 
not  at  first  swght  apply,  innsmttch  as  the  winter  form  is  lighter 
than  the  summer  j^cneraii  n  (Avrra);  here,  however,  both 
forms  are  coloured,  and  there  would  l>e  but  littlo  difference  in 
iheir  relative  beat-ahK»bing  powers.  1'he  same  remark  may 
apply  in  the  case  of  our  own  seasonally  dimorphic  apedca  m 
Stitiua  and  E^yrm.  R.  MkLDCtA 

An  Error  in  Oanot'a  "Physics  ' 

In  your  issne  of  Fehmaiy  19  (p^  j6l),  E.  Dottglas  Archibald 

calls  attention  to  a  typical  error  in  Ganot's  "Physics,"  toth 
edition,  p.  325,  and  aisamed  that  it  had  run  throit|^  the  ten 

editions.    If  he  had  t.iken  the  pains  to  look  back  tO  pievtons 
editions  the  formula  would  have  appeared  right,  vix.  :— 
^_o-3t  V{H^  \FE\ 

(I  +  a/}  760 

In  going  over  the  text  of  earlier  issues  of  the  book  some  minor 
crr  irs  are  discoverable,  but  do  not  detract  materially  from  the 
value  of  Ihe  same  to  the  careful  student 

Frank  E  Kmkry. 
1st  Asst.  Sci.  Dept. 
Monntainville.  Orange  Co.,  New  York,  March  4 


With  reference  to  the  letter  of  Mr.  Frank  E.  Emery  on  mine, 
calling  attention  lo  the  typical  ern  r  in  Ganot's  "  Physics,*'  1 
beg  to  say  that  though  in  some  of  the  earlier  editions  tbe  error 
may  not  exist,  it  occurs  in  the  5th  and  IO&,  both  of  whidi  are 
in  my  possession.  Tbe  inference  is  very  strong  that  if  it  oooutt 
in  these  two  it  oocuis  in  the  edilkma  mUrvmimg^  and  thni  in 
itAi  F  of  the  editions  published.  The  first  five  editions  are  now 
^ettiiij,"  out  of  date,  K>  it  is  i»ot  of  mudt  value  to  people  if  Ihe 
error  does  not  exist  in  them. 

1  vvDuld  also  ol>serve  that  if  Mr.  Einery  takes  the  pains  of 
reading  my  Idler  over  .igain  he  will  notice  it  was  explicitly 
stnted  to  ^>e  for  the  lienefit  of  the  large  cla«^s  of  students  who  are 
ni't  I  ill  fful. 

My  purjtose  wxs  in  no  way  to  run  down  Canot,  but,  to 
people  of  a  pilfall  in  il.  E.  DoOCrAS  AllCt**»*^" 

Tuiibri<%e  Wells,  March  2J 


Bsecptionnl  Whitenens  in  Tropieat  M**^  ^ 

etiou^di.  bein^'  eiieampecl   in  the  sa^^^f  Man 
inch  the  i>aper  on  "  The  lilaCKriess  of  TtoP**''^  ^ 

ime  munth.  a^;o.  t}ie-  eonv 


ctedly. 


SiNi  .t  I  ,VK  \.\ 

that  from  wl 

wfl^  written  tn  Naii'kk  smiul-  iiiLuiiiis  aj^",  ■'•^   -   jccteaiy. 

of  the  whiteness  ofihis  class  ol  man,  presente«i  its.«ir  unc^  *j(|punn. 
While  entering,  to-day.  the  native  village  of  J^y**"*?^  ,    r  ^  ^tive 
that  had  sunk  to  nothing  from  basing  been  the  capital , 
dynasty  in  the  south  Of  India,  and  situated  nlx'Ut  lr>i  i  >  * 
Ion..      E.,  the  writer  observed  an  appareijtly  wh.ie  «om«i 
Kittmg  00  a  doorstep  by  thetldeofthefiSrwitls  fUxen  coloured 

iht  I      si.  ctHrioo  of  tt»  b  iIm Ivory  of  P'^y.r^  ,    r.S.  a.  3. 

HMdVTftrrtly  oeair«  In  t«:c  ri-inS.  ring  of  th«  figure*        '  '"""^  "  | 

4,  ind  J  hlivvihl  tum-  *  .1.  -  i:  hi'cred  rc»pectively  3>  »SL««i»- 
ipdcbi«d  to  Mr.  I  .  B.  PowUoo  for  knHUy  eallinf  my  »it«n«'oii  w  — - 
pOMli«n. 
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hair,  Iml  having  in  oiher  respects  the  characteristics  of  natives 
.»ltaclr<l  liy  leprosy.  Making  inquiries  from  one  of  th«  prin- 
cipal native  revenue  officials  at  the  placr,  it  was  asccrtnined  that 
iherc  was  a  family  living  hardly  a  mile  away,  of  which  more 
than  one  of  the  members  had  been  bom,  and  continut^l,  white 
\\\  their  lives.  That  thi";  <lid  not  result  fn>m  their  lieing  le]>ers, 
ami  that  none  of  their  neij;hbours  were  in  the  least  afrai<l  of 
them,  though  opinion  was  not  quite  clear  as  to  the  whilctiess  not 
iieint;  disease. 

Li^sing  no  time,  it  did  not  take  long  to  reach  the  hut  in  which 
this  family  of  albinos  were  to  be  found.  They  are  of  the  Hindu 
blacksmith  caste.  The  father  an«l  mother  are  stated  to  l)c  of 
the  ordinary  blackncs  of  natives  of  India,  but  were  not  seen  on 
thi^  occasion.  A  sfiii,  age<l  twenty-two,  was  there  working  at 
his  trade,  with  the  whitr  colour,  features,  and  light  flaxen  hair 
of  a  Kuropcan,  the  only  difference  being  a  coarseness  of  the 
texture  of  the  skin,  and  a  slightly  vacant  expression.  There  was, 
be'-idc  him,  an  apparently  t  ider  brother,  quite  dark,  and  a  native 
Hindu  in  c-vcry  rc-pcct.  It  was  said  that  albinos  had  occasion- 
ally a|ji)earcd  in  the  family,  one  of  the  uncles,  for  instance, 
having  l>ecn  while. 

1  >n  l)eing  questioned  as  to  whether  there  was  any  difference 
between  the  albinos  and  ordinary  natives,  it  was  at  once  said 
thit  the  firmer  could  not  stand  being  in  the  sun,  which  rcddem/d 
and  inflamed  the  skin,  uf)on  which  the  rem.irk  fell  from  the 
writer  that  it  would  be  worth  while  to  transport  such  individtials 
to  a  cold  clinuite,  where  they  would  he  exposed  to  no  incon- 
venience. And  so  it  would,  because  there  can  l»e  no  doubt  that 
one  of  these  white  Hindus,  early  taken,  and  educated  in  a 
European  climate,  would  from  p.ilpable  observation  of  the  sin-ci- 
men  now  described  l>e  absolutely  in<lis!ingui>hablc  as  a  native 
of  India. 

Evidently  some  cause  has  interfered  with  the  profluction  of 
pigment  in  the  cells  of  the  skin,  with  the  effect  of  rendering  the 
albinos  highly  sensitive,  and  more  so  than  a  Euro|)ean,  to  the 
invisible  heat  rays  of  the  spectrum,  which  arc  so  injurious  to  the 
constitution  in  India. 

The  contrast  Inrtween  the  faces  of  the  brothers  was  |>cculiarly 
striking,  for  there  was  sufficient  u-«erablanct,  in  the  lower  part 
of  the  face  cs|>ecially,  to  sliow  there  was  a  distinct  relationship 
— lh.1t  of  the  one  who  w.is  <l,irk  wore  the  ordin.iry  niilil  com- 
posure ;  but  the  other,  by  the  mere  change  of  colour,  had  c«>ni- 
plctelv  and  inadvertently  thrown  off"  the  •  bicntal  mask  ;  and  it 
would  be  almost  impossible  to  convey  to  any  one,  not  seeing  it 
exemplified,  how  vast  a  change  could  lie  made  by  so  simple  an 
alteration,  displaying  the  w.iy  the  real  individuality  of  race  is 
lurking  in  an  cxtiaordinary  manner  licncath  a  tropical  blackness. 

India,  Februar)-  24  A.  T.  FitAstR 


Far-sightedness 

TlIot  tiH  I  have  alrcaily  published  a  nnlf  on  the  subject  in  a 
Dutch  j)apcr  < /'//i/jr*'///  :\m  lul  Aariii>i!;>l.unJi'  Gttu^'Uihaf, 
Fibniary,  1SS5),  |)crhaps  you  will  kin^ily  allow  the  following 
lines  to  ha\e  a  place  in  NATi  kE,  because  those  who  are 
occupied  ill  the  trij^oncimctTical  survey  of  Hriiish  India  may  take 
an  interest  in  the  tiultcr,  ami  be  able  to  give  mute  |«rticulats 
about  it. 

In  a  jtaper  on  Mr.  Whympcr's  travels  in  Greeniaod,  which 
appeaicii  in  Amlaiiii,  t.  xii.,  18S4,  I  found  in  a  fnot-note  the 
following  remark  :— "The  leader  inighi  l)c  astonishcti  on  hear- 
ing that  I  (Mr.  \Vhyiuper]  could  sec  a  mountain  at  such  a  i^reat 
distance  (aUjut  loo  English  miles)  ;  but  1  may  add  that  the  day 
before  I  saw  two  other  mountains  40  and  150  Kni^lish  miles 
dislani  :  with  one  exception  this  was  the  greatest  distance  at 
which  I  liav;  ever  l)ecn  able  to  make  out  objects  " 

Since  I  have  not  found  any  other  rcix>ris  in  whtdi  tl  it  ex- 
pressly staled  that  objects  were  seen  at  a 
presume  I  may  allege  m)  own  experience.  NNh" 
the  trigonometiical  survey  of  Western  J.iva  I 
oi>j»-iitunity  of  seeing  objects  at  a  wry 
under  the  circumstances  I  was  in,  I  had  1. 
on  puqtose. 

Tlic  greatest  distance  at  which  the  angular' 
of  the  first  order  were  from  each  other  w.; 
metres  ;  no  difficulty  c\cr  arose  from  the  dist  i 
ence  was  made  whether  signals  or  helinstais 
■boot  3  inches  »i«lc)  were  ol»»erved- 

beo  on  ting  Kaiani;  (li.intnm)  I  made  011' 
)  at  a  dtstnnce  of  more  than  lio  English  w 
easily,  the  tuti  mst  ticei<ini!  out  from  the 


Sehe«ic  ;  if  there  had  been  a  sigiul  on  Keifenpkx  t: 
I  think  I  could  have  observed  it. 

The  greatest  distance  at  which  I  rememWr  rret  *a  u- 
an  object  x^as  note<l  during  my  stay  on  tin^  TiiknrM   •  • 
Regciitscli),  when  I  made  out  Ong  Mrrapi  Java;  n 
at  a  distance  of  about  180  Engliui  oiilcs  '  ari^  I  a:  -  • 
tJng  I,a«u  was  also  visible  (225  English  mile«  *. 
could  not  quite  distinguish  it  fn>m  the  group  nf  n  1 
which  it  is  one.    It  is,  of  coune,  from  high  waiHt  ">■ 
jects  arc  seen  at  the  greatest  distance*,  alH  r^^rcli 
more  elevated  at  a  greater  distance  thmn  such  u  arr  d.-- 
groun<l. 

)  think  it  would  be  interestii»g  to  g»lber  erpenetca  - 
to  the  subject  made  in  dilfcrent  climate-»  and  » 
circumstances.  Cmii  JI»T 

Stuttgart,  March  2j 

Krakatoa 

.SiTpposiNG  that  the  underground  noUc*  hear!  atCf  ' 
on  .Sunday,  August  26,  1883,  were  t\nn  tmly  »yt»clrtr 
but  actually  the  same  as,  those  caused  by  the  greai  tr.  • 
the  Straits  of  Sunda,  it  does  noi  seem  to  fidh^  thai 
was'es  were  propagate>1  through  the  whole  diatorrer  *• 
On  the  contrary,  the  question  is  at  nnoe  raised.  »: 
IjcIow  the  surface  did  the  dlstiifl»ance«  occur  whir*)  " 
dcstractive  vent  at  Krakatoa  ?    And  if  only  the  txiae-i'  " 
and  west  were  accurate  and  satisfactory,  there  wrwl-  ••' 
(«>me  datum  supplied  for  approximately  otima;aj 
The  crntie  of  disturbance  may  have  re^redoJ  fme  1?:  • 
inaudible  at  the  C.iimans  in  proportion  au,  00  the  IT? 
final  vent  at  Krak.iton.  |It»lf'.: 

Itregner,  Bourncmonth,  March  30 


The  Recent  Aurora 

The  "Sunk"  lightship  is  in  electrical  coat-s«i»^» 
the  Essex  coast,  being  connected  thereto  by  *  t.ii;;" 
S  9S4  nautical  miles  in  length,  laid  from  Wal'io-r*  • 
an  easterly  direction.    The  cicctiical  cuDiliUoa  ■*  " 
ascertained  daily  at  10  a.m.,  Iiy  meins  «if  ti^**  ».'. 
shore  ends.    Until  the  15th  insi.  these  le^i.  «r- 
and  saiislactory,  but  on  the  morning  of  thtt  -lav  U  ••• 
be  impossible  to  obtain  any  vaii&factory  te«ulu.  •  • 
electrical  disturbances  prtxluctd  in  ibe  table  I  t  *u^" 
inlluence.    The  electrician  on  board  rep »" eti  1  fi»i  *•  • 
was  very  fine  an«l  sutnmei-like,  sra  jierfc\':W 
variable  light  airs,  and  he  could  in  noaway  -us.sint  !<•• 
the  electrician  was  observing  on  shore.     Hctweca  «■»* 
those  on  t«*ard  the  lightshi]"  obs*-rve«i  in  the  rv-^'bera**" 
brilliant  aurora,  from  winch  at  inteiv.iU  tm»  v*i>  t*!.** 
cxtemled  upwards  to  the  /e-  ith,  and  tberv  aptiirtni  .1 
I  >end  you  these  ]»artictilars  a*  tl  ey  mav  bt  wor> 
i  in  connection  with  the  auror.i  seen  ai  Chn»(uau  - 
I  evening,  and  descrit>e<l  by  Mr.  ^s>lphu*  TromhrJl  a 
NATt'kE,  publLshcd  on  the  26th  U»»t.  (p.  - 
no  doubt  but  that  the  luirora  seen  at  Christ larua  «a» 
with  that  noiitol  I'V  the  men  on  the  liKhtkbip 
Naze.  and.  although  it  twaa  oot  vtsiU*  oatU  the 
evidently  aticctiua  »^  -^madg^amdj^gm  of  tbe  * 
morning  of  tha>  ^^^^HP  C**"*  **  "* 

dLsturliance  ir  ^^^^^^Bal*  tb*  iMta 

satisfactory  a 
March  jo 


Aprdz,  1885] 
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reader  to  refer  to  the  essay  in  the  "Annuaire"  uf  the 
Kure^iu  tlta  Longiiudes,  1885,  for  this  portion  ul'  lua 
work.  M.  Faye's  writing  is  always  easy  and  finished, 
and  thi«  essay  has  been  intended  for  the  general  ccientific 
reader.  Had  the  original  speculation  iM«i  coocknMd  for 
insertion  in  a  (Mirely  lecuucal  jOUHMl  it  WOUld  liave 
occupied  but  a  few  pu^jcs. 

The  earlier  portion  of  the  essay  we  m  ly  di>nii-.H  by 
saying  that  it  ^ives  a  lucid  exposition  oi  tin-  st;uc  of  our 
itnowTedgeofstellar  systems,  as  deruei!  tmi^  tlie  spectro- 
scojpe  and  the  telescope,  interpreted  by  aid  of  the  prin 
cipie  of  conservation  of  energy.  In  the  following  descrip- 
tion of  M.  Faye's  theory,  we  do  not  follow  his  words,  but 
we  believe  that  we  give  a  fair  interpretation  lI  his 
meaning. 

The  best  general  idea  of  the  line  of  speculation  adopted 
may  \x  given  by  saying  that  it  is  a  theoiy  of  evolutitm 

from  rnete.iritt.'^,  insu-.id  of  from  the  nebulottS  matter 
tvbieli  ti'^*^^      naiuc  tu  Lapl.icc  &  Uieory. 

In  its  primitive  condition  the  L'niverse  consisted  of 
matter  widely  scattered,  in  chaotic  disorder.  Currents 
were  then  generated  in  the  midst  of  this  chaos  under  the 
influence  of  nattual  gravitation  ;  and  in  consequence  of 
these  iniestinji  movements  rags  or  shreds  of  matter 
became  dctaciicd,  and  moved  with  rapid  linear  and  slow 
gyratory  motion. 

It  is  not  cla.mcd  that  ttie  existence  of  these  currents 
can  be  ^plaincd^  but  the  spectroscope  atfords  evidence 
of  a  sorting  process,  for  some  nebulse  consist  of  a  single 
gasciiMs  elcutent,  \\  \\\\'^\  the  stars  with  continuous  spectra 
consi!>t  of  a  great  diversity  of  elements. 

The  various  modes  are  sketched  in  which  one  of  these 
shreds  may  proceed  to  agglomerate  and  evolve  itself  but 
we  shall  not  follow  M.  Taye  in  the  application  01  liis 
theory  to  the  formation  of  nebulae,  double-stars,  and  star- 
clusters. 

The  solar  system  i  ,  taken  to  have  oriijinatcd  from  a 
shred  which  aggregated  tnto  a  spheroidal  shape,  and 
Conftisted,at  the  epoch  when  we  bc<;in  to  watch  it,  largely 
(•r  principally  of  separate  meteorites.  The  spneroidal 
aggregate  possessed  a  considerable  amount  Of  rotation 
(moment  of  momentum},  about  an  axis  approximately 
identical  wich  the  a.Ma  of  the  sun's  rotation. 

It  is  at  first  supposed  that  the  spheroidal  aggregate 
consists  of  matter  pretty  nearly  equally  distributed 
throughout  its  volume,  and  later  a  nucleus  is  formed. 
If  roe  the  distance  of  any  pomt  from  the  centre,  the 

force  is  central,  and  follow  s  the  law<tr        where,  in  the 

beginning  of  the  evolutionary  process,  k  is  very  small,  and 
later  a  becomes  small. 

Initially,  (lien,  when  the  foiijc  simply  as  the  distance 
Ifoiii  the  tciuif,  each  mctcurUc  inu\i.i  lu  m\  cliipae  auwiU 
the  centre,  and  tlie  periodic  tian.-  i-f  all  lliem  i-^  the 
same,  whatever  their  ccccninaly  of  orbu,  Ihost  meteor- 
jies  whose  orbits  arc  decidedly  eccentric,  cross  the  orbits 
of  many  others,  and  have  mucli  less  chance  of  escaping 
collision,  tlian  those  who^e  orl)its  are  nearly  circniar.  In 
'•I I ^'.iti,' I  ■  t  collisions,  a  central  niKii  us  is  sotin 
'iixd,  iiiien  many  meteorites  wjih  vi.-r\  et:i  entru; 
'  <'t'\bc)pji  to  Strike  against  it,  and  to  be  ;'.l>-''''iord  mo 
ttu-  r'.tieleus  increases  the  n  in  our  tiormula  lor  the 
jiuinisHeS),  and  the  ^incre<ises  :  Imi  orbits  .which 
vtiti  iL'ai!)  ihat  form,  noiwitlutandiag  tno 
jj^in^je  10  tin- iawiif  force. 

le  Uat  ^te. nucleus  is  bc-ii;4  f^'IIncd,  a 
■iiflj  CTf^ttlpr  rings  arise  around  it, 
is.itt:>.i^^jjg|i definite  sha|ie  totMt^r 
not  ink'i.i  o  .'  evptained 
l,and  ^lic  -id  orange  itself 
llie  nuLLn.  :  -till  less 
;:itlUi<  i;iinr.eri  a)|g  the 

see 
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nucleus.  \Ve  must,  however,  here  follow  M.  Faye  and 
accept  these  conclusions. 

If  there  be  only  a  small  nucleus  {b  small),  each  ring 
revolves  with  vciy  small  relative  motion  of  its  parts  -, 
whilst  if  the  nucleus  be  large  '\a  small),  each  meteorite  in 
a  ring  revolves  .ifcei  K<_[)Ili  ^  Liws,  and  the  bodies  in  the 
external  margin  have  a  alokver  angular  velocity  than  tho»e 
in  the  internal  margin.  As  tlie  nucleus  gradually  in- 
creases there  will  be  a  transition  from  onenuKle  of  motion 
to  the  other. 

No'.'.  let  Us  fallow  the  first  nn;;  :  SliTjjf  dilTerences  of 
an<ui.ir  velocity,  mutuai  attractions  btiwccn  tl.e  parts  of 

I  lie  rm^f  and  collisions  gr.adually  cause  the  aggregation 
of  ail  the  matter  in  the  ring  around  some  centre  in  its  line. 
When  the  imcleus  is  small  the  ring  moved  as  a  rigid 
whole,  and  the  linear  velocity  of  the  outer  meteorites  was 
greater  tlian  that  of  the  inner  ones,  therefore  when  the 
planetary  ai^s're.yacc  is  formed  it  wil!  be  found  rot.i;.ii.; 
with  direct  motion  about  an  axis  nearly  perpendicular  to 
the  plane  of  its  orbit. 

Whilst  the  tirst  ring  is  agglotnerattng  into  a  plaiiet,  a 
second  ring  is  being  formed  outside  of  It,  and  this  in  its 
turn  a;;;;lomerates  ;  but  the  tend'  .'  i')  itirc<  t  ritt.i*:'Mi 
is  weaker  than  in  the  first  planet,  bceaii^c  the  uu.ie.ise  of 
the  solar  nucleus  by  absorption  uf  meteorites  has  pre- 
vented so  large  an  excess  of  linear  velocity  of  the  outer 
meteorites  over  that  of  the  inner  ones  as  in  the  first  case. 

The  process  runtintics  and  the  planets  arc  successively 
formed,  uiuii  wc  cuiue  lu  an  epoch  w  hen  tiic  nucleus  has 
increased  so  far  that  on  .igglomcr.in m  die  tendency  to 
direct  rotation  vanishes — the  constituent  ring,  iii  fact, 
revolved  irrotationally. 

Still  further  we  come  to  planets  in  which  the  meteorites 
move  nearly  according  to  Kepler's  laws,  and  here  the 
resulting  planet  ha-  .1  -.i^.tikcdly  retrograde  rotation. 
Each  planetary  aggioiuer.iliou  in  its  turn  forms  a  mitiia' 
ture  solar  system,  and  generates  satcllitei  by  the  same 
process  as  that  in  which  the  planets  were  formed. 

We  have  now  sketched  this  theory  in  its  main  outlines, 
and  must  refer  the  reader  to  the  original  sources  for 
further  details. 

Neither  in  the  historic  part  nor  in  his  cosmogonic 
speculations  docs  M.  Faye  make  reference  to  the  possible 
effects  of  tides  in  the  evolution  t)f  the  solar  system, 
perhaps  thinking  that  a  theory  founded  on  that  infloeace 
IS  not  even  worthy  of  mention.  It  is,  however,  a  factor 
which  cannot  Ix  lef;  ou;  of  acc(»unt  Tidal  friction  is  a 
vera  i-tusii,  and  the  possible  eiiecCs  on  our  evolution  has  c 
been  submitted  to  a  rigorous qnantitati\ e  examination.' 
As  it  is  the  only  cosmogonic  infiuence  which  ha$  hither- 
to been  so  treated,  the  results  to  which  it  points  arc.  at 
lea  t  as  worthy  of  attention  as  those  of  other  vaguer 

uuluences. 

riu:  hy|ji>tlKsL>  that  tidal  friction  has  had  free  play  in 
the  past  leads  to  a  remarkable  quantitative  coordination 
of  the  several  elements  of  the  earth^s  rotation,  and  of  the 
moor.*,  orbit. d  nn-uon,  and  points  to  the  genesis  of  the 
innoo  ;:!o^^.•  to  tlie  ;»tesent  surface  of  the  earth.  No  phe- 
nomenon ilie  heavens  couUl  have  been  devised  more 
j  erfLi  tly  apt  to  cu.  lirm  the  truth  of  the  hypothesis  than 
the  rapid  orbital  motion  of  the  inner  satellite  of  Mars. 
Near  tg  the  san  solar  tidal  friction  would  be  much  more 
powerful  than  at  n  distance,  and  thus  the  rotation  neces- 
sary lor  tJiL  ni.iiiiifacture  of  s.T.teIlites  would  be  dcsfnv.  ed 

II  the  VH  iiniy  01  the  sun;  a  light  is  thus  thrown  on  the 
catis<  ni  the  observed  distribution  of  satellites  in  the 

It  has,  however,  been  decisively  shown  that  tidal  fric- 


laycd  the  leadincr  ji-irt  either  in  the 
evolntion  ot  tht:  whole  s»)lar  system  or  of  the  reiuuicr 

^  \V(  rrfcr      .1     r;  ^  .  r  ;a(w-rs  )iy  tKc  fiimtnt  wriMTM  tMtntjaCt  •»  llw 

>'.4j/.  J'luni.  A'fy.  .V.'  .  i.ijui  i.-;S  tu  iH.-.i. 

fhi.  iliLurci.t  .il  ell..  -  •if  ti.;il  fritUKii  h.i-i  not  beta  c  mincnted  or»  bv 
«tiy  wrirtr,  Futv.km  iu.tiM;i;cai  dtlaiis  auJ  d^  vuivi-.n  w>U  l»e  fuundia  fUL 
TruHi  ,  fwt  fl-,  tflli,  Pi  sji. 
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planetary  ss  iteni:;,  an:!  «!iil-.t  tlic  fieUI  is  thus  left  open 
to  the  nebuUi  hvputhcsts  ui  other  rival  theories,  it  is 
submitted  that  tidal  friction  has  a  bearing  Oil  those 
theories  which  cannot  be  neglected. 

A  numerical  comparison  of  the  distribution  of  moment 
of  momentum  amon;^^t  the  several  pfanctnry  sub-systems 
shows  that  the  tenesiri.il  sjsttin  dittt.T'i  coiisicier.ihly  from 
all  the  ntlicrs,  but  it  would  hardly  be  1o;,'il\i1  to  postulate 
an  absolutely  independent  mechanism  in  this  case,  and  it 
is  not  verj'  eas^  to  reconcile  the  genesis  of  the  moon  close 
to  tbtt  wrth  with  the  fonnation  ^  a  ring  in  the  midst  of  a 
planetary  ^l^omemtion  of  meteorites,  l^tusnowsum^ 
111  a  rise  the  advantages  and  disadvantages  of  M.  Faye's 
scheme. 

The  conception  of  the  growth  of  planetary  bodies  by 
the  aggregation  of  meteorites  is  a  good  on^  and  perhaps 
seems  more  probable  than  the  hypothesis  that  the  whole 

solar  '.vr^tcni  was  gaseous,  and  that  the  influence  of  hydro- 
static ;jrc-jurc  wa ,  felt  throughout.  The  internal  annul.i- 
tioii  oi  tlic  meteor  '.(.  s  i^  left  unexplained,  and  this  com- 
pares very  unfavourably  with  Laplace's  system,  where  the 
annulation  is  the  \ery  thing  explained.  The  difference  of 
orbital  motion  of  the  inner  and  outer  meteorites  of  a  ring,  j 
the  dc\'elopment  of  that  difference  as  time  progresses,  and  ' 
the  consoiincni  e  of  iliicct  and  rel!ni;r uli-  rotation  at 
difTerent  di^iance^  tVuin  (he  sun  is  an  excellent  idea.  Hut 
it  is  necessary  to  this  idea  that  the  itmer  planets  should 
have  been  formed  the  first,  and  we  are  met  directly  by  the 
feet  that  the  single  surviving  ring,  that  of  Saturn,  is  nearer 
to  t!ic  planet  than  are  the  satellites  It  is.  of  course, 
po&stblc  ihat  special  causes  have  preserved  this  ring,  but 
we  should  be  driven  to  the  startling  conclusion  that 
Saturn's  ring  is  the  oldest  feature  of  his  system. 

The  actual  distribution  of  satellites  in  the  solar  system 
is  at  variance  with  M.  Kaye's  theory,  for,  according  to 
him,  the  internal  planets  were  generated  from  rings  wliose 
iiiiit^oii  was  such  .:  \v<»uld  give  ,::t.utr  motncnt  of 
momentum  to  the  planetary  agglomeration  than  would 
the  external  ones.  The  number  of  satellites  manufactured 
should  be  greater  the  greater  the  amount  of  rotation  in 
the  primitive  agglomeration  of  meteorites^  and  thus  the 
nearer  planets  should  be  richer  in  satellites  than  the 
remote  ones. 

The  celebrated  experiment  of  Plateau,  in  which  a  drop 
of  oil  rotating  in  alcoiiol  and  water  is  made  to  parody 
Lapbce's  solar  sy-^tcm,  is  worthy  of  attention,  and  it  tells 

against  F  i%c  iii<!  in  fav. mr  of  I,,\j\Iacc.  It  is  of  course 
to  be  aduiiitcJ  that  surtact  uusion  docs  not  duly  repre- 
sent gravity. 

On  the  whole,  tiiea,  we  must  hold  the  opinion  that 
there  are  great  dutii  ulties  in  the  acceptance  of  M.  Kaye's 
theof)',  notwithstanding  its  excellences.  The  time  docs 
not  appear  yet  ripe  for  definite  judgment  on  this  very 
complex  subject,  but  science  is  muli mlr.edU  the  :;a;:u  r 
by  such  suggestive  theories.  Whilst  a  false  statement  of 
fact  always  proves  a  serious  detriment,  (he  enunciation 
of  false  or  partially  true  theories  is  always  the  incenti%'e 
to,  or  initiation  of,  the  discoveiy  of  truth. 

G.  H.  Darwin 

^^A'   WiLLiAM   JUOMSOX  ON  MOLECULAR 
DVA.-i.U/CS*' 
II. 

IN  the  present  article  Sir  William  Ihomson's  spring 
and  shell  molecule  will  l>e  dcstnbcd  and  its  theory 
sketched,  in  so  far  as  this  has  'wen  investigated  with  the 
view  of  getting  over  some  oi  iIm.  <iihiculties  which  sur- 
round the  wave  thcor)-  of  ltj$ltt.  In  ilcimholtz's  memoir 
on  anomalous  dispersion,  a  sketch  of  such  a  theory  was 
published,  but  lhi»  new  molecule  dilfcrs  from  th  it  of 
Helmholtz  in  several  points,  chiclly  m  the  fact  that  absorp- 
tion is  not  accounted  for  by  any  viscous  action  in  the 
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mniccntc  dissipating,'  the  cnerj^y  of  vibmt:ii<i  iz:.- 
grade  heat.     Most   readers  u  ho  have  e--  cr  >^  •  tsc 
natural  philosophy  lerture  ir'om  in  Glas^o*  Vi:»^ 
will  recognise  a  very  old  friend  to  tlu»  ae«  cv>< 
where  they  have  seen  it  vibrating,  I  ■wppoM'*  it  • 
since  the  University  occupied  its  present  I? 
ance  the  molecule  has  been  changed,  but  its  '.ttir-  . 
taught  to  the  -tudents  there  i-  identical.     F>u  a  -Jar- 
tion  of  this  molecule  let  us  refer  to  pa^e  i ;   c  .r 
lectures  :— 

Imagine  for  a  moBkent  that  we  m^ke  a  wrr- 
cal  model.  Let  this  be  an  infinitely  ns^id  »ph€T--a}  ^  _ 

let  there  be  another  absolutely  n<)<I      --n  tn>  -t    '  _. 
and  30  on,  as  many  .ts  you  plt  ije     NaiurAlU  •?  t. 
think  of  something  more  continu  i  is  than  ih*;,  bat  I 
wish  to  call  attention  to  a  crude  mechamcui 

Csibly  of  the  effects  of  dispersion.  Suppoee 
liniteroiis  ether  out  side,  and  that  thi*  h.«U.'» 
of  ver)'  small  diameter  i!i  companson   w.tri  •  » 
length.      Let   zig  zag    sprim^N    <.  ii.'ir>c,l   the  ••-■cr 
boundary  with  honndar\  nunibei  two.    I  uie  m 
not  a  spiral,  spring  u  hi'  h  ha  -  the  helical  ptopei^^v 
we  are  not  ready  for  vet,  such  propert«es  a*  . 
quarlr  have  In  disturbing  the  Ittmintfercnj*  r.r*»* 
Su[>[)'ise  we  ha\e  shelK  t^v"  and  :"irec  alva  c»>:mr--^. 
a  suMiticiU  number  of  spiial  springs,  and 
there  be  a  solid  inclosed  in  the  centre  w.t--  >  - 
nections  between  it  and  the  shell  outside  of  il 
is  onh'  one  of  these  interior  shells,  you  m\'C  k.*-  * 
definite  period  of  vibration.     .Supptisc  n  >'  j  1i*c  ■■ 
everything  except  that  one  ititcnor  shell:  <i:^: 
shell  and  let  it  vibrate.     The  period  uf         •.  • 
perfectly  dehnite.    If  you  have  aa  inuuco^  r 
such  shells  with  moveable  molecules  inside  V  u-r*  • 
iributcd  thioiigh  ^oine  jwjrtion  of  the  lorn;!;  iit-       -  . 
you  will  put  it  into  a  cond.tion  ni  which  the 
propagation  of  the  wave  wdl  be  diiTcrvnt  ft  .-'jtv  ►•a. 
in  the  homogeneous  luminiferous  ether,     ^"oa  kj'r  • 
is  called  for,  viz   a  definite  perto<l  :   an  J   the  ft. . 
between  the  period  uf  vibration  in  the  light  <sk^ 
and  the  period  of  the  free  vibration  of  the  sbcQ  • 
;  fund  imciu  il  in  respect  to  the  attempt  of  ^  r.  -_■:[-  4-  - 
that  kind  to  represent  the  phenomena  of  disp<r-  .-. 
j     **  If  you  take  away  everything  except  the  unr 
will  have  almost  exactly,  i  think,  the  view  of  Ifctr.' 
piper— a  crude  model  as  it  were  of  whAt  f""- 
ni,ike>  !i  s  paper  on  anomalous  dispers,"r.  Hv.-. 
bt^itJca  ;liat,  supposes  a  ecri.iin  dcv'ree  or  m^iv^r.,  f 
viscous  resistance  against  t!ie  moi  1  1    .    '  - 
relatively  to  the  outer  one.    Hcimboiu  docs  nt«i  rts- 
i  to  a  gross  mechanical  form  hkc  this.  Init  mereK  m*  t 
particles  <  onncctcd  w  ith  the  lummifcrovs  ctisrr  M^i  . 
sumes  a  visi  ous  motion  to  operate  against  the  ro>-" 
I  the  partK  K'^."' 

In  the  lectures  the  act. on  .  t  such  a  mokx...:  «,- 
subjected  to  forced  vibrations  was  lUostnued  b«  •  — 
of  mgenious  coastructtoo,  which  amooc  the  m^t  - 
pass4kl  by  the  name  of  the  *  wij?sler.*  A  sievt  •it  • 
hiin,;  veitu  .illy,  and  live  "r        lathes  r  '^.v:  .  • 
2  iiiche:>  Wide  were  attached  ui  a  horiiomil       >  . 
the  wire,  each  one  having  three  pins  tixt-U   .-4    :  »■  . 
purpose.   These  lathes  were  loaded  at  iho-t  cr.^ 
weight  on  each  Uitbe  being  less  than  thai  on  tM 
above  It.     I  he  l.nvest  lathe  was  attached  t  1  a  pco' 
arrangement  whi.  h  mipressed  forced  vibraiK«rv»  Jt*.- 
system,  the  pciiod  being  a  Ijiisub  c.     l  iic  ihcvw-*  •< 
a  system  i^  the  same  as  that  of  the  molcc\j!<  .>c«n^ 
above. 

Ltut  in  working  out  the  theory  a  third  cypr  at  <^iMv 
was  uscii.  the  identical  one  whidi  vibrates  m  ih*-  »~  ' 

room  at  CI  i-..;.-'.".      I'hi'-  i->  .1  ~e.'ics  of  weights  Ji-^t**. 
each  other  b)  vciii'.al  springs  which  oui  tM  «i5«s.i«^ 
The  highest  is  the  hcaviest«  wA  the 
\  in  the  order  of  weight. 
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Calling  the  lathe  with  forced  vibrations  vcorrespond- 
ug  to  the  external  massless  shell  acted  on  by  the  ether), 
ind  £  iu  displacement,  &c.,  are  the  suocesstve 

nasses,  Xf,  jt^,  &c.,  are  their  displacements 


md  mea3ure:>  tlie  relative  <iibpl.it  eiucnt  of  ;«i  and 
"1,  c^,  &c.,  arc  the  constants  of  successive  spring'  connec- 
ions.    r,(jr, -.»-,)  is  the  force  of  restitution  in  virtue  of 
he  spring  connection  hetweea  Xt  and      r  is  the  period 
>f  forced  vibratioo. 
We  thus  arrive  at  the  equation 

 J7  niiXi  -h  /// ,  ^  ,  X  ,  ^  ,  +  >nj  xj'),  1 

md  since  the  rieht  hand  member  is  essentially  negative, 
t  follows  that  all  the  tf%  (timinish  with  increase  of  period. 
The  critical  cases  occur  when  the  period  of  forced  vibra- 
tion agrees  mrith  the  natural  period  of  any  of  the  shells  or 

;,ithc-^  When  the  forced  vibration  is  vci\  r  ipid,  all 
aucccasive  masiCi  move  in  opposite  directions.  When 
tlic  forced  period  is  slower,//,  becomes  zero, and  x\  is  in- 
tinite— {>.  the  vibration  of  the  lowest  mass  1$  infinite 
In  comparison  with  the  forced  vibrator,  and  to  with  the 
urliLT  vibrators.  When  the  forced  periiiil  is  slower,  //' 
l>Li  umes  negative,  i.e.  the  lowest  mass  begins  to  vibrate 
in  the  same  direction,  as  the  forced  vibrator.  .SuccessivL 
critical  cases  occur  as  the  forced  period  reaches  the 
natural  periods  of  successive  vibrators.  -At  the  criticil 
period  for  any  one  vibrator,  all  those  below  it  are 
vibrating  in  one  direction,  while  the  critical  one  and  . 
tho.se  above  \\  .ire  i  ve<  iiiiii^-  very  large  vibrations  in 
opposite  directions  successively.  ' 

I  tiese  critical  periods  are  admirably  adapted  for  ex- 
plaining absorption  and  also  anomalous  dispersion.  In 
highly  absorbing  media  which  cut  off  a  band  of  light 
from  the  speLlniin,  the  ri-fractivc  index  for  colours  ncigh- 
bouriii^  to  the  baud  is  rciuackaljle  ;  thus  light  of  greater 
wiive-lcngth  than  the  band  is  refracted  m  )re.  and  light  of 
less  wave-lejigth  than  the  band  is  refracted  less  than  in 
normal  substances.  Lord  Kayleigh  considered  this  to  be  ! 
due  to  the  mutual  inlluence  of  the  vibrating  m  >lccalc  and 
ether.  If  the  point  of  support  of  a  pendulum  is  vibrated  1 
in  a  ditlerent  puri />1,  the  period  of  the  pendulum  is 
changed.  Lommel  seems  to  have  been  the  lir»t  to  make 
dispersion  depend  upim  associated  matter. 

The  influence  of  a  large  number  of  the  spring  and 
shell  molecules  distributed  through  the  ether  upon  the 
velocity  of  !:,L-;ht  in  tliat  inedium  :s  c\  immed  .md  shown 
to  depend  upon  the  wave-length  or  period.  1-  inally  at 
p.  los  we  obtain  the  following  formula :— 

9  and  /  meaMire  ih«  deiMiiy  «o«l  ri^tUU) . 
~  _  Efteniv  of  Ah  _ 
Kncrzy  of  the  whole' 

"This  is  the  expression  for  the  square  of  ilic  tcfr  u  uvc 
index,  as  u  is  aiTectcd  by  the  presence  of  molecules 
arranged  in  that  way.  It  is  loo  late  to  go  into  this  for 
interpretation  just  now,  but  I  wilt  tell  you  that  if  you 
take  r  considerably  less  than  «,  and  very  much  greater 
than  «,  you  will  get  a  formula  with  enough  disposable 
constants  to  represent  the  index  of  refraction  h.  an  em 
pineal  formula,  as  it  were,  which  from  what  uc  know, 
and  from  what  Sellmeier  and  Ketteler  have  shown,  we 
can  accept  as  ample  for  representing  the  refraction  indeic 
of  most  transparent  substance*.  We  have  the  means  of 
extrudini,'  il^  p  .  \er-.  in  !  intro.lucing  the  ctfects  of  those 
other  teruiJ,  so  lUai  have  a  fonnala  which  is  more 
ili.in  sufficient  to  give  us  a  mathematical  expression  of 
the  refiangibility  in  the  case  of  any  transparent  body 
whole  refiangibility  is  reliable." 


In  fact  the  above  formula  is  equivalent  to  the  well- 
known  formula  of  Cauchy  and  othelrs»  vix. 

when  we  are  not  dealing  with  critical  cases.  Exa^ 
mining  the  formula  for  or  we  see  that  as  r  ap- 
proaches «j,  fi'  becomes  infinite,  and  for  r  .1  little 
greater   than  %u  negative,  which  is  impossible, 

and  we  can  have  no  assignable  velocity  for  such 
a  period— <>.  there  is  absorption  for  all  values  of 
r  >  «|,  which  make  ^*  negative.  Moreover,  owing 
to  the  existence  of  a  critical  period,  «|,  the  re- 
fractive mdcA  is  abnonualiy  incrc.ised  for  values  of  r 
which  are  Just  less  than  «r,,  and  it  is  abnormally  dimi- 
nished just  when  /«'  becomes  positive  This  means  that 
the  refrangibility  of  rays  in  a  highly  absorbent  medium, 
in  the  neighbourhood  of  the  band  of  absorption,  is 
anomalous  in  the  direction  indicated  by  Kunat  in  his 
researches  on  anomalous  dispersiotu  Here  is  what  we 
tind  at  p.  1 50  on  critical  values  of  r  and  the  manner  of 
absorption  : — 

"  We  shall  try  to  see  something  more  of  the  effect  of 
light  propagated  through  a  medium  of  a  period  exactly 

c411.1l  A",.  I  believe  c.ich  •sei|acnce  of  \ibratiaiis  will 
iliroiv  lu  a  litllc  energy  vsliich  spread  out  among  the 
ditTcrent  possible  motions  ol  the  molecule.  The  com- 
bination of  the  sequences,  forming  what  vnc  c.-ill  con- 
tinuous light,  is  not  a  continuous  phenomenun  at  all.  I 
believe  tlut  (he  first  elfoct  when  light  begins  will  be :  each 
sequence  of  waves  of  the  exact  period  throws  in  some 
encr^v  into  the  molecule.  That  goes  on  until,  somewhere 
or  other,  the  molecule  gets  uneasy.  It  takes  in  an 
enormous  amount  of  energy  before  it  begins  to  get  parti- 
cularly uneasy,  it  then  mo\-cs  about,  and  begins  to  col- 
lide with  its  neighbours  perhaps,  and  will  therefore  give 
you  heat  in  the  ^ms,  if  it  be  a  gaseous  n^olcctilc.  It  t,'0cs 
t)n  colliding  wiili  ilil  other  molecules,  .md  m  th.il  w.iy 
imparting  its  energy  to  thr;n.  The  enerii; .  will  be  simply 
carried  away,  by  convection  if  you  please,  or  a  part  of  it 
perhaps,  each  molecule  set  to  vibrating  in  that  way 
becomes  a  source  of  light,  and  so  we  may  explain  the 
nidiation  of  heat  from  the  molecule  after  it  nas  been 
l^.jt  into  the  molecule  by  sequence-^  of  waves  of  light.  I 
believe  we  can  so  explain  the  augmented  pressure  of  a 
gas  due  to  the  absorption  of  heat  in  it. 

We  may  consider,  however,  that  the  chiefest  vibra- 
tion of  the  molecule  is  that  in  which  the  nucleus  goes  in 
one  direction,  and  the  shell  in  the  opposite  direction,  but 
wiiii  a  iiteal  aiiiount  of  energy  in  the  interior  vibrations 
and  very  little  in  the  shell,  so  that  the  shell  may  go  on 
giving  out  phosphorescent  energy  for  two  or  three  hours 
or  days,  simply  vibrating  lor  ever,  except  in  so  far  as  the 
energy  is  drawn  off  and  allowed  to  give  motion  to  other 
bodies." 

A  i;re.it  deal  more  is  said  .ibout  llie  influence  of  critical 
periods  upon  anomalous  dispersion,  but,  as  the  author 
says,  "it  is  like  fiddling  when  Rome  is  burning  to  discuss 
anomalous  disperuon  when  double  refraction  is  waiting 
to  be  explunea,"  so  I  will  pass  from  this  subject. 

Wc  have  in  the  lectures  snmc  indications  of  the  effect 
ol  inlroducm-  .t  g\ rost.U  inside  the  shell  molecule, 
cs|)ecia]ly  with  relation  to  magnetic  rotation  of  the  plane 
of  polarisation.  On  this  subject  the  author  said  sadly  : 
"  Hut  alas  !  my  results  give  me  another  law,  not  more 
effect  with  greater  firequency,  but  less  effect  with  greater 
frequency,  according  to  the  inverse  square  of  the  wave- 
length I  therefore  lay  it  aside  for  the  present,  but  with 
pertcct  faith  that  the  principle  of  explanation  of  the  thing 
is  there  "  (p.  244). 

But,  on  returning  to  this  coumry,  a  more  cmnplete 
theory  <tf  the  gyrostatic  inolecnle  was  woiked  ohI^  sent  to 
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Aiiitrica,  an.l  mcni  porated  in  the  Uctures.  In  my  ncsi 
and  coiu  lud.iLi;  nulicc  I  shalt  toiich  on  the  further  deve- 
lopments if  space  permits.'  Gi:x>RUE  Forbes 

(TV  be  continued.) 

CITY  AND  GUILDS  OF  LONDON  INSTIIUTE 

THE  Fifth  Annu.il  I'cpor'  of  the  Council  of  this  Insti- 
tute, whn  h  w  is  jjreseiUtrd  !af>f  week  to  the  Governors 
by  the  Lord  Lhaiicelior,  gives  (-miIchm  .  f  marked  pro- 
gress in  all  departments  of  tlie  iiri:>iitinc's  operations. 
Daring  the  last  five  years,  the  advance  made  in  this 
country  in  providing  technical  schools  of  various  grades 
has  been  very  ^reat,  and  brin^'^  "s  educationally  within  a 
measurable  distance  of  I  i.itnc  ;ind  Genu. mi;  .  Much 
praise  is  certamly  due  to  ilie  City  Companies  lor  the  very 
enei^etic  manner  in  which  they  ha\e  set  about  giving 
•ffect  to  tbc  iiiwart«m  objects  tbey  Have  ondertaken. 
The  Technical  Conej^  at  Pinsbury  and  the  Central 
Instifiitiiin  at  Soiit!i  krnsiij;;ton  .irr  important  additions 
to  the  educdliuiial  e.i.iablishine»!^  ol  the  metropolis.  I  hat 
the  Finsbury  College  has  supplic<l  a  f^icat  want  is  shown 
by  the  rapid  increa&e  in  the  number  of  students  dunnt; 
the  two  years  since  it  was  opened.  The  number  of 
es  eninv;  students  might  have  been  c vpcrtcd  to  be  !  ir|.;e, 
because  in  very  few  places,  if  in  any.  do  cvenii^^;  >tixl(jiit-> 
have  the  same  advanta;.:c-^  as  at  i' in-bury  ul  olnaimn^' 
practical  instruction  in  physics  and  mechanics,  liut  the 
great  sttccess  of  the  College  is  shown  in  the  increasing 
ntnnber  of  its  day  students.  In  little  more  than  two  years 
the  number  has  increased  from  30  to  148  ;  and  nearly  all 
llitsc  students  are  in  regular  attcnd  uicc  tlirmi-no'it  the 
whole  day,  itud  go  iliroiigh  the  cuuiplett-  cuuim;  of  in- 
struction as  laid  down  for  them  in  the  programme.  .Some 
changes  have  taken  place  in  the  staif  of  the  College  in 
consequence  of  the  opening  of  the  Central  Institution. 
Mr.  Philip  Magnus  has  btcn  relieved  of  the  duties  ot 
Frni.^ipai,  which  he  temporarily  undertook  in  addition  to 
his  otlier  duties  as  organising  Director  of  the  Ins'  . 
and  Profs.  Ayrton  and  .Armstrong  have  resiijncd  the 
Chairs  of  Physics  and  Chemistry  for  Similar  positions  at 
the  Central  Institution.  The  appointment  of  iJr.  .S  ivantis 
Thompson  as  Principal  and  Professor  of  Physics  at 
Finsbury  [itomi  ;  toi  the  future  of  the  Ci  IN  and 

the  Council  have  been  well  advised  in  this  htiection. 
The  Professorship  of  Chemistry  is  still  vacant 

The  Central  Institution^  which  is  to  form  a  kind  of 
technical  university,  was  formally  opened  »n  Tune  last, 
bnt.  as  gencraJIy  lia|)[:ei:~.  the  completion  of  the  fittings 
ha'-  01  (.u pied  mote  tuut  lii.tii  was  anticipated,  and  the 
institution  is  consequently  not  yet  in  working  order.  The 
Prince  of  Wales,  who  h?&  shown  great  interest  in  the 
DTogness  of  the  Institute,  issued  an  appeal  to  the  Lord 
Xiayor  and  to  the  Masters  of  the  several  Companies  for 
additional  funds  to  defray  the  cost  of  the  fittimrs.  which 
brought  in  over  17,000/.  It  may  he  e\|ir<  ;rd,  tl  cieiMre, 
that  this  Central  College  will  be  very  comulttcly  furnished 
with  all  the  necessary  appliances  ana  appiaratttS  for 
acientific  and  technical  instructttm. 

The  Coandt  of  the  Institute  refer  with  satislaction  to 
several  pas«i^s  in  the  Report  of  the  Royal  Commis- 
sioners on  technical  Instruction,  showing  the  great  need 
in  this  country  of  improved  facilities  for  lu^licr  technical 
teaching.  It  is  a  common  error,  which  the  building  in 
South  Kensington  will  help  to  correct,  that  technical 
education  has  rrfcrrnre  to  artisans  only,  and  that  the  im- 
provement of  the  skill  of  the  workint'  man  is  the  great 
•it  ^  liirittum  in  the  commercial  inf'i'  -^t  ..f  tlif  rr»rrnr\ 
But  this  is  not  so.  The  difference  between  torciK - 
countries  and  our  own  hi  the  facilities  afibrded  for  th' 

•  CorTfCtiotl.  !(•  1"'i\t  rjfilne  iti   i^^u.:        M.,r.l]   i>; — K'      .ilfk<liii\  - 
I*.  46/,  luic  41  uf  »t:t.t'".'*i  *.»'iutitit,  f'H  >f  /£■;!■  read  /fy  A 
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edut_aiuni  oi  artisans  is  not  maikcxi  .a  nr 
I  tuniiics  for  the  higher  education  of  nustm  lai  1 

(/ '  works. 

Hut  the  City  Guilds  In-stitulc,  wh  ist  ^'^-T*!* 
in  its  scheme  to  tlic  pto\  i-nhui  of  tlu>  b,4nere<L 
its  Central  In.stitution,  has  dune  a  great  ««.r<*«' 
:u  the  rsta'ilishmcnt  of  e^cnin^  lc;ririi<  ,  <•'■■■ 
llie  piiacipal  manufacturing  centres  >>i  ti;?  k.r,- 
means  of  its  system  of  technologtc;*!  exaruB:.  ' 
Director's  special  Report  00  tbts  pan  n<  ab-  : 
work  is  full  of  detailed  infonnatinn  as  to  Uk  ivtt>> 
number  of  candidates  ami  <  >l  ^i-'ji<.  1 1   of  ei-tr''" 
is  supplemented  by  remarks  of  tlic  ex,  ■- « 
causes  of  the  failure^  i>f  the  candid.ito>-     I :.  < 
of  failures  is  decidedi}  high:  but  the  in'«::j:'c 
insists  upon  'a  high  standard  of  ex»elience.  * 
certificates  may  be  accepted  bv  mti^ters  sjid 
ta  proof  of  the  efficiency  of  tn<yie  wh<»  hnW  " 
many  crafts,  this  »v.mld  he  impossible,  :t  the  »»'. 
were  awarded  on  the  results  of  a  wr«ittn  *  \-\- 
but  the  practical  tests  which  have  th;-      <-  !» 
afford  a  guarantee,  which  wonid  othcrw  be 
the  technical  skill,  as  well  as  of  the  linowtedgt  'i 
dates.   In  the  examination  in  " weaving,"'  f-.'i 
I  andidaie  is  rctpiired  to  design  an 
prepare  it  for  the  loom,  and  to  weave  ii  m  ^  1 
rial,  besides  ;uiswtinng  questions  on   the  i  » 
patterns,  the  structure  of  the  different  kinds  iil 
In  mine  sur\eying,'also,  a  practical  c-tatninalmr,  • 
year  held  at  the  ['case's  West  Collicr-.o,  m  » 
<  ..iidid  ifcs  were  engaged,  with  the  ex.nniP'-f   "  • 
and  underground  w(^rk  during  the  tbrc<  »L^>  '■ 
the  Institute's  examinations  are  thus  oondutte* 
be  no  doubt  of  their  elKciency.  and  oi  ibcir  ■ 
valuable  supplement  to  those  nf  the  Sdentf 
Department.     Most  of  the  In>-tit\ite's.  e^..t 
plain  of  the  candidates'  want  of  sktll  in 
it  is  satisfactory  ti>  ncUe  that  the  attcnticvri  oi 
ti(m  Dep;irtmcnt  has  been  called  to  this  ^etier 
the  education  given  in  our  immary  sdicjls,  .yrc 

likely  to  be  remrdie<l  t>v  the  j-rovtsion<i  for  tcT" 
drawnv,'  throt:j;hoiit  the  Standard*  tontaired  ' 
Codr  1-  .r  I  ■'  ■ 

The  Report  of  the  In^ititutc  conclude*  wich  ■ 
for  additional  funds.    If  the  Council  are  to  d»  ' 
work  they  have  begon  they  requite  a  much  lar,.- 
ihan  they  now  dispense.    A  good  l^eKinninf  n 
ni.iilc.  but  it  is  little  more  than  a  begin nm(;-,  ' 
blidiment  of  technical  schot^Kin  this  countrx  I' 
Nottingham,  Shefticid,  and  Manchester  ha^'  ' 
some  assistance  from  the  institute;  but  there  M 
manufacturing  towns  stilt  requiring  help,  and  Ihtl 
the  metropdlis  arc  by  no  means  sat:^fi«.-d.    P  I 
hoped,  therefore,  that  the  appeal  nf  the  Cuv,o(, 
by  the  powerful  supptirt  of  the  I  o;.l  ChaBCeQwr  i 
wuh  a  ready  and  adequate  fcspolIi^e.  j 


THE  PEA  BODY    I  'SEt/MA  TNEH'Ha 

'T'HI.  aoc«>mp.uuiii-  .il  ;  .r  it    ii  -f  tliis  tine 
reproduced  from  .-^iienit.     ihc  Pcal>».l 
Mr.  Ingcrtoll  infomis  us,  stands  on  the  tcirr 
and  Hi^li  blrceii,  just  wiibout  the  £«m^ui 
lege.    The  building  is  due  to  the  i^bera]l^^ 
I\.  !>•  1\ ,  who  g.ivc  a  sum  of  money,  in  iStV^. 
house  fiir  the  collections.     Thanks  to  the  nr./- 
pcnly  of  .Massat  husetls,  the  bonds  for  a  hund-^ 
thousand  dollars  had  greatly  iiicrcaseii, 
aside  for  the  first  wing  of  the  mii Idtng  had 
.1  li.i-      ■'.  .-.ihI  itvcins-tive  ''^  ' 
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>rcss  the  desire  of  the  investigators  within  for  all  the 
It  they  can  get. 

Entering  the  basement-floor  we  find  the  posses- 
ns  of  the  L'..S.  Fish  Commission,  deposited  for  sorting 
ri  examination  under  the  eye  of  I'rof.  ,\.  I".  X'crrill, 
.0  is  chief  of  the  zoological  p.irt  of  the  museum, 
by  some  of  his  associates.  In  another  pnrt  of  the 
scmcnt,  Prof.  O.  C.  Maish  keeps  "grcate  store"  of 
.s>l>i,  cleaning  the  gigantic  bones  from  Rocky  Mountain 
arrics  preparatory  to  study  and  display.  Considerable 
I;L-oiitological  property  of  liie  U.S.  Geological  Sur\-ey 
under  inspection  here  also. 

Onl>-  favoured  visitors  go  to  the  basement,  or  care  to 
The  public  entrance  is  above,  opening  underneath  a 
a^niticcnt  rose-window  into  a  spacious  court  with  tiled 
•or,  and  walls  of  variegated  bricks.  This  region  is 
rni>-hcd  by  great  slabs  of  ihc  celebrated  footprint  sand- 
incs  from  the  Connecticut  valley,  and  a  huge  stump 
ten  entire  from  a  coal-bed.    Iron  st.iircascs,  clinging  to 


the  wall  in  spiral  flight,  le.id  to  the  top  storv,  and  the 
court  is  roofed  with  glass.  On  the  right  and  left  of  the 
entrance  are  doors  leading  to  business  offices,  the  blow- 
pipe laboratory,  and  the  lecture-rooms  of  the  Professors 
Dana  ('father  and  son),  where  large  audiences  frequently 
gather  to  hear  the  instruction  designed  for  undergraduates 
alone  ;  and  in  the  rear  of  the  court,  on  the  ground-floor, 
is  the  exhibition  hall  for  minerals,  of  which  the  museum 
possesses  an  almost  unrivalled  collection.  This  might  be 
expected,  considering  the  men— Dana,  Silliman,  Brush, 
and  others— of  whose  labours  it  is  the  result. 

The  only  thing  in  this  room  not  locked  up  is  a  meteorite 
weighing  1600  lbs.  The  metal  in  one  spot  has  been 
sawed  otT,  and  polished  until  it  looks  like  burnished  steel, 
and  has  been  engraved  with  an  historical  inscription,  from 
which  it  appears  that  this  meteorite  fell  in  Texas,  pre- 
sumably the  only  State  in  the  Union  large  enough  to 
receive  it  safely. 

After  the  brilliant  and  manv  tinted  ores,  the  endless 
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•jjety  and  beauty  of  the  quartz  crystals,  and  the  sub- 
■  nial  interest  inspired  by  the  metals,  visitors  always 
*  ise  with  new  gratification  before  some  curious  roscttcd 
-^Stals  of  a  form  of  Ume,  though  they  usually  quite  over- 
r'tlk  the  "educational  series."  which  has  been  spread 
'  h  such  pains  for  their  instruction.  Tliii  educational 
''^Jection,  which  seems  to  be  extremely  apt  and  well 
^  JCted,  concentrates  in  a  single  case  a  practical  glossary 
f*!  text-book  of  mineralogy.  To  this  epitome  of  the 
<'';«ice  all  the  rich  and  rare  examples  in  the  wall-cases 
'  only  attmctivc  illustrations  ;  and,  the  further  to  help 
inquirer  to  understand  them,  several  copies  of  Dana's 
lineralogy  "  will  be  found  upon  little  ubles  near  by. 
is  may  sit  and  re.iJ,  acquire  and  carry  away 
but  not  the  book,  for  that  is  chained  to 

ular  wth  the  public, 
animal  life.  The 

'  fine 
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man  down  to  the  humblest  of  monkeys,  all  hanging  in  a 
beautiful  row  by  hooks  screwed  into  the  tops  of  their 
heads.  Beyond  them,  the  whole  side  of  the  room  is  filled 
with  cases  containing  an  orderly  succession  of  skeletons 
illustrating  all  the  vertebrate  orders  ;  while  the  centre  of 
the  room  is  occupied  by  the  skeletons  and  stuflTed  hides 
of  the  larger  mammals,' like  the  camel,  rhinoceros,  a  very 
dejected  jKilar  bear,  &c. 

In  the  same  room  several  cases  are  filled  with  stufTed 
skins  of  mammals,  birds,  and  reptiles.  Beside  most  of 
the  hind  birds  are  pl.iced  their  nests,  with  the  eggs  ;  or 
else  the  eggs  arc  glued  upon  upright  tablets  of  ground 
glass,  in  which  position  they  show  to  excellent  advantage. 
One  large  case  is  devoted  to  a  collection  of  New  Kngland 
birds  alone,  excellently  mounted  upon  the  branches  of  a 
tree.  This  is  the  work  of  Prof.  W.  D.  Whitney,  who, 
before  he  became  prominent  as  a  linguist,  was  known  as 
a  good  orrjithologist ;  as,  in  fact,  he  still  is. 

Passing  to  the  west  room  on  the  same  floor,  one  sees 
invertebrate  preparations  most  attractively  displayed. 
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They  are  confined  alin<i^il  uhnlly,  however,  to  the  Crus- 
tacea, mollusks,  radiates.,  and  marine  protozoa.  Of 
insects  there  is  a  very  small  showing — only  enough  to 
represent  scantily  the  classification  of  that  immense  class. 
This  is  'partly  because  it  is  unwise  to  display  insects 
freely,  since  exposure  to  the  lijjht  ratisrs  thrir  coloiits  u:> 
fade,  but  is  due  chiefly  to  lacii  nf  material,  owing  to  the 
fact  that  no  ciitoinolo<;ists  of  ntne  havp  been  especially 
interested  ii  the  progress  of  this>  museum. 

On  the  other  liand,  Ute  Special  tastes  of  Profs.  Verrill, 
S.  I.  Smith,  J.  H.  Emcrtnn,  and  others,  and  the  intimate 
relations  the  Museum  (throu^;h  these  gentlemen)  have  sus- 
tained with  the  Smithsonian  Institution  and  the  I'.S,  I-  i>h 
Commission,  have  brought  the  department  of  marine 
invertebrates  to  an  almost  unrivalled  perfection.  In  no 
room  does  the  casual  visitor  linger  longer  than  in  this 
one  ;  while  its  contents  are  unusually  interesting  to  spe- 
cialists, because  of  the  l.nrgc  prnportion  of  type  specimens 
included.  In  many  instances  these  aie  unique  :  as,  for 
example,  some  nf  tlmse  beatitiful  oranjjc  and  scarlet  j,'or- 
gonias  or  "  sca-fans'  flat,  branchless,  mossy  growths  of 
calcareous  matter, which  resemble  great  masses  of  pressed 
seaweed.  One  case  is  wholly  filled  with  these  corallines : 
and  It  is  doubtful  whether  any  museum  in  the  world  can 
make  a  better  showing  of  thenv 

The  corals,  also,  are  very  fine,  embracing  many  rare 
and  even  unique  forms,  as  might  be  expected,  remember- 
ing Prof.  J.  D.  Dana's  labotuv  in  that  direction  ;  so  that 
only  the  Museum  of  Comparative  Zoology  eqnah  this 
part  of  the  cabinet 

In  the  way  of  deejvsea  fontis  of  crustaceans,  and 
echinoderms  also,  a  great  niiml)cr  of  novel  species  arc 
publicly  displayed^  which  were  procured  in  recent  dredg- 
ings  by  the  Fish  Commission.  Among  them  stand  large 
jars  holding  alccJiolic  remains  of  the  <^i.Tnt  cttttle  fishes 
Upon  which  Verrill  has  written  so  many  learned  pages; 
and  overhead  hanp  Kincrton's  paper  models  of  Archi- 
teuthis  and  a  huge  octopus,  which  half  the  visitors  take 
to  be  real  devil-Rshes  stuffed,  and  gaxe  at  with  fearftil 
curiosity. 

The  remaining  rooms  on  this  floor  are  occupied  as 
laboratories  nr  lectnre-rooms  by  Plrofs.  Verrill  and  Smith, 

of  the  Sheffield  Scientific  School. 

The  fourth  story  contains  storerooms  filled  with  fossils, 
a  collection  (on  exhibition)  of  about  two  thousand  antiqui- 
ties of  great  value  from  Central  America,  and  a  fair  show 
of  archasological  relics,  the  most  notable  part  of  which  is 
the  pottery  from  the  mounds  of  the  Ohio  valley. 

But  the  glory  of  the  \'.de  Museum  is  its  palaiontological 
treasures,  brought  together  wholly  bv  I  rof.  O.  C.  Marsh. 
The  few  representatives  of  this  collection  visible  in  the 
second-floor  rooms  and  in  the  hall-ways  are  alone 
sufficient  to  stamp  the  museum  as  pre-eminent  in  this 
line  ;  but  they  are  merely  an  advertisement  of  what  cellar 
and  .ittic  contain  It  is  not  too  much  to  say  that,  in 
respe.  t  to  vertehr.itc  paljenntology  (outside  of  fishes),  this 
museimi  is  not  surpassed  in  the  world.  Where  other  col- 
lections own  fiagments  or  single  skeletons,  Prof  Marsh 
boasts  scores  or  hundreds  of  indi\  idtnls.  while  many 
extinct  races  arc  known  only  by  their  fossil  lein.ims  in  his 
possession. 

i  his  IS  the  result  of  wisely-directed  energy,  and  the 
ability  to  spend  money  promptly  and  liberally.  Marsh's 
frequent  expeditions  to  the  far  west  are  well  known  to 
geologists.    Many  car*loads  resulting  from  these  were 

not  only  shipped  home  b\  himself,  but  his  au'cntv  ii.-nf 
been  forwarding  enormous  quantities  ever  since  from 
V/yoming  and  Colorado  "quarries  " 

To  Prof.  Marsh's  personal  collection  somet^at  has  been 
added  at  the  museum  by  the  U  S.  Geological  Survey,  which 
will  becomethe  publisher  of  the  outcome  of  his  studir-^  now 
in  progress.  A  score  or  so  of  assistant's  are  constantly  on 
duty,  cither  in  study,  or  in  the  nu-chanu  al  work  of  skil- 
fully extracting  fossils  from  the  rocky  matrix  ;  m  match- 


ing  .ind  inountinf;.  Vn   the  aid  of  clj«.  i.'ad 

for  permanent  preservation,  the  often  Viii-*]]  li  liwii  li 
of  same  antique  brute  whose  extinction  mrm  if  lla«. 
can  accept  with  resignation  ;  or  in  makios  cmm^  Br- 
and drawings  of  fossils,  origin.il  and  *       'rf±  ' 

Several  quarto  volumes  are  ahead v  un  i-r?  »r  : 
scarcely  an  issue  of  the  Am^riiam  '/^urai.tb  ^  .  ' 
apjjoars  without  an  advance  note  of  •ome 
cover}'  in  vertebrate  palaeontology,  antiopasittc 
pleter  descriptions  to  be  made  Irhd  thn  mu-ve 
materials. 


ffOTES 

Thr  new  Lord  Rector  of  Glasgow  Unirrrnt*.  !>-  Lz~ 
ton,  was  installed  on  the  a6dl  nh.    The  actdrc^v  ^  -  ^ 
every  way  worthy  both  of  the  Vmwsity  an  1  M  tlv  :  • 
tor,  contrasted  strongly,  with  its  calm,  \]<x'f>  \i\:rr^.r>  * 
grasp  of  the  needs  of  «  complete  academic  life,  wicfc  tfcrv  • 
leas  political  tttteninee*  to  which  we  hai*  been  too  i. 
tomed  on  simil.ir  iicmsionv    \Vc  give  the  f.^llowit^  . 
touching   buentific  work    at  *   L'mwwly :  — "  \  ■ammt 
of  mind  with  mind  is  Hie  mmt  powerfol    betf  vi 
growth,  calling  forth  and  expanding  the   iiiHr-  \-rwi  '« 
which  it  i«  the  duty  of  every  free  man  to  cuUi^rftgr :  c 
intercourse  be  who  gives  receive'^.  .-inH      mwie  rit^r  m  » 
what  awak> Its  new  life  in  another     Ity  fc]h^»t<~        <  "-^ 
toil  is  sweetened  and  obstacles  ovcrcoa»c.     VVh*.-  i>v: 
of  the  greatest  inventors  and  divroverrr*  d»e  Warti  t«»  «— 
a  firm  defiance  of  diftcultie^  and  diKPer^ewcssl*  '*  > 
that  ever  b«mesily  faced  any  diffieult  proMem.        'e*  * 
oft  rose"  in  the  -.t'li^t;!!'  L.i^  f.Til.  i|  to  gair^  jt  Iajj  j^r- 
hard-won  victory  ^    I  he  rapture  of  balUMi.  «ika&  trnm  <  > 
of  Darien  he  firM  gased  on  the  Padficv  is  r««fli  lev  i «. . 
than  thnr  niKtrrp  j-.y,  of  conte  i  plafion  dcsiin«-.i   t..  ti. 
by  iiieadia'it  and  painful  efforts  long  Kctuingly  vntrmmi^-  . 
wrested  frcini  nature  sooe  hhbCTio  angaetiwl  sevT*r.  «v* 
which  illumines  and  brings  int.i  cl'>»cr  uninr:  •.;'^-r  ii 
as  yet  unconnected  as|>ccts  of  lino«  ledge.     \\  brtk.  a;  i-  «t« 
doubtful  poring,  the  light  fladied  uj^rm  Ne«t<«a  w^rtf 
ever  lo  make  clear  to  man  the  ilynamit--  of  th-  ht:^»--  ,  '. 
showing  how  the  same  law  sways  every  leaf  thar    ;'.  ..r, 
^alc  and  the  remotest  ^tar  clu»icr*.  we  can  wel"  ^ 
the  ec<it«cy  of  wonder  and  delight  wa-  •  dMiirb^^  ^ 
overjiowcred  him.  and  made  bin  request  a  friend 
cnicul.iiion  he  had  I  <  -m,.     And  every  K«3>crati.-.a.  e-^r-rr 
.ilmojit  every  year,  opens  new  vuias  ibroogb  «hicn  -Jv  r  " 
eye,  armed  with  weapons  inherited  fr»»  earlaer  e«>e«7»^- 
liKik  fons.u  '  1  riL;ht  in  the  hope  of  ad  bti^  v..roctfmi; 
store  uf  iicc<;mplished  go^Mi  lo  maokind  ;  for  lo  ttp-wU^g  * 
nature,  nothing  is  uafnitfiil.    .Sod)  hope  cbeool  sa*  « 
many  darmg  pioneers  of  ^  itn  <  ,  i»ht»e  veneratc-.l  n.xz>-  i 
become  household  wortls.  .uc  aiikol  togctiier  £a«  e«Tt  »- 
history  of  human  progrC'S  knni«n  and  hoiMMIiv»1  t^Ttac^ok 
whole  civilised  world.    \c\  who  in  the  age  -if  U  i  -,  - 
the  boldest  niglit.s  of  pi<«.^iiij;  imat;inat>on.  c  -Id  ha»7  s 
such  wondrous  conquests  over  «pace  and  lime  a*  *hc  «f«c> 
scope,  the  elcctrk  telegraph,  and  the  tdcph-rsc  :  4.  — ... 
Bttt  I  forbear  from  dwelling  longer  on  the  incwju^t*  ex*'^ 
held  out  (  '  .ul  )>y  ihe  numerous  |)hy>ical  ^ataos%.  mkmdk  ta« 
many  gifted  cxpooentft.  before  mhoia  it  beconva  a 
)«  father  «  Ustener  than  a  speaker.    May  all  h(«»  v  a»d 
be  theirs  in  sounding  the  my-terious  dej«ths  of  nature, 
into  li},<ht  the  eueniial  order  whtdi  nndcrbes  her  «rcsa 
plexitie^,  raliog  them  with  the  oeeewity  of  mtelliKtlife 
Many  and  various  .-vrc  the  marvels  wuh  which  "  :h-  » 
eye  an<i  ear  "  surrjunds  us.  inviting  adveotiUTKi* ' 
far  recesses  ;   but  as  human  iHot^ht  advaw 

wKicr  triamphft  in  solvfa^  riddle  after  riddles,  •»«  ool  rl 
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icstion  force  iKi^lf  upon  u^,  What  of  thi'.  (nnver  which  read^ 
id  interprets  nature?  Beside  and  beyond  the  outward  and 
tiMe,  linked  I0  it  \if  mysterious  connectioa.  is  the  sphere  of 
■  of  iiiinrl.  the  home  and  dweltinf^-plnce  of  thought, 

hat  is  this  iKing  of  ours  which  thinks,  plans,  and  wilU?  Wliat 
ems  b?  Whither  tends  it?  Hiis,  the  question  of  questions, 
irn  f.ir  distant  periods,  soul»  possessed  with  profound  genius 
,vi-  (l  ucd  !■)  ask  and  yearned  for  a  reply.  When  no  complete 
]<1y  u  gained,  they  ret  toiled  on,  findJng  in  the  search  food 
r  deeper  and  more  reverent  wonder  than  even  in  the  splendid 
cture  which  outward  nature  display*.  They  held  fiM  the 
Mftteoos  end  hopeful  faith  that  fur  man  who  '  names  the 
line  Stemity.'  'there  roost  be  enswer/  here  or  elsewhere 
>  h»  trembling  doubt,  to  his  'obslimte  qoestlomngs.'  Stidi 
archer,  were  the  c.irly  Greek  I'hilosnphers,  who  Vindled  a 
wk  amid  surrounding  darkness,  destined  not  to  die  out,  but 
tidoalljr  to  1n%hten  by  euefid  tendenee,  tad  grew  into  %  light 
itt  wrill  shine  to  all  coming  tiroes,  .ns  sttccessive  geoenrtions  of 
quiring  spirits  look  up  to  the  great  names  of  Plato  and 
ristotle  w  loftiest  e»ong  their  guides  wA  ferennmers.  In  the 
i<;.irp!i«wj  lucidity  of  <liction  pxhityitcd  hy  thc«e  two  masters, 
c  are  led  into  the  very  foundry  of  ideas,  and  can  follow  the 
htle  process  of  new-tmrn  lhou(;ht  growing  dearer  to  itadl«  end 
lapiag  leaguage  into  its  dose>fittiQg  ootwaid  vesture." 

Thf.  Hnc.-n  h:i>  intimate!  throut;h  Sir  Henry  Ponson by  that 
le  will  contribute  50/.  to  the  guarantee  fund  in  conncc 
an  with  the  epproadnng  visit  of  the  British  Assoeietioo  to 

l>erdeen.  The  fund  is  now  almost  completed.  Wc  learn 
JU  the  nomination  as  I'rcsidcnt  of  die  Btitish  A'isociation  at 
IC  Bimiinghnm  meeting  in  1886  has  been  offered  to  Sir  William 
■awsr^n,  r.\r.r.  .  M.  11.,  F.R.i=;  ,  princii  al  o(  McGill College, 
'untrcal,  and  that  he  has  telegraphed  his  intention  of  accepting 

le  honour. 

An  important  meeting  was  held  on  Monday  at  Marlboroogb 
<)vi>«e,  undtr  the  presidency  of  the  Prince  of  Wales,  in  connec- 
r>n  with  llic  Colonial  and  Indian  Kxhibition  of  1886.  The 
l  incc  of  Wales,  in  an  address  of  sow  length,  stated  the  objects 
the  Exhibition,  which  is  Ukdy  to  form  one  of  the  most 
trnctivc  and  instructive  of  any  recently  held  at  South  Kensing 
m.  tlu-  l  i  iiK  c  stated,  the  ohjccti  for  which  her  Majesty 

as  been  pleased  to  appoint  this  Commission  are,  briefly,  to 
r^nnise  and  carry  oat  an  etthibitton  by  which  the  reprodaetiTe 
■■sources  of  our  colonics  and  «if  'l.t-  Indian  F.inpiie  m^y  be 
rought  before  the  people  of  Great  Britain,  and  by  which  als> 
le  distant  portions  of  her  Majesty's  dommiont  may  be  enabled 
1  compare  the  advances  made  by  each  t.ther  iti  trnik-,  imnii- 
icture»,  and  general  material  progress.  Xo  such  opportunity 
r  becoming  piactieally  acqoaintcd  with  the  cooQomc  condition 
r.>  ir  rnlonies  and  the  Indian  Empire  h.is  ever  been  atTorded  in 
lis  country.  A  guarantee  fund  of  128,000/.  has  already  been 
scared,  though  it  is  not  likely  that  any  of  this  will  he  reqaired. 

The  following  are  the  Royal  Institation  lecture  amugenicntf 

r  .  r  r..i^l>-r  :— Prof.  Gamgcr-,  ei<,'ht  t-etures  on  digestion  and 
ulrition,  on  Tuesdays,  April  14  to  June  2  ;  Prof.  Tynd.ill,  tivc 
•ctorcs  on  aataral  foreea  mid  eaeigies,  00  Thnndays,  April  t6 
1  May  14  ;  Pmf  Mrvmott  Tidy,  three  Icctttrc^  on  ]X)isons  in 
Hatioa  to  their  chemical  constitution  ami  lu  vital  function*,  on 
liundays.  May  a».  a8,  June  4  ;  Mr.  W,  Camithers,  four  lec- 
ires  on  fir  tre^-^  and  their  allies  in  the  present  and  in  the  past, 
n  Saturd-iys.  April  iS  to  May  9  ;  Prof.  Odiing.  two  lectures  On 
i^anic  scptics  and  antiseptio,  on  Satunlays,  May  16,  23  :  and 
tev.  C.  Taylor,  two  lectures  00  •  latdy  discovered  docnmenl, 
mwbly  of  the  first  century,  entitled  "The  Teaching  of  the 
Vclve  Apostles,"  with  illustrations  from  the  Talmud.  The 
riday  CTcniag  lBeetii«s  will  be  resumed  on  April  17.  when 


Prof.  S.  P.  Langley,  of  the  Ath-ghany  Observatory,  Pennsyl- 
vania, will  give  a  discour'-e  on  sunlight  and  the  earth's 
aimo^hefe. 

On  Maidi  3$  the  Sunday  Sodety  held  a  National  CaafeieBce 

at  St.  J.iines's  Hall  with  the  authorities  and  officers  of  museums, 
art  galleries,  and  libraries  which  have  been  open  in  the  United 
Kingdom  on  Soadayi.    There  was  a  good  attendance,  those 
present  for  thr  most  i^art  V<ejnj;  representative  men  ;  a  large 
number  of  ladies  were  present     rrol.  Corfield,  the  Chairman 
of  the  Committee,  presided.     The  dtairman  having  briefly 
opened  the  proceedings,  ofBciat  statement* leqiecting  the  Sunday 
opening  of  the  followii^  institutions,  wbidi  are  supported  by 
pablienMOey,  were  submitted  by  different  speakers  :— National 
Museum  and  Exhibition  of  Fictarc*  at  Kew  ;  National  Picture 
Galleries  at  Hampton  Coart  PaUee ;  National  IHctare  C^leiy 
at  Greenwich  Hu-pital  ,  National  I'.allerj-,  I>ublin  ;  National 
.Museum  of  Science  and  Art,  Dublin  ;  Birmingham  Art  Gallery 
and  Library ;  Mandiestei^-iix  VVee  PnWic  Libraries  ;  Middles- 
borough   Free  PubHc  Library;    Newcastle  upon  Tyne  Free 
Public  Library ;  Stockport  Museum  ;  Stoke  upon-  I  rent  Free 
Library  and  Mvsenn ;  Wigu  Free  Public  LitMraiy.  Each 
of  these  oflScial  statements   spoke   of  satisfactory  results 
as   the  outcome  of   Sunday   opening,  the    statemenU  by 
Mr.  Valentine  Ball,  F.R.S.,  Director  of  the  Dublin  Science 
and   .^rt   Museum;    Mr.   Caddie,  Piindpal  Librarian  and 
Curator  of  the  Lil>rary  and  Museum  in  Stoke-opon-Trent,  and 
by  Major  Turner,  Chairman  of  the  Stockjwn  I.ihiary  an-i 
Museum,  being  specially  exhaustive  and  interesting.    The  Rev. 
.Septimus  Hansard,  M.A.,  rector  of  Bethnal  Green,  proposed 
the  following  resolution  :  —  "  That  the  facts  suhmittefl  to  this 
Conference  respecting  those  public  museums  art  galleries, 
and  libraries  whidi  have  been  opened  on  Sundays  in  the  United 
Kingdc  u)  ait  most  s.itisfactory,  and  it  is  hereby  rc-^olved  thai 
they  be  embodied  in  pstitioas  to  be  presented  to  the  Ixirds  of 
the  Tieasory  and  the  Hoaae  of  Commons,  praying  that  the 
tru'^ti  f=;  of  the  Pritish  Museum  and  the  National  Gallery  may 
be  provided  with  the  money  required  to  enable  them  to  open 
these  institutions  on  Sunday  afternoons."   This  was  seconded  by 
Mr.  John  Wesilake,  Q.C.,  LL.D.,  and  supported  by  a  great 
many  speakers,  including  Mr.  Wyles,  of  Coventry  %  Mr.  Freak, 
of  the  National  Boot  and  Shoe  Riveters'  Society  ;  Mr  Steele, 
J.  P. ,  of  Rochester ;  Mr.  Faulkner,  M.  A-,  of  Oxford ;  Mr.  R.  M. 
Morrcll,  Mr.  11.  Kulherford,  and  Mr.  Mark  H.  Judge.  The 
resolution  was  carried  nvaninMMsly. 

Mr.  Thomas  FletcHMI,  of  Warrington,  gave  a  useful  iLcmre 
on  "Smokeless  Houses  and  Manufactories"  at  the  Parkes 
Museum  on  March  26.  In  concluding  his  lecture,  Mr.Pleldier 
I  said  : — *'The  ground  has  been  cleared  by  independent  experi- 
menters, and  1  think  it  may  fairiy  be  said  that  both  bouses  and 
all  manufiietnring  indnstriet  can  be  profitably  carried  on  abso* 
Intely  without  -moke,  and  it  is  shnply  a  (juestion  of  time  .t;  te. 
when  this  stale  of  things  becomes  general  througliaut  tht  \*urld. 
Some  people  are  afrdd  that  when  after  a  short  time  the  coal 
'~  supply  of  England  is  cxh.in^lcd,  the  predicted  New  Zealandcr, 
I  when  he  siu  on  the  ruins  of  Weitmin^tcr  .Vbbey,  will  be  able 
to  live  on  the  rabbits  caught  amongst  the  rains;  but  if  gaseous 
fuel  i-  adopted  in  our  housci  and  flameless  regenerative  fumaoes 
are  used  in  our  manufactories  it  is  probable  that  the  cominj;  New 
Zealander  wiH  have  to  defer  his  visit  for  a  length  of  tim<  which 
the  present  generation  need  not  consider}  in  fact,  we  shall  be 
able  to  import  our  fuel  from  unexhaosted  countifes,  and  hold  our 
own  against  them  after  our  coal  is  all  gone.  The  future  of 
ga.seous  fuel  is  settled  beyond  all  question  on  the  best  of  all 
possible  gronnds.  that  it  is  proataUe  to  vaet  and  men  of  aolid 
fuel  will  soon  di  continue  their  present  tyitem  when  they  learn 
their  position  in  the  matter." 
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From  a  letter  addnaea  bjr  the  Rev.  Edward  Reynolds,  of 
K  -wliii  J,  Limestone  County,  Alabama,  United  States,  dated 
iieptcnibcr  23,  1884,  to  the  Krakatoa  Committee  of  the  Roy.-il 
Sodetjr,  w«  take  the  folio winj?  extnwt  t—**  Soon  after  becoming 
ncquainrc!  with  the  zodi.inl  lij^hl.  I  ]>ti^.mto  notice  red  sunset*. 
After  a  tew  years  I  noticed  that  they  ioTamUy  followed  the 
conmencement  of  tlie  aodlacil  end  contimed  about  the 
same  length  of  time— th.it  is,  about  two  or  thi  .L-  mn„\h<.  I 
seldom  failed  to  call  the  aUcation  of  my  ixieads  aad  neighbour* 
to  these  phenomena.  UntU  this  last  display  of  the  lodiacal 
light,  and  its  invariable  attend.mts,  the  red.sunrise^  nml  Minv-N. 
I  haw  always  accounted  for  the  reduce  by  supposing  it  to  be 
caused  by  the  oblique  passage  of  the  sun's  rays  thiOUgh  Us 
nebular  tmin.  But  this  scaMo  1  have  been  obli-c  !  to  cjive  up 
that  theory,  beeause  the  tednen  has  continued  liui  ilic  .lu- 
apiKar.uue  of  tl.c  /.o.li.ical  Hght.  It  is  now  more  than  ten 
months  smce  their  coauncncemeot,  about  Nomnber  13.  They 
still  continue  to  show  no  afgns  of  abatement,  but  rather  increase 
in  vividness.  Hence,  I  infer  that  tl,c  iiiunediate  cause  of  the 
rediicj>^  13  within  the  atmosphere,  rather  than  in  the  and 
invisible  ncbuknu  ti«iaor  the  son.  We  have  not  this  aeasoa 
had  a  single  day  nor  hour  nf  dear,  blue  sky,  such  as  is  common 
in  aidinary  years.  We  have  had  plenty  of  iloidiai  days,  but 
none  of  the  pure  blue.  There  is  a  yeUowish,  creamy  whiteness. 
csfMcially  iar  and  wide  about  the  sun,  even  at  midday.  In 
looldRK  across  a  forty-acn-  i  .;  there  b,  at  all  times  of  the  day,  a 
pecuH  u  J,IlK■Ilei^  ,:,  the  atmosphare,  whilst  at  night  not  more 
than  a  third  or  half  of  the  stars  can  be  seen.  The  freer  from 
clouds  the  bearens  are,  the  more  distinctly  do  the  re<l  sunrisei 
and  sunsets  appear;  and  so  of  the  other  appearances  of  the 
atmosphere  I  lian:  mentiooed.  t>urii^  the  ercniji-N  fullowinB 
November  (3  last  I  was  aUe  to  see  the  zoditcal  lishi  bt«t  a  few 
times,  and  t!u  n  v^ry  indistinctly.  I  watched  long  for  an 
opportunity  to  show  it  to  my  friends  and  nciglibours,  but  faile»I 
lo  Aridao  evening  when  it  could  be  seen  ly  unpractised  e)e>. 
It  lia*  nev.  r  he-.n  so  before,  since  my  attention  was  called 
to  lliii.  subject  torty-fuur  year»  ago." 

The  ibtrowing  accotint,  we  Itarn  from  Si  unfc,  of  unusual 
phenomena  w  is  receive-!,  March  to,  at  the  Hyilroijr.ii.hic  Ofru\-. 
Washington,  from  the  branch  oflTice  in  S.in  I  rAinisLu.  1 
herque  /nmtnuicfi,  Capt.  Waters,  h.xs  ju^t  airivci  at  Victori.-i 
from  Yokoh.iin.i.  At  midnight  of  Fcbruar)-  34,  in  latifj.l  •  37 
north,  longitude  170'  15'  east,  the  captain  w.as  nrr-»u>,c(l  by  tlic 
male,  and  went  on  deck  to  find  the  sky  ch-ini^inr;  to  a  Cu-ry  n-  l. 
All  at  once  a  Large  mas-,  of  fire  appeared  over  ihc  vessel,  com 
pletely  blimling  the  spectators  ;  and,  as  it  fell  into  the  sea  some 
lifty  yards  to  Jeewaid,  it  caused  a  hissing  sound,  which  was 
heard  above  the  hList,  and  made  the  vcs»el  quiver  from  stt-m  lo 
stem.  H.irdly  had  this  disapjicarcd,  when  a  lowering  mas»  of 
wUte  foani  was  seen  rapidly  approaching  the  vesseL  The  noise 
from  the  advancing  volume  of  water  is  dcss.Tibed  as  deafening. 
The  barque  was  struck  flat  aback  ;  but,  hefurc  there  was  time 
to  touch  a  brace,  the  sails  had  filled  again,  .nnil  the  roaring  white 
sea  had  parsed  ahead.  To  increase  the  honor  of  the  situation, 
another  *•  vast  sheet  orfIame"r«n  down  the  mi/en  mast,  and 
"poured  in  myri.iiU  of  sparks"  from  the  rigging.  The  %irangc 
redncis  of  the  sky  remained  for  twenty  minutes.  The  master, 
an  old  aad  experienced  mariner,  declares  (hat  the  awfulness  of 
the  sight  was  l>i;yond  description,  and  considers  that  the  ship 
had  a  narrow  escape  from  destruction. 

TnL  United  r.Statcs  Bureau  of  Educ  u  ju  iwx.  jniotoi  and 
di<itTibiitcdM  address,  hy  the  Hev.  A.  !J.  Mayo,  on  the  subject 
of  education  in  the  South,  which,  ballc  :    1  ■  1  :  im 

heasy  hearts  hy  its  very  intialKm  !    He  "  i^t^  '.i.'-  :  ll)  i^iiu^ 
>  '.jbe  ignorant  mass  tA  cither  laoe  the  rnponsibiUty  of  edU' 
and  lie  tries  to  rouse  enthtt-        Ii!;r  his  own  among 
who  are  educated  ;  urging  nv  tuiit  ..d!  upon  local 


taxes  to  vrhich  education  is  entitled  ;  the  »ni<,in;  /  -r 
effoit  which  may  be  made  by  ;both  male*  xnl  r. 
apprecinie  his  views  and  will  qnalify  them*eN««  la 
and  the  small  importanee  of  IwUdings.  b^.  iv  l 
whefe  a  school  has  been  eomrneoccd  frgm  the  '  " 
gocwl  teacher. 

It  is  unqucsti  luMe  now  thit  the  n- »  '.rigon  ai^'-ii  - 
which  h.\s  been  made  m  the  Netherlands  icf|MKu:i}  <i  j,  . 
Mr.  .Stamkart)  for  the  European  <>Tamfttifln  lim  At. .  * 
sufficient  for  the  purpose  for  which  it  wis  uittrnitet,  -1  - 
!.ecood  chamber  of  the  '•  Statcn  Gencraal    has  saidf  -x 
money  required  for  doing  the  work  over  agim.    .SCll^r*  _ 
it  was  the  Minister  himself  who  objected  io">:h»  t;c^  .  , 
that  as  long  as  Mr.  Stamkart  lived,  his  cotl^j^  ^ 
Dutch  d'-].uties  to  the  European  CommisMoo.  Ul  u  ■ 
objection  to  his  work,  and  cottseqncaUy  he  kared  « 
later  U  might  be  add  that  the  survey  sow  pra^  . 
have  to  be  done  over  again.    Though  it  is  to  be  nj-  .s, 
such  is  the  case,  we  cannot  wonder  at  the  Osidl  \„Mm . 
objeeatig  to  ft^  an  eapcnac,  nfter^its  «ipsiMtt     .  - 
Nctherlaii<b  and  in  the  Dutch  East  tintt^ 

Theri.  K  a  curiod?  analogy  in  China  to  the  Ltj-I-: 
of  bur)'iiig  smcidc-,  3X  cross-roads,  w  ith  a  suke  tkr^s  ' ' 
body.    The  bo  ly  of  the  /<V<>  dt  it  who  is  so  imn.m  • 
commit  self  destruciion  within  the  precinc:*  uf  -.hj: 
Peking  in  which  the  Imperial  Court  u^siiuaud,  k  - 
ijrought  to  some  public  place,  sueb  as*  a  lri%b  »  ' 

flogljfd. 

'I  HK.  itiavgural  address  of  the  President  tkL#' 

)  ilcr.iry  and  Philosophical  Society  on^the  jubilee 
which  lus  been  ])ubl!>iicd  ve[>araiely  U.ei«;c-:i-r    •  i<<' . 
ll.td^  on)  is  characterised  by  a  ciniumMance  whi.'i  :*  -  . 
unprecedented  ut  the  history  of  societies.  Thelrr:-i  • 
)ear  is  Dr.  Gs-ofgc  Shaw,  who  was  the  iNoi'r:-   l-  • 
ilciivered  the  first  addrcs*  to  the  Siocicty  nc* 
same  rresiik-iu  of  a  society  at  its  formatidO  and  V  1 
.mnivcrs-iry  i,  .1  <  1 1; 1-nec  of  |>cculiar  intere-:.    I-  '  * 
natuially   teirospctluc,  for  he  des<;ii>)oi  the  Ir;'-^-. 
foudders.  and  the  prog^e^s  which  In*  been  wad*  « 
Cemuiy.    The  Imle  pimjihle!  should  U-  of  u«--        .— ^ 
in  steering  yuunj;  sodctjcs  thr  >tigh  the  rock*  ^ni  »1ulI."  • 
l>c^et  all  enterprise^  in  the  earlier  stages  of  ihcir  e«  teC 
t!»c  case  of  the  Leicester  Society  the  stages  weic :  il  "  - 
were  tnn  dry  snd  abstruse,  and  rw  t/n<  atteBd^*t— fcsrt  v  * 
suli.itiniii^;  (he  infant;   \2)  they  h.s..irTjc  i.  |-«iar,  > 
sopbical,  and  more  Uierary.  to  the  dethinent  of  sevcnr 
the  infant's  coostitutiott  was  being  destroyed  by  •*•>■ 
|>opular  publi:  to.  liir  rs  '  •  ;,in  t.^  l«c  employed  la  li  r^" 
r.itsu,  and  their  presence  was  indicatiTc  trf  s  »■ 
amongst  its  membeia.   After  Im'bio^raphr  ef  the 
.Shaw  discai.sc< 'l.c  -;  -titof  the  prccni  age.  anrf  thr  e-*  " 
of  the  Ixicc^cr  rtidoMiphical  and  literary  aooM} 
congratulated  if  their  piendcDtial  addrets  fifty  jtv^K  ** 
anyttittig  like  so  vi^^orms^  cnenara^Of,  and  abrosi^ 

th.it  on  their  jubilee. 

Mk.  a  i-.wi  i,-k  b;vs  jrj  prepiraiiop  4  iw*  b** ''^ 

1 1  :.  lot  "  Ihe  hicmcnis  of  Ammil  bioli;^,"  wJik***^* 
to  ifT'  ''*Mb^ioo  to  The  study  of 
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f  the  nomenclature,  and  a  {lopnlar  history  and  description  of 
\\  tlic  known  s|>ccics,  brou)jht  down  to  the  latest  date.  It  will 
c  publi&heil  in  parts,  eadi  containing  not  less  than  ten  coloured 
lates.    The  sixe  will  be  large  quarto. 

Messrs.  Ashk.r  and  Cu.  announce  as  just  ready  "The 
hittogong  Hill  Tribes,"  results  of  a  journey  made  in  the  year 
i82  l.y  IV.  Emil  kiebeck,  Ph.D.,  F.R.G.S.,  translated  by 
rof.  A.  H.  Keane. 

The  Oyster  Fishery  in  the  United  'States  employs  53,805 
rrsons,  and  yields  22,195,370  bushels  of  oysters,  worth 
5.438,852  dollars.  In  France  32,431  persons  are 'engaged  in 
ic  in<lustr)',  which  pro<luccs  43,307/.,  and  in  Great  Britain 
ooo.coo/.  The  oyster  industry*  is  rapidly  passing  from  the 
inds  of  the  fishermen  info  those  of  oyster  cuhurists,  and  in  the 
nitcci  States  is  carried  on  in  so  reckless  a  manner  that  the 
uvemment  are  being  urged  to  interfere  in  the  matter. 

VVe  have  receiyetl  a  copy  of  "  Ellis's  Irish  Education  Direc- 
■ry."  The  part  of  the  hook  relating  to  "  National  Edu- 
ition "  has  bet- n  remodelled  so  as  to  make  it  a  complete 
ride  to  the  National  System.  The  "  Irish  Educational  Guide 
ul   Scholastic  l>ircctory"  has  now  been  incor|>oratcd  with 

Ellis's  Irish  Education  Directory," 

At  the  hist  meeting  of  the  Seismological  Society  of  Japan  (as 
■ported  in  the  yapan  Wttkly  Mail)  I'rof.  Koto  read  a  paper  on 
le  "  Movement  of  the  Earth's  Cnist,"  as  these  have  been 
>scrved  in  Japan.  It  appears  that  the  south  and  cast  coasts 
c  gradually  rising,  while  the  north  and  west  coasts  arc  suhsid- 
g.  This  phenomenon  is  directly  connected  with  the  intensity 
seismic  activity  along  (he  eastern  seaboard,  almost  every 
irtbquake  felt  in  the  capital  cooming  from  a  region  extending 
om  north-east  to  south-east  or  neariy  south,  while  hardly  any 
iginate  in  the  we>t.  Mr.  Sekiya  dcscribc<l  in  detail  the  great 
irthqnake  of  Octolwr  15  last  year.  It  was  attended  by  unusual 
iromotric  variations.  The  thermometer,  which  averagt-d  16' 
.  during  the  month,  rose  to  27''  immediately  before  the  shock, 
hilc  the  wind  blew  with  a  force  of  43  kilometres  per  hour, 
he  shock  occurred  at  4'  21  "'54  after  midnight,  and  lasted  for 

20",  during  which  time  no  less  than  200  complete  vibrations 
ere  rccorde<l.  During  the  first  n-cond  the  motion  of  the  earth 
leasurcd  only  2'5  mm.,  but  rose  to  13  mm.  in  the  third,  and 
•ache<l  its  maximum  intensity  of  fully  42  mm.  in  the  fourth 
•cond.  The  shock  w.xs  then  travelling  with  a  velocity  of 
XJ-  2S0  mm.  in  the  second.  Over  a  hundred  rc|Hjr(s  were 
h;civcd  by  the  MetcoroK>giciil  Bureau  from  various  parts  of  the 
>untry,  from  which  it  .i(ipeared  that  the  a^ea  aflcctctl  by  the 
lock  was  24,728  square  miles.  Eighty-six  per  cent,  of  the 
cndulum  clocks  in  Tokio  were  slopped,  ami  much  damage  of 
le  kind  usual  in  these  shocks  w.is  done.  .Mr.  Sekiya  states 
lai  this  earthquake  was  the  severest  since  February  22,  t88o, 
}  which  it  was  remarkably  similar  in  many  ways.  Both 
ri^inaled  somewhere  on  the  cast  side  of  the  Bay  of  Yedo,  and 
oth  afTccte«l  the  same  area.  In  Iwth  instances  the  origin  of  the 
flock  was  in  all  probaI>ility  due  to  the  formation  of  a  subter- 
uiean  A-surc. 

TliK  additions  to  the  Zoological  Society's  Gardens  during  the 
•41  week  include  «  Macaque  Monkey  (Afmcuus  tynomolgui) 
"Om  IndiH,  prcsentctl  by  Miss  I'yne  Hamilton  ;   a  Blaubok 
CfpMtthphui  fygmaut)  from  South  Africa,  presented  by  Mr.  A. 
!       s  Weaver-bird  (QiuUa  runi)  from  West  Africa, 
.Mr.  J.  Al>rah.ims;  a  Long- eared  0'*i\  {Asia  0tu3), 
. -n   Bit-'iar^i   t/'iifn*  m^arij),   a  Common  Kestrel 
ipeao,  presented  by  Mr.  Scott 

ri"     I  ;wi  forax),  Itritish,  presented 

blr,  J.  r  im.,  and  Mr.  <icr.\rtl  Slopcr;  a 

^VLrur/ti  tutitptira),  Briliah,  presented  by  Mr. 


Stanley  S.  Flower  ;  a  Wattled  Starling  {DiUphtn  (aruiiciilatus) 
from  South  Africa,  purchascti ;  a  Common  Otter  [Lulra  vul- 
garis), British,  received  on  approval. 

OUR  ASTRONOMICAL  COLUMN 

\  Star  with  Large  Proi-kr  Motion.— Dr.  Gould  notifies 
the  probable  existence  of  very  large  proper  motion  in  a  star  of 
a  little  below  the  eighth  magnitude,  which  is  No.  1^84  ol 
Hour  xxiii.  in  the  Cordoba  Zone  Catalogue  ;  the  position  for 
1875-0  is  in  R.A.  23h.  58m.  fSSs.,  Decl.  -37' 58'  iS  S'.  con- 
sequently in  the  constellation  Sculptor.  From  olyservations 
between  1872  and  1884  Dr.  Gould  infers  an  annual  proper 
motion  of  -(- 0*48235.  in  right  ascension,  and  -  2*4479 "  in  declin- 
ation, or  6'2057"  in  arc  of  a  great  circle  in  the  direction  66"  46' 
east  of  south.  This  direction,  he  remarks,  ditTcrs  from  that  of 
Lacaillc  935a  (which  is  15°  distsint)  by  34°.  The  lai^;c  proper 
motion  of  Lacaille's  star,  one  of  7"5m.,  was  also  delected  by 
Dr.  Gould  ;  it  amounts  to  6"9565" ;  so  that  it  had  moved  over 
14J  minutes  of  arc  Ijclwccn  the  year  1752  and  the  time  of  the 
Cordol>a  obscr>ations  aUjut  the  end  of  1876. 

The  annual  proper  motion  of  the  star,  Groombridge  1830,  the 
largest  yet  remarked  in  a  star  north  of  the  equator,  is  6'976",  as 
determined  by  .Vrgclander  in  1843. 

Wolf's  C0.ME  I". — This  ctmiet  was  observed  for  position  with 
the  8-inch  refractor  at  the  Observatory  of  Kiel,  on  March  12, 
when  its  distance  from  the  earth  was  2'24,  and  that  from  the 
sun  I '94,  so  that  the  theoretical  intensity  of  light  was  just  one- 
tenth  of  the  amount  on  the  night  of  discovery,  September  17. 
As  there  is  a  possibility  that  the  comet  may  yet  be  observable 
with  larger  insinimcnts  during  the  next  period  of  absence  of 
moonlight.  Dr.  l^imp  has  continued  his  ephemeris  from  Prof. 
Kriiger's  second  elements,  and  a  few  places  are  subjoined — 

.  //  li^lin  AfiJnigkt. 
K..'V.  DacJ.   '  Ijoi-  Ditunce  Iroin 

h.  ui.    ».  ,      ,  Earth.  Siin. 

April  3  ..  4  19  44  ...  7  3  ...   0-4030  ...  0-3144 

5    •  24   6  ..  3  "6-9 

7  ...  28  28  ...  3  26-1  ...   0-4118  ...  0  3193 

9  ...  32  49  ...  3  35-0 

II..,  37   9  ...  343-5  ...   04204  ...  0-3242 

13    •  4'  28  3  S'  S 

15  ...  4  45  47  ...  -h3  59-2  ...   0-4288  ...  0  3290 

The  .Xprii.  Meteors. — The  earth  will  arrive  at  the  descend- 
ing node  of  the  first  comet  of  1861,  with  which  the  Lyra-mctcor- 
of  Ajiril  have  Ixccn  supposed  to  be  connected,  on  the  morning  of 
the  2oth  inst.  In  1861  the  comet  at  this  no<le  passc<l  only 
214,000  miles  wiihin  the  orbit  of  the  earth,  and  the  elements 
a-ssign  for  the  radiant  R.A.  270  7°,  Decl.  -f33-5'.  If  the 
present  form  of  the  comet's  orbit  is  due  to  planciary  action  at 
some  distant  epoch,  it  is  quite  as  likely  that  the  {ilanct  Saturn 
was  the  disturbing  body,  as  that  it  should  have  l>ccn  the  earth. 
With  the  elements  of  1861  we  find  that  ar  a  true  anomaly  of 
144'  43'.  the  comet's  distance  from  the  orbit  of  Saturn  is  only 
01 1,  and  this  point  would  be  reachetl  2  48  years  after  perihelion 
)>as.sagc.  The  [Jcriod  of  revolution,  acconlmg  to  the  definitive 
investigation  of  Prof.  Oppolxer,  is  415  years. 


ASTRONOMICAL  PHENOMENA  FOR  THE 
WEEK,  1885,  APRIL  s-u 

(For  the  reckoning  of  time  the  civil  day,  commencing  at 
Greenwich  mean  midniglil,  counting  the  hours  on  to  24,  is  here 
employed. ) 

At  Gretnvoich  oti  April  5 
Sunrises,  5h.  28m.  ;  souths,  I2h.  2m.  38-2S.  ;  sets,  i8h.  38m.  ; 
decl.  on  meridian,  6"  15'  N.  :  Sidereal  Time  at  Sunset, 
7h.  35'"- 

Moon  (at  I^st  (Quarter  on  April  7)  rises,  23h.  49ro.*  ;  souths, 
4h.  19m.  ;  sets,  8h.  48m.  ;  decl.  on  meridian.  17°  56'  S. 

Decl.  on  meridian 

..     15  22  N. 

..      I  58  N. 

I  2N. 

..  1356N. 
..    21  55  N. 

*  InJicaief  thai  the  rising  it  that  of  the  preceding  and  the  Mlting  that  of 
the  following  d>y. 


Planet 
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h.  m. 

h.  m. 

h.  ra. 
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On  April  9  at  jh.  4801.  ihcre  ii  a  near  approach  of  I4  Capri- 
coini  to  the  Moon  at  339°  from  the  vertex  to  right,  for  inverted 
image. 

Pktnomtna  of  Jupiter  i  Sattllita 


Aptil 

5 


h 

o  '3 
3 

23  52 
18  40 

21  55 

2  28 


I.  occ.  di^p. 
I.  eel.  reap. 
I.  tr.  ing. 
I.  tr.  egr. 
I.  ucc.  dL>ap. 
I.  eel.  reap. 
II.  tr.  ing. 


April 
7 


9 
10 
II 


h.  in. 

22  45  III.  occ  reap. 

23  13  III.  eel.  disap. 
2  40  III.  eel.  reap. 

21  34  II.  occ.  disap. 
2  29   II.  ed.  reap. 

22  13  IV.  eel.  disap. 
2  37  IV,  eel.  reap. 


19    7  III.  occ.  di!>ap. 
The  Pbeoomena  of  Jupitcr't  Saielliio  are  iMwrh  ai  »re  visible  at  Gncnwich. 

-Saturn,  April  5. — Outer  major  axis  of  outer  ring  -  yf  %  ; 
outer  minor  axi»  of  outrr  ring  =  i8"  i  :  southern  surface  visible. 

April  8,  2h.— Mercury  at  greatest  elongation  from  the  Sun, 
I9*>  East. 


GEOGRA  PHICA  L  AO  TES 

A  COMMITTEE  of  the  ( jeograjjhicil  Society  of  Vienna  has 
been  ap[>ointed  to  carrj-  out  the  liusincsi  arrangements  t>f  Prof. 
Lenz's  pr  }«j>ed  expedition  to  Central  .\frica.  It  is  reckoned 
that  25,OOOtl.  will  be  wanted  for  the  expedition.  At  first  it  wa* 
thought  that  Herr  Leni  might  go  out  as  the  represenianvc  of  the 
aniled  Geographical  .Societies  of  Vienna,  Berlin,  and  .Munich, 
but  the  .Society  of  Berlin  has  dcciilcd  lo  send  out  an  explorer  of 
its  own,  I>r.  Fischer,  who  will  start  next  month.  Dr.  Fischer 
will  go  for  the  s.ime  purpo^  as  Hcrr  Lcnz— that  i-,  to  explore 
the  water^h' d  of  the  L'pper  (,ongo,  and  lo  find  traces  of  the 
four  missing  Kuropeans.  Hut  instead  of  starting  from  the  west 
coast,  a-.  Dr.  I.tnz  prop  »es  to  do,  he  will  proceed  from  the  east 
coast,  going  from  Zanzibar  to  Uganda. 

The  fifth  German  Geographical  Congrc-.>  (Grf>graphmfa^)  wil' 
|je  held  in  Hanil»urvj  on  .April  9  to  12.  .\mfjng  the  points  which 
will  he  brou,'ht  before  the  Congress  arc  the  followinj; :  .Ant- 
arctic invcsti^jations  by  Drs.  Ncumayer  an  1  Katzcl ;  the  import- 
ance  of  the  I'anama  Canal  to  the  trade  of  the  w..rld.  and 
delil'CrJiion'.  on  a  new  edition  of  Dr.  Neumayer's  "Guide  to 
.Scientific  Ui>^-.'vations  on  TnveL"  1  he  afternoons  will,  as 
hitherto,  l>e  devoted  to  r|ue«tioiu  con'  cctcd  with  school  geo- 
graphy. Thr  exhibition  directol  by  I'rof.  F'.igenstecher  promises 
to  be  cspcc:;illy  interesting  and  exhaustive.  It  is  intcndtni  to 
exhibit  new  ma|M,  especially  in  the  domain  of  hydrography,  and 
all  the  maps  anil  docriptions  of  the  frev  town  of  Hamburg  and 
the  adjoiniii;;  >liitricis.  The  instruments  an  i  apjiaratus  uscil  by 
travellers  will  be  collected  in  a  single  group.  Rich  public  and 
phvate  Collections  of  .Xfrican  and  Central  American  ethno 
graphical  and  archa^logical  objects  Mdl  be  exhibited,  and  in 
part  explained  by  their  owners.  \n  exhibit  of  the  pro<lucts  and 
articles  of  tiade  of  the  *-arious  colonies  has  l>een  rendered  ix>>s- 
ible  by  the  co-o|>eration  of  lar);c  mercantile  tirai*  in  H.imburg  ; 
and  zoological,  botanical,  and  geological  collections  will  l>c  so 
group<.il  ih.it  the  character  of  single  countries  and  continents  will 
readily  strike  the  eye.  Souk-  c.vcur»i  lis  will  also  be  raa  le, 
cspccully  one  to  the  marshes  of  the  lower  Elbe. 

Wt  h.ive  received  a  reprint  ol  a  juper  revently  read  before  the 
Philosophical  S^Kiety  of  GLis^ow  by  thr  Kcv.  Alexander  Wil- 
liainM>n.  the  well-known  ti.iveller   in  North  Ctiina.    In  the 
compass  of  thirty  octavo  pajjo  ihc  <»ntcr  ilescnbes  t»;>i.lly  the 
extent,  physical  coniormation,   means  of  intercommunication 
(especially  the  rivers  the  enormous   tmpoitance  of  which  b 
pointed  oat  with  much  force*,  the  nature  of 
ducts,  meteorology,  textile  tabrics,  oil 
the  geology,  trade  routes,  the  race, 
cusses  the  future.     The  poi'.ion'^  of 
Williamson  devotes  es^iecial  jttcnlion 
are  wholly  pasted  over,  or  only  ha  til 
works  in  China.    The  section  •lealing  v 
gives  some  remarkable  results,  based 
Pumjwlly  and  Kicbthofen.    These  show 
the  eighteen  provinces  of  China,  each  of  w; 
as  Great  Bntain.  there  an  large  ilcjiosits 
provinces  it  urkierlies  the  whole  country  in 
bitominotts.   anthraate,  cannci,  and  hgoitec 
these  coal-measures  may  be  gathcre\l  fiom  the  fo! 
■KOt  : — Their  total  area  is  al>out  400,000  iggare  mil 
jjrojjcr.    Tb'S  coal-field   in   1"  " 


aggr<^ale   of  the   coal -fields  of  the  ^ivLjeg.  c«.  - 
countries  in  Europe  ;  the  Shansi  cra]-6dd 
times  larger  than  this  aggregate,  while  m  otkr  »n  .  • 
China  we  have  coal-fields  seven  umes  greater  ifce  « 
districu  in  Great  Britain.    And.  side  W  «*de  auk  tl  > 
fields  investigated,  Mr.  Pumpelly  foaad'trjo  ara  c 
of  all  descriptions.    .\s  regards  the  xm^mM.  geoc^-'* 
commercial  questions  involved  ta   trade-fmtcs  ■ 
Western  China,  Dr.  Williamsoo  is  in  (avoor  of  tk-  • 
Mouhuein  through  the  Shan  Sutes,  crood^tiKC:** 
into  Vunnan  at  Ssu-mao  (Esmok)  ;  bat  he  iics  »>  . 
the  road  by  the  Irrawa.My  to  Bahmo.  aod  «  bf  1 
Vang-tre,  more  especially  as  the  latter  wooid  amt  .  : 
ii  elf— viz.  that  with  Sse-chian.    Then  there  m 
between  Central  Asia  and  China,  which  (omcs 
Shensi,  and  Kansu,  the  souihcnt  branch  oi  ■h«A  . 
Varkand,  Kashgaz,  and  Khoten  to  to>lia  and  Poma  i.-  1 
j  was  used  by  caravazu  prior  to  the  Chnsiian  era.  rv,-  ■ 
1  branch  goes  in  a  north-westerly  direaiua  tj  Bv-Lz. 
I  and  thence  to  Russian  territory. 

Mr.  .StankoRU,  of  Charing  Cross,  has  {mbiisirS . 
of  Maps,  and  other  geographical  publtca'toos.  a  . 
of  great  ser^-ice  to  all  who  may  hare  oc.a*ioo  .•-  -  . 
such  things.    The  catalogue  coven  seveatt-tau  ,>^-. 
fully  classified,  beginning  with  maps  of  the  m.M  . «.  • 
of  each  map  U  an  accttunt  of  its  s(>ecial  featnrrv  . 
of  sheets,  scale  in  miles  to  an  inch.  aa>l  t««.t,  ^ 
method  of  doing  up.    The  Catal  >gue.  we  ou/  s»» 
ma|>s  of  all  the  lea<.ling  publisher,  in  Europe.  .\» 
is  now  sole  agent  for  the  Ordnance  Sairry  Ui?. 
section  of  the  Catalogue  is  devoted  lo  thb  it^ 
contains  a  s'ery  useful  index  map. 

Mlssks.  \V.  and  .\.  K.  joiiNsru.x  have  < 
of  their  new  catalogue  of  the  many  geograp-  icai  ii . 
publishrd  by  that  well  known  firm.    U"e  fut  i«  • 
same  firm  a  very  excellent  wall  map  of  Ej?;*.  r^  "*• 
country  down  to  the  s.mth  of  l,\ke  Vicio-ji 
brought  so  Well  up  to  date  as  to  contain  the  leila;  •- 
Masai  Land  discoverol    by    Mr.  Jovph 
ex^vcliiion.    .\cconi|>anying  the  map  is  a  atefti  Hk 
the  GeOjjraphy  of  E^ypt. 

The  .\rctic  ship  A.'rrt,  when  retorool  by  tkr  'r 
the  Cnited  .Stales  to  :he  .Admiralty  at  llaliiat.  • 
the  disposal  of  the  Canadian  (;i>veminetjt.  It  tx 
continuin*;  the  exploration  in  which  they  are  n<»«  t\ii 
Hudson  Bay  and  .Straits. 

.V  COMMirrtE,  consisting  of  mrmbers  of  »He  l'k-«  * 
and  ChambvT  of  Deputies  and  othrr  intloeoiial  petv»  •» 
foruieil  at  Turin  for  the  purp<>se  of  furouhio;; 
with  the  means  of  enabling  hiin  to  curr  j€I      "  * 
explore  the  country  l»ctween  th-;  .Abyssiutu  frtr.:ts 
.ind  the  Ijkes  of  Equatonal  Africa. 

The  most  important  paper  read  bef*re  tie  ft*  " 
Commercul  t Geography  at  its  meeting  oo  the  171* 
by  M.  Del  >ucll.  tbe  e\pl  ircr  of  the  oo»th«i         ^ ^ 
»'«n«H'«i|^Bii»ehbed  hit  duamfTof  » 

*e  dcflhaati 


1885] 


NA  TURE 


5»7 


nclhods  and  task  of  elhnol  .  l.y  "  .Xclu  !i. '  ;  .1  map  of 
ngo,  with  accompanying  descripiiofi,  liy  llctr  Kich.nrd 
;  and  a  note  on  the  additions  and  changes  made  in  the 
;  adminutrative  organisntion  of  the  Thietuluui  region. 
fkandlunrcn  (Hand  xii.  No.  3)  of  (he  fAiM  Society  COO- 
arittdsm  by  Herr  Erman,  who  h.-u>  for  some  years  had 
or  the  MMorical  and  geogn1phic.1l  departments  of  the 
.ihniry  nt  ftcrlin,  of  the  methods  in  Which  the  work  of 
)g  J  b.blioeraphy  of  the  gcogra[thica]  workt  Pelating  to 
y— a  "JliblioilieGa  geograpnica  Gennanitt"— is  beiqg 
.'III. 

lie  meeting  of  the  Geographical  .Society  of  Paris  tin 
10, « letter  «ns  read  from  the  French  Conaul  at  Asuncion 
•tM]r»  fivbg  details  of  the  expeditioa  lent  hj  the  Argcn- 
trament  to  «iq>lore  the  Pucomayo,  and  to  ascend  to 
vian  frontier  if  posiible.  It  has  been  Knuid  that,  owing 
•tsable  rapids,  the  river  cannot  be  utitued  as  a  ruuie 
Paraguay  and  Bolivia.  The  only  practicable  rowte  is 
-md,  the  possibility  (>f  NvhiLli  was  ■ -^^rr.-'  I  in  iSS}  \>\ 
lar's  expedition.  .M.  lii-  <  .ulldn  l  .lc-,).iiljv>l  Uit  rcHi.,uiuii: 
igii  in  the  l'\>imijv.ui  Lli.iiiiitl.  I  he  islands  have  excellent 
Is,  and  form  the  key  to  l-oniiosa.  M-  S^imonin  rc.id  a 
he  Indian  population  of  the  UihIl  1  --Mit^  ,  .ind  .M. 
iruier  described  his  project  of  aa  aerial  tailway  for 


('  ARRANGEMEAT  OF  THE  APl'ARA- 
OF   THE    ROTATING   AflRROR  FOR 
^  TURING  TliF  VELOCITY  OF  LIGHT^ 

Nc  now  i>cen  engage*!  for  a  number  of  years  in 
.^suring  the  velocity  of  Hj;hl  by  meam  of  the  rotating 
have  succeeded  in  rearranging  the  apparatus  in  such  a 
IS,  l>y  meanit  simply  of  two  mirror^.  ■  ne  fixed,  the 
vable,  placed  at  adiuanoe  of  a  fcwniL  tres  from  eadt 
obtaiD,  evea  with  a  very  ntoilerate  velocity  of  rotation, 
la  of  the  image  of  a  fixed  object  as  large  a>  may  i>c 
theory  and  limited  in  practice  only  !>y  ilie  intensity  of 
itid  the  perfection  of  the  optical  appnratus, 
rilxr  in  \  f :  v  words  ihe  pl.nn  of  L.  Foucault's  ccle- 
iieriineiit  :  —  1  he  rays  is.uing  frem  1  ■.m m  aperture 
listancc  uj  i  m.,  on  a  rot.-iiing  nnrrc!  14  mm.  in  dia- 
d,  on  being  reflected  there,  tr:i\cr>c  an  object-glass 
near  the  mirriir  as  p  i^sible.  t  his  ol.ject-gla^  throws 
of  the  aperture  on  :i  -phcrical  concave  mirr  .r  having  a 
4  m.  placed  at  a  di^tanec  of  4  m.  from  ilic  rotating 
.\  itecood  mirror,  in  all  respects  perfectly  correspond- 
be  lifst,  Koeives  the  reflected  pencil,  which  pradvee* 
lage  of  the  rotatii^^  minor,  and  tran>mits  a  movable 
the  aiwiuue  to  a  third  mirr<-r,  and  so  on.  Foucault's 
comprised  five  similar  mirrors,  i  he  last,  in  which  a 
!e  was  firmed,  reflected  on  the  fourth  the  wliuh 
s  |>rcvioU-s course  and  so  came  back  to  the  rotating  mirror, 
in  in  turn  transinitte  I  it  deviated  in  respect  of  its  rota- 
anglc  twice  as  large  as  thai  at  which  it  had  turned 
rorming  the  double  p.i  >agc  of  the  mirrors,  i.e.  twice 
le  velocity  of  rotation   t>cing  revolutions  per 

>ucault  obtained  a  deviation  of  7  mn.. 
the  objections  taken  to  Foucault's  cx]H-rinu-nt  .ami  the 
Ictlucet  from  it  resptctitig  the  velocity  of  light,  Is  the 
if  that  <lrv)ation.  It  is  Lnowo  how  lie  ingeniously 
*  difficiiliy  l.y  kulMlittttiiw  for  the  measurement  of  the 
liat  of  the  distance  of  the  apertut«  from  the  rotating 
Kfucin^  a  liettfwilnH  deviation.  He  dkl  not.  how- 
liie  (he  fact  ih.ii  ibc  ndvant:ii;e  ili,-  Mih^-iiuiion  i> 
Drr  specioUii  than  re:il.  xnd  he  brini^ht.  fi;iwa:il  itie 
a.  1:  '. V*  COmpo  ed  of  a  duties  ijI  i.i'u  cu.^  .ini!  1.;  .1 
•I.  »•>  «t*ean*  of  which  ihe  I'.i^n.i;-,'  ol  ilu-  h^h; 

■i'l''il  t'.i     v'erill  huijdri.^is  ivf  iiietie-..     He  \\  \A  i  vcn 
v>\%cm  wb«ie 

lidvaut 
or  ol 

me  to  desist  from  the 
the  methods  inrUcated. 

pat  in  opj  r.iii(.>n 
di  lances,  l>iit 
,  moch  nearer 


never  yet  been 
t  ri.  s  of  little  plain 


to  the  celebi:Ued  one  of  MM.  I'i.  r.n:  ami  l!re.^,:rt  than  that  of 
Koncatdt.  I'iie  a]>erture  from  which  the  ligtit  iiaues  was  placed 
.It  a  'li^t.Arue  nf  about  30  Lnglish  feet  (9'IS  m.)from  the  rotating 
mirror,  the  di.imeter  of  which  amounted  to  i(  inches  (3*2  cnu}. 
A  simple  non-achromatic  lens,  7  inches  (i7'8  cm  )  in  diameter^ 
and  having  a  focus  of  feet  (4s  75  ni. )  was  placed  in  such  a 
manner  aa  to  throw  an  image  of  the  aperture,  seen  by  reflection 
in  the  rotatii^  minor,  00  the  surface  of  a  plain  mirnr,  7  inches 
in  diameter,  placed  aormalty  to  the  line  passing  through  the 
centres  of  the  two  mirrors  and  the  lens,  at  a  distance  of  1986*23 
feet  (605  80  ro.)  from  the  rotating  mirror.  The  pencd  then 
returns  on  ilsell,  .ilid  i^ivrs  .hi  iiii.i^e  of  (hL-  .i|ieituic  coinciding 
with  It,  ].oii;t  ft>r  [M.i!it,  \sh<-ii  '.he  minor  is  fixed,  devi.iled  aS 
so<'ii  .Is  It  loi.ut's-  "1  he  liitf.d  (lisjd.ieeineiU  i>f  ifie  image  during 
a  rotation  of  25i>  icvoiutions  per  second  iiuiounted  to  114*15  mm. 
The  advantage,  however,  of  such  a  large  displacement  seems  to 
be  counierbaTanced  by  the  inferior  quality  of  the  imajje  .\  lens 
7  inches  in  diameter,  and  with  a  focus  of  150  feet  will,  even 
under  the  best  cooditioaSi  neooaarilr  give  an  image  b^^undcd  by 
very  large  fringes  of  dUTractHW,  Wiich  atmospheric  agitationa 
transform  into  a  Iitminous  blot  so  ili^deSDad  tbat,  aa  Mr, 
Midielson  him«>e1f  confesses,  it  is  impossible  to  study  the  eflect 
of  the  ji.ir.dl.it  dui'  to  the  defect  of  coiiicid-  nee  of  tlic  pLine  of 
the  iiii,Li,'c  with  tli.it  of  the  lines  of  the  inicro:uelcr  ;  111  olhct 
WOld.,  theiels  110  detaifd  foOUs. 

la  all  uiy  ckpenaictits,  tiie.etoie,  it  h.is  been  my  aim  to  main- 
tain the  perfect  accuracy  of  opticil  eflect^,  such  as  li.id  ^een 
achieved  by  Foucault,  believing  that  it  is  of  greater  advantage  to 
measnre  even  the  small  deviations  of  a  perfect  im.igc  than  the 
ex.^ggeraled  displacement  of  a  bl  it  of  light.  I  have  ctmst- 
<picntly  sought  to  amplify  the  deviations  of  Foucault  without 
increasing  t&  distance  to  be  traversed  by  the  light,  and  without 
having  reoonise  to  great  vdodties  of  rotatioo  on  the  part  of  the 
mirror. 

I  call  to  mind,  by  the  way,  that  Bessel  noted,  as  a  means  of 
iiuT'.  .i^iiiL;  ilie  de'.  i  ition,  the  return  of  the  dev  i  ite  l  ray  on  the 
lolatinj;  uuriMi.  this  melhod,  which 
applieil,  nii(.;l  t  1  1  utilised  by  means  .>t 
mirrors  |)laced  in  ci'uplcs  on  one  ide  and  the  other  of  the 
rotating  iiiirri)r.  in  such  a  way  as  to  transmit  the  pencil  al'.  i na- 
tively on  one  and  the  other  of  the  two  parallel  faces  of  the 
rotating  mirror.  With  eadi  reflection  the  deviation  increases 
by  a  quantity  cpial  to  its  primitive  value.'  But  this  process 
would  gre.itly  complicate  the  measurement  of  the  path  traversed 
by  the  light.  The  a<lvantflge  conlemplated  by  it  may,  beside', 
be  secured  by  a  method  much  more  elegant  and  simple. 

The  apparatus  I  bring  under  the  notice  of  the  Academy  con- 
sists purely  of  two  mirrors,  one  fixe<l,  having  a  diameter  of 
o*.:om..  the  other  movable,  o  05  m.  in  diameter,  the  two  ]  laccil 
at  a  tli>laiicc  of  5  m.  fro:u  each  other.  Holh  arc  Cf?ncavu  .ind 
lu  1.  and  have  the  s.iinc  radius  oi  1 10  ..it are,  5  ui  The 
source  (>(  light  is  a  narrow  aperture  cut  in  the  mIvlt,  m  the  eentrc 
of  the  large  mirror.  The  |iencil  emanating  lioin  it  .and  cntnely 
covering  the  rotating  mirror  i*  rcdectetl  by  the  latter,  and 
returns  to  form  on  the  surface  of  the  fixed  mirror  a  movable 
image  of  the  aperture  and  of  the  same  sise.  In  each  of  its  posi- 
tions this  movable  image  becomes  a  source  of  Ugltl  i  the  rays 
return  to  the  movable  minor,  which  coneentntes  them  anew 
into  a  fixed  image :  this  is  the  image  of  Foucault,  which  cojn- 
cides  svith  the  aperture  when  the  rotation  is  very  slow,  which  is 
deviated  in  respect  of  the  rotation  when  the  latter  is  a  little 
rapid.  .Sup|Xi>e  the  velocity  of  the  rotating  mirror  lo  be  such 
that  the  lineal  deviation  is  equal  to  the  brea>l(h  iiself  ot  the 
ip^rtuo-.  the  ;iii.io.'  will  then  C' me  to  be  forme<l  on  the  fixed 
iciiii.  i,  -im  to  rim  with  the  aperture  itself.  Tliere  it  falH  on 
Ilu  1  IK  -ling  surface  of  the  silver,  l.ecomes  then  a  souice  of 
exactly  similar  lo  the  first,  prodw  itii;  a  second  image 
deviated  by  the  same  <}nantity.  'Ihelat  rr  m  its  turn  acts  lite 
the  fir  t.  in  such  a  manner  that,  if  one  could  look  on  the  surface 
of  the  Axed  mirror,  one  would  there  be  able  to  see,  issuing  from 
hff  aperture  itself,  an  indefinite  series  of  identical  images  placed 
lint  to  rim  and  indi  tinguishable  from  each  other,  except  io 
respect  1  their  regularly  increa^sing  brightness.  If  the  velocity 
of  roiati.jn  is  increaiol.  all  these  images  will  be  found  to  separate 
fioiji  t.ieU  other  ami  lonu  on  the  lixeil  m:rroi  a  --eries  "t  c([ual 
littiiinnu-.  lines,  scparatcil  by  ecjua.i  ititei  vais  from  cadi  other,  .md 

'  )  .'ir  .c  ^lain  nurrurt,  ili%|Mn<«l  in  cwu|>Uij  ini)ihi  also  tie  us<-d  10  cullcct 
aihi  ir.ni  luit  m  one  cxinMaat  dircctioB  the  lUbt  scuiered  in  an  dinoiioM  bgr 
I  iv!  rvt.>.iui^  mirror,  tiy  ilib  acaai  ihv  Mvanufe  w«uid  \m  ofaUMBcd  of 
ob>«rvii«  iBc  dhmlM  daviadoa  «r  a  oiudi  OM  bruUsBt  faaaie. 
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which  will  continue  increasing  their  distance  from  each  other, 
proportionately  with  the  increase  of  the  velocity.  If  one  suc- 
ceeas  in  deiertnininf;  niicrometrically  the  distance  of  one  of  these 
lines  from  the  original  a|>erture,  he  will  measarc  no  longer  the 
single  deviation  of  Foucault,  l>ul  as  high  a  multiple  of  that 
deviation  as  may  be  desired.  The  distance  of  my  two  mirrors 
from  each  other  being  Sm.,  and  the  velocity  of  the  rotation  of 
the  mirror  only  2tx>  revolutions  per  second,  the  deviation  will  lie 
five-eighths  of  that  obtained  by  Foucault—;./-.  five-eighths  of 
0"7  mm.,  or  nearly  0"44  mm.  The  tenth  image  will  conse- 
quently be  at  4'4mm.  from  the  a|)erturc. 

To  assure  myself,  above  everything,  of  the  existence  of  these 
multiple  images,  I  employed  Foucauli's  mo<lc  nf  observation, 
and  placed  before  the  Inminous  aperture,  at  a  little  distance  from 
the  hxed  mirror,  a  plate  of  glass  with  |karallel  faces,  inclined  at 
an  angle  of  45'  to  the  direction  of  the  axis  of  the  mirror.  Uy 
this  means  there  is  thrown  back  laterally  a  portion  sufficiently 
faint,  it  is  tnte,  but  still  a  portion,  of  each  of  the  deviated  pen- 
cils which  one  receives  in  a  microscope.  There  will  then  be 
jeen,  so  soon  as  the  velocity  of  rotation  is  great  enough  to  give  a 
continuous  image,  appearing  on  the  rim  of  the  im.ige  of  the 
aperture  a  second,  less  dUtinct  image,  next  a  third  at  the  rim 
of  the  sec  mii,  increasing  in  breadth  in  prop  rt ion  a-  the  first  is 
more  and  more  devialc<l,  and  ending  by  separating  from  one 
another.  With  the  electric  light  generated  by  a  small  gas- 
m.ichinc  of  half-horse  power,  or  with  the  wan  sun  of  these  late 
days,  I  have  managed  to  see  as  many  as  three  images  and  catch 
a  glimpse  of  the  fourth.  The  actual  result  very  well  corre- 
sponded with  my  antici[  atimis.  What  remains  to  be  clone  is  to 
improve  the  method  of  observation  ami  incrcusc  the  quantity  of 
light.' 

.Suppose  the  tenth  image  is  sufficiently  intense  to  he  observed, 
I  cut  away  the  silver  of  the  mitnir  from  a  little  rectangle 
with  rims  parallel  to  those  of  the  aperture.  The  tenth  image 
will  come  to  be  formed  in  this  rectangle,  all  the  following 
im.iges  will  Ixr  suppressed,  and  the  <leviated  pencil  traversing 
the  glass  of  the  nurror,  the  posterior  face  of  which  is  plain 
and  jjolislie  I,  will  be  rccvivetl  behind  on  a  prism  of  total 
reflection,  which  will  transmit  it  into  the  micromctric  micr<>- 
scope.  The  distance  of  the  rim  of  the  image  from  the  rim 
of  the  rectangle  will  be  measnrctl  ;  then,  by  an  inde)>cndent 
operation,  the  distance  of  this  rim  from  that  of  the  aperture; 
the  turn  of  the  two  will  give  the  line  of  magnitude  of  the  <levia- 
tion.  It  remains  to  ascertain  the  order  m  of  this  deviation. 
For  this  purpose  the  rotation  of  the  mirror  will  be  accelcralol 
till  the  im.ige  of  the  order  m  -  i  comes  to  be  substituted  for  that 
which  w.is  observe*!.  I.ct  «  and  n  represent  the  numbers  of 
revolutions  of  the  mirror  |>er  secjnd,  8  aivl  S"  the  lineal  values 
of  the  simple  corres]ionding  deviations,  then 

8  =  ku,        V  —  kn        and  mi  -(va  -  0  5', 

thence 

m  H  —  [m  -  I )  H. 

whence 

n' 

m  ^  . 

h'  -  H 

The  numl)cr  of  revolutions  is  mcsured  electrically  by  the 
methods  M.  Cornu  has  so  carefidly  discussed  in  hi>,  work  on  the 
velocity  of  light  ;  I  nee<l  not  dwell  on  it.  Finally,  the  me.isurc- 
mcnt  of  the  passage  of  the  light  is  easily  got  at  ;  it  is  (hat  of 
the  distance  from  each  other  of  the  centres  of  the  surfaces  of  the 
two  mirrors. 

In  r.rder  to  observe  a  deviation  of  a  rather  high  ottlcr,  all  that 
Ls  nce<lcd  is  a  sufficiency  of  light.    Now,  in  this  case,  I  manage 
to  augment  considerably  the  prii]K»rtions  of  utilised  ligf 
the  first  place  the  rotating  ujinor  may  be  made  to  ref 
twti  faces,  care  l>cing  only  taken  that  b  itli  have  exact 
radius  of  mrvaturc.    In  the  second  place,  having 
every  object-gla*s,  I  am  able  to  utdise  the  |>eneil  reilei 
rotating  mirror  throughout  the  whole  s^uce  in  wliic" 
good  image  of  the  a|»erturr,  .itnl  this  s|iacc  i-  coi 
Dccame  the  aoiigaiatism  le  uliing  from  t^  utilii^nit 
Wiuibly  affect  the  rectilineal  fi 
powibK  to  tack  on  to  the  mi 

'  The  qoaniity  of  light  utiliwd  fcy 
kardJy  ibe  lenin  uf  uie  actoaJ  qu 
jMywaiing  prv2rr%>ioo  rcprewnlsng 
*"*^  ^,  o'mIiSv  alfowing  o  90  for  the 
r  Um  tturd  ima(«  Man 


s]x>ken,  a  '^-eries  of  other  iiiciiticaJ  nu/rcn  .^z* 
distance  in  the  plane  of  rotation  of  the  [leaiJ  V"*: 
identity  of  the  radius  of  curvature  is,  be^»irs  1 
for  these  mirrors  than  in  the  cx><  of  the  Iv:  {*>ae' 
mirror.  It  i>,  however,  alwavi  indtapo^''^  -< 
image  given  by  this  latter  is  reflect^  eu£x)|  - 
each  of  llie  tixeil  minor-. 

I  have  also  to  remark  that  it  it  ucca^'-irj  '- 
tance  of  the  image  observed  from  the  apc.i*: . 
to  allow  the  observation  to  be  nude     For  b  . 
the  glass  of  the  mirror  .^nd  on  it*  tw^  -ktrikjo 
ably  ariae  a  dilfusion,  as  al^o  rcflectuxM  >tf -y. 
to  embarrass  and  even  frustraie  the  cot^".  t-ww. 
image  when  it  is  too  near  the  ipenore.     1  H*t 
the  actual  ap|>aratus  ought,  under  jycK*".  s'^iff-^. 
image  of  the  sixteenth  onlcr,  pethar>»  « 
twentieth— that  is  to  say.  at  S  !>  tn.  friitn  tit 
be  useful,  however,  to  have  rccour^  to  as  af;- 
considerable  pio|h>rtions. 

If  20  m.  is  taken  for  the  radius  at  c-a-or.  »rt 
anil  for  the  length  of  the  iiniple  jca^Mgr  ti 
movable  mirror  t>ught  to  have  a  diajnetcr  --f  o"»» 
be  impre->se<l  on  it  a  velocity  of  mti'.i-jo  n(  >—  • 
|>er  second,  the  deviation  calculated  aoc  r  \u%  •  • 
of  Foucault  will  be  : — 
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The  displacement  of  the  twentieth  ima^  wZ 
which,  mcasureil  to  the  homlreikh  of  a  MiUItK:  ■  ' 
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turn  a  mirror  n(  o'zo  m.  a>  many  as  fifty 
without  causing  deformation  of  its  sariaces. 
the  movable  )iicces  of  the  dynam<>-elcciric  ■ 
sent  day  fre(|uently  attain  a  »iinilai  velocity. 

It  ii  my  duty  to  make  known  i>i  the  Ac3^^> 
necessary  for  my  first  ami  long  cijcruiic-r-  ■ 
supplied  to  me  by  .\|.  de  komilly.  ti> 
make  this  public  testimony  of  my  gratitoilc 
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I'M K  only  real  (laiiger  which  may  attetii*.  !■»•  < 

kpuiigc  lamps  Arisc-v  from  accidental  «p' 
filling  them  in  the  tuiglilHjuihuod  of  a  £a=:<  i 
out  the  ojKration  oi'  tilling  in  the  viviuiiy  oi  a  . 
such  casiinltici  as  have  been  alteniiati!  u(«>o  ih  • 
spirit  as  an  illuminant  have  I  een  mamlT  .  .1*0; 
keeping  anil  handling  of  the  supplio  of  tlu*  werj 
and  arc  largely  attributable  to  want  ui  cxM-jxi  - 
ness.    The  ^.dutary  regiilaii^n  (>tescritje<i  Iia 
containing  the  spirit  shall  Iwar  a  conspicuiyx-  U'«. 
dangerous  character,  has  unil  ui  ttslly  oi>cr»v  .  »i 
in  diminishing  the  fie-piciKy  of  aco  lenti  .•. 
ailmonisbing  to  caution.    It  i*  a  matter  fo*  ^j. . 
regret  that  ilie  manufacturers  of  a  clais  of 
consisting  of  UMxIifications  of  «cll-kn'i 
ordinary  oil  lamp  replaced  by  the  •j-. 
petrolcuni-spiiit  i>  burred,  should  have 
to  induce  thcin  to  mislead  tbuM:  «  hu  i 
tard  to  the  nature  of 
ivi-lii^  a  name  for  it 
dcsignf.!  1.1  ir.-.il 
(urc. 
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,  cauring  an  outbunt  of  flame  which  may  alarm  a  nervous 
ami  cause  the  dropping  or  overturning  of  ihe  la  np.  The 
(  which  occurred  m  some  apartments  in  Hampton  Court 

in  l)fccmbcr,  1882,  and  gave  rise  to  a  somewhat  alarm- 
,  apjicarcd  almost  beyond  doubt  to  have  originated  from 
i|i))inent  liy  a  domestic  servant  of  a  contrivance  in  which 
im  spirit  was  used  for  heating  water  ;  but,  as  petrolenm- 
Hcrc  wseil  in  the  particular  residence  where  the  fire 
■  occurred,  public  correspondence  ensued  regarding  the 

attending  the  use  of  such  lamps,  although  all  which 
lown  to  ha«  been  on  the  premises  were  forthcoming 
;  fire  and  fuund  to  be  intact.  There  was,  at  any  rate, 
encc  whatever  adduced  in  support  of  an  assumption 

casually  was  due  to  the  explosion  of  a  lamp,  and  other 
s  might  l>e  quoted  in  which  the  breaking  out  of  a  fire, 
estniclion  of  or  injury  to  life,  which  had  evidently  been 
)y  u|>setting  or  allowing  to  fall  a  petroleum  lamp,  has 
oneously  Ascril>c<l  to  an  explosion. 

•are,  however,  numerous casti.nlties  which  have  been  un- 
ably  caused  by  the  occurrence  of  explosions  in  lamps, 
;h  have  in  many  cases  been  followed  by  the  ignition  of 
ukI  the  consequent  loss  of  life  or  serious  injury  to  those 
mmcdiate  vicmily  of  the  acci<lent.  Careful  inquiries 
ate  l>een  instituted  into  casualties  of  this  kind,  and  in 
itances  the  explosioas  have  been  distinctly  traceable  to 
(mediate  cause.  In  the  great  majority  of  cases  they 
ne  considerable  time  after  the  lam|>  w.is  fir>l  kindled, 
n  the  supply  of  oil  remaining  in  the  reservoir  has  been 
II.  Occasional  examples  of  the  reverse  are,  however, 
.  Thus,  last  spring,  a  man  and  his  young  son  were 
a  tabic  reading,  hLs  wife  being  also  close  at  hand,  when 
I  lamj),  which  had  just  been  lighted,  cxplolcd,  and  the 
■•,  at  once  set  on  fire  by  the  burning  oil  which  escaped, 
land  and  wife  fled  from  the  room,  both  Iwing  slightly 
jut  the  child  was  unable  to  cscajie  from  the  flame,  and 
e«l  to  death.  The  oil  used  in  the  lamp  wa>  of  a  well- 
and,  having  a  flashing  ^Joint  ranging  from  73'  to  86°  F., 
oing  that  the  recently  lightc<l  lamp  had  been  filled  with 
ra-.  untouched  at  (he  time  of  the  explosion,  no  saii— 
l«lan.-ition  can  l>c  given  of  the  accident,  unles-;,  pcrhajH, 

•  iir  lia<l  been  so  completely  filled  with  oil,  that  the 
r.|  the  licjuid,  on  its  becoming  slightly  warm,  exertol 
force  to  determine  the  fracture  of  the  gla»s  at  soaie 

c  a  llaw  or  crack  existed. 

\i  accident  whic}»  ocairred  laa  July  at  Barnsb-iry, 
ic  «li  aili  of  a  woman  and  her  husband,  apjK-ars,  on  the 
d,  di>iinctly  traceable  to  the  pro«luctirn  of  .in  explo- 
c  le^crvoir  of  the  lamp.  The  latter  was  stated  to  Ivive 
It  but  a  short  time,  when,  the  husband  Iwring  alrc.idy 
c  wife,  in  her  night-dress,  attempte<i  to  blow  out  the 
le  lamp  ;  the  man  he.ird  a  report,  and.  I>»>kin;;  towards 

>aw  his  wife  in  flames.  I  |e  proeerdeit  at  once  to  her 
d  wa<!  severely  burned  in  cxtmpuishing  the  flames  in 

was  enveloped.  The  wonnn  died  in  a  few  hours,  and 
iiicciimbcd  thrie  d.iys  later  to  the  injuries  receivcl. 
ng  no  witness  to  the  accident,  there  is  no  evidence 

•  -npposition  that,  on  the  occurrence  of  a  slight  explo- 
re^erroir  in  the  lamp,  the  woman,  having  hold  of 

(tempting  to  blow  it  out,  m.iy  have  upset  it,  or 
a-  to  cause  the  oil  to  flow  out  and  Income  inflamed, 
may  has-c  become  fractured  by  the  explosion  ;  but 
uch  a  result  h.-is  l)een  produced,  the  lamp  h.-»d  always 
ng  some  time,  so  that  there  was  consi<lerable  air-space 
J  be  filled  by  an  explosive  atmosphere,  whereas,  in 
cviilcnce  appears  positive  as  to  the  lamp  having 
'  oil  when  lighted. 

cr  fatal  case  of  a  lamp  explosion  in  the  same  month, 
i,  the  accident  w.is  also  caused  by  the  attemix  on  the 
oinan  to  blow  out  the  Lamp  before  going  to  l)e<l.  In 
i  lamp  had  been  burning  for  thr.v  hours  ;  the  husband 
was  in  lied  asleep  in  the  nxmi  at  the  lime,  ami, 
beinK  unable  to  give  any  account  of  the  occurrence, 
uion  elucidating  ii  wa>  furnished  by  the 
!  dficct  (hat  the  lam{i  bad  l/een  batning  for  three 
WM  the  habit  of  her  m  ther  to  extinguish  (he 
the  wiek  and  then  blowing  down  (he 

,  earned  by  the  explnnon  of  4  lamp, 

January,  nn  I  \vn»  brmight  about, 
attcmi>i^  to  ex(inguish  (he 


lamp  by  blowing  down  the  chimney.  The  husband  and  two 
sons  of  the  suflTerer  were  witnesses  of  this  accident ;  the  lamp 
had  lieen  burning  for  six  or  so-en  hours,  when  the  woman  took 
it  in  her  hand,  and  having  partially  turne<l  it  down,  proceeded 
to  blow  down  the  chimney  ;  an  explosion  at  once  occurrc<l,  the 
glass  reservoir  was  broken,  and  the  inflame<l  oil  flowed  upon 
her  dress,  burning  her  most  severely. 

A  lamp  explosion  which  occurreti  last  December  in  a  van  used 
as  a  be<lroom  by  an  itinerant  showman,  at  the  MO-called  World's 
Fair  held  at  the  .\gricullural  Hall,  Islington,  and  which  caused 
the  death  of  an  infant,  » as  of  a  somewhat  different  character  to 
the  foregoing.  The  lamp,  which  was  of  the  duplex-form  and 
was  attached  to  a  bracket,  had  been  alight  for  some  hours,  when 
a  woman  went,  from  a  neighbiuring  van  used  as  the  dwelling 
room,  to  extinguish  it.  She  observed  that  while  the  lamp,  or 
wicV,  was  only  burning  faintly,  the  oil  in  the  reservoir  was 
alight.  She  place<I  her  apron  over  the  top  nf  the  chimney  to 
extmguish  the  lamp,  when  it  at  once  appearcil  to  explode,  and 
the  burning  oil  set  the  interior  of  the  van  on  fire.  Ilic  woman 
ran  out  for  help,  and  a  lad,  protecting  his  head  with  his  coat, 
rushed  in  and  brought  out  the  infan(  which  w.as  lying  upon  the 
bed,  and  which  died  from  injuries  received.  The  oil  used  in  the 
lamp  was  believed  to  be  of  high  flashing  point,  being  obtained 
by  the  retailer  who  supplied  it,  from  a  firm  dealing  in  a  Scotch 
shale  oil  manufactured  by  the  Walkinshaw  Company  (known  a^ 
the  "  electric  li^ht  "  brand).  A  sample  of  the  oil,  .is  supplied  by 
the  wholesale  dealers,  had  a  flashing  point  of  114''  F.,  but  a 
[xjrtion  of  the  oil  actually  purchased  by  the  owner  of  the  lamp 
had  a  flashing-point  of  only  63°  F.,  and  evidently  consisted  of  a 
mixture  of  the  neavy  oil  and  of  benz-olinc.  The  oil  in  question 
would  naturally  become  exhausted  of  the  volatile  spirit  after  the 
lamp  hail  burneil  for  some  time,  and  the  flame  w  )uld  then  have 
burned  low  in  consequence  of  the  heavy  character  of  the  residual 
oil  ;  the  lamp  and  its  contents  would  hive  thus  become  highly 
heated,  and  some  accidental  disturbance  of  the  surrounding  air 
must  have  causetl  vapnir  generated  from  (he  heated  oil  and  con- 
tained in  the  air-spicc  of  the  reserv.jir,  to  b.Tomc  infla  ncd,  the 
oil  itself  being  thereby  ignited.  It)  placing  her  a])ron  hastily 
upon  the  fop  of  the  chimney,  the  woman  forced  air  into  the 
reservoir,  ao'l  thus  either  caused  a  slight  explosion  to  take  place 
or  determinetl  the  breaking  of  the  glass  liy  tlic  sudden  change  of 
te  Jiperalure.  A  lamp  explosion,  ajjparently  due  to  the  same 
cau^e,  occurred  quite  recently  in  the  cabin  of  a  sm  .ll  steam- 
launch  on  the  Mcdway,  near  Chatham. 

.Scsxral  cases  of  undoubted  la'jip  explosions,  fortunately  un- 
at lendefl  by  serious  consc<pienccs,  have  cumo  to  the  lecturer's 
knowledge  as  having  occurred  in  the  billiard-rooms  of  barracks 
where  |K'troleum  or  paraffin  oil  was  employed  as  an  illuminant. 
These  lamps  are  fixed  over  the  billtard  lables,  ami  generally 
speaking  the  rooms  have  top-  or  sky-lights.  In  every  inst:uice 
the  lamp  h,id  been  burning  for  several  hour-.,  ami  had  prob-tbly 
become  more  or  less  heated,  esj)tciallv  as  'ha<les  of  sheet  tin 
were  placed  over  them  as  reflectors.  In  each  ca>e  a  jwrtion  of 
the  glass  reservoir  w.is  blown  out  by  (he  exjilosion,  and  the 
oil,  becoming  ignited,  burnt  portions  of  (he  (able  on  which  i( 
fell. 

\  careful  inves(igation  of  accidents  of  which  the  foregoing  are 
illustrations,'  together  with  a  critical  examination  of  the  con- 
structi<m  of  various  lamps,  and  the  results  of  many  experiments 
have,  up  to  the  present  time,  led  the  lec!urer  and  Mr.  Redwood 
to  arrive  at  several  definite  conclusions  with  respect  to  the  im- 
me<liate  causes  of  la'np-explosions  and  to  certain  circumstances 
which  may  tend  to  favour  the  production  of  such  explosions. 

If  the  l.imp  of  *vhich  the  reservoir  is  only  |>artly  full  of  oil  be 
carried,  or  rapidly  moved  from  one  pl.ace  to  another,  so  as  to 
agitate  the  li<|uid,  a  mixture  of  vapour  and  air  m.iy  make  its 
escipe  from  the  lamp  in  close  vicinity  to  the  flame,  and,  by 
becoming  igniteil,  determine  the  explosion  of  the  mixture  exist- 
ing in  the  reservoir.  This  esca|>e  may  occur  through  the  burner 
itself,  if  the  wick  docs  not  fit  the  holder  properly,  or  through 
openings  which  exist  in  s  )rae  lamps  in  the  metal  work,  close  to 
the  burner,  of  sufficient  size  to  allow  flame  to  |)ass  (hem  readily. 
.\  sudilen  cooling  of  the  lamp,  by  its  exi)osure  to  a  draught  or 
by  its  being  blown  upon,  may  give  rise  to  an  inrush  of  air, 
thereby  increasing  the  explosive  projicrtics  of  the  mixture  of 
vapour  with  a  little  air  contained  in  the  resers'oir,  and  tl)e  flame 
of  the  lamp  may  at  the  >a:«e  time  be  drawn  or  forced  into  (he 

'  Mr.  Alired  .Sp«ncer,  of  (he  Mciro|Mlit>n  B  .4rd  of  Works,  hu  obiigingtjr 
ruruiihe^l  rac  wlin  the  o>rici:il  deuil*  uf  (cvcnil  of  ibe  accidcnti  above  ra&md 
to  — K.  A-  A. 
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been  romeii  iown 
resenroir.    The  -^cMtn 


h  That  nihnir:.  e«pecuuiy  a'  tin;  iLune  ha* 
IS  "he  'jirir  is  'herehv  -iMOght  ai!ar«"  :j  the 


ba5  taken  pioce  I:'  :&«  ««Tt:au«  rncBDon  ^foeaat  b  i-ry  ""r^  l 
c»  ciC  b4o«nae  iu«a  ±e  damn^  «r:ii  »  Tiev      eaingmh  the 


into  :be  jir-«i«sce,  jbu 


1» 


V 

n  A  : 


•1 


-v;  .t   ;ar.-l'->-i7  ; 


r  <i  r- 
«::a  ^  .1 

{MUU  ,t  miJ    '«v>,'^-.%    >;  c-;— .r  strwS^    >r3U<<  "he  wr  will 

fwirvieiuB  ^aiMwr.  If  s«  ii>it:^'-->*iat  m  :iM  jii  iw  iugit.  dte 
«Mfv«tf  *u;  ^  'A  w  ^.L-u^btT  anMOBKd*  tntAs  die 

ii.>j»r  •j>ii:>ai««t,  jmi.  »  s  T3.r-.r3.i  ajumqafce.  tbc 

mix.  «r  H  v-jivnti  is?it  lit  .n    Tiv   ami?  wa* 

i..  ,      »      ^  V        \-r    V.-.  .    T.  urr  .:i,-TTaa< ic  1  ^-^T  JsC 

.  ■    \.*ir'---         .  .  ^--w  Tii;.nr^.     I:  rsaatirT 
,  •         !■    X    1:^'.  .■   T-Ni.---.  .:    -V        ^.ii:.  I.^>i         *^  *ca«;e  Cv'Q- 

•  •»    ■  <:  ^-i;  n»vwt«>*«  OBK  »■«       ^c:  erT-rcts  thin 

»xt«  ^  'f^A.'C  t»r  s  anil  ^vtstcv  c:  «f.>«r  ind  air, 

'x<*M»<       iX  H'sn;  J!»nri;:^<x!v  ftZI.    If  th<  wick  be 

v««i«»>      •  Muk'W      1  <'•'  ^'flM  s^Sia  re»Kio  tbc  flaxne  becomes 
>vi>         H."  iiA  (  »  jvra^  beaeidk  tke  ncul  work  wUdi 
»'k«»>.*  taM   H»*e^.TN  _'«w        vick-bAMer,  the  lunp  will 
nuvi  s.t,      \:  T^rs  *kI  the  tendency  to  the 

.«,,,    v>'.  "   H         ..-^ •  c:\:-:e  within  the  *jiiacc  of  the 

^       s  i^-  .  w  -  t.  x\  the  vime  time,  heat  will  be 

I  <  N  V-  ^  ^^>.  i-     i:  will  W  conT^f>»)ndingIf  more 

V.  -I.-  .  y  ••    V  -        »         ■•.V'O."!  is'  i  Lti^  L-vciK-^:  !•>■  Its  -;i'iden 

i  V  V  <oi. «f  .v.'  A      1     •       K  X vcnment.s  (i«vt  lieinonalratt  ^  1  ihat  a 
H  »  r-"-;  t"  .         ~^;h  tiashing  px>int  is  more  IiaKU- ii i 

K\»i««  V-fc-v^'  ."'IB  •  c^^mptraiivcly  hght  and  volatile  oil,  in 


V  y  i!r>trojrin2  the  ix>r<)siiy  r,f  the  end  of  ;1>«  »ick. »i  , 
Bivrc  rapidlj  and  to  a  much  CTcater  eiteni 

Kven  with  wicl.s  of  ihr  lu^h.  r  aoil^its  en 
cnctt  exist  in  the  rapidity  with  which  :Hc  r. 

aie.  In  Mr.  Redwood's  experimenti,  ocwjtj^r.  •  ■ 
men  of  English  wick  >if  good  qoalR;  Hid  »dii^ 
Atnerican  wick,  of  c  rr'.:jkpondtiigdiaeaiiaa^ae^ 
^ipboneil  over  by  the  latter  in  •  c>"b6m.«»^ 
per  ceoi.  greater  (woordiiic  to  tSe  nMRof  4  n 
with)  than  that  ctfried  over  bjr  the  Ea^  aid. 

If  the  wkk  be  at  att  damp  wbea  ttifctaHiftat 
convej-ing  the  oil  to  tTv-  '\.\'vf  will  be  dcalr!;* 
capillaries  of  the  hl.rc  W  nj;  more  oi  \<c<\ 
and  «iniilarly.  if  tlir-  oil  .iccidcntally  coer.ta  »y »t- 
pa&iiog  mjy  the  wick,  will  intrrfer*  wilV.  :bf  ^rf- 
the  flaije.    As  the  oil  i*  reiy  ■    -  ^::rH 
Jurtng  its  traitsmission  through  the  S>1t  v(  tt  ■ 
tiAme.  it  is  obvious  that  any  impurities  >iiipeiu!cJ 
will  be  deported  within  the  wick  and  will  frrtu.:- 
powrity.    For  this  reason  the  varae  wick  ^b^Ii  ? 
a  freat  leng  h  of  time,  aikd  it  ia  deddciUy  t/Ufeeja-^ 
Buch  i;reaicr  length  of  wlck  tbu  is  BCetMtff  i» 
bonom  of  the  reservoir,  and  to  eaadaae  irs  ■»  s 
b<coro<  too  great Ijr  shortened  by  suoce»i>f  trs^ 
iither  hand,  the  wick  should  sl*.iv-      i>f  itsrs'. 
imrnervrl  to  a  const<lerable  A\s'.^.-:^r  m  the  w".  ■ 
chAl  the  copious  •iupp?y  i^*^  i  i!  r  .  (No  ■^ime  »JI  hr.—: 
13  ihc  column  of  liquid  which  ct<vcr-  •b**  tr.ci  - 


Mae*  rclticed  in  height  ;  hence  'ri- 


.1  ■•■< 


s^KXiki  nevrr  l^e  allowed  to  get  very  low,  ««  ah  ' 
andcairal-Ig  to  have  a  larf^  air-spacr  wkicb  mi ■ 
vapmr  aj»l  air.  bat  aUo  became  the  buraa; 
tn;ario<»ly  affected  thereby. 
Some  limps  of  patterns  fimcoMtfidad  a  iu 

are  provided  with  wbat  nay  be  oiled  afee^ 

to  the  wick  or  wicks  which  furnt^  the  * 
generally  simply  suspemled  from  the  lower 
and  reaches  nearly  t<i  the  bottom  of  lh<  rr«r-- 
placed  th.it  it  hantr^.  at^tinst  one  flat  side  •■'f  ''f< 
and  thus  aids  con*i<!crahlv  the  copiou*  »t>J  snili-r 
of  oil  by  the  latter.    In  certain  lamps  of  rrcrtJ  o'- 
reservoir  which  cnnt.\in<i  the  cnain  NupplT  of  - 
(upon  tbc  principle  oi  the  oid  itady-  at  <^«>(tB« 
sW<<VMV4K-«  -'t  iV  Tttcch  bigber  tem|^ratur<  dcvelope<l  by  the  j  U  r^larly  maintain*  at  a  onilbrB  lerel  ibr  i«p|»?  ' 
sN>M.V«'v       xvA       :^e  comparative  slownc^^s  with  which  the 
■Kit^M      >.  «,w««*vd  brtbe  wick  to  the  flame.    It  therefore 
.>WN  .VM  ^av.t  »  the  use  of  mineral  oil  lamps  is  not  to  be 
>»v^..v  ^        >«  tS-  r;nt'k>yn»ent  of  oibof  wy  Wgh  flaihing 
,       ,     *  >.  •.         and  that  the  use  of  *erf  neavy  oils 

 ,    ^      -  s^-  :o  .ian;cr<  which  are  small,  if  not  «>n(!ri»!y 

,      .  .  «    >  .  .  .s  ot  o\>m]v»rativ.  '_v  !•  w  ?l.i.ir,iu;  ]-miiii-,      1  iic 

v\v    'T-'-s  J"    acciiicr::    n-  iri   I'lC   Ir.ijilil;^  .iii;> 

^.,..1.   I   \-.\   «  iv.-:vi:\>l  to,  wlr.vli  \r,..i^Ki  :ili.Hit  liv  w  !..iy 

\,    'i  ■  ♦  •  *  .<  •  •  »  hik li  h.ld  bi-(  II  -'I'L^hr  .ili  nrrl  svtucli 

% Wi'  V\  .">  >:  f"'  Auild   no    !•  ii^cr    h./M  i'.  .i(;.iTiis 

f,.,4>«tl'v    »m:»'S|K«'   to   'he  use   o|    mi  \.iy  lli-liin,; 

|^•^M,  ^   »vl  «Nv  diM^lt-nt  at   thr  ■.Ji'u.il  lir.ll  fi:ruiv!i,,| 

^t^,^^,^,^  tNM«4««i'. i>>;i  t<f  the  kind  of  dandier  ;4t;<.-ii«iiiig  ih>;  u-l-  cf 

I     ,  N    «  M  «>f  the  wi.k  very  matefially  aflecis  not  only  the 


tarronnds  the  wick  in  a  small  ceolial  icscnw  «c 
rated  from  the  nuin  reaeiT^  (cxeeptiag  •*  f^- 
channel  of  OOmmunicationl  by  an  air-i|aflei  ai<^ 
additional  ad»ani.n;c  of  preventing  the  tnnmaa*"  • 
the  oil  Te*«cl,     'Iliis  kind  of  Lamp  a  omsnv^ 
iTie-fal  :  (hi-  !<  tbi-  iH'-e  rKiw  with  »  wrv  i.ii,;f  7^ 


.Lllll.- 

.1111 P- 


in  n-<  . 
wliiih, 
■ )  .1 1  c ;  ■ 

](  W.v-  \;.-yA 

I'iirning  \st.u\\: 
iiuo  the  jp«.  I- 


,in.l  m:-..!'..! -::-Ti.-!'-ly  iiH«  ;;rcJ:l' '•■ 

'-iiMi  fnietiiK^  qnkn  afvt  wmM 

•;  ;i. 

I.r..vt-.1  •  vi.r  iiDicntally  ihiL  if  f'"' 
lie  w:irilied,  to  .'-^  lyi  fjlvo-JT  l>.f  r8it>i  - 


(v.„M'i>«:  in. lilt  «<f  the  lamp,  but  also  its  safetjr. 

I  ,    ,1  w.>k  >.)  long  staple  cotton  draws  nn'*^    '  * 
.     ,,  I,  .\\\^  \\\  f\y,  ami  so  long  as  the  oil  I 
,,,,  Sv^h  tl.>«lui»g  {H>int,  and  '.lui-rm' 
4U     i«»vu.Mt  ("to  v.i|>oiir  (by  so  i..'llf  I  <1i  ^1 
tS^.  ilk  . I.  »tH  »\«i»linue  to  bum  l)Ti;.^li  ly  ;in,l 
ji,,Sv  ^J\v*"'i:  ^"v^t  "p>n  the  wic  ;  -ihit 
xa>K«,'UMt>  svillon!^  Ik- <l.*rkcni.-c1  :.\\.\  c\<.' 
Oi.i«iittf  •<  u»u*U  I'  -'''  th.in  n  quaru  1  ni  m  11 
U  «tU  l»»'t  J'e  W'l  the  parti.il  i\li.iiistio 
JiMMtiisKv*  the       t»f       '^^^^         "  HSCCS 

K.  th«t  »h«»  latter  will  becoiv.c  m  re 
\  u>e  toivk  be  vcrytigbtty  plaited. 


(be  reservoir  be  then  nnoovoed,  sut  will  >«  '^"'V  IJ 
and  form  an  explosive  miatiire  witi  Ac  v»j:o«,  *1 

It  k  jn  inteietii^^ 


...  !•( U  the  vM,  of  a  RJHirt  Maple  cotton 


.uid  a-i  the  II  .1'  !•  I 


.  ,w.,'.  ilu  ^>ll  copiously  drawn 

ij.  i  iH 'K-  I'om  each  jKini 

lb  ivi»^'  t.^.ii  I"  whiih  the  ( .itt..:i  1h  IV 
Altai  ih.-  vh,i>»">4l.  whtih  «» fkul  U  Uic  pruiK 
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1  with  the  same  ohject  in  view,  com istin}{  of  small  channels 
Is  brought  up  from  ihc  tup  of  the  rcMrrvoir  to  the  seat  of 
i|i  il.imc,  arcadoptcil  in  same  American  lamps.  If  these 
g'i  or  channels  were  i^rotcclcJ,  in  atcortlance  with  the 
town  principles  which  govern  the  construction  of  miners' 
.imps  so  as  to  prrclu<fe  the  possilnlily  uf  llame  passing 
licy  Mould  obvi(jusl)'  he  unubjcctiunalite,  anJ  indeed  in 
lM'<i  instances  of  modern  lamp><  the  o|>enint^s  which  have 
xn'iflcd  for  the  escape  of  expanding  air  or  vapour  arc  of 
mcnsions  that  flame  could  not  jiass.  A  simple  arran(;e- 
tiich  would  effect  the  desire<l  object  with  |>crfect  safety, 
juld  at  the  same  time  protect  the  lamp  wicks  from 
-atiun  by  the  grosser  impurities  soinelimes  C'>ntained  in 
» of  a  supply  of  oil,  is  to  attach  to  the  bottom  of  the  burner 
ler  of  wire  gauze  of  the  requisite  fineness  (twenty-eight 
to  the  inch)  which  would  contain  the  wicks,  and  Mould 
e  passa^^eof  air  or  va{K>ur  through  it  towards  the  burner, 
would  elTectually  prevent  the  transmission  of  fire  from 
l>-rtame  lo  the  air-space  of  the  icsenroir. 

of  the  more  prominent  |K>inl>  elicited  by  the  inquiry  in 
as  to  the  causes  of  explosions  in  petroleum  lamps,  and 
litions  which  regulate  their  efficiency  and  safely,  having 
n  noticed,  it  remains  to  offer  a  few  simple  suggestions, 
1  to  which  cannot   but  serve  to  reduce  the  risks  of 

which  attend  the  use  of  petroleum  and  parafhn  oil  : — 
is  desirable  that  the  r^sers-oir  of  the  lamp  should  be  of 

J I  should  have  no  opening  or  feeding  place  in  the  re&cr- 
r  should  there  be  any  o{)ening  t>r  channel  of  communica- 
lie  reservoir  at  or  near  the  iai;ner,  unless  protected  by 

gauze,  or  |Kicked  with  wire,  ur  unless  it  is  of  a  diameter 
eding  o'04  inch. 

i  wick  used  should  l)C  of  soft  texture  and  loosely  plaited  ; 

hll  the  entire  space  of  the  wick-holder,  and  should  not 
ia<l  as  to  l>c  compre^^ed  within  the  latter ;  it  should 
e  thoroughly  dried  befuie  the  fire,  when  re<|uired  for 
e  fresh  wick  or  wicks  shoultt  be  but  little  longer  than 

to  reach  to  the  bottom  of  the  reservoir,  and  should 
immersed  to  a  less  depth  than  about  one-third  the  total 

the  reservoir. 

:  reservoir  or  lamp  should  always  be  almost  filled  before 

1m;  desired  to  lower  the  llaine  of  the  lamp  for  a  time, 
id  be  carefully  done,  so  as  not  to  lower  it  beneath  the 
rk  <lce|>er  than  is  absolutely  necess;try  ;  but  it  should 

in  mind  that  even  then  the  combustion  of  the  oil  will 
feet,  and  that  vapour  of  uncon-umed  |>etroleum  will 
id  render  the  lamp  very  unpleasant  in  a  room. 
:n  the  lamp  is  to  be  extinguished,  and  is  not  provided 
extinguishing  arrangement  (uf  which  many  excellent 

now  applied  to  lami)s)  the  flame  should  be  lowered 
:  i<s  only  a  flicker  ;  the  mouth  should  then  be  brought 

with  the  top  of  the  chimney,  .md  a  sharp  puff  of  breath 

projected  acrcss  the  o|>enin;j.  The  lamp  should  remain 
support  when  it  is  l>cing  cMinj^uished. 

turcr  hopes  that,  |>cnding  the  more  thorough  treatment 
.jcct  by  Mr.  kedwootl  and  himself  when  these  investi- 
r  completetl,  the  iH)ints  dealt  with  in  this  discourse 
te  to  accidents  wi'h  petroleum  lamps  may,  on  the  one 
1  to  dispel  groundless  alarm  as  to  the  dangerous  nature 
im  and  paraffin  oil  as  iliuminantt,  and  may,  on  the 
serve  to  convey  some  useful  information  respecting 
which  lead  to  accidents  with  lamps  and  ihe  readiness 
I  they  may  be  avoided. 


£>/t.  KLEIN  ON  CHOLERA 

tn\  meeting  of  the  Ahernethian  .Society  of  St.  Bar- 
's   (lospital.    Dr.   Klein  briefly  reviewed  the 
t  s»  10  the  artioloey  of  cholera,  and  stated  the 


he  hacT  been  led  to  adopt  since  his 
s  Is  of  importance  as  cmlHtdying  the 
\  Cor:  •        II  of  Inquiry  into  this 
'  are  li  regarl  to  the  cholera 

^  a  lai,;c  section  of  the  Indian 
>.^nou- infectious  and  non-com- 
K  by  EuroiJcan  authorities, 
^QiuDicaDle.    In  support 
^  numerous  cases  of 


s(K>radic  cholera  which  occur,  and  the  fact  that  when  troops  are 
attacked  in  a  military  cantonment  and  arc  at  once  marched  out 
into  camp,  no  new  c.xscs  occur  other  than  those  which  are 
already  incubating.  I.xstly,  in  many  places  in  India,  in  spile  of 
all  conditions  favourable  to  a  sjucad  of  cholera  by  the  evacuations, 
it  is  rare  for  any  but  sjjoradic  cases  to  occur.  In  supfxin  of  its 
communicability  and  infectiousness  it  is  unquestionable  that 
when  an  outbreak  of  cholera  has  occurrecl,  it  h.as  in  most 
instances  been  introduced  fr  >m  a  district  where  cholera  was  rife, 
as  instance<l  by  the  late  outbreak  at  Marseilles,  which  was  shown 
to  have  been  intrixluced  Irom  tgypt.  .Some  have  maintained 
that  it  may  be  conveyed  by  winds  ;  against  this  may  be  adduced 
the  fact  that  epidemics  have  occurred  in  Malta  without  any 
occurring  at  the  same  time  in  Gozo.  Now,  (lozo  is  nearer  to 
Egypt  than  Malta,  and  yet  no  epidemic  at  Malta  has  ever  been 
preceded  by  an  epidemic  at  Gozo.  The  upholders  of  the  theory 
of  infectiveness  arc  divided  into  two  schools — the  conta^ionists, 
who  consider  that  the  disease  is  directly  communicable  trom  the 
sick  to  the  healthy,  and  that  the  virus  is  contained  in  the 
discharges  from  the  alimentary  canal  ;  and  the  localists,  who 
believe  that  the  evacuations  contain  a  germ  which  is  capable  of 
elalx>rating  the  virus  under  suitable  conditions  of  climate  and 
soil.  Against  the  contagionists'  view  must  be  considered 
es]>ecially  these  facts— that  it  is  very  rare  for  attendants  to  be 
attacked  early,  and  that  they  only  succumb  at  a  late  period  of 
the  epidemic  ;  and  that  cholera  patients  are  treated  in  the  general 
wards  of  a  large  hospital  in  Calcutta,  and  yet  no  cases  of  con- 
tagion have  occurred.  Dr.  Koch,  in  studying  this  disease, 
found  that  the  lower  parts  of  the  small  intestine  of  patients 
who  died  from  cholera  swarmed  with  j>eculiar  bacilli  (comma 
bacilli),  which  passed  out  with  the  evacuations,  and  which 
he  considered  were  capable  of  manufacturing  the  cholera 
virus  when  introduced  into  the  small  intestine  of  an  unhealthy 
patient.  He  also  believes  that  this  bacillus  is  destroyed  by  the 
acid  secretion  of  the  slomacli  of  a  healthy  person,  and,  further, 
that  this  bacillus  is  destroyed  by  drying  ;  and  hence  that  this 
disease  could  not  he  pro|>agaied  by  soiled  linen  after  this  had 
been  dried.  The  German  Commission  believes  these  bacilli  to 
be  the  cause  of  the  disease.  Dr.  Klein,  by  a  series  of  experi- 
ments, has  provcil  that  these  comma  bacilli  arc  not  destroyed  by 
an  acid  solution  of  the  same  strength  as  that  of  the  gastric  juice  ; 
but  that,  on  the  contrary,  they  thnve  after  having  been  immersed 
in  such  a  solution.  Further,  that  though  these  bacilli,  in  com- 
mon with  all  germs  (except  spores  of  iMcilli),  are  destroyed  by 
thorough  and  scienti6c  drying,  still  soiled  linen  never  becomes 
thoroughly  dry.  Klein  thinks  that  even  the  location  of  these 
bacilh  in  the  lower  part  of  the  small  intestine  should  of  itself 
suggest  suspicion,  inasmuch  as  bacilli  and  micrococci  in  great 
numljcrs  are  contained  in  it  even  in  health,  and  the  more  because 
this  locality  is  not  the  exclusive  seat  of  the  disease.  More  con- 
clusive evidence,  however,  was  collecletl  by  him  in  India.  For 
instance,  three  of  the  houses  situate  in  a  certain  street  in  Cal- 
cutta contained  in  all  eight  cases  of  cholera.  Leading  out  of 
the  street  was  a  narrow  lane  to  a  lar^e  water-tank,  around 
which  was  built  a  squalid  rookery.  1  he  water  of  this  tank 
was  used  in  the  rookery  for  all  purposes,  and  contained  the 
comma-bacilli.  Now,  the  houses  in  the  street  were  not  supplied 
with  water  from  the  tank,  and  yet  eight  cases  of  cholera  occurred 
in  the  square,  while  none  were  found  in  the  rookery,  which  was 
inhabited  by  about  200  families.  The  English  Cholera  Commis- 
sion has  also  found  a  bacillus  apparently  similar  with  the  cholera- 
bacillus  in  the  intestines  of  children  and  adult -<  suffering  Irom 
diarrhcca.  Dr.  Lewis,  of  Nelley,  has  found  the  same  in  the 
saliva  of  healthy  persons.  With  regard  lo  the  cvacu.\tions  con- 
taining the  virus.  Dr.  Klein  found  that  in  India  many  of  the  public- 
built  wells  were  contaminated  by  sewage,  and  th.it  tl  e  water, 
though  nominally  not  used  for  drinking  purposes,  forex)  ediency 
was  generally  so  used,  and  esjjecially  at  night  time.  Again,  at 
Benares  a  large  sewer  opens  into  the  Ganges  at  a  spot  w  here  the 
pilgrims  and  natives  perform  their  religious  ablutions,  thi<c  in- 
cluding especially  the  washing  out  of  Ine  mouth  with  the  river 
water.  In  spite  of  this  only  sporadic  cases  of  cholera  occur. 
Dr.  Klein  has  been  led  to  the  conclusion  with  regard  to  the 
cholera— that  Koch's  bacillus  cannot  be  the  cholera  germ. 
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Amtruan  Journal  of  Scieme,  March. — Prof.  Marsh's  mono- 
graph on  the  Dinocerata,  by  L.  P.  D.  This  valuable  contribu- 
tion to  American  palaeontology  forms  a  sequel  to  the  author's 
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til  -  r'^--.iilts  of  a  fresh  ^tudy,  Ix-jjun  in  1>^S;.  of 
n  n  cxtcn'lip'^  ovor  parts    of  " 


wr^Tk  OB  tli«  *'Hon*«>mith<r«,  or  bird^witn  h,  :\i  1  -mt.^in.  a 
fall  tec  >tUA  tit  thtt  peculiar  <if<ler  of  flumrii  -il-  !  ;  c<^Tered  by  him 
rffirm?  tit«  bnt  Afieta  year*  in  the  cariy  f  riury  fbimauoiM  of 

Wyoming.    Th<:  bctUTrinetMUifl 

of         f'-,'  '<Ti.  wti<Tc  alone  the  rerD.iins  nf  I>ifvx«rra]a  have 

h-.fh-r'-.i  \->-rr\  f'.  -n  l,  have  alrf.T  !y  y:i;l'f- I  p-ir*>,  r,i  f>ver  200 
iri'l;>i't.i.''.I-.  w^ricli  Mt:  now  f^roiip^r.l  in  three  ;:;>  ncr.-i  :  iJinocem^. 
Mar-h  ;  T  ifi't'.'T  i •.  Mnr«h  ;  ari'i  I'int.athcriuni.  l>eifly.  Thf 
l2->t-nnm'-!  t;  ■  -  ir>  to  \k:  the  m'^r  (irlmfiv<-  tyi>c,  anW  1  inocfra'» 
th«  m'-wt  %I"xrciaii-.'?'t.  Iiin-x  (-ra-i  l)*:iti::' in't-mi'-ilnrt:.     '^)f '.[>eci<_<. 

tbif  nrnnber  cannot  y«  be  detmnj  ir  i,  um  tKmy  more  or  Ic- 
rli^tinct  foniw  have  already  been  rec'.pniv_'|.  in  stature  and 
movementi  it  appear*  to  haw  rtsrniijlc'i  the  clq.hint  as  mu<h 
t!t  »ny  '-(her  known  type,  differiiH;  frum  it  t-^p.ci.-illy  in  tV.f^ 
•hape  of  the  xl<ull,  renuurKably  tmaU  brain,  longer  neck,  and 
more  bent  f'>re  lim^it.  It  was  by  tar  the  lai^ot  of  all  known 
Cocene  wnvu^W  The  piii>er  «  enriched  with  mimcmu*  ithmm 
tion*.  snH  with  a  m.-io  ^tiowini'  the  region  of  Dinocrra*  be<l«.. - 
(Hi  'I  'inic  T' virTi;M;i|.|iy,  wi:I)  a  L;'-"l"Kical  m.i|.  ftt 
\)\r  'y^.viiu-.r  I'V   I  anil.  .  D.   I>nna.    In  thjs  pa|>rr  t)i^ 

.Till  fv»r  'Mil  >'  I 

thf    I  ri<  oriic 

Cf>nn'-ciicut,  Vrrmont,  ami  New  York.  'ITic  rocks  de>Lr 
Comprtv'  the  Taconie  ^kirt*  of  the  laconic  ranKe,  and  robordmntc 
rid|;e*  within  the  ailjoininj;  limestone  area  ;  the  limeitnMC  f'lrnia- 
ttonn  on  the  cnxt  and  west  si<le!>  of  the  Taconic  ntoge ;  and  the 
quariate  ailjoininK  or  within  the  limestooe  area.  All  thcNc 
mcks  are  rej^rdefl  «  belonpn};  to  one  sy-^teiit  of  Lower 
Silnriao  bkCi  ^'il^  '''^  Taconic  «:lit>-|s  tt  th«  upper  member  of 
the  s<•rJl■^,  The  mn[.  is  to  a  sealc  of  half  an  inch  to  the  mile. — 
Variuii'itis  i)f  l.itiHi'le,  by  As.i|«h  Hall.  The  author  deals  with 
Sitjnor  )'>  t,;'.li'^  riTently  iiro|)OT(l  |>lan  for  investigating  varia- 
tions of  laliti  'Ir  by  spri  iai  «.enes  of  observations  made  wiih  the 
l-e^t  jirinie  vi  rtii  .■>l  timi'lt  invlrumetii  in  ^ elected  lists  of  stars. 
A  chief  ftniiire  of  the  plan  is  that  ilic  work  is  to  l)c  mainly 
dififrinii.ll,  I  we  iil'^<rva(<»ries  umlcr  the  same  or  nearly  the 
s:inie  l;itiiin|(-  <jo-o|>eraiin^. — Nf>'es  on  the  juraxsic  strata  of 
North  AiiK  rieti,  by  Charles  A.  Wliitc.  The  piper  i< mainly  a 
reply  to  ihe  objection*  raised  Mr.  J,  K.  Whlfcaves.  of  the 
Canndiiin  (icolri^ical  Survey  agatnit  the  ctaoification  of  certain 
expniiFd  fnmiaii(>n<i  frcauently  occnning  throughaal  Colorado. 
Wyoming;.  Dakoia,  Uton,  and  Montana,  and  usually  referred  to 
the  Juias-.ic  perioil.  —  Meteoric  iron  from  Coahuila,  Mexico,  by 
M.  T.  I.'i]iion.  An  analysi'i  of  a  fragment  of  ihi^  meteoric 
^lr^^v.  wriLdiiiijj  afnuit  i<)2  lbs.,  yiekled  :  iron,  91" S/i  ;  nickel, 
7".}2  ;  coh:dt,  50;  phi>s|diorus,  "37. — ^Optical  projection  of 
acoustic  nirves,  l»y  W.  I.e  Conte  Stevens.  Dpticnl  presentn- 
lion-.  of  a  cnnc'ird  and  a  discord  are  shown  projcctc<l  on  a  screen 
by  a  simpir  and  ingenious  jirocess.^ — Measurement  of  strong 
elcciiical  currents  John  'Irowbridge.^ — I)ivisibility  of  tlie 
Arch.van  furmMionji  m  the  North-We«t,  by  R.  \).  Ir^'ing.  The 
r^on  here  Investigated  ocnipie^,  a*  indicated  by  the  actom- 
panyinir  sketch-map,  a  tract  «ume  nxlv  milea  bi  )eo0h  between 
Ijike  Nnmaka){pn,  In  North  WiHonno,  and  Lake  Gqgebic,  in 
Knrth  ^fich^gan.  The  Arthiean  mcktof  thu  dutrict  are  re 
feired  to  fhe  lluroiiian  and  I  aurcntian  systems. — Mincral>>gic.il 
nnlf-,  by  W.  !• .  Hidden.  S|ycimcus  are  descrilxMl  of  phcnatitc 
,ii)d  Xi  notine.  from  new  localities  ;  of  Fayalite,  from  Colorado  ; 
uf  /irci>n,  from  t.  iuiada  ;  atiil  uf  tutilc  and  cincmldk,  fioin  Nutth 
Carolina. 

XMhrit  ht.tt  titm  dtrK.  Gtutttrhnjt  itr  It^stitukaftem  unidtr 

Cnivniht!  :u  ('"I'.Vjrr Aupist  to  Dtcembcr,  1SS4.— -A  con- 


l.m^'  Schering. — On  tho  c>e*r>^«BciM4*  ^. 
Ldiiitd  Ricckc— On  the  inAra  m  ai 
comparatnv  in  Mizic^Gaduc,  by-  Loo  W 
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I  liUearolytic  and  V<..ltaii:  Cell-      li)  < 
'     The  existence  of  ihis  yL  n-vaeano  b**  *  p'S  •  — - 
ever  since  the  yctUT  l8tl.  aod  Uie  '|«eaiiB  tt  • 
many  invest;^»«loi*.    In  the  fweoT  patPTr  an  '•■ 

'■t' metf.  nK  (ly  nir.ins  ..f  which   i'-    "i'.  -;  -        — • 
'  other  iii'-!h<."'.'-i  arc  n^^tn  Cnr        ■. -.I'l-^ 
I  "  fcM^'.ancc,'"  either  c^  lli-c-usely  Ji         •     ■  .  • 

•r<  l)tic  cell,  or  >e!iafa:oly  .1:  each  cti^ir.^U 
'  lilt  inierfcrtTnce  of  ]•  ihirisali'm,  a'«d  »,f  MKf^  . 
measuteir.cD;*,  are  ^\">  .ic>tnhi-l. 

'Ihe  :ntiuer.LC  of  va^:<^•.:^  circum«(  ;n  <•    <:'.t  c  •'• 


were  invc-.tii;a!cd— VIZ. 


and  lii". 


resi-t.i:icc 


Ma>>achu.etts,  1  elecirol>-te  Tstren-th  of  ditto  ;  on 


A.   I  nn. 


trihiilii-n  to  the  theory  iif  tl 
\V.  ^on^t.  —  Remarks  on 
fatii>s  ol  cycloidfti  curves, 
syinnietrit.i!  rclationi  anc    '  '\ 
jjcriKle.— l'>n  ihe  hiitolo^  i.i 
ilatnnnn.— '(^n  vunc  derivatives  of  i 
the  pr<;|Kira,t)on  t»f  orthol        '  : 
Paul  Jannajsch.  —  .A  c^inlriV 
sion«  developed  Uv>m  h  unities,  by 
on  the  optical  utruClure  and  iifcjjse 
—  On   sQinr  noteworthy  areliwor 
Fri'' hich  Wicseler.— Remarks  t* 
I    II  'nte.— On  the  litrimetri' 
i  icirrtf. — On  ihe  Llevcjopittcn 
Limmx  agmtu,  by  I.  Urock.- 
LolipfMU*  Lam.  {LAukia  L*t. 

Mttktmatk*,  edited  . 


*vtr.rnf i»"*n  nf  lir^ht 


•  ,1- 


in  rrv-^tals 

■•A      :  .: 

'a    I..  \!:im, 


IcntJiy  of  ctjiicnf  .ii»d  <iie  nf  elc."  • 

temperature ;  and  chttuical  orrwdon.     Tb»  > 
phenomenon  t<i  size  of  plate  in  ^rolCaic  cc"-.  K  ••j 
negative  plates  rc^]>ec!lrely,  aod  tO  «tnen^;;>i  .t'  -.  -  . 
celi-..  were  also  cTnni:nv-'.,  an  i  !he  rr^ul"*  are  ^ 

The  following  are  the  ch:» :        e*f»^hvli«H  * 
Th.it    a  s])ecics  of  el'  C'lic  "  re~l-*.Tr,;-r .  "  T.  - 

jKil.iri--  ition  and  of  ordinary  criditci  ;•  in-rr-';^' ;  •:?>-.  -.- 
in  .amount  in  ditTnn;  ca-.-  .,  <  v  • .  r  :hr        •  -» 
tac!  <if  mcials  and  lifpiids  in  <1tct>.I)-;«:  xr  i  •  .• 
till-  "  resi>;ance  "  varie>  lar^v  lv  m  Ain--«"iint  mr^ 
in  the  same  solution,  and  with  (be  «t.'!nc  r--  ; 
wluiiont ;  In  <lilute  li^hittons  of  mtntrs!  > 
^strengths*  or  ol  diffinent  tempeialuiM,  art')  m  • 
c.i.->ily  corrodiUe  vetah  which  fixm  quKkljr  *■••• 
large  with  those  which  are  not  corrodeil  :  x- 
the  case  of  those  which  by 

The  results  of  the  e\|v  riliitnS  at^'  -1-  v»  -hj     '  • 
current  was  "  resist eti  '    in  d;tTerent  <!«vfcT-,  ■     r  - 
ntcial  when  employed  as  an  ancHle.  arni  viht  -  l  -  t  1 
also  by  the  same  metal  when  ii-o-i  is         i.  ■      ■  . 
res]iectively  ;  and  that  the  pri.i>i.rti-ins    '.      ^  ••s. 
An  ancnle  .an'I  cathixle  of  fhe  same  tnei^  <i '  • 
diffrrcnt  metal  in  every  difTcren!  electrolyte  ^ 
electrr  lyteK  and  at  every  dtAercnt  tcmperattf^ 
resistance  at  the  ADode  WIS  tisualK  mailer  t\v:  • 
cathode :  in  lome cases  howem»  where  a  li:^  m»i-  ai 
the  anode,  aa  apparently  yevem  cflect  oocarrr  :  . 
from  a  given  positive  plate  of  a  voltaic  c 
resisted  by  ever)'  different  n>etftl  med  M  a  dc-^v 
cell  ;  and  that  by  ri-c  of  temperature  "tna^Sn 
Usually  and  considerably  reiiucc*!. 

They  further  show  that  this  »jK-<irs  of 
largely  reduced  by  increasing  the  strength  oi'  .  ~m- 
thus    conspicuously  di'tmgiiishcd    frctm    •■■t  i^r^-      ,  * 
resistatice  of  t!ic  clcc'rolyte.     In  conxsqarr.^T     t  - 
"transfer-resistance"  was  greatty  inflococr-i  !t  --^ 
stance  which  altered  the  ordinary  revMuxx.   ar.  : 
strength  of  current    The  usual  cffcc:  of  .Un-r.-.J  -i^  tSz 
of  current  alone,  by  MJaigjb!|(  both  the  eiearr.f«^  sml 
the  strength  constant,  was  to  dsaiaUl  the  -7^ 
nnce  ;  '*  .nnd  of  enlarging  one  oll^t**  fniVT-o 

.  -1-  '■■  .  n  !  'v.t-rn-.f-f  it  •!  the  othifi the 1  ^---XCl 
1.  -pilr:   •lit  ihc  in'ltrr.-.c  •(  Im^y 

han  til. 11  <■/■  s;feTtgth  ol  c^fTrftl.  Tl 

ited, "  iiril  Ui^-cr 


■  1 


larKC  quantjiie*. 
y  of  Complex  dim 
rst  nu-s. — Reseafchc» 
e,  by  C.  Klein 
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:8n  Society,  M.irch  i  i.  —  Sir  John  I.ubbock,  Bart., 

i,  M  the  chair  — Dr.  J.  (Jrievc  an4  Mr.  Chas.  T. 
nre  cheKd  Fdiows  of  tlie  Society. — Dr.  G.  J.  Romane; 

two  hWDW  crania  frain  South  Africa  ;  one  wn  that  of 
I'lml  bnshiMB  frooi  Kmin  River»  Cango  district,  Gadts* 
>mnt&  through  Dr.  StroniL — Mr.  J,  G-  Baker  drew 
(o  a  specimen  of  a  supprwed  hybria  between  the  two 
/(V  .in<i  Cailrria,  an<l  grown  in  the  tllasgoiv  Fiotanic 

/le  aNo  showed  .t  curious  new  fLm,  Pt'lyf-iMiium 
us)  folyditlyL'H,    H«ncc.   discovered    !>)■    Mr.  W. 

F.L..S.,  in  the  Island  of  l-ormosA. — A  piper  was 
uw  hydroids  from  the  collection  of  Mi     <.:i'i\.  by 

ii. in.  Thirty-eight  ni'ccics  distributed  anuing  twelve 
[■  de<:crib.:d  as  new.  Among  thd.-  the  phiinvd.irian 
aW/ii.iiHm,  is  very  rcm.irkable,  not  only  by  the  possps- 
;h  fixed  anfl  mov.ibic  ncni.nophorc,  in  .iccordince  with 
e  UfUn^mt  of  the  CMhn^  ooUection,  »  holds  a 
itennediate  between  the  typical  Eletttheroplean  and 
lean  genera,  but  the  bet  that  every  hydmcladium 
d  on  a  eyliiidricn!  jointed  peduncle.  Among  other  re- 
mi  sijjnificant  form  -  i-  ri.- 1' .  wliich  the  aiitlior  Rive«  the 
Ni  ir.it  kfUr<<mor/ikii.  li.Uu>.irc  found  connbinL'<l  on  ihc 
•pliylon  ttok-ss  tftan  three  inorpholo^ic:il  tyi  e>,  which,  I 

srp.-ira«e!v,  woohl  be  iustly  rci^ir  led  as  lopicscnting  ■ 
•.T,  T/iiiiin  \  /),rii;,>.,yf>hiif,  mid  Settiiloria.  Not-  ' 
g  ibis  singular  combination  of  f)rin<!.  the  anihor  does 
that  the  character*  of  the  specimen  iustilics  the  con- 
a  new  genu*  ;  and  ho  rejvTid'  the  tj-'uenc  ["Tsl'ion  of 
a*i  detemjinc'l  by  that  one  of  the  throe  f'>rnis  which 
idlf  pirerailed  in  it.  7'Amiatta  kft*rmor/>hit  thus 
'erj  marked  way  the  iitdefiaUeneM  of  tl>e  houndariea 
u  rcnt  MologimI  group>,  and  calU  to  mindaphe- 
»vn  to  ocenr  anion;;  plunts,  as  in  certain  epiphvtical 
which  lh<  <Miic-  '11.  has  been  o  served  to  carry 
able  to  scvi.r.il  grill  lir  ty(H"s. — ^'I'hen  futlowed  n 
,■>(.  W'jiliam  .\rmil,  11-^  .  \\:.  on  pl.inis  met  with 
Nforcby,  tianlisk,  O'Neill,  and  Mari;.iret  Islamls, 
m  New  Ctnaeo,  and  in  which  a  list  of  over  ijo 

wn. 

Sociciy,  March  14.  —  I'rof.  (iii;hrie,  Prcsidrni,  in 
rft)>t.   Abney  read  .1  pnjv-r  npon  rei  rnt  rcscarclies 
In  {;<-nci.^!  a  but  luniy  l-xe.  bt.it  in  three  w.iys  ; 
1,  hy  convection,  .t  !■!  by  r.Tb.itif>n.    In  the  cA'-e  of 
nnictit  of  an  incandoscrnt  l.imji  ihc  tv'^-  "t  h'.-at  by  ' 
insi}»nificant,  and  a  vries  of  e\pi-Tiiiient«  h;is  Ix/en  \ 
rmine  llic  amount  ot' radi.ition — ihnt  t>,  the  enerjjv  . 
radiant  hcit  for  every  unit  of  elect rirtl  cner:^- 
te  lamp.    Mr.  Croo'^i-s  b.-.s  invcHKattd  the  »ub- 
in  in  high  vacua,  the  oobn^'  \»»\\^:^  tjeing  thcrmo- 
nd  hat  come  to  the  coocluuon  that,  at  orMurcs 
illionths  nnd  1  millionth  of  an  atmiKphcre,  the 
•s  as    the    mean  molecular  free  P«th.    In  the 
rVncnfs    incindcsc-Tt  lamp*  of  tnin  fjla«  were 
lU-rciit  rb-i^rees,  the  inliiii'.r  '    in;;  nxMstire' 1  b)- 
It  w.as  found  ihnt,  friHTi.j:i  ■  :      .r.iliit  lo  10  niil- 
tmosptiarc  the  r.\  b.itiim  inv-rea-t  H  uniformly  witli 
.  -Nil re.    I'ttt  that  li':yon  l  ibis  [.(.^nt    it  becomes 
A  more  iinp<ir:.int  'Hiestinn  i>  to  ilrtermtnc  the 
If  ion  for  any  particiil.ir  ray  unUr  the  :\t>ove  con- 
was  eflfectC'l  oy  placing  a  sitiall  tbcrtiiMpile  in  tlie 
if  the  spccfmin.    Plotting  the  rc-uh^  with  watt-; 
}  rarlinfion  as  ordlnates,  the  curre-  for  each  kind 
{  i<i  )>c  very  aoatntdy  hyperbola'*  with  ▼extical 
mIi  giv<--s  m  method  for  rendering  identient  the 
'hi  emitted  by  two  lamp*.    We  have  only  to 
n  corre--pon.Iinj;  to  a  pirtictib.r  kind  of  Hjjht  for 
hen,  by  examining  the  curve  corre-p' iiubnj,'  to 
ff^ffgf  l:^m\>,  ftn<\  for  whal  number  ot  wat!s  the 
—  I'f'f-  .!•  A.  Fleming;  rrir!  .-x  pi|vr  on 
of  inci»n«I»scerit  lanips.      The  .iiitbor  ha* 
►«>r  of  .-stAt !'>•«*■"*'  connecting  ih--  life,  ro-i-i.ince, 
VAilentsAl  Aiff'cnwt  of  incandescent  \xm\n,  and 
gll^^uk  m  wieW  of  showing  the  mtitti.il  relations 
'M^itail  CqmtHiO'^.    A  cxtrve  showing  the 
i^H         *  U»  •ny  other  b  called  a  characteristic 
varlcMti  results  arrived  at  was 
""ipan^d  \<y  Profs.  Ayrton  and 
that  for  A  certain  class 
«  a  cooxtant,  varies  as  the 

1 


by  candles  pier  horse-power.  The  constant,  which,  in  the  lamps 
examined,  is  alxiut  2&'T,  is  nearly  the  potential  difTcrence  at 
which  the  lamp  begins  to  emit  light  ;  hence  the  law  may  be  put 
into  thlsform:  The  efifective  potential  difference  vanet  as  the 
cube- root  of  the  efficiency.  Using  the  results  obtainedt  the 
author  tfaea  aolrcd  the  praUem  01  detenniniiig  the  oanditioaa 
for  a  ninlomm  cost  per  candle,  and  obtained  a  resott  doiely 
agreeing  with  that  communicated  at  the  last  meeting  hv  rror*. 
Ayrton  and  Perr>".  In  answer  to  Lrirtl  Uayleigh,  Dr.  l  lcning 
stated  that  he  had  not  calculated  the  increase  of  c>)st  <l.u'  ti.  a 
variation  from  the  most  favoiirahle  condiiions  ;  it  fi  i.l  licen 
shown,  hoisijvrf,  by  Messrs.  .Ayrton  .mil  \\\r\  I'la:  the  iiuTCasC 
of  cost  due  to  a  variation  of  ])otential  ctitterence  amountmg  to 
3  or  4  per  ojnf.  upon  eub-  r  ^;(!._»  of  the  value  corres|)onding  to 
least  cost  was  very  small. — Mr.  C,  Cleminshaw  described  some 
further  experiments  on  spectrum  analysis.  These  consisted  of 
methods  of  obtatoiog  the  inversion  of  the  aodiuro  line  in  thespee- 
trum  of  the  limelight  The  first  consisted  in  conceBtialing  the 
ra)'s  from  the  slit  by  a  lens,  just  l>eyond  the  foOK  of  which  is  a 
s])»on  in  which  sodium  is  ignited  by  a  Bnnsen  flame.  In  the 
scconil  i-.H.-iIi"  !  tiuriirr  ,irnt  so<!iu;ii  are  introduced  l>etweeD 
the  liii.<-  .in  l  the  sht,  *:ul  tarU>iuc  .icni  is  introduced  into  the 
fl.imc.  1  ''K'  result  in  cither  case  is  to  cinv-j  Ihl  r-:oii  nf  tiie 
I)  linr.  Vx.A.  C'liiihric,  nlluding  lo  the  p.tlc  i»iiic  llauic  produced 
by  cnmir.oii  -iili  111  a  iu  il  fire,  suggested  that  there  might  be 
niDre  than  a  mere  uiet  liumcal  action  produced  by  the  carlwnic 
acid.  Mr.  Clcminshaw,  however,  Iwlievetl  that  the  action  was 
inirely  mechanical.— An  abstract  nf  communication  by  Dr. 
John  Hopkioson  on  SirW.  Thomson  s  quadrant  electrometer 
was  read  oy  the  Secretary.  According  to  Maxwell,  the  deflcc* 
tion  fwoduced  by  a  given  difference  of  p-Menttal  between  the 
quadrants  is  given  by  the  fortnuln- 


d^-  K{A  -  L){C-  '^  -  ) 


where  ^  and  arc  the  potentials  of  the  quadrants,  and  C  that 
of  the  needle.  Dr.  Hopkinson  finds,  however,  that  the  oaaataat 

X  should  be  the  quantity   being  due  to  nod  depend- 

ing  on  the  unsymmetrical  position  of  the  needle  with  respect  to 

the  quadrants. 

Zoolttfteal  Sociciy,  March  17.— Prof.  W.  H.  Flower, 

M..D.,  V.P.R.S.,  President,  in  the  diair.— Mr.  Kchter  exhi- 
bited and  made  rematlu  on  a  duck  shot  on  T>ord  Bolton's  cttale 

in  Yorkshire  which  appeared  to  be  a  sinj^iilar  variety  of  the 
Scaup  {FuligvJa  mtinl.i).—^^.  W.  H.  Tegetmcier,  F.Z.S., 
exhil  i'v  ;  .\-a  \  made  remarks  on  a  pair  of  ;il .1101  iri.il  ili-i-r's  nri'Ir-fi 
obtaimti  in  India.  —  I  »r.  F.  H.  H.  GuilKmard  rea  1  .t  jjapcr 
the  ornithology  of  the  Sulu  Archipelago,  showing  that  the  ornis 
of  that  gn>uj»  is  purely  Philippine,  nnd  thai  the  Hneof  separation 
between  'he  latter  archipelago  an<l  Borneo  lies  lietwcen  the 
islands  of  Sibulu  and  Tawi-tawi,  Dr.  Guiilemard  aiUled  fifty 
species  to  the  list  of  birds  hithcito  known  from  Sulu,  two  of 
winch  were  new  to  science. — A  communication  was  read  from 
Mr.  T,  Kiruh,  of  the  Royal  Zoological  Museu  n,  Dresden,  con- 
t.iining  tiescriptions  of  some  new  bMtterfics  obtained  hy  the  col- 
lectors of  Mr.  Kie<!el  in  TinjoT-Taut.— A  communication  was 
nil  tr.  11  I  f  \V.  Nation,  C.M.Z.S.,  containing  some  notes 
on  :i>e  1  t  ruviar.  tint  swallow  [J'ttrpfkeliiinn  rufuoUtt). — A  com- 
mtmicaii rin  was  lead  from  the  Rev.  H.  S.  (iorham  containing  a 
reN  isi<in  of  the  Phytophagous  (Tolcoptera  of  the  Japanese  fauna, 
of  llic  suli-families  Cn  in/in,,-  and  Hisf<itiit. —  A  commimication 
was  read  from  Lieut. -Col.  C.  Swinhoe,  F'.Z.S.,  Iteing  the  second 
of  his  scries  of  papers  on  the  I.epidoptcra  of  Homl>ay  nnd  the 
r>eccan.  .  The  present  paper  treated  of  the  first  portion  of  the 
Heierocera.— Dr.  Hans  Gadow,  CM.Z.S.,  gave  an  nccount  of 
the  anatomical  ditferenccs  observed  during  an  examination  of 
cxanipl  s  of  the  three  species  of  rhea  (A**,  umerkima,  mmen- 
rAytmha,  and  itarwini). 

Chemical  Society,  March  10.— Dr.  \V.  II.  Perkin.  F.R.S., 
Presdent,  in  the  chair.— Tl»c  following  jopers  were  read  :— On 
the  presence  fif  choline  on  hops,  by  Dr.  Griess,  F,R.S.,  ai>d 
Dr.  G.  II.  Harrow.— Fluorene,  Fart  III.,  by  Dr.  W.  R. 
It  i^ilii.  n  — Combostion  in  dried  cases,  hy  H.  Brerelon 
Baiicr,  B.A. 

BmomolOglcal  fiodaty,  Maidl  4.— The  President  in  the 
chair.— Four  new  mcmberi  were  electod.— Mr.  T.  R.  Billnpa 
exhibited  specimen*  of  Cirmbphtt  HMitt  Sletn.  ham  diohliaiB. 
—Re*.  W.  W.  Fowhr  MUbiM  tfa«  aalqDa  ipeeiMn  of  Opyitm 
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atratulum,  Keiit.  ;  and  specimens  of  an  Indian  Castida  in  which 
the  colinirs  were  pie-crvcd.  I^r.  Shaq>  remarked  on  l)ic  culour- 
ing  maMi  r  ,  r  the  C'/iw»V/;r/,y-.  Mr.  Fo'sv::  !  hkr  wise  cxliihittd  a 
naicriseopical  movable  stapc,  suited  (o  eruuiiii/lu(;ical  purpose. — 
Mr.  \V.  r.  Kirby  rxhiliiicd  a  variety  of  Sf'ilaonta  luhiui-f-ztia, 
Esp.,  which  had  Ikxh  found  in  the  iJriii.sh  Museum  (N.ilural 
History),  South  Kensinfjton. —  .Mr.  A.  (1.  liuiler  cimimunic.ited 
a  few  obscr^•ation.<i  toucliing  M.  Dc  Niceville's  recent  suggestions 
on  seasonal  dimorphism  in  the  Lepidoptera.  which  gave  rise  to 
some  discauioo.->J>r«  D,  Sharp  remarked  on  the  recent  dis- 
covery of  two  different  forms  of  spermatona  in  H-lops  striatus, 
Fonsc. — Papers  read  t — monorrapfa  of  British  JBnuomid^, 
Part  t,  l»y  the  Rev.  T.  A.  Mamiall.---Descripiions  irf  new 
species  of  I.anguriidrp,  by  the  Kev.  W.  \V.  Fowler. — <^n  the 
iliscovery  of  a  species  of  the  Neuropterous  family,  Xtmo^hrid-r , 
in  South  America,  with  ,  i  i .1  considcrBlifms  regardii^  ihe 
family,  by  Mr.  R.  McLachlnn. 

Mineralos^cal  Society,  March  lo. — The  Rev.  Prof.  Bonney. 
D.Sc.  F.R.S4,  President*  in  the  chair. ^Messrs.  Jain<.'«  Cnrrie, 
Alfnd  Httrker,  and  M.  Alfred  Lacroix  were  elected  members.  - 

The  Secretary  read  a  paper  Ity  M.  11.  Sj<i;;ren  (rommunieaird 
by  r»r.  Hugo  Muller)  on  the  crystalline  cliaractf-r  nf  {;r.Tj>hi!e.-- 
Mr.  \V.  Semmotis  ri  :ul  a  (upcr  on  a  new  discovery  of  connclite. 
— The  bal.tnce  -heet  of  tb.:  Society  fur  thc  year  ibH,  which  will 

l<-  I'  i<:  with  the  next  p.iii..f  the  7*  "''MtA  showed  the  Society's 
financial  position  to  l>e  satisifaclury. 

Inttittttion  of  Chrtt  Bngtnten,  March  24.-~Sir  Frederick 
J.  Bramwell,  F.R,S.,  President,  in  the  chair. — The  paper  read 
w«^  on  the  electrical  recutaiion  of  the  speed  of  steam<engine« 
and  of  other  moton  ror  driving  dynamoi,  by  Mr.  P.  W. 

Willatis. 

Va  wwwcw 

Royal  Pbysical  Society,  March  i&— Mr.  B.  N.  Pencb, 
P.RS.E.,  F.G.S.,  President,  in  the  duir.—The  following 
oommunicatioos  were  read  :— On  certain  peat  and  tarn  deposits 
in  the  North  of  Kn^luid,  by  Mr.  Hnfih  Miller,  Fxi.S  , 
Assoc. k.S.M.  — Mr.  Robeit  Ki  Nton,  F.t;..S.,  d»  «crihe<l  three 
new  species  of  Fossd  Lyc<>pods  from  the  carlxmiieroiis  furma- 
:  ,  I  /,;,,,•  M'Afur.'rit-,  from  Kedstock  ;  Sixt'/irriu  Cuiatfn, 
Iruin  the  Newcastle  coalfield  ;  and  I.  f-iil^Ji'"  iron  /'fiii/'ih,  f  om 
Falkirk. — On  the  chemical  compositt m  <.f  v  ,ine  samjiles  of 
Scotch  ensilage,  by  Mr.  W.  Ivison  Mncn  lain,  F.CS.,  F.  Inst. 
Chem, — Specimens  and  section*  of  caseoits  tumour;,  found  in 
the  muscles  of  a  hake,  were  described  and  exhibited  by  G.  Sims 
Woodhead,  M.D.,  F.R.C.P.F.,  who  had  feceived  tllCB  liom 
Dr.  R. H.  Tnqoair,  F.R.S.  These cattous  maiMs  wvie  com 
posed  of  brokeO'^own  niiscalar  fibre,  which  ajipeared  to  have 
midergcne  a  peculiar  wa%y  or  vitreous  degeneration.  Surruun<l- 
ing  these  was  an  area  of  young  cellular  tissue,  with  a  considci- 
able  iiunilivi  < 'f  f il.i.>.l  \  rs-cl  .  aini  .u()  :ii.i  ;lux  cellular  area  the 
muscici  wiie  uiiili  i..;' the  same  peculiar  w.ixy  chanjje.  No 
parasite  could  l>c  ti iiiiul,  and  it  was  su^jgcstcd  that  the  cli.inge 
might  be  due  to  violent  muscular  action.  Dr,  Woodhead  also 
showeil  sjiecimcns  of  thc  liver  of  a  fowl,  inwIuLh  we  re  numerous 
ciscous  no<lules.  In  these  liacilli  were  found  in  very  consirlcr- 
able  numbers,  giving  the  same  reactions  as  Tubercle  and  Lepra 
l>acilli.  Mr.  Owen  Williams,  M  R.C.V.$.,  in  the  discussion 
which  ensued,  mentioned  that  lubercnkdl  was  often  found  in 
highly-bred  fowls,  and  in  rabbits. 
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I>«lling  force,  by  M    .\.  L»-beu  -  A  -.r- 
I_-imbert's  throi cm  iin  '.he  r.  . .!■.:»!  3,""   -    '  • 
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spectrum  of  the  vapour  of  water  and 
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by  M,  MoK»Mrd, 


CONTENTS 

Th;  Mctrorology  of  the  Atlantic  ... 
Muii  ^  "  Prmctplcs  of  Cbernietry '  .  .  -  • 
Our  Book  Shelt:— 

Meyer's  "  Eine  WelireLsc" 
Letters  to  the  BdilOf 

Molecular  Dynamics. —Prof.  Geo.  Fiaa  f-- ' 
Civilisation  and  Eyesight. — Satgec4l  H.  I  • ' 
Mr.  Lowne  oa  the  Morphology  of  laicr 

Prof.  B.  Ray  Lankcatcr.  F.R.S,  . 
On  the  Terminology  of  the  Mathcmitim  ' 
Fbsiicity.— ProC  Alex.  B.  W.  Kcoae^  ' 

tr,:(t.l)  

Thc  Colours  of  .\rctic  Animals.  — R.  Meiii-! 
An  Krror  in  Gao  4*$  Pbytics.— B.  Doa|(afi 

bald        .  .   

Exceptional  Whiteness  la  Trefwcal  JUa--" 

Col.  A.  T.  Fraser   

Far  sigh! eilness.  —  Dr  Ecnil  Ifctagtf 
Krakatoa.— Henry  Cecil     .  . 
I  he  HeGOtt  Aurora. —Willourbby  ^aii\i 
The  CosBM^e  Tbeoiy  of  M.  Faye.  1^  1^  • 

Dafwin,  P.It.8.  ... 
Sir  William  Thomcon  on  Moleciilar  D} 

Dy  Prof.  George  Potbea  ,  ^  . 
C)t\'  ,ind  Guilds  of  London  Institute 
Thf  Pcabody  Muaeum  at  New  MavrSi.  ' 

Notes  

Out  Astronomical  Column 

A  &tjr  with  \AT2,t  Proper  im.>>io 
Comet  ..... 


"53 


^  the  cue  II 


^KheApj 
~  ag  tbc^ 


.f  M  \ 
to  the 


State 


on  the 
of  vapo 


Digitizeo 


ii  1, 1885J 


NATURE 


clxxiii 


BSCRimONS  to  "NATURE." 

«.  d. 

^'l^lrlT  28  o 

H.ilf-vfnfly  14  6 

uu.irtfr^v   76 

he  United  Sutes.  the  Continent,  und  all  places 
the  Postal  Union 

».  d. 

H.ilf-ycirljf 
Qnnrtfrly, 


  S  6 


KG  ES  for  A  D  V  F,  R  T I S  E i\l  EN  TS. 

drci:  I  i-icsii-  c  '!ui:in  zi.  bd,   QJ.  uer  UtieAfter. 

£  t,  4. 

■•F.ij,':ifti  r.ige.  <n  Ou.irter  Column  .  .  .  o  tS  6 

;lrr  I  i^f,  or  Hiilf  .t.  C'f.lumn  '  '5 

I  ,1  I'a^'t,  nr  .1  t^)lui:in  3    5  O 

>lr  t'.T','e  6    6  O 

0!7:<(  Or.hrl  payahU  to  MACMlU  AS'  CO 
FICR:  30,  Hpni^oFn  Stupft,  Strwd,  \V.C. 


I.OSDiiN 
iliVKSnA  r,  Af mi.  3 
J-zoiLiniY,  4i  i.— Utj  Um  Co«wi  I'Vij-a  of  (Ilai^ygia,  Suulli  Iiily  : 
Knrci.-Stmiieim  Vrntkble  VM/agf.  ObacrvMi«M  »r  (he  Ccil»- 
'  fV>lapLu]D  ;  ind  00  KotMoff'*  O^ila  in  the  Emlgcpem-Mll* 

:  ■>  li  :       ■  -H  'T  M  ■  ..;ri:. 

.'.1    Sr-.  'A- :\ .   la  'i.—^>n  :>n  ripuvr  n   in    Murioeti  Df.  T- 

.S<">ciltTV,  «t  8. — Now*  on  t  r  !■  ii. .ii.il  [tKi .11  ■•n.t!  in  »  CorrenC 
M  /-  L^nrv*,  P)i.D-— On  the  ('unuoii^^u  i>t  H  yixxiinilca  from 
lx4il«  ;        «n  ihe  EaUieno*  d  BmHub  and  IjMid  Niirow 
tJr<-  R.  Diva*  and  T.  HtJ«. 

t  I'SESDaV.  Amil  8. 
R.     .  .1  h  Ai.       II  I  >  .,t  8,— New  Flonin  :  I  ir  f*.  \ .  Hirl-..-: 
.  I  ii.,'  Hi.iioM  ^|,<  ||  .  Si;.' :<-oiM  Films  100  Thin  10  show  a 
-  ;  r         (.A    i  i'.i:^irii(.i'a*  PNjccrioa»o(l'>iiii«m» :  H. 

rj/rs.\  DAY',  Ap»ii  9 

AisotiA  rur.,  .M  S     N.  tps  on  the  Oldh*vieii  at  C»t<!t 

^.  Halnn,  i  < '  S  -< )  1  iii-  GiacUl  Drift  «r  Ndtfolh  I  H-  B. 

K1P.\  )'.  Arxu   1:  .. 
OKOWICAL  S<  "  11-  :  v.  .11  ^ 

SATuaVAV,  Armi.  ti. 

KIC  SOCIITV,  M  >4V 


DOCOA 


GOLD  MEDAL, 
CALCUTTA,  J884 


EXTRACT 

of  en  Fitoe  Medato  Awarded. 

P  P  S '  S 

..TEPUL-COMFORTING. 

O  C  O  A 


FEBNS,  A  SPECIALITY. 

Tde  largcM  and  iiio^t  prfifu^cly  ILLUSTRATED  CATALOGUB 
ol  PERNtii  evvr  pntilixlied,  vontainir'^;  iiiiirh  valuable  infcrci.-mon,  :iionJ 
Syrmtiyiris^  nutiK.Tijiiv  I )r,scri|jli*;iiis,  ;ini1  co|^ioiin  ^cI  hiiiipli.-  "Hint*  00 
Krrn  C>ilnirc- ■•  :  rrj^rrMntatlvc  of  <Mir  i  M  H  E N  S Ji  STC  C  K  i.f  PF.BN8, 
which  is  iiioli.-ihlv  ihe  larKeal  in  ifif  World,  Mtiiahle  f.rr  STOV8  ana 

ORKSNHOUSF.  ciiltiv.MiMn.  f...  OUTDOOK  i'' K RNSK1B8.  aiiri 
MiMrpurpoMS. 

?ifay  hf  had      apfii<-,:tw>: .     Pf<lC!'.  \s. 

ABRIDGED    CATALOGtJi         UVLR   lOOO  iil'LCItS  AND 

▼ARIKTIES  POST  FREE. 


W.    U  J.  BIRKEKBiEAD, 

FERN  NURSERY,  Sale,  Manchester. 


SECOND  EDITION. 

GRIFFIN'S 

CHEMICAL  HANDICRAFT. 

PRICK  4,<   7</  l-'O.sr  KKKK. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS; 

ILLUSTRATED.  CLASSIFIED.   D  F  :^  L  k  I  PTI VE. 
Deray  Svo,  480  pp.  ■  lliiutraiad  with  1,600  Woodcut*. 
Mmt  Cvmftttf  and  Cheapest  List  oj  Appanftu. 
JOHN  J.  GRIFFIN  am  S(  n  s.  22.  GARRICK  STREF.T, 


THE  ci:  lkprateh 


\.-  iir  ruaJed  fi>r  Gi'ilencri',  FgTt»icr»',  Fanner*',  Jutncn',  ami  Amatcon 
ate.  1 1  reqoim  no  oil.  Shupca  wnk  II  tpitlh  Or  wactr.  ftets  an  •  keaa. 
fih«rp  «iee  :  tio  huflthttf:  abont  ihl«.    Ha*  ttood  the  t«»t  of  too  yean.  Cut 

in  fi^Mi-:^  fitr  Ax''^.  f!^::^.,-:  Kiii^'-s,  R-i/ur'-.  f'l.l.  liiv.--,  .-iriil  I*!.-in^  IrtMijt,  J^C. 
H'TKHiriiM',"   MTi'.inri,  i'Ari  ^    \  yhibiti.r.    i'i7>,  :irnl   \\\.':.ir   MlJ^iI,  IjuilIxjH 

Interttaiwnal  Lxliil)iii'jt;,  iVF.^.    .\  \  yoi-r  Ir..i.i::rjn^'.r  or  other  retiui  honiM 

!•  1«C  you  «He,  iirul  >;;vc  my  ii.l.irr-,-  .  l(  (u-  win'r.  .Iru],  mO  S  a«t«. 

JOHN  C.  MONTr.OMFRIi:, 

CStiAiiicf  Sco!ie  HtJae  ^V..'T'*<.  I>.-Lltno'r.   l*.ir^>  Jioti  ^^t^itKrti,  R,S.O' 
A   r\  h  I  re. 


105,000  ACCIDENTS 

mo  MILLIONS  HAVE  BEEN  PAID  AS 
COMPENSATtON 

Bailway  Passengers'  Assurance  Companyt 

GA-,   COR  NHIt.|_. 
ACCIDENTS    OP    ALL  KINDS. 

Pald>tlp  ai'.tl    Irivorc;]    Kiintli.    ^  2lxj.oc«j  ; — rrfmiuni    Incom<j,  i^*)5|4eO 

Ch^iinian    M  \  R  V  I  !■    M    1- A  KQl' H  A  k,  Isq. 

Apjily  t'l  flis  (."lerk->  ;it  ihc  Railu  iiy  Suitlnn*.  ihi.-  Lcx;;il  A^jent*,  or 
Hr'ut-EliJ  Ofiui- — X,    Grand  11. 'td  IUii:dini:s ,   ("haying  CffitS  ; 

Head  Oflicc  — 64,  Cornhtll,  London,  E  C, 

\V1I,I  lAM  I   MAN.  Secretary, 


AND    PHYSICAL  APPARATUS, 

PURE  CHEMICALS, 

BALANCES    AND  WEIGHTS. 

S   OjV   APPLJCA  TJ  O  N,    FRJCE  It. 


&  CO., 

T  GARDEN,  LONDON,  W.C. 


.  J  i^od  by  Google 


clxxiv 


NA  TURE 


WtU  he  ready  in  April.    A/tiiium  8tv,  Priff  lit. 

A  TEXT-BOOK  of  PHARMACOLOGY,  THERAPE UTICS,  and  MATERIAM-: 

By  T.  LAUDER  BRUNTON,  M.D.,  F.R.S., 

Fellow  of  the  Royal  College  of  Physiii.iDs  ;  Assistant  Physiciaa  and  Lecturer  ud  Materia  McJica  at  SuBarfu-^  ■ 
London  ;  Examiner  in  Materia  Me  lica  in  the  University  of  London,  in  the  Victoria  University.  ia>l  iirii:  I. 
Physicians  ;  late  Kxamincr  in  Materia  Mcdica  in  the  University  of  Edinburgh. 

ADAPTED  TO  THE  UNITED  STATES  PHARMACOPCEI A  BY  F,  WILLIAMS.  M.D  ,  B0ST01 


BY  THE  SAME  AUTHOR. 
In  the  Prefs, 

DISORDERS  OF   DIGESTION:  THEIR  CONSEQUENCES  AND  TREAT 

This  work  contains,  in  addition  to  the  Lctt>omian  Lecture*,  a  number  of  ucher  Paiiert  by  the  Author  nit  > .  ^ 

Demy  8vo. 

London:  MACMILLAN  &  CO.,  ne<lford  Street.  Covent  Garden. 
.\  MEDICAL  .NOVEL. 

CHARLEY  KINGSTON'S  AU 

A  Study  of  Medical  Life  and  Experience. 
By  PEN  OLIVER,  F.R.C.S.  (SIR  HENRY  THOMPSON.. 

.Second  Edition.    Crown  8vo.  6s. 
MACMILL.XN  &  CO.,  LONDON. 


AUTOTYPE  PHOTOGRAPHIC  BOOK 
ILLUSTRATION. 

ADVANTAOE.S. 
>>t.  They  preicnt  Faithful  Reprcwnlaiioni  of  the  Subi«cU. 
ind.  Printed  on  ibc  paper  of  the  llook  itielf,  mountini  not  rcquirad. 
3rd.  For  Kdiliont  of  looo  and  under  they  are  cheap. 
Employed  by  the  Truiteei  of  the  Briti«h  Muteum  and  by  the  Learned 
Societie*  ;  also  by  many  of  the  luding  PuMitheni. 

AmflHg't  tkt  iynrit  rrermtl/  dtnu,  or  at  preient  in  the  pre<»,  may  b« 
cited:  Lady  Braisey's  "Tahiti";  Prof.  Gardner'i  "The  T)'pei  of  Greek 
L'oinf";  Hulifapffeirs  "Practice  of  OrnnmcDtal  Turning';  Audtley'* 
"Ornamental  Artt  of  Japan";  Loclcvcr'*  ".Spectral  Analv&ii";  Uurgeu't 
"  Archcotogtcal  Survey  of  India  "  ;     Samuel  Palmer :  a  Memoir." 

Of  thii  la*t  «rork  the  Alktn4tum  «iy»:— "Thij  book  it  admirably  illui- 
irated  by  fourteen  autotype  reproduction*  from  lovely  and  characterinuc  lepla 
drawing*-"   

FOR  THE 

ARTISTIC  DECORATION  OF  THE  HOME, 

VISIT  THF. 

AUTOTYPE   FINE   ART  GALLERY, 

74.  NEW  OXFORn  ."^TRFET 
(Twenty  Door*  We*!  of  Murlie'*  Library). 
THK  NATIONAL  CALLERV. 
Now  ready 

Kirti  itvue  of.Aulolj'pe  Copie*  ofthemo»tci:lctirat«d  ^Ntintingiin  thii  Collection. 

A.  Tlie  Foreign  Sdiool*.    li.  ITie  BrilUh  School. 
Prospcctu*  on  application  to  MANAf.KR,  llic  AU  lOTVI'K  COMPANY, 
TURNER'S  "LIBKR  STUUIORU.M." 
Volume  III.,  to  complete  the  work,  now  ready. 
An  iLUUSTaATKo  pAWrMLtr,  with   lVr«  Notice*  from  the  Timtt,   \  NORTH      BRITISH      AG  R I C 
Atkentrum,  Aanitmy,  rorljolii^,  .Art  Jcut-nal.  <tc.,  free  per  Po«t. 

Fint  An  CtttiUtgMt,  tiyf-  f«frt.  ^ui  >'ixf*n<f,/rttf^r  /'Mt. 

THE  AUTOTYPE  COMPANY, 

74,  NEW  OXFORD  STRKET.  W.C. 


SANDERSON  i 

Bole  Inventors  of  ikr  s^:id  C  m'' 
LIGHTNING  CONDUC 

In  Caatinuoua  Length*,  wrtboat  Jotnl*.  ai  ttip^barf  hr'* 

GoTeminenl  and  the  Coloniet  ;  the  Italian 
public,  and  other  Foreijpi  Go»em»»m*  ;  the  KiiyaJ  C«  •" 
the  H  >u*e*  of  I'atlinieiH.  hr 
The  Jur)'  Commi**ion.  actinc  on  the  Krpart*  o/  »!  -  *• 
the  Health  Exhibition,  have  awarded  a  Uronaa  lit i 
Sanukii*om  a  Co.  for  their  Solid  Coeprr  TaM  I  . 
Continumi*  length*,  without  Joints  and  of  HiC"  ' 
LEADFNMALL  ll'»USE.  tot,  LEADENHALt 

BEST    BLACK  TnK  ^ 

DRAPER'S  INK  (DICHl 

niFFERING  FROM  ANkTHING  EI-SK 
Wrilinc  become*  a  picaiure  »hco  ihi*  Ink  i»  taw . 
by  the  principal  Bank*.  Public  i  >(Kce«.  and  Railwai  • 

Ireland 

It  write*  almoatiaaantty  Full  Black.  I  Fl-  w*  cavTH  *~ 

U      not  c 'trod c  Sicel  J'rn*  [  i<1  4tini 

Itcleanlytoute.and  H'^ttiabkln  RIcK  |  m>i 

Can  be  oblaiaed  ia  I^nodoo,  tbrxich  Meinra  B«* 
don  Street  :  W  F.tiWAaun,  i  "Id  iTian^e  ;  V .  N 
Sueei ;  J.AirsTiM  k.  Co..  Ihike  Strret,  Ltv«w  . 

Stati'tner* 
BEWLEV  ft  DRAPKK  lUinit«.!V 


LA  SEMAINE  FRAN^AISE :  a  Weekly 

N'wfwper  anH  Review  in  t'r  Fr«-och  I.aneuaK«-  P'>llfic».  Literature, 
Science,  Art.  Varietiet,  Nittea.  Price  »J  ,  through  Bookaetler*,  aod  at 
the  Railway  Book»ull«.    <  >(Bee.  441.  Strand.  W.C. 

LA  SEMAINE  FRANCAISE  :  Journal  Fr.m(;ais  pour 

I'Anfileterre  :  Politique,  I.itt/raiure,  S<  lence*.  An*.  Varirflf*.  Nouvelle*. 
ct  Note*  Un  exemplaire  par  la  pneie.  .  en  timbre*  po*(e.  Abonae- 
mettt  (raneo  par  la  po*te— un  an,  tot.  laJ.  ;  lix  mob, 
chctloui  le*  bbraire*  et  aux  Rare*  de*  chrmin*  d«  ft 
am  tiurraii*.  441,  Strand,  lx>riilrc*,  W.C. 

LA  SEMAINE  KKAN(,  AISE.— "  '  La  S< 

{ai««  '  ha*  been  broaght  out  in  I.«adon  fnr  the  benel 
reader*  who  may  with  ti>  *tudy  contemporary  French! 
view,  intiead  of  confining  flirir  reading  to  one  pirlll 
Certainly  merit*  wicceea.*' — (7n«/4iV. 

Tbbms  or  SuncairrtON :— 
ee  Month*    ...      .~  ~.  ~> 


P.OO.- 
Puhliihinr 


ike  only  Agricultural  Joomal  in  S<-oilaa.l. 
l.jini)owner*.  Farmer*,  Rrmlrnt  AseT»t»,  a 
manajcmeni  of  Utul  ihnroi>iout  ihr  I'r.iteil 
The  \<  ;R  I CU 1 .1  U  R I S  I  I  *  pu  1  .ii  Jietl  evrry  ' 
fjr  the  Evening  Mail*,  and  coniaint  Report*  of  4 
Iri^h  .Market*  i)f  the  week. 

The *prctalaltrBtiunuf  Land  .Agent* i*dirrct«il 
a*  one  of  the  be«t  eiiiling  paper*  for  Adv«rd*i(is 

for  Sale.  ^      .       .   . 

Advrriitws  addiaa^  ih«»«h««  •»  ti 
TURtSTato>cl«MW*«»i— faf 

oSJ^.-jT?.'^^  7   11  ik : 

LtMtdon,  CC. 
MoMy  Ordanpai 


r 
K. 


9r  • 


..OLLOV 


Cur* 


le 


4pril2, 1885] 


NATURE 


clxxv 


Messrs.  MACMILLAN  &  CO.'S  NEW  BOOKS. 

MEMOIRS. 

By  MARK  PATTISON,  Late  Rector  nf  Lincoln  College,  Oxford.  Crown  8vo.  8J'.  6i£ 

THE  LATE  GENERAL  GORDON. 

CHARLES  GEORGP:  GORDON. 

A  SKETCH 

By  REGINALD  H.  BARNES,  View  of  llcaviiree  :  and  CHARI  i  s  1    I  ROWN.         R.A.  With  Facdmile  Letter. 

Crown  8vo.    it.  Thtmsand. 


NI  W  HOOK        MR.  WALTF.R  PATER. 

ABIUS    THE   EPICUKEAN:   liis   Sensations   and  Ideas.  By 

WALTER  PATER,  M.A.,  FeUow  of  Bmencwe  Collq;e,  Oxford,  Author  of  **  The  Seuiannce.  Studies  in  Art  and 
Poetiy.**  Two  Vols.  Extra  Crown  Svn.    21  c 

NEW  BOOK  BY  MR.  J.  COMYNS  CARR- 

iPERS   ON   ART.    By  J.  Oomtns  Oarr.    Extra  Crown  8vo. 

Sr.  U. 

MACMILLAN  S  4J.        SERIES.    NEW  VOLUME. 

?E  LITTLE  SCHOOLMASTER  MARK.    By  J.  H.  Shorthousb, 

Author  of  "  Juhn  InKlesant,"  iVr.    Crown  8vo.    4/.  6./. 

IE  AENEID   OF  VTROIL.    Translated  into  English  by  J.  W. 

MACKAii.,  M.A.,  Fellow  of  Bolliol  College,  Oxford.   Crown  8vow    Is.  64/. 

NEW  BOOK  BY  MR.  JOHN  FTSKE. 

lERICAN  POLITICAL  IDEAS  VIEWED  FROM  THE  STAND- 
POINT OF  UNIVERSAL  HISTORY.  Thi«e  Lectures  delivered  at  the  Roiral  InititutioQ  oCGiOit  Biitaui.  By  JOHN 
FfSKE,  Author  of  '*  Darwinism  ;  and  other  EaMtys,"  **  Excursions  of  an  EvidndoniBt,"  Ac    Ctown  8to.  4/. 

NEW  PART  (W.I  "'TIS  THE  LAST  K(»SK"  TO  VER.    Homy  8vo.     ^s.  6d. 

DICTIONARY  OF  MUSTC  AND  MUSICIANS.     By  Eminent 

\Vritir->,  I'.nglish  ami  I  cn  i^^n.  Edited  l»y  Sir  (iKORGE  GROVE,  D.C.L.,  Director  of  the  Rny,-il  College  of  Mumc,  iVl. 
Vols.  I.,  II.,  and  III.,  Prill  21.  tMcli.  l>fi;iv  Svii.  Cloth,  with  Illustrations  in  Music,  Type,  and  Wi)odcut  ;  .nNo  i.ulili>he<l 
in  f':irt,.     I'nrts  I.  t-  .\iV..  ami  XX.,  I  ricc  V-  f"/.  e.ich ;  Parts  XV.,  XVI.,  Price  7^.;  Parts  XVll.,  XVIII., 

I'liic  7'.     Cloth  Cases  for  Binding  Vols.  I.,  II.,  and  III,,  Price  ts.  each. 

HEATISE  ON  COMPARATIVE  EMBRYOLOGY.    By  Francis 

M  I^AI.FOUR,  M.A.,  F.ILS.,  Fellow  of  Trinity  Collqze,  and  Trofetsor  of  Aninul  Morpholqey  in  the  Univeiaity.  In 
two  X'olumet.   VoL  I.,  Second  Edition,  Reprinted,  wnlwat  Alteration,  from  the  Tkik  Edinoa    Medimn  Svow  tSf. 

at  ' AND  ELECTRICITY;   A  COLLECTION  OF  EXAMPLES 

OS.    By  H.  H.  TURNER,  B.A.,  Trwity  College,  Canhridg^   Cioini  8va  at,6d, 

IN  A  FEW  DAYS. 

TEXT    BOOK    OF  GEOLOGY. 

BY 

ARCHIBALD  GEIKIE,  F.R.S., 
Dirtttor-CtHerat «f  tlu  GtdegjUal  Survey  ^iht  UttUed Kit^dom. 
I  With  oooieioits  IlhBtmtiaaai   Secood  Edttioii,  thoniqghly  Reviled.  MedinmSva 


SHORTLY. 

CLASS    BOOK    OF  GEOLOGY. 

FOR  THE  USE  OF  COLLEGES  AND  SCHOOLS. 

BY 

ARCHIIIALD  GEIKIE,  F.R.S., 
IHrtctor-Gmerai  of  fht  GnUgicaJ  Strvfy  of  Iht  UttiUd  Kingdom. 

Fcap.  8vo. 

BY  THE  SAME  AUTHOR, 

PRIMER   OF  GEOLOGY. 

fi«2>  nuroerou*  HlottnUioQii   New  and  tlioroit^ly  Revised  Edition.   iSmo.   i^.   (JSdmte  Primin\. 

OF     PHYSICAL  GEOGRAPHY 

New  and  thoroughly  Revised  Eilition.    Wi:h  Oiicstiow.    l8mo.    U.    (SeUmtt  Ptimtri), 
MACMILLAN  AND  CO.,  LONDON. 


Digitized  by  GoogI 


•jg.  CORynn  L    LONDON.  E.C 


i-SIf./Ji    •  1S.-T  \L*— c     a  OCT-; 


f  ! 


(. 

lOO 

I  lO 

a 

im 

3  - 

a  .  -«  .. 

:3 

1  lO 

a  Lo 

a 
o 

re 

lOS 

a  .  - 

I  lO 

a 

a  - 

a  lo 

c 

uw 

a  lo 

a 

UM 

toy 

•  .v^  ^  — 

•  3/^1  —  _ 

-3 

a  a 
a  lo 

a 
a 

4.S 

a  to 

3 

■T"J 

ot-n  — 

J« 

«  o 

a 

no 

OJI  — 

,< 

s  a 

o 

'-a 

1  crJi  ~ 

-X 

3  lO 

o 

VIM 

•  B(-n  >  ■> 

«  to 

9 

i<a 

iia 
uu» 

t  ncn  -  — 

3  3 

a 

:ia 

3  3 

a 

-con 

us 

:au 

•  a 

a 

--su 

xt» 

^  sta.  — 

.  io 

to  a 

a 

MO 

-^  J 

Tl- — 1 

UT 

aa  a 

a 

-am 

-•s:  s 

ISO  3  -f. 

1*1  a 

isa  I  1 

133  • 


133 
13« 
137 


I  a  s 

I  o  0 

t  3  a 

t  3  o 

ISO 

a  3  o 

3  lO  • 

•  a  • 


HIGH  POWER  OBJECT  GLAi- 
FOR  1H£  BLNOCULA& 

WL  mmi.  J. 


-o  a.  k  •  -^.  :-«:..if. 


WOODHOUSE  &  RAWSON 

SUPPLIZRS  CF  Ai-I-  ELECTRICAI-  APPLIANCES 

▼  *   --  -         ▼        Ti«PT~rni«trta  ▼ 


W.\LL  PAPERS  FRKE  FROM  ARSELNK 

WILLIAM  \^OOLLAMS  ft  CO..  Masofumrxnc  Pspcr 


AJLTISnC  WALL  PA? EES.  Sur&aS««ii  fr««  frani 

xio.  HIGH  STREET.  MANCHSSTIS  SQCAii, 


AWARDED 


SUCCESSORS  TO  W.  ULDO  h  COl, 
BEAK   STEEET.    K  EG  K  V  TST  E  £  £  7.    L  O  S  O  O  S» 

IM^UFACTURERS    OF    SCIENTIFK^^^^P  *"JS 
SCHOOLS.  COLLEGES^^K^^^.  .  B 

WIMSHURST    AND    VO^^BiHCTI<»>  ^ACHTN^^ 


A   WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

' '  To  tht  tolid  ground 
Of  Naturt  inult  tht  mind  which  kmldsfor  «/#."— Wordsworth 


).  806,  Vol.  31] 


THURSDAY,  APRIL  9,  1885 


[Price  Sixpence 


Utcrrd  M  «  Newspaper  at  llie  General  Poit  Office] 


VIATEUR  PHOTOGRAPHY. 

A  WINTER  AMUSEMENT. 
OWS  Brit&nnla  Dry  VUU*  ar«  the  Bast  and 

!^'s  FtaotOKraphlc  Outfits.   Th«  Largeat  and  B«at 

ti  •■!  for  ihr  1'  .tiri-1    Arn.f,  lli.  ylivl,  Miljt.xiv  M..11.  .iriil  lOicr-.. 

:  Oatflta  for  Befflnnara.   frloa  for  Complata  Sat, 

At.:     .\\\-\  lipwai'.l' 

{H>S  Aeadamy  Oamara. 

>Bt'B  Mlnlatura  Camara. 

W%  Raglatarad  Washing  Apparatna. 

VK'%  RaotlUnaar  and  Portrait  I>anaaa. 

>Iff'B  Beady  Benattlaad  Fapar. 

tfT'S  Inatantaneous  Bhnttara. 

>ir'S  BnlarKtnK  Ap->aratna  and  BSaglo  Z>antarn. 

>IV'a  Baat  rrenob  Moanta. 

tvr-B  Belf-Adjaatlng  RolUnKFraaa  andBomlshar. 

»N''B  Practical  Guide  to  Photography.     A  Ifaw 

dr. If  .iti'l  i-rc'  i'.f  IiistntLiions  fjr  I.caniini;  and  l*ractising 
^T  ipliy      a  I*-'  l'  '>l  free. 

••ona  In  Pbotography  to  Porehaaara.  -Marlon  and 

crrctcd     ( filler)-  in  .Sohi»  -Vjuanc.  sjwri  ially  fur  tliving  Lc««otu. 

f  from  Amatanra'  Ifagatlvaa,  Enlarging. 

IT'S  Alpha  Paper  Prints  by   aaallicht  in  On* 

The  pT-irifin;;  ]iriKr>v  iif  (Se  fvature.    .S.iriipl-:  '.ii.  "..rt  f,( 

aplia  Mounted,  Arranged,  A  Bound  intoVolnmaa. 
(Is,  asounta,  Albuma,  Scrap  Booka. 

icrn  LISTS  s/:\f  /av.a  c.v  aivlicatios'. 

:0N  *  Co..  22  &  23.  Soho  Square,  London. 

SHOW  ROOM— t^ROL'NU  FLOOR.  

:liminary  scientific  and 

intermediate 
ice  examinations  of  the 
jniversity  of  london. 

l<^-!.iy  I^iiurei  .itiJ  Kuriy  J,»)-»  Practical 
.:i  '  I'.iruonuf  the  Univ«niiy  Past*  .Schedule 
I    I  .1'.  -«ter.  will  commence  on  May  5,  at  Utu- 
Vi  '  lical  Work  : — Monday,  Tue«tUy,  Wed- 
I  '.turec  Tucedajr*  and  Thurvlayi  from 
ai  :'"r  b<j|h. 


\  « 

<  h  It 

fl 

'       .      .          1'  ■ 

>   '    1   1  . 

...•^  ,.1 

Prof  01  >  r 


.schedule la  coadiictcd  during  May, 
\|<vly  at  the  ColUge  for  further  infor* 


SUCCESS.— What  contri 
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JUST  PUBLISHED. 
HOW  TO 

FORETELL  THE  WEATHER 

WITH  THE 

POCKET  SPECTROSCOPE. 

BY 

F.  W.  CORY,  M.R.CS.,  F.R.M.S.,  &c. 

WITH  TEN  ILLUSTRATIONS. 
PRICE  u.  IN  PAPER  COVERS,  OR  u.  td.  CLOTH 
BINDING. 

"This  valuable  little  manual  shows  us  that  it  is  quite  possible  tosayto^y 
what  sort  of  weal  her  we  are  going  to  have  on  the  morrow  .  .  .  for  sailors 
and  farmers  and  all  10  whum  weather  wisdom  is  a  matter  of  supreme  import- 
ance. '  How  to  Foretell  the  Weather  with  the  Pocket  Spectrosojpe '  u  well 
nigh  iiidispcDsablc." — S^clalor. 

CHATTO  &  WINDUS, 
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NEGRETTI   AND  ZAMBRA, 
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PRICE  £3  3S. 
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.\ND 

ZAMBRA, 

Scientific  Instrlment  Makers 

TO  THE  Ql'EKN, 

HOLBORN  VIADICT. 

Braachcs  :— 45,  Corohill ; 
IM,  Rei;cDl  Street,  Londoo. 

Jl^nttrmttJ  DturtftioH  P*tt  F rtt. 


NKGRI-  ITI  &  ZAMHR.VS 
Large  Illuttnted  Catalc^e, 

600  Pages, 
1200  Engravings, 
Prke  it.  6J. 
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THE    MARINE    BIOLOaiCAL    ASSOCIATION    OF    THE  UNITED 


Fivun  !<:  1  M.irc'i  -.i^i,  1SS4,  for  thr  |  ur^v  «  of  Ri  KuUtinK  .'itiil  Impr  -viai; 
BRITISH  SKA  FISHERIES  by  mean»      :.cciirale  Knowledge 
ail  10  the  NATl  RAI.  HIMORY  of  FI>HES  and  oU-.L-r 
MARINE  ORf.ANISMS. 

Pntrvm 

Hi*  Royal  HighDe«»  the  PRINCE  OF  WALES,  K.r...  K.R  Sw 
PrfMi'Jfitt. 
Pro(t»»or  lIUXLliY.  F.R  S. 
l-'tet-Pretitffnls. 

The  Puke  of  Abcyll.  ICC.  :  The  I>uke  of  SirTiiiKLASD,  ICG.  ;  The 
Martini*  of  Havii.tos  ;  The  Earl  of  PAl  iifi  K.T.  ;  l-urJ  Waluni.- 
MAU  C'™*'<«  "f  '^"^  British  .Mii«riiin  of  Naiiiral  Hi>iiry);  Pri>fr%«w 
Allman,  F.R.S.  :  Sir  John  St  Auhvm,  B.irt..  M.I'.  ;  KiiU  ari>  RiiiKi.i>t:k. 
E«]..  M.P.  ((."hairiiian  "f  t'le  Executive  Coinmiltce  nf  the  Inirmali'.nal 
FiMicrte*  Exhihiii'>n)  ;  C'ri  nKOF.  BiwK,  F,>i|..  F.R.S.  ;  W.  B.  Cauckn  ri- k, 
E«|.,  CB..  M.n.,  F.R.S. ;  W.  H.  Fiowkr,  Emj.,  (I>ireaor  of  the  Uriti?h 
Mixtciim  of  Natural  Hi«l<  ry):  .Sir  JOHM  Lt'BaoCK,  Bart.,  M.P.  (Prrntdent 
of  the  Linnran  SoclclyX. 

Cfunci'/. 

Profc*-<ir  Moteltry,  F.R.S.  (  ixT  r.!),  CIi.iinii.ir. 
C.  Spenre  Bale,  l-.q.,  F.R.S.  ( I'lyitiotilhX 
ProfcN^or  Jeflrry  lirll,  F.Z.S  (Bntish  Mii«-iimX 
W.  S.  Cainc.  K.ii.,  M.P. 

W.  T.  Thiscli-^n  I)y.  r,  Kk].,  CM.G.,  F.R.S.  (Royal  C.-«rdci»,KawX 
John  Kvanv  E*].,  D.C.I.  ('Irr.n^iiriT.  k..S.). 
A.  C.  I~r..  r.imihcr,  K<q.,  F.k-.S.  (Hri;i>h  MuKiiin). 
Pn  fetvir  Hrnlmnn  (I.ivrrp.  ,,|). 
E.  W.  H.  Hnl.iMnr.  rih.  F~q. 
ProfeMor  Mclnio«.h  (Si.  AntireWiV 
rmfr««or  Mitnr;  Mar'.h:]!!  (.M.tnchcttcrX 
Sir  Philip  Ciinliffe  Owrn.  K  C.M.G.,  CB. 
G.  J.  Romanes,  Esq.,  F.R.S.  (Src.  Lin.  Soc.). 
P  !~  Sclaier.  Ksa.,  F.R.S.  (Sec.  ZooL  S  c.). 
AJam  SejRwicV.  r.*q.  (Cambri Jy). 
J.  Bailey  W  bite  (Cloihworker*'  Company). 


Frank  Crisp,  Es>|.  (V.P.  and  Tica*.  La.  ■ 
//«»  ^.  -^ftn 
f^ofcMur  L.  Rbt  Lankrvier.  F  X.N.  n.  *• 
Nonh  Biok.  S.W 
The  lum  of  X  ^.oto  h«»  lie»n  >ub<<riknl  Vf  it  •  •»• 
li«  in  or.lrr  to  i-mhl  aiii  carrj-  in  the     -k  W  »  Vi-»> 
»hnf«  of  IMymnittb  "viiiiid,     I  he  ( °  •.  itcl  nc  t■>^■  t)  ,n 
to  caalile  the;ri  to  'arr)-  nut  lh.t  nit>:.Btl  lamfnr 
Firjt  Liu      iii>rrmtrt.  F.  mm^  ri.  Vrv*  ■• 
I.  «.<i\  LKN 
The  Wotsliipfil  Comfany  •  f  C.jth^ .  rfc«i»  _ 

Uay>y,  Robert   » 

It.  FfilM  IR«> 
The  Cori't  r.ui.  n  of  the  City  of  I^indi  « 
1  he  lint  .1  \-  %.«  i.ili»ii  for  the  .^Jxam*!**^  I  •  * 
The  Royal  Mirrostnpical  SoelT       ^  - 
The  Rr»v.i|  Snticty  ...       ...  - 

Ihr  U'or^hi|-fiil  Company  of  Mercer«..- 

Biillc-cl,  I !  o«.       ...       „.  ^   

Payly.  John    — 

BiinJett-CoiilM,  W.  |„  A.  Bartlett 
•  r.-p.  Fr.irk.  I  I..B..  H.A.,  V.P.  anlTrti*  I  •.  • 

PaiiVcny,  Optain    ~ 

E.l.ly,  j.  Roy 

Ga»%i  It,  Inlin  P.  „ 

Jinrrcyv  J.  (iwyn.  1  I  .l>..  F.R.S.  (tht  Uirt 
|j»nkevrr.  IW.  E.  Ray,  F.R.S. 

I.i^ler,  .S.  C'lnliffe   

Liibl  ock,  Sir  John,  Burt. 
Mo<rley,  IV  r  H.  N..  F.R.S. 

P"'iltpn,  Eduanl  B  

Romanes  G.  J.,  LI.O..  F.R.S..  Sc.  Linn.  , 

T^nn  a^on,  J  .hn  P..  M.P.  ™   

Wottbinglon,  Jaraet      ...  ... 

III.  MEMBERS. 

m  signifies  that  the  Memt'cr  \\  lia(  le  to  an  Annual  SuKu^ipilon  of  one  Guine.'\. 

f  «icnifics  that  the  Mini  ailarlml  10       name  inrhijc^  a  Comp  Miiun  Fee  of  Fif'rm  Gn  nn*  in  lie  11  of  Antmal  So^<-"r»t-« 
I'onationt  by  Mea'^cn  in  ea-      of  their  Annual  or  C-jmpoviiion  Fees  arc  aildcJ  in  iliii  ItNt  l->  lho*«  Fee*.  w>  as  10  ao-i ;  rfr*:  • 


C  t.  <i. 

Alger.  W.   15  o  r, 

Alliii.inn.Prof.G.  I.K.R.S.io  o  oi 

Argyll.  Uulcc  of,  K.G   ...is  15  or 

Ashwonl),J.W.,M.R.CS-  1  i  ai 

Uailcy.  Ch:ulrt,  F. I.S...  1  1 

Balfour.  I'rof.  It.iyky  ....15  15  o.- 

I!alk»ill.  Frank                 1  1  o 

Prof.  R.  S..  Ll..t).. 

F.R.S.   I  I  oa 

Bate,  C  Spence.  K.K.S...>i  1  or 

B«icw>n.  Mis.  A.               1  1  cvi 

Batevin.  Mrs.  Annk           1  i  of 

Baic^on,  Win                   t  1  aa 

Baiboc.  Mft.  Mana....^.  440* 

B.^yley,  H                        1  1  01 

Uavli«.W.Macl.Iock,».Sc.  t  1  OM 

Bayly,  Mi-si  ...........]a  o  «. 

Bayly,  Mi"  Ann.i   <o  o  oe 

Bayly.  Miu  LUz-iIri'i  o  u<' 

B<-«rd,  Joiui.-..............«  I  1  oaa 

I'.iMomont,  W.  I                 I  I  0.1 

Br  1  lin^'tun,  Alfr'il  H.....!}  is  n 

Bell.  Prof.  F.  Jcrtrey  ....^  I  I  cv» 

Bolton,  1  hoinaa....M .......  i  1  cxt 

B'>in|a(.  (•.  C.                  I  I  4uf 

Bo-vy.  Francs  M.I'.  ...  1  I  Oft 

llxsi'irk.  E.  I  I  CXI 

Bourne,  GilVrt  C  ........  1  1  04 

Bowman,  Sir  W,,  lion., 

LL  !>..  F.R.S.  to  o  Of 

Bra.lfortl.  J.  Po*. ,  ll  Sc..  1  i  <m 
BrooLs.  H.St.|,.|,n,.\t.B., 

|:.('li.  Ihihl                   I  I  o« 

Brown.  Ariliiir  W.  W  15  15  u 

Buckinn,  (•.  B                  1  1  at 

Bun. T.S«-yma«r.  F.R.S., 

,\1.R.  A.S.   „„.i5  I J  rv 

Busli.  Gc  rgc,  F.R.S  »5  o  tx 

Hiiiir.  II.  I...                   I  I  •>! 

Caiiir.  W.  S..  M.P.  _....ao  o  ot- 
Cirpmter.  W.  a.  M.D.. 

L  |!..  F.K.v  15  o  01 

C  ' "I"' eriain  Ri.  Hon.  J.u  1  ivt 

t*hi|.'nr.n.  KiUanl            3  1  oi 

«  iin.-y.  1  ll  ...  K  I..S  ....  t  I  i„i 

C!ir  .|y.  Th  \.  llowai'lM.ts  15  o. 

<  I  ■''•.r,  llv<lc                  I  I  r.l 

 n.  I  <!K.<r-l ............  I  t  r.l 

I  111  oH>i-.  I'.uil.'f.  K  r...»t  o  '» 

DalUtwer.  W.  H..  F.k.S.  1  1  .1 
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Oarl  ishire.  S.  P  1  1 

Mnrwin,    Francit,  M.A., 

K  R.S  „            I  I 
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Flower.  W.  H  .  F.R.S....15  15 
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Fryrr.  Clurlo  E.  .........  1  i 
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Gull.    Sir   W.IIi;im  W.. 

Bart..  F.R  S  ..           t  > 

Gunilier,  Al:-.rt.  F  R.S     1  1 

11  .  !  !  n.  Alfrr,!  i:.,  M.A,  3  j 
H;il..lunf<n,W  ll  ,  B.Sc  . 

^1  •  I  ^.    •«••*•■■•*•••**••••*■••*    t  I 

lliim<h.  Ko)«rt   13  IS 

II  iniiir.  F.  W                   I  I 

llariiicr,  .S  V  i  i 

llaslam,  Miiti  K.  Ro*a  ...to  o 

H.ivne,  C  Sr»le                 1  I 

|I«.vl.J.Menitk.F.I:. 
Ilralcy,  I      rgr  ....... 

Ilratho.it' .  Fis-illt.  '  ■ 

thicir,  Earl  of  „..„... 
Film  ndi,  R.  Ix  rt  ... 
Fairer,  ^tr  H 
May,  VViliwin  A. 
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Htrtlman.  Pr  f .  W.  A.  « 
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GOVERNMENT  GRANT  of  £4000  for  the 

nOMi)TJn\  r.f  SCI.  Mlfir  KK^EARCH -A  Me^iius  of  the 
iVKUNMF.NT  GRAM  C  ),M  MIxrivK  wul  be  I..  Id  iliir.ns  the 
nxKtii  U  Mav.  It  n  rv.juc>tc<l  that  Applicnlioiis  to  I  c  o  i>-iiitna  at 
the  Mcciiac be  (<>r<t ar.!c<i  ii.  tlic  Ski  hi  takH'S.  Royal  Socjtty.  Uurliiis- 
t«n  H*M-<c.  ?.<in<Ion,  W,,  iiuirkcil  "  Govcmnicnl  Grant."  twfujc  the  i»i 


UI>;iVEKSlTY  COLLEGE.  LONDON. 

KLLMLM  AKV  Ukr.ANlC  CHLMIS  l  RY. 

Lntanrt  ft.  Pomtm  HoiLtnr.  M.A.,  D.Sc. 

A  Si  -,  ijl     :,.     of  O,.;         < 'fit imNj rj',  inctudins  lh«  Sttbjeni^  rniuired 
'  '    '      '   I        In'        f  I  T.im  nalioi*.  will  l«  r***"  OH  MONr)AV, 
Ll'NtbbAV,  aoil  ►KlUAV,  ot  y  ..  tn  .  ixginnl  .s  on  MONDAY, 
AV  4. 

I  Al  1  o'  Kl  V,  M  A  ,  :><:crc(an  . 

RIZE  OF  ONE  HUNDRED  POUNDS. 

!      <  '.ftli-  I  iiiivin  S  .  ictv  ,..f  N'.-a  S-.-.'h  Wair*  hcrrby  again 

\  K\/X  oftt.Nt  mM>kl  l<  J'IH;M(S  f,r  r!,F  H.:>t  >:);,ay  on 
i    .  Ik  [■i<'t'>ry  nfthe  Hacillns  <<r 'I'vrh  id  Ktv,  r  '     I  S-  1  ,<-iy  must  be 
K'S  ct.i.nly      OrigiDnl  rr--  irrti,  ih<:  >,et.-uK  tif  wliirh  jki.u  oi  tlw  mcthoii* 
are  w  ke  TwHy '^l  l  ni'' ■<  :  tv<i.i  1j«  in  I  ni^li^i  :  imi  t  !«:  <ii». 

;mMi«{  1>y  a  "motto,"  ■  .  i  |.,,ui,  .1  hy  :iri  rinc^./lw  coht.tininj;  lliP 
nor'."  luiiw;  an<1  nni>.t  l,r  il        rc<:  .ii         Soriely'*  House.  54,  Pliilliu 


tiT  ir.r   s..,nirit  r  >rs*i'ir| 


AKl  si  HOtii.  l.'l:  1  v|ii,  .     OM  N  ItAIIA'. 

BEDi OhD  COLLEGE.  LONDON, 

3  A  .!>      Viihii  \'i  Ml.,  II.m;^!  Smr.n,  W. 
NT  Vi5)ruK— KDWI^  U>NO.  R.A. 
voir.*-.K-NOkMAN  TAVI.F.R.  A  R  W.S. 
v,jKr  .M.I LA.  HI.11— Mt«>  M.  A  HKATH. 
A>  t       'I  bRM  tkill  beyia  oA  THURSDAY.  A|iril  >«. 

b  SHADWELL,  Han.  S«c 

)NDON  HOSPITAL  AND  MEDICAL 
COI.LEGE, 
M  I  L  R   END.    E  . 

CSI^M^ieil  SKS<f10V  wiR  CWninvnc<<  .-n  |-.  |:,y.  M  ,y  ,  Jnt.-n.lir.g 
111*  ar.- j<!»t*~  l  fhal  lili<I«rlh<- ti»w  rt^  uI.iu.jU4  o*'  iJi-.  K.iyjl  C,\^U^»; 

ii:-:  >.>,  it  i«  *«<,Te4iti|;ly  Advani- 
SiK  leou  now  entcriing  we  also 

I    .->-'  (  II  f  ,.»»rtrio-     l>u'<r*t>iri  in  S«pttnib«r 

:  1 ;  I  I .! Ml  o7M:t:A  ■  tii.;irly  S>d  ueUi^  anJ  L  the  hrj^^t  geneml  HosFiial 

rai  !.>.Uti> 

■<rt>t  K*e  fi>r  I-citiir  «  nnd  Iloimul  PnwiliM,  '>g  |nilnca>  in  onr  surri.  or 
irjjr;it  in  liirt*  !  ilmoan.  'Jnc Renidcm su.tl  (*ih«rilu;j.iial  .\i(..jiui 
»!    fi     t  J  1 .•^.'.i.'rnlK. 

"  ri.^  I  ^^  I ' '  i^idefftrMedicalmid  Surgkal  I'niiatce.alMlbr  the 

■  it  t'rjici.t4l  ."^urjjtry. 

i  LwidiH*  HA(|ni.il  Kri9W  lit  direct  cMmmuntJ-nlion  by  rai;  iru!  tr.-im  w.ih 
ttt  irf  the  Mt1ri.]»>IU  and         M<-lro(>oIi'.;in,  Metr  ij7..1i,an  I  'l-tiifi. 
l^l^■t■nl,  nr.'  1  i-i  I  .   I<.  i  Kji1m.m>  Imv<  hLitioBS  within  Aminulc's 

if  ill.-  H'.«i.s- .A  <  v'l-...-. 

/■ri>HUtilt»^  »n  1  pcvrti.uUr*  apply  to 

 MUNRO  SCOTT.  Wawkn. 

THE    MIDDLESEX  HOSPITAL 
MEDICAL  SCHOOL. 

SUMMER  .SFfiSlON.  ,*  = 

tir«.-«  rtfld  t."  II. ..il  IttblrL.i  rii  ii  itt  the  \Varil>  '\iiuni.  ';Lr  ■>!    M.t\  i 

.1  ir.fiij).  v.x'u  ^.'j,  !••  yil<  ri  <1  f>>r  t  nni;'.  1 11  i>,  ii  ro  Muil' ni-  :  om 
J  lit.i;  Kitiii;ili<'ii  in  Miv.     Jlie  L V  i'nir:i:i<jn  >vi!l  \n:  in 

^,  Malli  -  lu^ii..-  ,  r,r  \ii:iir-i!  S'  .rii'j.  a'i<l         lumm.  nic  kij  .Vitril  ;v 
.'^      ■I:ir\lii(»  oi  i)ir  A'l  iiil  \'.il(in.<    ;j        ^ao  W*|)eetWely. 
,:  1'.%..  \  .  :,r-,.        A  s,  .-T..^       ',i>l,T<l,ip  viiLte  4s*>  w>H  be  ofleied 
I,.ti. It'll  ai  tij"  (>  villi  iiv'  i  f  ill;:  Wintci  S'«i.in 

'ro*T>^<Xu*  CfmV\<:  .  'i  I'.'Tticulamis  to  o<l>er  Scholarthip»,  Rrsidtir.t 
tw>«iil*>  Krf«,  <..<.,  ^\n<\i'  to  ike  DHAX.  or  itie  RoidctM  Medical 
at  Che  HiMMtol 

ANPRBW  CLARK,  Deui. 

ST.    GEORGE'S  HOSPITAL 
MEDICAI.  SCHOOL. 

VIVID.   PARK  CORNKR,  S.W. 
S«»  ii^i  w^^M  c«mai«ce  on  FItlftAV,  M«y  t. 


lAi.i 


"J  Tj;  Willi..,,,  Hi. i  ■ 
Tht  W'liJian,  Uro.Tii  XI 
T»'0  Bn.jk^ntiiiry  IV if 
iK|i»r  Prw<i»,  »«•  ft^n  l<»  (.■..nijirii !;.>,,. 
artt^T  of  KT.iri,li. I,. 


iscellaneoiis,  Re> 
V 


LIVING  SPECIMENS  FOR  THE  MICROSCOPE. 

GOLDMBDAL*w«fdfdKtth«FISHBRIBS  EXHIBITION  to 

THOMAS  BOLTON.  57.  NI  WHAT.!.  STREF.T.  IllRMlKGHAM, 

wbo  hat  iaat  trcek  icaC  to  hi«>  »ul»l^^iber«  Vulvux  globalor,  including;  the 
*a-CiXiieA  Male  PImU  daicnbed  by  Ktiivnberg  <u  SptiKrostm  v<otvD\,  with 
<ikelcfi  and  dneripdon.    He  htiK  aKn  out  Lophoput  jryttatlinu*, 

Sponjfllla  fluviatilii,  Conlylui.hora  Uoimri^  l'»-Ila  vi  ~" 
l>e^nii<l5  :  alw  Hytfra.  .\m<rl\a,  Vonic,i;l!.i,  Cniyffh,  * 
for  f Ifttailcy  and  Mania'a)  Biologkal  Laboratory  work. 

vVcrKi>  AnnowiKWMBfwai  be  wmim  In  this  place ofOiKannawT.  B.I» 
tuppiyiiig. 

Sp«dm«ii  Tnbe,  One  Shilling,  post  Atm. 

3W*^h«£r  TiAnim  tmmt rfStm  MtiMt  firSntm'ffHunf  £x  *$.» 
mr  Twttit  Ttihu/tr  «m.  <A 

Piirtfiiilio  nf  Dimwiflis,  fm  FHrtt»H'.Mcb. 


HBDICAL 


ST.  THOMAS'S  HOSPITAL 
COLLEGE. 

ALBERT  EMBANKMBNT.  &B. 

I1ir  Summer  S«woii  will  coinmrnce  on  .M.iy  i.  Students  who  have 
p«^cd  a  Preliminary  Exa  iiitiAiion  nr.'  informed  that,  under  the  Regulations 
of  the  Ev.imiiiinc  B-.-iard  in  Kncland,  it  is  an  advaiiiaice  10  hesin  ia  ibe 
.'^timmrr  Snsinn  ;  lho<.r  entering  in  tumiiicr  are  tA-*>  ehci^le  to  coapdC  fot 
the  ScietKe  ScholarsSifs  of  £ioo  and  £,bo,  awarded  in  tJCtober-^ 

There  nre  nu<icrou«  I'tirct  anJ  SchaiailUpl,  and  all  AnWIBlaKllli 
p-n  to  Sludcm*  wiihuut  extra  charge. 

Special  *~!-"T'  for  the  EximiiiaiiuDs  of  the  Univcr>ity  of  IxinJon  are  held 
ihrTM^baut  dM  year.  A  Keguter  of  Approved  LixtgingH  and  of  Private 
F  rni  Ti's  recelvins  Student*  to  reside  is  kept  ia  the  Secretary'*  ..Hice. 

!'r  ■,  .Mtard  .ill  peflkulm  OMI  he  ohiained  fr.>m  the  MedictI  ^cre- 
tary.  .Mr  O.  Renm  e.  W  M-  ORL),  Dcao 

BRITISH  MUSEUM 

(natural  history). 

All  ASSIS TAN  rsll  1 1' of  the  Second  CH's  in  •!  : i  .mnciil  cf  Z.jology 
i»  iwjw  \'acam,  the  duti*-  lieiin;  chirlly  the  <y«l«;ii.iUi.  arrangement  and 
naming  of  CalemWcfa.  Limiu  of  age^  18  to  y.,  yearo.  TIk-  a^iUry  t-om- 
metim  at  /§»  per  annum.  CaniJidafe*  w.ll  lie  Mp«-ie<l  to  umler- 
a  c.iinptlitive  exaniinaiion  by  the  Civil  ."Ji'rx-ice  (.!ommi«iimerx  in 
suneral  »  ib]tri  <*.  Zool.j^jy  iiii_ludcd,  and  Kh  /w  siirctal  i*ofi<nmry  in  F.n|r>ni.>- 
l.jjy.  .\ppln  itii.n-.  ai:mmf.a:iicd  by  two  or  three  Totinionials,  to  be  aent 
III  the  DiuKi      .  Natura!  Hiuory  Mnaetin,  Cnumwll  Rend,  S.W.,  bom 

whom  fuiUier  ijif.irtiiaiiiin  oijiy  ohJained 


SIX  PRIZE  MEDALS 

AWARDED  FOR  OKOL'iGICAl,  COI.l.KCTIOyS- 
GeAlogical  CoUectioaa  especianv  adapted  fur  Teaduog  as  cuDpliod  toScienoe 
and  Alt  DcpartnMnt,  a<^i:  u^r.!  by  all  l^^ciurenand  Tcnelicfaiii 

G(«>tt  UnlMa,  &.<■". 

New  and  Rate  Mineimt*  con«(am)y  arriviaig  ligai  aU  |Ntru  for  eatoctioe  of 

Single  $pecin«iH. 
ROCK  SECTIONS  AND  ROCK  SPECIMENS : 
The  Largest  Variety  in  EntlMid. 

Ne«-  Caialo^'i"  r^ni!  l.iusenefviUcatwn  to— 

JAMBS  R.  ORBOORY, 

88,  CHARLOn  K  Si  RF.ET,  FiTZROY  .SgUARE,  LONDON 

I'°>tabli>hrd  27  Yean  in  I>3ndon. 


INTERNATIONAL  HEALTH  EXHIBITION. 
OnnStON-BPUCATION. 

A  PBIZE  MEDAL  AWARDED  TO 

THOMAS  D.  RUSSELL 

7S,  NEWr.ATF.  STRF.ET,  I.nXDr)\,  i:.C.. 
For  Geological  Collections  for  Science  Teaching;. 
Catid^guti  P»tt  frtt. 

MINERALOGY  AND  GEOLOGY. 

Mr.  HBNSON'S  LatcM  Arrival*  are  :— 

Yerj-  Fine  POUBLV-TF.R.MIN.VII.D    CRY.'^TAI.S  .if  ZIRCON, 

a  i"":*!'''  Ions-  ll  "-nnare;  1:1t;Vf  <;,  I^IOITAsr,  i:WAROWiIK. 
wM.rKWITK   NATI VF  M  1  '.  1  i:,  IT  11  I  '  1  I' U  I  .  \  .  ,  »  Ki<uiia\t 

ur  ni.i  s.  cHAT.cosiuFKrrr..  ai,.i  nativk  coitkr,  conv- 

;  POI.ISHFI)  lAI'K  ai«d  GRFFN  AVFNIURINE.  OROUf% 
.i.^    Sl.NOLIi.   CRV.VIALS  of  STIBNITE,  Japan;  "SHERXY" 

COLOURED  TOPAZE.S,  Siheite.   

A  Large  Serial  of  ROCKS,  nfato  MICROSCOPIC  SBCTIOMSortha 

-;,T;:e. 

Littt  en  A;  fU.til.an         Kammcrf.  Chi»eU.  .<    \  i    11  traps. 

PRIVATE  LESSONS  AND  EVENING  CLASSES. 
BLOWPfPR  CASBS  AND  APPARATUS.      CMnbgnaa  Crea. 
SAMUEL  HENSON, 

a77,  STKAND,  LONDON, 
OnpoiiM  Koifiilk  Street. 
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MUTUAL    LIFE  ASSURANCE. 


SCOTTISH   PROVIDENT  INSTITOTiOS 

EDmaviiGR-A  ST.  ANDREW  SQUARE.  Lonooh  Oppicb— t7,  KING  WILLIAM  STREET.  L'. 


The  ATTENTION  of  ASSURERS  is  directed  to  the  Si  ecial  Advantages  obtainable  in  this  Society,  in  rr>pefld 

ECONOMY-  EQUir*'— SAFETY. 

ECONOMY. — The  Premiums  are,  in  m«ny  cases,  20  to  25  per  cent,  under  the  Usui  nttes,  so  that  t  Foltcy  f- ; 
jflSSO  may  generally  be  had  for  the  yearly  payment  which  would  elsewhere  a-surc  /^tOQOMlljr. 

BQUIT  Y. — The  whole  Siirplns  is  divisible  among  the  Policy-holders  themselves,  oo  an  eqaiublc  princiffc-i»  * 
given  to  tnote  by  whose  early  death  there  is  a  tm  to  the  other  Memheis.  From  this  source  large  itdditMiK  hm  Vte  . 
nay  beeaqjected  ia  the  fistaie. 

BAfBTY. — The  Biuhiess  (wMeh  for  ten  years  has  exceeded  a  Million  yearly)  is  of  the  most  >dect  ditn-r  . 
daded  at  the  smallest  cost. 

The  expenses,  which  are  less  than  in  .my  Office  trnn'^.Tcting  so  Inrpe  n  Imiinr-is,  were  l.x-t  year  uniirr  0  :c  " 
P>felnimll^.  nii'i  little  over  6  per  cent,  of  the  ye.ir's  Inc  imc. 

THE  FUNDS  accumulated  from  rn  niimi^  .  xcecd  £5,000,000.  th-  in  r.  i-c  !i-<  ycir  ' ■<  i«Jg  £33i,3*3- 
Only  twii  OfTu-c-i   ;:i   ;   '    Kingdom   (lioth  h.ivi    .1,   in^;!-    1  ruad. 

Claims  under  Policies  now  payable  a  Month  after  Proof. 
Rtp<nrts,  wiA  ThNtt  af  PttmUtmut  ^r.,  m  AtMntim. 
J.  MUIR  LEITCH,  London  Secretary.  JAMES  WATSON*.  ^ 


PHILOSOPHICAL  TRANSACTIONS. 

PART  II.,  1B84. 
CojrranT*. 

ta.  On  ihe  r>jnuiinics  of  a  Rigid  Body  in  El'iplic  Space.  Py  R  S 
Haath.  M  A. 

14  Raacarclicj  on  Spectrum  Photocnphy  in  Relation  to  New  Metttod»  of 
Quantitadw  ChMykalAnalyab.  FUrtfl.  By  W.  N.  Hatdqr.  F.R.S.E.. 

*c. 

«5>  On  the  Transfer  of  F.ner);y  in  the  F.lciCronuiBnetic  Field.  By  J  il. 
Poyilling,  M  .\. 

16k  On  ilic  Mr  'i<,ii  I  f  r!uid.  Pari  of  wliu'h  U  movinj  K ui.itionally  anJ 
Part  Irr  .uiii  :  ..11>      I  n  M  J   .M.  Hi!l,  -M  A 

17.  On  ihc  hlectro-Chcmical  EquiviUeoi  of  Silver,  aod  on  the  Akxolutc 
F.lcctr«iHotm  F««a  or  Claifc  CelU.  By  Lent  Raykigh,  O.CL.,  F.R.S., 
and  Mim.  U.  StdKwidl. 

18.  Inflocac*  M  ChanR  of  Csndiiloa  tnm  Am  Liqiiul  to  the  Solkl  Slate 
on  Vapoor^PkcMars.  By  William  Kaauay.  PI1.D.,  ami  Sydaey  Vome. 
D.Sc. 

ii>  A  Record  i  f  I  <  iTiir.ml^  t.n  ihr  1  fTr.  ufl.csiKti  uf  I>i(Terenl  Reetont 
of  the  Cerebral  Hemisphere*.  Hy  Uavid  t  errier,  M  l>  ,  LU1>.,  K.R.S., 
and  Gerald  F.  Yco,  M.D.,  F  R.C.S 

•0.  Ob  iIm  Compntaiivc  StorvMogy  of  the  Leaf  in  the  Vaicalar  Crfpto- 
(aaa  and  Cyinno<p<rnn«    Ily  F    O  fWer,  M.A..  K.L.S. 

•t.  CoMfidooi  of  Chemict:  i  u^ygc  inGoHs:  Hydivgcn.  Caiboafe  Osldc, 
and  OayvM.  By  Harold  U.  Diaon,  M  A. 

PbUmM  and  Sold  by  HARRISON  ft  SONS.  St  Maida'k  Lam. 

Scpania  CeiMs  on  Sal*  hy  TRUBNER  ft  CO..  Lndgate  HilL 

AUTOTYPE  PHOTOGRAPHIC  BOOK 
ILLUSTRATION. 

ADVANT.VGES. 

lit.  They  preient  Faithful  Repr«»enlatii>n«  of  the  Sul.j«t». 
•od.  Printed  on  the  laper  of  the  Book  itidf,  mounting  not  reqnir«d. 
ird.  For  Kdiiioni  of  loooaad  BBdarthayaMdMap. 

-    -    "     m  aad  by  dw  Learned 


Employed  by  ihe  Trustee*  of  the  British  Ma 
Socieuet ',  alto  by  many  of  (he  leadtn|  Publiihen. 

Am^nctt  thf  H'<'rkt  rrttnllf  deni,  or  at  nrcMnt  in  the  pre*.,  may  be 
cited:  Lady  ltra.><-\'.  "Tahiti";  Prof.  Gentoer'*  "  The  Xyyy  of  Greek 
Coitu";  Holli.ipffc.r*  "Practice  of  Ornament..!  luri,;!,.:  ■  ;  .Aii.l«ley'» 
"Onuunental  Arts  of  Japan":  Lockver'a  "Spectral  .Xnah-^is  ' ;  Kurgess'i 
"AfdunlogtaBlSBrwyef  India"  :  "Samuel  Palmer :  a  Memoir." 

Of  Ihk  lati  tMfk  lM^MMMM«ay»:—  lhi>  l-ouk  1*  admiiabiT  illat. 
tratadby  faortM  an  totyperaprodwrtiooa  from  lovely  and  chanctcriatktefia 


FOR  THE 

ARTISTIC  DECORATION  OF  THE  HOME, 
AUTOTYPE   FINE   ART  GALLERY, 

74,  NEW  OXFORD  STREET 
(Twenty  Doors  We^t  of  Modie'*  Library). 
TBB  NATIONAL  GALLERY. 

Now  ready  .   . ,  ^  ,.  • 

FlMll»naofAttlO»ypeCop!esofll»eoiO»t celebrated  painan|JlBlm»r<i!.'Mi 
A.  "riie  Foreign  Srhflfti*    ft  Th<-  Ft,. n.h  School. 
I  on  armlicaiion  lo  .MAN  AGf  K,  thr  At  1  O  I  VPE  COMPANV, 
VlRNKKS  "I.llil  K  sTlTHORir.M  " 
Vulumc  III  ,  to  complete  the  work,  now  ready. 

An  luLUSTaATBB  pAMriii  FT,  wiih  PiM  NotioM  riOTi  Om  TVmt*. 

ITOTYPB  COMPANY. 
OXFORD  STREET.  W.C 


An   luLUSTaATBB  pAMri' 


INTERNATIONAL  SCIENTIFIC  SLL 


Crown  8««.  Clotb.  $«.  cadi  Vahiaa. 


U  t' 


THE  COMMON  SENSE  OF  !: 
AXACT  80ISK0B& 

By  the  Late  WILLIAM  KINGDON  aiFf 


With  IIIn«tTati«m«.   

JBLLT   FISH,   STAR    FI8E  ^ 
SEA  URCHINS, 

BEING  A  RESEARCH  ON  PRIMITIVE  NERVOC-  I 

Bv  G.  J.  ROMANES."  F.R.&, 


ORIGIN  OF  CULTIVATED  PLA>" 

By  ALPHONSE  DE  CANDOLLi 


PHYSICAL  EJCPRESSIOK 

ITS  MODES  AND  PRIMCirUSS 

By  FRANCIS  WARNER,  M.D.,  r.RC 


REGAN  PAUL.  TRENCH  i  • 


JoftPabfished.  PBet  Free  for  One  Stamp.  No  I  > 

Addition*.  A  CATALOGLE  Of  ^ 

SCIENTIFIC  PUBLICATIONS  OFT 
UNITED  STATES  GOVERNMEir 

Important  Recent  Wori«  -  Virri.TiliuTe.  Asrl.^  li-^j'  M»  ■  •  \ 
Aretie  Fjipedition*.  Cen»u»  Piibhmii  .n*  tr  ;  U-.I.  I  't  ^ 
ways,  Ctotion.       \  Flhnol.xy.  h  i«h  anil  V  ivh.-nr-i.  !  ^     V'  • 

MboalRev.K..-.  J^.  . . 


MINERALS  AND  STONE 
IMPLEMEMTa 

MR.  WtYCE-WKir.HT  beg*  to  call  the  allaarisa  aClfcO*' 

PnUic  to  hi>  large  Sene>  of 

MINERALS  AND  STOMS  IMPLEMC"* 
from  which  siniU  •peeinien*  can  fca  SdSJUd.  ^ 
Ktementary  I  olleclirme  of  Mtaefak.  FlMrftt.  and  Roffci  *^ 

S  8  —  Tk(i,  C!U.tim,  -Stji-^rJ  ,'5,   r-Hf  MtU: 

GEMS  AND  PRECIOl  s  STC>Nr^  '^1   J  \  V  KV  PI-**''* 
BRYCE-WRIGHT, 
Milur,7/i-H-i!t  a»,i  htf^r!  ti  P'f  'utu 
aa4.  REGENT  STREET.  LONDO!«.  * 


U'  1 J  M  ^  1^  J  Lj 
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THURSDAY,  APRIL  9,  1885 


TREUGOLtyS  CARPENTRY*' 

EUmentiuy  Principles  0/  Carpentry.  By  Thomas  Tred- 
gold,  C.E.  Sixth  f^diuon,  by  E.  Wyndbitm  Tarn,  M.A., 
Architect  (London:  Crosby  Lockwood  and  Co.,  1SS5.) 
ly^RTARN  has  for  a  good  many  years  enjoyed  a 
' '  '  liigli  rcpiitntinn  amongst  the  profcssinn  nf  nrchi- 
icts  as  a  writer  upon  tlic  practical  principles  of  building 
egarded  mathematically.  Tredgotd's  treatise  on  Car* 
cntrj'  !ia^  fur  a  ver>'  lonit  time  indeed  po>ie^^-cd  the  ] 
ighest  reputation  as  a  much  more  than  elementary  book 
'reference  upon  that  important  department  of  building 
instruction  which  deals  with  timber  work  ;  it  has  been 
published  time  after  time  in  the  form  of  the  old- 
ibioned  stib«tamia1  quarto  which  used  to  be  in  vogue 
fore  we  were  encouraged  to  expect  to  read  as  we  run. 
i^  quite  in  accordance  with  the  litness  of  things  that 
cdgold  and  Mr.  Tarn  should  come  together,  and  the 
igllsh  building  world  will  scarcely  require  to  be  told 
it  the  rcsiili  is  >.iiisf.n:t<ii\ .  Tlie  new  edition  before  us 
in  tact  a  rcadaptation  once  more  of  the  excellent 
terial  of  the  old  standard  treatise  to  the  changing  con- 
on  of  our  mechanical  kiiowledjte  .ind  skill.  The 
bor's  mode  of  treating  Itis  subject  has  been  retained 
ict ;  and  we  still  have  the  well-known  sections  upon 
ssurcs,  resistances,  tini.r-,  roofs,  domes,  p.irtitions, 
'.ers^  bridges,  joints,  and  timber.  Whether  this  par- 
lar  arrangement  is  the  best,  is  a  question  scarcely 
!h  asking,  at  least  on  behalf  of  the  less  fastidious 
cism  of  those  practical  designers  of  carpentry  who 
t  here  constitute  the  overwhelming  majority  of 
ers  ;  but  the  editor  has  certainly  not  found  it  to  be 
bar  to  the  importation  of  new  matter  in  his  own  way. 
no  section  he  has  introduced  Prof.  Clerk  Maxwells 
uni\  crsally  appreciated  system  of  diagrams  of  press- 
whereby  the  mPTP  nppiiration  of  .i  common  dr.iw  ing 
to  the  component  lines  of  easily  constructed  geo-  j 
ical  figures  saves  all  further  trouble  and  uncertainty  | 
•n  rt.'iinin^'  the  precise  ftrains  uhich  the  srvcrn!  ■ 
bcrs  of  a  truss  have  to  bear.  In  other  sections  the  . 
ted  formuts  of  calculation,  given  only  empirically  I 
redgold,  are  matlienKitically  demon-! rated.  The 
ar  tables  of  strength  which  supply  the  values  of 
ints  are  "  corrected  "  to  accord  with  recent  experi- 
more  delicately  and  adroitly  conducted,  and  several 
nbles  of  the  kind  are  added.  The  consequent 
•n  of  i  redgold's  "rules"  and  uibles  of  scantlings 
sen  thoroughly  and  carefully  done  ;  .md  various 
of  more  ndv.mi  ed  rnnstruction  are  duly  developed. 
litVicult  subject,  the  theoretical  thrust  of  domes— for 
ctice  there  ought  to  be  none — is  taken  in  hand 
naticilly,  .ind  a  short  chapter  is  added  on  stone 
^.  I  I1C  important  items  of  scaffolding,  shoring, 
lams,  and  so  on,  have  been  also  introduced.  The 
able  timticr  bridges  of  America— rough  and  ready 
of  the  best — have  tieen  talcen  account  of  as  tlie}' 
and  certain  amendments  which  are  made  in 
of  the  plates  serve  in  a  reasonable  measure  to 
rc  new  trussing  for  old.  Lastly,  the  description 
aCtirc  and  properties  of  timber  is  largely  moditied 


to  meet  the  advanced  knowledge  of  the  day.  Witli  all 
this,  the  Tredgoldian  character  of  the  treatise  is  dutifully 

preser\ed  ;  and  so  we  may  say  it  ought  to  be,  for  to 
modernise  Tredgold  too  much  would  certainly  not  im- 
prove him.  One  of  the  prominent  merits  of  the  work 
consists  in  the  unusually  large  number  of  illustrative 
plates,  all  to  a  iisefrjl  5rale.  If  llKse  do  not  reprc<'?nt 
many  of  ihe  more  modern  designs  m  liiubcr  work,  they 
frequently  offer  examples  to  the  student  which  are  all  the 
better  in  one  respect  they  exemplify  that  substan- 
tiality of  construction  which  it  is  too  much  tlie  tendency 
of  scientific  precision  almost  to  discourage.   It  is  a  good 

ma\ini  in  earpcntiy  .is  in  mo^t  other  departn^ent-  of 
building,  to  make  the  structure  not  only  strong  but 
stronger  than  strong ;  and  Tredgold  always  leans  in  that 
direction.  The  word  economv  is  much  employed  amongst 
us ;  but,  whereas  its  original  and  proper  signification 
pointed  only  to  skilful  administration,  its  meaning  with 
us  is  very  much  like  mere  parsimony.  Waste  of  material 
is  the  bugbear  of  onr  builders,  and  almost  still  more  of 
our  architects.  U  need  not  be  denied  that  mathematical 
science  is  in  a  certain  way  provocative  of  such  parsi- 
mony ;  indeed,  lightness  of  cnnstniction  is  rcj^anh^d  a<; 
an  academical  virtue  in  both  architecture  and  engineer- 
ing. But  a  moment^s  reflection  ought  to  satisfy  alike  the 
mo-t  scientific  and  the  least  thnt  true  sricnce  is  as  much 
averse  to  parsimony  of  sulistancc  as  common  sense  is. 
The  strength  of  building  materials  can  only  be  deter- 
mined by  extremely  dclii  atc  experiments  upon  "  break- 
ing" strains,  from  the  results  of  which  the  "  safe  "  strains 
have  to  be  deduced  by  estimate ;  and  this,  no  doubt, 
becomes  matter  of  opinion.  The  question  is,  what  pro- 
portion of  the  breaking  strain  shall  be  recognised— almost 
arbitrarily— as  the  safe  strain  ?  With  the  single  exception 
of  iron,  timber  is  the  material  with  reference  to  which 
this  matter  of  opinion  is  the  most  definitively  settled. 
The  reason  is  this :— The  breaking  strain  must  be  instan- 
taneously applied  ;  this  is  essential  to  precision  of  tabula- 
tion. Tiie  safe  stt.iin  is  that  proportion  of  this  instan- 
taneous breaking  strain  which  the  material  will  bear 
permanently  without  any  risk  of  its  elasticity  being  event- 
unlly  overcome  and  a  commencement  made  of  that  dis 
turbance  of  the  structure  of  the  material  which,  once 
begun,  increases  in  a  geometrical  ratio  until  the  end  is 

ruin.  It  is  a(ce()ted.  tliereforc.  that  the  proportion  of  an 
ascertained  instantaneous  breaking  strain  which  has  (O 
be  recognised  as  the  limit  of  a  permanent  safe  strain  is 
one-third,  one-fourth,  and  so  on,  according  to  the  cha- 
racter of  the  material.  What  does  this  mean?  It  means 
that  a  greater  strain  than  this  proptortion  would  in  time, 
with  one  accidental  circumstance  .md  another,  produce  a 
commencement  nf  instabilit>  Perhaps  it  is  to  be  re- 
gretted that  this  question  is  stiU  disposed  of  so  empiric- 
ally as  it  is ;  we  might  at  least  in  these  days  have 
express  observations  made  and  reduced  to  what  system 
might  appear.  Trcdgold's  rules  turn  very  much  upon 
the  manifestations  of  flexure ;  and  this,  of  course,  is  not 
onl>  another  way  of  dealing  wrth  the  matter,  but  one 
which  affords  at  any  rate  a  basis  upon  which  mathe- 
matical formulae  may  be  arrived  at  On  Ae  whc^le, 
Tredgold  is  an  old-fashioned  writer,  empirical  and  prac- 
tical;  but  he  is  none  the  worse  for  that,  perhaps  ail  the 
better.  Mr.  Tarn  has  accepted  the  duties  and  responsi- 
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'liliiif^  of  a  scicnlifi-  ,  nncl  we  linvc  jilca'^iirc  in  testi- 
fying that  he  doe*  work  well,  and  tijai  he  does  not 
'H'crdo  it. 


each  species.    As  to  tfic  det.iii^  tjvc 
nitich  room  for  critic'^ra.    Dr.  Liiiici  i.A"  ' '  •  • 
his  work  the  results  of  all  recent  reKA?T.hc- 
ininutc  anatomy  of  the  myriopods.     Kriil>r\  >.  z 
has  not  received  a  very  lai^ge  share  of  ^t:rnt  ■  - 
cnccs  are  i;i\cn  lo  all  writhigs  on  th<      ■•*-::L  I 
differs  fram  some  American  authot.  i.  ^    -  « 
Scoloi)i-ndrcl!a  as  a  true  niyriopcxl.  .-.-  .I  7".-.-*- 
Syniphyld  as  intermediate  bctwcca  C* 
the  I'auropoda.  We  ni;iy  here  note  that  \>r  Ls  t. 
with  Mcngc  in  considering  those  or^^nni.  ^'r 
described  as  trachea*  in  Scolopcndrcllj.  ^^  lir 
chitinous  supports  for  mu!Kle>attachfi>«m.  T>>' 
same  or<;ans  wliich  \\'ood- Mason  .*<  •'  . 

53)  considers  are  of  the  ruiture  of  Hrgmc-*:*]  •-r,  - 

A  short  notice  of  fossil  myriopod*  i*  fjivr-  V 
on  Sciiddcr's  researches  into  the  fos^  1  -7<-'-  .  • 
Scudder's  conciusion  secm»  to  us  to  be  t-.  —  - 
erroneo«s,  and  at  any  rate  to  be  premr.tore  ;  *  s  * 
in'iufficient  knowledge,  f  :;   1-  no  fn^s  1  tn\T  - 
yet  been  found  in  Anstro-Hur,:  u%  «-r  cnii  n-',  »• 
ful  to  Dr.  Laliel  for  dealing-  with  ft>m*  ' 

same  must  be  said  with  rcjiard  to  the  n^it  -e  f**" 
Malaco]ii)da.    No  species  of  I'criptitc*^  hi,  -.r: 


I'r.  l.nlzel,  look^  on  Ponpatiis      f.-rr?  --  ^-   .-  ■- 
valenl  to  the  other  orders,  the  ChjUsptw;  i,  the 
and  the  DIplopoda.  A  most  useful  b>bl7A:T'>'--'.T- 
down  to  the  <l;ne  of  piiblication,  m  rr-m:hn  >^r-: 
The  execution  of  llw:  sixteen  pkte*,  »h*twir- 
togical  details,  Is  excellent  in  tiYcry  «  av. 


T/fE  AfymOPODS  OF  AUSTRIA 

Die  Myriftpoden  drr  Ocati'rrci.hisch-Unj^Ayinichen  Men- 
arcitie.  2*^  Haifte,  "  Uic  i>ymphyien,  I'auropoden,  nnd 
Diplopoden."  Von  Dr.  R.  Latzel.  (Vienna:  Hdlder, 

1884.) 

WHEN  we  say  that  tlic  scmnd  volume  of  Dr.  I. at/el's 
work  is  in  every  way  equal  to  the  lirst  we  are 
according  to  it  high  praise.   The  first  \'o1ume,  that  whfch 

.If.ilt  with  the  Chilopodii.  hiis  fully  proved  i■.^clf  to  be 
indispensable  to  everj-  student  of  the  I^iyriopoda,  and  it 
seems  to  us  certain  that  this  second  volume,  dealing  with 
tlir  other  orders,  imist  soon  be  arcordrd  an  even  more 
important  place  in  the  literature  of  this  subject.  N  ine 
years  of  close  attention  to  the  study  of  the  myriopods 
have  enabled  Dr.  Lat^el  not  merely  to  complete  a  mono- 
graph of  the  species  inhabitinj;  hi:-  native  country,  but  to 
complete  it  in  such  nianr.i  r  tl.ai  he  lias  written  a  book 
which  must  be  useful  to  the  student  of  the  myriopoda  of 
:m>  roimtry.  Not  only  has  Dr.  I.atzc!  given  mhiit'f- 
dt>{  nptioiis  of  srjine  170  jpecies,  but  he  has  also  furnished  \  covered  in  F.ur.ipc,  but,  though  wc  may  n-  >:  ^_.xe  -r 
tables  which  make  it  a  matter  of  ease  to  determine  the  j       interesting  to  know  th.it  one     qiialirie  j  : 

gcmis  of  any  m\  !  !■  I'md. 

There  has  been  unfortnnaicly  among  those  who  have 
sjicciaHy  devoted  .-attention  to  myriopods  a  tendency  to 

rif  m:nirrous  \^^  w  >]ir<_ic"-  o-  very  ir.'^uniricnt  grounds. 
Jij  rclj'ing  solely  on  chamctcrs  of  importance,  Dr.  LaUcel 
has  in  great  measure  escaped  this  tendency.  Tt  is  true 
that  in  the  volume  now  nnder  notice  lie  h.i<  (iosrrilicd  a  new 
jjenns  and  thirty-tivc  now  ^tpn  ic^  I'os-ibly  further  obser- 
vation mny  rrdurr  (!'.;;  tnniilicr  :  l>ut  when  wc  remember 
iliL  cvtcnl  f)f  nrc.i  rinbr.ucd  h\  the  AuKtro'^IItingarian 
I  tii|.;te.  and  the  little  attriT,ii>ii  uhich,  <  omp;ir.i!tve]y 
^j><  ,.kiii^,  h.is  been  p.ial  by  naluiali^ls  to  niyriopuds  any- 
where, we  must  admit  that  thirty-five  is  no  excessive 
nni.ilicrof  new  .  ics  ;  indoci!.  tho^c  who  arc  f.u.iiliar 
wiili  liie  writings  of  ollicrs  who  have  dcscribeil  myrio]>.>ds 
must  feel  thankful  that  it  is  so  sm.ill.  A  careful  s\  non\ my 

\\  \-  l-ern  ,i;r.en  of  e:irh  s]icric-  dc-rribfd  :  tliis  is  one  of 
(lie  most  useful  features  of  the  book,  as  in  tlii .  p  i  t  of  his 
work  Dr.  I.atrel  «cem^  to  us  to  have  been   11  nI  u  ly  sno- 
re-*f.il.    It  ( .m  li.i  ,  (■  f\-<-n  no  easy  task  to  rc.iu'-i:  to  order 
tlu'  l»ulky  mas.s  ot  rxistin;,'  nrimeiirlittirc  ;  bur  Dr.  I.a'rrl 
ha*  spared  no  pains  in  f  .itninin;.;  a:ul  comjiarin,.; 
types,  jjcncrally  tn^ufficicntty  (-Ir  -i  r  iIk d.  of  his  prd' 
re^Mirs.    It  is  tr,i:.-b  to  )■<   ui-^liod  tliit   =;omc  <  ipnl) 
ol>-.en'cr  woidd  t.iLo  in  hand  to  c\. mine  the  types  of  the 
e:M'licr   1  •\.;li-^h  <li  w  l  ibers  of  mx  riopods,  especially  with 
rfvnrd  to  the  ('!)ii.>p-iil:i  dr^: 
pare  thcui  « itli       iyj>cs  of  i 
fancy,  the  synonymy  wotild 
lit  re  wc  ii  t\  refer  i 
<  laliire  which  wc  regret  m 
adopted  the  specific  name  «'i 

:'.niiivt!   \vlli<:h    i  M.    l,.T.,'c!  > 

wliit  ]i  we  hiive  no  doubt  is.  the  ii^ 
I. each  in  1814  as  Jul  us  ptthhcUut 
•  )ne  admirable  feature  of  this  v. 
»blc,  full  descriptions  are  given  of  thi 


OUR  BOOK  SHELF 

l-.  xati!f-h-<  in  Hi  tt  and  KUc/r :,  ity.     Hv  H 
(London;  .\lacinilian  and  C\>./ 

THIS  is  a  Catnhridjre  eolleclion  of  proi>irm«---  ■ 

i  extracted  mainlv  from  the  .Smith  s    l'ri»^.  Tr.-. 

C  ollc>;e  papers  of  the  l.\st  dozen  ye.ir*.  The 
,  (for  there       nothing'  to  be  c.dlrd  authotM.ip  -i.. 
I  on  llie  "hole,  judiciously  done  ;  ii,e  prir* - 

usu.illy  clear  and  accurate,  consider  .iv^  1=^  j-„. 
many  of  the  forninl  r.    The  book  :s   c]c-  ro 
as  a  help  to  candidates  for  malhctiiaticj.  *r«o"  1 
I  Will  iuul->uht('dly  prove  nscfol  tO thciQ  ;  p(*saiiblt  mt 
to  a  few  private  students.  ' 

le  natural  philosopher  Ae  book  wt-Ms--  - 
cm;  . us  interest    For,  in  xhr. 
bt  fi-Mmd  (hy  all  wli.i 

•cn-  «ornplLj^Mmjft.v.;..-  f< 
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c  pressure  of  a  is  or  the  electric  rcsist.iiicc  nf  a  wire 
romci  (>tit"  ncjjativc  !  To  sm  h  men  the  recent  intro- 
iclion  of  the  subjects  of  heat  and  electricity  liy  tlic 
>ard  of  Mathematical  Stiuiic^,  and  the  appearance  of 
loniwin's  EUttruai  Pnpers,  MawvcM's  splendid  trea- 
es,  and  f>thcr  kindred  bonks,  have  been  happiness 
Iced.  Ojicn  any  one  of  these  books,  at  any  place, 
il  concoct  from  it  by  whatcv  er  assumptions  (houcver 
physir.ili  arc  necessary,  a  problem  which  shall  leatl  to 
elliptic  intcijral  or  a  ^e^-'e^s  function,  and  there  you 
■ !  This  cannot  lonn  }jo  on  without  seriously  impairinj; 

proprevs  of  physical  scieiu:c  in  ourj;re.it  mathematical 
t'crsiiy.  ■\r.nhematics  is,  in  itself,  a  right  noble  an  l 
lhy  stiuly  ;  but  the  embryo  physicist  should,  from  the 
:.  be  taiifjlit  to  rcjjard  it  as  (for  him^  an  indispensable 
iliary  only,  not  a  source  of  natural  (■)  laws.  The  whole 
f  cdurc  is  thorouj^hly  characteristic  of  the  Camliridge 
xiay.  It  h  ts.  amoti;;  its  professors  and  clscwhcro, 
ly  of  ihe  foremost  of  living  phy!»ici?.ts  an<l  niatho 
icians,  as  well  as  others  destined  in  time  to  take 
Inr  rank :— but  does  not  utilise  them,    liven  its  one 

test  of  mathematical  merit,  real  because  conducted 
iuch  men.  the  Smith's  Prize  Kxamination,  1ns  just 
I  aholishc<l !  .So,  it  has  a  mafjniticent  Ijoat  at  the 
ul  of  the  river,"  but  ///»/  oni-  metnhcr  of  that  crew  is 

to  encounter  Oxford  at  Putney  !  What  can  be 
cted,  cither  in  the  bo.it-race  or  in  the  more  aniuous 
1;?  over  the  scientific  course,  but  thorouj^di  and  most 
■vcd  defeat.' 

n-iilint  Calculus  for  Pri^innrrs,  7filh  n  Scltxtii'ii  of 
ry  I\Mxmf>U-s.     By  Alc\.  Knox,  B.A.    (London  : 
.cmiltan  and  Co.,  i.S.'?4.) 

/ittle  book  deserves  hearty  welcome  from  those  who 
ifl.M^ed  in  leatling  fonvard  students  to  the  hi.i^her 
•matics  :  not  so  much  as  a  substitute  for  any  other 
.Tt  present  in  use,  but  as  presentin!»  a  c.arcfully- 
?cl  s'-t  of  illustrations  of  infinitesimals,  limits,  and 
mini  cttctficients,  which  a  student  m.iy  profitably 

throu.,'h  before  entering  upon  the  usual  formal 
<-i  i>n  the  c.alcidus. 

know  of  no  work  in  Kn;,'lish  comparable  with  the 
t  since  De  .Mor>,Mn's  "  tlcmentary  Illustrations  of 
(fcrential  and  Integral  Cnlcuhw." 
special  symbols  of  the  subject  are  not  introduced 
c  work  before  us,  attention  being  directed  to  the 
inciplcs  involved  in  the  method  of  the  calculus  ; 
,  the  chief  aim  of  the  author  thrniij^hout  is  to  give 
-ner  n  finn  prasp  of  the  idea  of  a  ditTcrcntial  co- 
t  —  a  fundamental  notion  which,  in  the  min<ls  of 
!r5,  is  usually  shrouded  in  a  haze.  Care  is  taken 
one  .'It  a  time  with  the  ditViculties  which  present 
ves  in  this  subject.  The  book  is  divided  into 
-.rctions,  the  latter  two  or  three  dealing  with  suc- 
lIi  iVcrentialion,  Maclaurin's  theorem,  and  maxima 
iiin.-u 

efore  new  principles  or  processes  are  introduced, 
avour  is  made  to  insure  a  precise  comprehension 
ennin^j  of  icnns  .ilready  employed  by  the  student. 

freshness  of  treatment,  as  well  as  the  clearness 
ch  the  author  brings  before  the  min<l  the  exact 
of  <f.'  ?!  t.-nns  as  '*  point.'  '*  Imc. "  "  ^upcr^K.les, ' 
of  this  book,  will  awaken  the  interest 
1  of  even  an  inditTcri  ni  learner. 
-  irr*  indoi>cndent  of  c.Kh  other. 

i,  the  central  principle 
■jiiiiM.-ui,  >f  \-iew.    A  distin- 

^fCtaA.  1:  le  of  arithmetK  ;il 

Ndes  ul  tiic  method  of  finue 


I  on  New- 
1  are  freely 
clcnjcntary 


The  book  closes  with  a  set  of  examples  worked  out  in 
full,  and  a  series  of  one  hundred  easy  exercises,  the 
answers  to  which  are  appended.  .A.  R.  W. 


l.E  ITERS  TO  THE  tOIIOR 

[  ThtEditor  doesnol  hold  himsc'J  re\t'CHublf  fit  or-mw  sexfrtata 
by  kiscorrafonJtnts.  Ntithtr  (an  he  undrriakt  te  nfutn, 
or  to  ccrrapimd  with  tht  '.vrifers  ,/,  rejected  manuscripti. 
notlet  is  takeu  of  anonynicus  (omniunications . 

(  The  Editor  urgently  rtquextf  corrtspondents  to  keep  their  letttn 
as  sh4>rt  lit  pcssiHt.  The  pressure  on  his  tp^fe  is  so  greai 
thml  it  is  impossible  otherwise  to  insure  the  appearance  even 
of  communuations  containini;  interesting  and  not'tl  /acts.] 

Rock-Pictures  in  New  Guinea 

.\  FEW  yc.irs  .igf>  I  nicniiontd  in  .n  piper  in  GMin  (Ixiii.  94)  th.11 
Mr.  Th.  U.  Leon  \w\  ri.']"irtc<l  the  existence  of  pichin-i  on  rock* 
he  h.vl  'scrn  in  tho  <  »^;.ir.iinl  Ai^iini  {groups of  isun>ls  (sonth  p.irt 
of  McChier  inlet),  .nml  tlut  (he  officer  in  ciimm.in<l  of  ILN.NI.S. 
linlitviii,  who  lu<l  !ifL-n  charged  to  m.ikc  further  inqiiirio>,  had 
not  tK-en  .il>le  to  find  tlicin.  At  th.it  time  Afr.  Leon's  nccount 
h.icl  not  h«cn  publisheil  in  the  rc>;«l.»r  i>>iie  of  the  Halav.  Caicot' 
sc/iiip.  SincL'thun.howtvcr.  explications hy. Mr.  van  Uraam  Morris, 
whilst  on  hi-;  viiyar;!*  in  New  <  >iiinea  in  1SS3,  and  by  some  of  the 
ofliccrs  of  fL N.  Si. S.  Saniiintiif;,  have  resulted  in  the  discovery  of 
rock- pictures  >.imilar  to  lho*e  -siioken  of  by  Mr.  Leon.  The 
pa]iers  givinj;  an  account  of  these  cxploraiions  (inelu<iin(;  Mr. 
Lcon'->)  have  U-cn  puhli'-hed  in  .t  recent  number  of  the  Ti/dichrift 
7  0or  Indische  Land-,  Tital-,  ,11  I 'i  /ken/:unde  {xx\x.  |)p.  582-501), 
an<l  an  ahsirart  nf  their  contents  tn.ny  l»e  intcrestini;. 

One  Hay  Mr.  Leon  -et  oiu  from  the  kainponi;  (vill.iijc)  01 
.Vr^^ini,  situatcil  the  island  of  that  nnme,  for  the  purpose  of 
fishing.  In  the  bcj;innin|{,  on  account  of  the  surf,  he  kept  at 
a  gri.it  liislanre,  Inu  the  iliird  i»land  of  (he  tjrou])  he  was  ahle  to 
.ipproacli.  He  perceived  ilie  distinct  represent.it ion  of  a  human 
hand,  painteii  in  white,  and  surroun<led  with  red  spots,  ami 
other  drawinij!^  in  white,  which  ap^>eared  to  be  mrant  for  letters, 
though  traced  in  characters  unknown  10  him.  Afterwanls,  on 
penctralinj»  between  two  other  i^lanrls  of  the  ^;n>up,  he  siw 
several  hands,  all  similar  tr>  the  first,  and  accom|ianied  hy  similar 
drawings.  He  was  not  al)le  to  l.ind  ;  he  estimated  the  height  of 
the  place  at  which  they  were  drawn  on  the  rock  to  1)"  from 
75  to  150  feet  above  -^ea  level,  the  hands  licing  n\trt\H  three- 
ipiariers  of  the  way  up,  and  the  other  figure*  about  lo  feet 
hij;her  still.  The  h.inds  were  of  all  sizes,  representing  those  of 
children,  of  full-grown  men,  of  giants,  and  were  in  great 
numlvers.  He  fancied  the  characters  bore  some  rrsomblanre  to 
the  w  ritten  signs  in  use  :nuoni;st  the  Orani^  A'/t»^\  the  Ornne 
/y't/j^.f,  and  the  Omm:  Matif;i.\tsser ;  they  were  certainly  not 
Javan  or  Miilayitn.  He  was  greatly  puziletl  as  to  how  they 
cntiM  have  come  ther'.-,  since  the  face  of  the  rock  was  perfectly 
f)eq>endicular,  and  without  any  projections  or  caverns,  so  far  .is 
he  could  |>erceive.  The  (miy  explanation  he  can  suggest  is  that 
they  must  have  been  done  at  a  time  when  that  part  of  the  rock- 
surface  was  nearer  to  the  level  of  the  sea,  or  the  outward  form 
of  the  rock  must  have  l>«cn  changed  on  that  side  l>y  losin'.; 
lexiges  or  projections  !iy  which  the  native  draughtsmen  mav 
have  approachc<i  the  place.  It  will  Im;  re.idily  understocwl  that 
the  natives  attribute  the»o  drawings  10  A'atmik,  the  prince  ot 
evil  spirits,  who,  in  their  opinion,  has  his  dwellio'^  in  one  of  th-- 
small  islands,  .md  of  whom  they  are  naturally  greatly  afraid. 
On  another  island  Mr.  Leon  discovered  a  hu^r  stone,  which 
wouKI  proliably  reipmc  half  a  <lo/cn  men  to  lift  it.  riid^dy  sha])ed 
like  a  fmlloek,  and  surrounded  with  several  other  stones, 
evidently  arraiigc<l  on  some  fixeil  plan. 

Mr.  v.m  lira.uu  Morris  s.iys  : — On  S(  ptf  ml>er  16,  18R3,  1 
I  line  to  McCluer  inlet,  and  was  told  riy  the  native  ( hief-; 
tli.it  the  figure.  I  was  m  search  of  were  to  Ikt  founfl  on  Ar;;tini. 
or  the  islands  to  the  west  of  it.  I  discovered  them  or  n 
-mall  island  a  few  hun<lred  yarfis  from  the  mainland.  The 
sliorcs  of  Ixnh  the  i-Iand  and  the  mainland  rose  peqwndicu- 
l.irly  from  the  water,  and  in  the  rr>cky  face  of  the  former, 
altout  5  feet  aNjve  high-water  mark,  the  snrf  had  eaten  out 
an  cxaivnion  from  3  t'»  5  feet  wide,  thus  leaving  a  narrow 
(tlalfunn,  on  which  several  small  prahus  were  de|>osited,  sf>nje 
ol  ihcm  U-ing  3  feet  long.  Various  figures  were  drawn  <m  the 
rock  ab)ve.  csj>ecially  hands,  Inith  of  full-grown  pef>plc  and  o( 
children.    A  haiul  had  evidently  been  sketched  in  outline  from 
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a  livinjj  model  placed  against  ihc  wall,  and  coloured  to  a  depth 
of  6  inches  all  around  il.  The  native  chiefs  who  accompanied 
the  Re^ille^t  said  that  the  remains  ot  the  Hill -Papuans  had 
formerly  been  deposited  here,  but  were  now  interred  with  Ma- 
hommedan  rites ;  there  were  indications,  however,  that  some 
prakus  had  tieea  recently  lodged  on  the  platform. 

Thoojgh  the  most  astonifihin^  part  of  Mr.  Leon's  report,  vis. 
the  ^flMolty  of  drawing  the  fii^ures  on  the  ixkIc  at  a  conger- 
able  height  above  the  sea,  !■*  not  encountered  by  Mr.  van 
firaam  Morris's  experience,  it  is  not  proved  that  the  latter  ex- 
plorcfl  exactly  tluj  .uiil-  ]  lice  as  Mr.  Leon.  But  just  this  point 
(the  considerable  rising  of  the  islands)  is  mo^t  plainly  staled 
wi  ll  iij^ird  to  the  Ke  Islands  by  Me  ; >.  Alliol,  Mol,  van 
.SliHJieri,  Meijboom,  and  DeijI.  of  II. N. M.S.  Sam-irau^,  which 
at  the  time  of  their  visit  lay  offTual  (5'  37'  30"  S.  lat.  132'  44' 
E.  lat.),  island  of  Little  Ke.  These  gentlemen  were  invited  b^ 
Mr.  Langen,  the  head  of  the  Englbh  settlement  there,  t<j  visit 
with  him  the  north-western  p.irt  of  the  island  ;  after  having 
steamed  for  three-quarters  of  an  hour  they  dropped  VUloxXJlfo^- 
vu  Kaliunit,  a  village  at  the  base  of  a  hill»  about  aoo  nctics 
h^h.  They  went  to  the  top  to  see  there  some  idols  sHoated  in 
a  smalt  settlement.  I  pass  over  this  part  of  the  nariative,  and 
take  it  up  after  they  had  descended  from  the  edije  of  the  rock, 
where  thfv  lii'l  fnun't  ,1  huii,il-i'l,ice  It-L.ju^i^il;  t  i  ihi--  l..ini]M:i;^. 
which  is  uri  iht  top.  A  lulcrably  well  luaiic  flight  of  ironwood 
stc|>^  Allowed  the  visitors  to  descend  easily  ;  after  about  half  an 
hour's  walk  they  came  \n  the  "  necropolis." 

t^n  the  rock  near  it  they  discovere  I  representations  in  red  of 
various  figures — human  hands,  with  the  fingers  >pread  out  ; 
iinitatioDs  of  human  heads  ;  a  fight  between  men  armed  with 
Utwangi  (ss  cutlass),  and  other  figures  which  they  took  to  )>e 
repjescDtations  (rf  the  evil  iipiriu,  oudinea  of  ship«,  &c.  Though 
the  heads  were  ruddy  drawn,  the  baoda,  whi»  ware  fewer  in 
number,  were  reniarlcably  wdl  done.  The  place  where  the 
drawings  are  seem  to  be  quite  inaccessible  to  human  beings.  In 
the  n>ck  .ire  also  caverns  which  are  ratlier  ditlicult  to  a|)proach. 
In  one  of  thei;i  iw..  m^;-  .in  I  -  nu'-  pieces  of  bamboo  were 
found  ;  at  the  cnuy  fs.i^uicati  ^A  hiuk.cn  glass  li.id  been  spread, 
prob.ibIy  to  prevent  visitors  from  entering.  It  must  be  men- 
tioned that  the  rock,  from  the  l)ase  to  the  top,  was  coverc<l  with 
sea-shell-i.  .Vtieniion  is  rej)eatedly  ilrawn  in  the  rcnort  to  the 
circumstance  litat  it  seems  incouiprchensible  how  the  pictures 
couKi  have  been  drawn  on  the  rock,  which  overhangs. 

Hie  Datives  connect  the  rock-pictures  isriib  the  burial  place  on 
the  top  of  the  diflT.  Xenr  the  edge  of  the  steep  dL!>ccni  stand 
two  houses,  whidi  serve  as  mortuaries,  one  being  doae  to  the 
dmlliiin  of  the  natives,  which  are  surromided  with  a  stone 
wall,  ilicse  two  houses  are  built  of  irunwood ;  on  the  roofs 
there  are  two  pieces  of  wtxxl,  the  one  in  the  shape  of  a  prow, 
the  other  iti  tin.  ,ti.n>r  if  i  keel.  On  the  latter  are  two  figures, 
A  dog  an  1  1  liir  1  ;  a  >iigk  Ijeariiig  a  piece  of  while  cloth  is  stuck 
into  tlie  l  iiil  s  li  .  ly.  The  walls  are  .}  .m  l  j  1.1  ui  -.  and  in  the 
shorter,  wliicii  irtccs  the  sea,  there  are  two  doors,  through  which 
the  coffin  is  carTie<i  ;  insi<lc  this  hut  they  s-m  two  colons  with 
fruits  and  a  t>ottle  of  oil  which  had  been  K-ft  for  the  spirits. 

The  natives,  who  called  themselves  I{ind>M>>  or  hcuhcU'!,  a 
name  which  of  course  has  no  ethnographical  significance,  but  is 
merely  used  to  distinguish  them  from  tneir  .Mahontmed.in  neigh- 
baws.  Mid  that  when  a  dead  body  was  placed  in  the  hut  the 
spirit  was  conduoted  by  the  bird  or  the  dop  on  the  roof  to  the 
caverns  where  it  is  to  abide.  In  token  of  its  arrival  the  animal 
dr.iws  a  figure  on  the  rock.  The  natives  who  accompanied  the 
explorers  durst  not  set  foot  within  the  caves. 

It  was  alsT  ^id  th.lt  the  bir<i  and  ihedog  wcri  uuicly  -ymlxils. 
The  soul  1:  '. leceascd,  on  leaving  the  I  'iy,  flics  .xs  a  bird 
thruugh  the  air  or  runs  as  a  dog  over  the  caiih,  till  it  reaches 
the  abodes  of  the  spirits — the  caverns — unseen  by  living  men. 
Every  s^jul  th.it  re.iches  this  havfti  draws  a  figure  on  Ihc  fate  of 
the  clitT.  In  explatintion  of  the  c<mtest  l>rtween  human  beings 
and  evil  !>piri(»  in  the  pictures,  the)  ■^"J  ih  ii  Uk  l  ifor  try  lu 
prevent  the  .souls  from  reaching  the  ctemjl  dwclltngs ;  but  tliev 
cannot  hinder  those  who  have  led  good  and  liouesi  Lives,  though 
thow  who  have  done  wickedly  are  carried  off  by  the  evil  spirits. 

The  fHiLiTri,  jud;;ing  from  the  mr^ny  .irticlcs  in  <^Ai\  and  silver 
whi'-'i  n  r.-  fijund  in  the  Cuem-..  i  t  rn  'mb- 5  (hnl  they  nuu* 
f'lji  iii  been  used  by  pirate>        .  '  '  refuge  ar.  '  i  'l 

41  iiiri-M.,  and  xhM  tht-y  vr  :  ^       i       u-^r  in  xht-  !•  n-l 
( till-.  \  .I'u    I !  ir  . '  1  ■  .v    1  ■  -      I  sv  I  ml  4 

ble  ^jurposc  :  they  wuuid  keep  tise  .>i;;  i  r-,i' 
caves,  and  would  also  act  as  a  l.in 


iui  llic  (vLrat'.-v  ;hriii -oh  V  \  wIku  •.v:-.':.\^        f..  ^ 
to  ihcm  the  places  where  tlieii         '.re  mu  Kui^i. 

Without  h.izardttig  Any  fipinnjn  uj>jo  ^^-^  7>  ■ 
counts,  I  wish  to  state,  merely  by  way  u(  .caan.-"- 

(i)  That  Mr.  Leon's  cvi.lcnce,  coaittcfTl  <r-i 
oflicers  of  the  Siimamn^;  would  seem  t-- 
iiices  of  certain  islands  tn  McCluer  inlet  ^1  i  ' 
have  been  considembly  devated. 

(a)  That  the  rise  has  prabably  takaapiaGe  a:  l  '-  - 
but  how  long  sinee  cannot  be  dctenaiied  ml  ifsr^ 
close  scientific  examination. 

(3)  That  Mr.  Morris's  explorations,  tskeu  iaoau 
the  foregoing,  ^n^j^e  t  ihi'  't  e  elevaii-xi  -.s  n  •<  i 
but,  though  oWtvril  at  dista:il  )M>10t^  ss  li:^'  " 
islands  of  different  groups,  or  evCB  lO  parL»-.'-i:  -..k- 
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Mr.  Lowoe  on  the  Morphology  of  Umcts  I 
Prof.  Lan krstck  appears  10  ae  to  be  ifhta; 

under  cover.  Fir  t  he  sends  hi*  lieutenant  tato  "> 
then  he  ai  i  <  irs  himself,  in  the  guiie  of  in  ttA^ 
Hut  ina^^r;l.h  as  he  has  virtually  accnsol  lbs  :-' 
Linnean  Society  of  having  j>ul>liihcvl  a  paper  jj" 
place  in  the  Transactu^nt  of  the  Society,  I  wd  M; 
bringing  him  out  into  the  o)»cn. 

The  anxiety  expressed   by  Prof.  Lankr!V«r 
the   Fellows   of  the   I.innean    Sonety,  %s  '.->  • 
pap^r  was  reiused  by  the  KoyaJ  S^xneir,  a  ^ 
sincere  :  he  knowa  aa  arell  as  1  do.  that  the 
refuseil  by  the  Roynl  Society.    \*  VvJL 
undue  advantage  of  the  seetecy  which  ati«dhe*  t*  ^' 
referee.  I  shalTstate  the  facts  with  which  I  aaycr  . 
quainted,  and  I  doubt  not  these  wdl  pLtce  .tir  *> 
in  a  very  dilTerent  light  fn>in  tliat  whicii  Fr  <,  L- 
endeavoured  to  shed  n|> 'ii  it. 

It  is  eviclent  Prof.  i<ankestcr  wi^iies  10  m*Xx  1 
the  rejection  of  my  najier  by  the  Royal  S.  j^-' 
strictures  and  those  of^  his  lieutenant,  and  en*bJrs 
attack  the  Linncan  Sc'ciety  under  co%cf  ot  the  ^  - 
believe  that  every  one  who  was  concemoH  in  'be  ; 
my  pai>er  knew  perfectly  well  that  Prof.  L*nk.r>;r  ■ 
referee  to  whom  it  was  subinitie<t  bv  the  Royal  ' 
Lankester  wrote  to  me  himself,  and  atJUCd  tiot  u. 
been  so  reliemd.  Althos^  1  then  felt  soi*  *d.  t>  - 
should  not  have  had  any  reason  to  complaia,  if  iw- 
Royal  Society  had  fjecn  carried  out,  and  il^zt^ 
submitted  to  a  .second,  entirely  in«!ci>:ndcnt  r-s* 
Huxley,  m  lus    i^tening  ad'^te^~  t^  ihv  K  TvaJ 
election  as  President,  staleil  iUai  every  [>ape7  ■ 
two  entirely  independent  lefcrevs.    Now,  inmy>^- 
referee  was  Prof.  Schafer :   I  iln  not  think  li  rv> 
paper  to  two  colleagues  intimately  asvieutoJ  in  thr  •> 
and  I  am  sure  that  no  consult.ition  iiiould  tSjk« 
the  referees  pending  their  decL<ioil.    V**  Prof. 
Prof.  Ljuikestcr'a  advene  opinions  cxpresMd  3  7' 
before  be  euae  10  any  dectsion  himscir— at  aar ' 
making  any  xeooit }  and  be  iwnfcfd  ta  sae  (hsi 
special  knowledge  of  the  lilcmtne  of  the  sal^  ■*  * 
w.xs  called  upon  to  give  an  opinion. 

Under  the  circtimstance*  1  feel  joftified  in  s!l-.-s; 
Royal  Society  had  rejectc<l  my  pa^Kr.  tt  w.*.  - 
rejection  by  Prof.  Lankester  ;  an<1  I  feel  tttie  >k».  i.* 
dent  referee  woulil  have  done  exactly  what  •*»  f 
done  on  Iwhalf  ofthc  l.inneon  Society. 

Prof.   Sthafer  iecoromenJe<l  mc  to  wi:hdra«  ^- 
petilioned  the  Cuuncil  of  the  Koyal  Sioctety  10 
»o,  and  the  paper  wa$  retnned  to  owk   U  tfcia  aa  . 
my  jvij>er  was  rejected. 

I  then  presented  il  to  the  LHtbeaci  S'uriciy.  and  r« 
told  the  i^loigiGal  Secntaiy  c  v,riy  1  tun^  thai  had 
result  was  itui,  afte  aoaedel.-iy,  ihe  juper  wm 
printed  in  '  il'.  f.i>i>te\t't  f'nttKKiuit. 

I  ceiitkl  )i  III  I II)  hj^e  coticetvcd  it  pmiitilqt  fkM^ 
i;..iii  vMiiM  lsav■ 
h  I  -  <  »>*  Di  V  icw  , .  ■  ■  ■  I  I  .  y. 

r  ■  ^  ,      :i  ii         ■  I:  1(1.  1 1        ■•[ill  Il 


iiuM  hare  no  doubt  incited  his  just  indignation  if  it  had  been 
•rformfii  by  his  friend  "  Slodgc,"  of  spiritualistic  celebrity. 
I  eannol  hdp  remarking  on  the  coolncvt  of  I'rof.  I  .  inkc^tr 
iCTlion,  that  my  views  are  "tUldeniably  based  upon  n  iiksi  ikcii 
:erpretabofl  of  defective  prapanuioiu."  Prof,  Liwkestcr 
Sdoitl^  tbMn  his  opuiioD  final— but  be  li  bold  to  say  it  is 
jndemable." 

Mjr  tecttons  have  been  seen  an<l  approved  of  by  a  greai 
nl)cr  of  com;ietct>t  lu-^i  ilir^i^i-;  and  /u  ild-i-t iind,  al; li  lUgh 
ne  of  them  arc  nnt  so  iirttiv  :i->  [Imc  jjrt.  i ..irc. i  Ky  ;he  p.tmfFm 
!}.'•!  whiili  I'riif.  I .:inki.'^ti'r  i-\'<il^.  '!it  y  Lcit.iiiily  -Imw  .1  ^^n-iit 
I  more.  I'he  parafVin  meiiioM  i>.  kinAvn  [•>  tnr,  aivi  i  have 
minrii  a  great  number  of  sluUs  t  liy  it.    I  liave  poi- 

sed a  scries  of  sections  »o  nt»de  in  the  Cambridge  laboratory 
an  excellent  bistologist,  and  Iwve  rejected  them  as  worthless : 
(  show  nothing  but  the  connective  tissue  framework.  Nerve 
es  acrve  end  organs  are  alike  dcstroyedi 
'he  wiiole  queation  of  the  effect  of  rei^^ta  on  the  tissues  is 
ide  one.  The  paraffin  prooeta  destnm  mnch  which  remains 
he  eom-butter  pr  ycas,  first  devised  by  Prof.  Schlfer.  I 
enthis  proce«ifar  superior  to  thai  now  used  in  the  laboratory 
rambri(i^;t.-,  ;itul  In-  I'ruf.  l,:inkc$ter  and  his  assistants.  ( 
1<J  not  (cu  \<>  [pI.kc  ii\y  -n]  imcns  side  by  side  with  I'rof. 
tester's  tK-f.Ti-  ati  unl'i,i-.-cd  histologist  :  an-1  I  am  content 
ail  thf  ilt-rj,iMii  of  fill  lire  utAcrvcr.s  upm  my  work.  New 
s  arc  nici  .viilt  tiiilc  f;is\.ur  by  lho»e  who  are  committed  to 
>ae$,  and,  whether  I  am  rigttt  or  wroog.  I  expect  no  justice 
a  critic  who  aliowt  ndi  detennined  bias  as  I'rof.  Lonkester. 

BtMJAMIN  T.  LOWNK 

Prof.  I  nnkester  ini.it;inc';  thn;  he  has  nny  C(>mi»laint  to 
against  the  Council  of  iln.-  L4nnean  Sucicty  tor  having 
jhed  Mr.  Lownc's  pajx-r.  I  must  decline  to  consider  the 
:t  with  him  m  your  columns.  He  is  himself  a  Fellow  of 
aciety,  and  the  anniversary  inectin;;  of  the  Society  is  due 
ooMo.  U  he  then  thinks  it  wise  to  ask  any  quci>iioiu  upon 
ibjert,  I  shall  beia  mj  place  and  most  rnppy  to  answer 

GtOlOB  J.  ROMAIliS, 

2oo1.  Sec  L.  S. 


Thought  preaents  itself  among  the  Phenomena 
of  NmtBM 

I'our  is-iu-  of  (he  t2tli  in'.t.  tlu-  Hulf  of  Ari;ytl  .^^lis,  "  K 
iny  diifertTii  c  in  this  rc^jK'Lt  lM.-t\vc(T.  inol  ir  .ind  iii'iK-t  nlar 
I?  namely,  as  rcginl-.  ihc  ]ie;^uaNi<in  which  mivi  men 
iin  that  where  thi-rc  is  moiion  !hi?re  must  be  some  "thmg  " 
c.  The  .uiswer  lo  tins  .jucs'.ion  appears  to  be  the  very 
>nc  (bat  there  is  [)ic  folhrniiiglundamcntal  difference  between 
nnt>tions  and  Sirm/  molecular  motionSi  and  that  h  intimately 
vt  that  belief.  AU  molar  moHom  art  Sttfttdtty  ttMioms, 
y  consist  in  the  drifting  from  place  to  pUce  of  undertying 
s  (and,  indeed^  in  the  case  of  those  motions  whidi  human 
can  peicdve  even  with  the  otmost  aid  of  the  nicroscope, 
nsist  in  the  drifting  from  place  to  place  of  vast  accumu- 
of  such  underlying  motions),  while,  in  contrast  to  this, 
'f  same  moifcular  m<^ipm  wkieh  are pri'uiiry — which 
>  othermotions umlerlyini^  fh«'m,  and  which  do  n.pt  con'-i  t 
Irifting  from  place  to  place  of  nuire  suSiile  motior.s. 
Cirncc  correctly  cxj)re*s<.-s  the  common  opmion  in  the 
ig  words — that  "  an  atom  *  is  only  conceivable  as  an  ulti- 
.rticJe  of  matter."  Now  the  term  "  lariiclc  of  matter  " 
tatoment  needs  to  be  scrutinistil  umnunly  undcr- 

:  menos  something  minute  which  wc  should  be  able  to  feel 
r  peroeive  bf  some  of  our  senses  were  it  not  Ibr  the  bhint- 
th<we  senses ;  and  this,  as  science  shows,  means  that 

>tik«  of  Argyll  here  to'.pluj I'lc  »  ur<i  "  n-j'n  "  iu  iu  ^-lynll-lllJ^;^^.l3 
(i  ic  is  vcarreljf  p«g«miy  le  pouM  oat  tbu  lite  tern  wlm  k>  om*) 
dilTejnmt  thing  frfm       of.  Hm  ■Isty^MvtB  eowplrM  bodies  known 

»-!■   .I--   c^t;nii(.'Al  itjni',  u!-.u?i  luivc  ii'in.MIr  iiirrnul  Mioii  11.  j- 
ID  Hi  by        -^j^-irvinciipr,  4Ji.|  of  ■^liicli  il.c  nn>ki:'.o>.'i  of  c  irni.s.iitnl 
Inown      bt  rnjtlc  My.    TPic  dic-iMical  "atoiu"  coulJ  not  iiiKk-r 

^pvken  of  at  an  n/Umali  (UriicU:  aHtfsr. 
.ijtiij  the  Puke  of  Arcyd  m  i>t<>|nte  ilfM!  ynrtS^t  as  a  dc^riini'Mi 
>(K*nflt  ifas  cni|fTic«  CI  wMth       t»cii  amEriiiotJ  by  ctpcrlniciii.il 
1 1 )  Otth*!  au  balance,  n^lcT,  or  lliii^  ilie  i.ijii(.T>[it)^>ri  (A  wliicii  lit; 
rf-Tf t:  S-Hr IV  *•■.    '      ■     ;  ••raWc  WoeomiLani  ■"  of  ihc  con- 

K-    :  !■  'li.  1  ■' 1 L  f-  I  liic     ii:.:r    ■  •     i   .  in  QxlcrTkAl  nll^t«  >iu  Oilier 

i9     [liC' iN.ai  <!.i    1 1 1  I ' .  .  ,1  ^fTuf  hoaun  mtikdi. 
Ki  ifcHc  |.iw  o.iv  .i,  lowfnw  Irhich  wt  Could  not  free 

|r  'iilicbt  ratuuniblf  Ik  nun.r.ina  tlllt  b  nolUng  Abnul 

.'^tituok^  lifit  in  iTalh  kc  i>  rwHn|^ApBeo(X  *  f"^*"^ 


cerititH  i^£iip€  mt'liinis  are  present,  vi2.  motions  of  those  par* 
ticular  kinds  which  arc  competent,  indirectly  and  through  a  long 
chnin  of  intermediate  steps,  to  finally  occasion  visual,  tactoa^ 
oi  some  other  sensation  in  our  minds.  The  statement,  accord- 
iogly,  as  omnmooly  understood,  reallv  amounts  to  this — that  no 
motion  can  be  pieseat  unless  eeitam  underlying  motions  aie 
also  ptesent  I 

But  to  the  uninstructed  apprehension  the  statement  has 

quite  a  diflferent  meaning,  a  mucr  fuller  one,  and  one  which  lies 
outside  the  d^^main  of  motion.    Before  they  have  made  ver)- 
careful  i-nc-i'iL^i-^tiou,  men  lio  iiut  know  tha;  thrrc  is  no  green 
coloui  in  5;i  is>  ni  li:ir<ines>  in  a  luck.     'I  hey  are  unaware  that 
what  is  rcall)  g'  -Mw^  on  in  the  grass  Is  not  a  stale  of  eeimess, 
but  vast  myri.i<is  of  motions,'  each  of  which  is  re[>eateti  aiM>ut  as 
often  every  second  as  there  are  seconds  in  thirty  millions  of  years, 
v^  hich  motions  in  the  grass  occasion  undulatory  motions  around 
of  a  like  impidityi  totne  of  which  oecnr  within  our  eyes,  and, 
acting  upon  some  compound  or  compounds  in  the  black  pig- 
ment which  lies  behind  the  retina,  jprodnce  there  an  etect 
(probabU  a  fugitive  photognphic  effect  conabdng  in  aome 
diemicaf  chan^  of  one  or  more     three  compomids  In  the 
pigment).    This  change,  whatever  it  is,  excites  the  optic  ncrvc 
to  make  a  stir  within  the  brain,  and  //  is  this  last  motton  (which 
we  in.iy  s:ifely  say  is  utterly  unlike  the  exlenial  phenomenon. 
ihiiiiL^h  uniform!)  resulting  from  it  tlirou^li  the  steps  enumerate'' 
atiovci,  which  is  what  determines  the  perception  of  ^p-een  in  our 
minds.     Sinsdarly,  when  the  vast  accumulation  of  rnolcailar 
motions  which  is  called  my  finger  approaches  that  other  accn- 
mulation  of  motions  which  is  called  a  rock,  these  motions  act  on 
each  other,  and  my  finger  is  compressed  upon  certain  nerves, 
exciting  them  to  produce  those  motions  within  my  brain  which, 
though  quite  anltke  the  motions  outside,  are  the  motions  that 
are  lealty  accompanied  bv  the  setisation  of  haidiMas.  But 
uninstructed  minds  the  colour  of  the  girass  and  the  hardness  of 
the  rock  arc  confidently  believeil  to  be  external  phenomena,  and 
not  even  phenomena  of  motion  at  all,  but  absolutely  stationary 
phenomena  in  external  Nature. 

Finally,  we  must  never  forget  chat  beliefs  in  the  Iimnan  mind, 
whetlier  they  !>e  jane  or  mixed  up  with  errors,  can  neitlier  conirol 
nor  even  exercise  any  intliience  whatever  upon  what  is  really 
taking  place  in  external  Nature,  w  hich  is  the  object  of  our  inves- 
tigation. What  is  really  going  on  in  Nature  is  to  be  ascertained, 
so  far  as  it  can  be  .-\sccrtaincd  at  all,  not  by  projecting  human 
beliefs  into  external  existence,  but  by  applying  whatever  modtcimi 
of  dry  light  we  can  win  from  tiK  slow  but  gradually  encroadlill|{ 
prggress  of  scientific  discoveiy.  And  the  necessity^  for  tins 
cantion  is  intensified  where  we  find,  as  in  the  present  instance, 
that  the  belief  has  resulted  from  the  way  our  brains  and  the 
brains  of  our  ancestors  have  grown,  under  the  influence  of  an 
experience  of  moti.m  which  has  Iieen  so  oiie-sided  tliat  it  ha^  never 
extended  to  [irnnary  uiolions  at  all,  nor  even  to  any  but  very 
coarse  forms  ors;condary  lu.ition,  omitting,  .ilon^;  with  many 
others,  all  those  moliaiw,  whether  jirimary  or  secvimlnry.  that 
occasion  most  of  our  sense-pcrceptioti-  ;  and  all  this,  comiiincd 
with  sup(H)sitions  about  other  phenomena  in  which  these  pheno- 
meria  have  been  quite  misumlcrstood.  Scientific  scrotioy,  so 
Car  as  it  has  penetrated,  finds  motion  throughout  cxlernai 
Nature — motions  everywhere,  motions  underlying  every  ]dieno* 
menon,  however  dilTcrent  from  motions  some  of  toem  may  seem 
to  common  apprehension  ;  and  no  Jir«wi^  investigation  has  as  yet 
detected  anything  but  motions.  This  is  the  positive  side  of  the 
inquiry  ;  and  its  negative  side  is  that  it  would  be  manifestly 
illci^itimate  to  draw  an  inference  about  what  really  exists  outside 
U-.  fiom  the  haliils  of  iSioii^tu  which  have  been  enf;en>ler'rd  in 
most  luiinan  minds  hv  a  nairow  and  one-sided  expeiience  mixed 
up  Willi  palpable  eirors.  IW,  therefore,  are  not  in  a  /vsi/wn  tff 
a/!,s:t  that  wv  kncriv  of  anylhing  existing  M  tke  mttr  wtHd  tut 
moitam  and  relations  bet.i'een  motions. 

The  abstract  of  my  Royal  Institution  discmrse,  which  you 
were  so  good  as  to  publish,  only  attempted  to  give  a  Iwe  state- 
ment of  the  successive  steps  of  th^  argument  with  which  it  deals, 
and  I  fear  it  is  too  cond(  nsed  for  clearness  -,  but,  as  I  am  myadf 
lier<aaded  that  the  ir^ument  is  sound,  I  hope  that  your  corre- 
spi  indent  will  find  that  a  fuller  account  of  it  which  I  am  preparing 
will  put  all  its  essential  parts  in  a  sufficiently  distinct  lighl. 
JDttblio,  March  90  G.  JOMNaroHE  Stoney 

'  ne  fclations  which  tht  |MitB  ef  noilaa  ess  have  to  one  aaolhcr  or  lo 
edwr  OMtiont  are  all  namcriad  or  •pact  aad  IMM  MihiicMQL  llMins  aay 

tic  numerous,  few,  simultancoui,  succcisiv^  atni|l|I,  VIII vwi,  flat,  CutlUOUt, 
swift,  slow,  periodic,  continuous,  linear,  or  pvimBlV  S  vehlMj  bBI  llwy 
canmit  b«  (fMn  ii>o«i«M  or  hard  inotiocM. 


NATURE 


Magnetic  Dicturbance 

'l  in  i  Kwns  a  C'in.si  Urriiljlc  (!i~'airl>riii(;v  •  f  "l  "  )nnL;iKti|;rn]ih 
rcfr'ini  hi-rc  on  March  1 5,  aiii!  hn'i  the  •:\,-\\'  ■  ;i  jOiii:  i;iir\\^  fni-n 
k-Ncloj.v  i  l  (jii  that  il.-\y,  we  sill. rl  !  pii  ilri'  ly  1  I'c  ]  n 'lii  icd  :hc 
(CcuiKnce  (if  tlie  auiov.i  seen  flariu  ;  ■liu  esi  114.  'I  ho  l  anli- 
jiiin.ni>,  wliicli  me  ntC'j>^ary  c<*nc.'i:i;i!..iits  i:i:i_;ri,  :iv  <lis;i:rl). 
anci's  were  prol*ably  intense  enough  to  c  .  ■  liu- diwrangc- 
ment  of  Itic  cable  tests  referrcct  to  fay  Mr.  Will  .1  :hh\  Smith. 

ii.  M.  WHlPPf,B 
Kew  ObservMoc]r»  Riehmonfl,  .Snrrtry,  A\  rtl  7 


The  Samsams 

l-koM  a  iiole  in  l^^t  wctk'>  Xaii  ki'-  it  -  :  1-  ilint  flnrinq 
)u-  ttCLiit  c\]>lorati< .IIS  in  l)ic-  ^^.llny  pciii;  -  i^j  }.i.  Dt-loiioll 
tl.iiins  to  Iiavc  (!iscovere<J  the  "liithcrin  unkn  own"  S.ini^ain 
pc'ipli.-.  Allow  nif  to  si.-itL-  in  rcpily  tlira  I  hr;\  i;  '..i-g  Wcii  awaic 
of  tlic  txi^lcilce  of  tlu  -!j  half  c  i-f'.-  Mal;>y:iii'l  '^:.':;i'--t;  uoinnmni- 
tii  ~.  'I  hi'y  will  he  fiaind  iluly  leLoi.l.jil  aii  i  i  -  -lilri.;!  n{  p.  643 
o\  my  ethnological  appendix  to  the  "  AuuraUuia  "  of  the  S(anf<  1 1! 
Series  ptibltslied  in  1879.  lliey  appear  to  Iw  now  ino>ily 
Mohammmlans,  speaking  what  is  calied  »  mixtA  Siamese  at.  I 
Malay  dialect,  and  otherwise  fonn!n{;  nn  ethnical  transition 
I'llvvccii  ilicsr  two  rntc^.  A.  H.  KEANC 

Uuj\ci>=itj'  Cwllwj;c,  Gower  Street,  Aj>nl  4 

Meteor 

Last  evening  (April  3)  I  saw  a  fine  meteor  at  8h.  aim.  G.M.T. 
(±  in.).  I  was  walking  alontt  s(>cct  at  the  time  and  look- 
ing at  Algol,  nod  ^o  only  cciti'^in  Niiiht  cC  it  duriog  the  last  few 
motneniR  <»f  its  nppaiiti  -n.    Is  p  nh  a*  oWrved  was  from  a  80* 

No;tli  0  2  to  a  711  South  8  wlicii  it  iii>ajijn^are>l  behind 
J)l'U^l■^.  It  sccaic<l  ij  iiU!  twiio  ilu'  Uiix'ttriciS  "1  Jtijiiter,  and 
ali.j.it  X  ilianictcr ;  culMiir,  i  )iiou>c  yvIlkiW ;  duraii  ;i.  ili:Le 
>^kunii>.    It  left  uo  visible  train.  II.  bAl>LtK 

CJapham,  April  4 


sTERi.  crxs' 

THE  wbolc  of  this  pan  of  the  I'rocccdiuiji  of  the 
Naval  (natitnU*  \*  ucciipied  by  detailed  accounts  of 
tilt  stt  pi  taken  ti>  i  I  (-pare  the  way  for  the  establish. ncnt  of 
Stctl  tain  l-.iiii>i  L  .  lor  the  I'mteU  States.  \\  t  are  in- 
fiiitucd  tlial,  wbilu  the  tt^l  ol  tlic  uorid  has  ■M.  iiuid 
With  the  plo^l^^^  «<l  the  a^e,  the  aruilcry  of  the  l^uued 
States*  haa  m>ulr  no  >tL'[>  forward.  Artillcists  and  ndvo- 
vateit  ^H*  ^iroviding  ade<|u.ite  means  of  defence  have 
iabotired  under  many  diOiculttcs  diinn;;  the  last  twenty 
xc.iv:^,  \\l>ilc  regret  is  cxprc^Mjd  that  |>crst>n,i!  interests 
h,u«.'  viitiicd  bi>  largely  into  the  <Jl^^  ■,l^^l<)n  of  a  c|iiestion 
of  ktich  llia^niludc.  lit  ;l)c  IIoi.i>c  of  Kcprc-icmalixcs  it 
wa>  dccliired  thai  the  foriiiications  uf  that  couulry  were 
in  all  absolutely  worthless  condition  for  all  purposes  of 

u  ,11  l.uc. 

;  II  I  111  I.  i  comniuniciitions  were  opened  with  the 
owresi  of  the  chief  foundries  and  stci  I  .1.,,  mI  tin- 
United  State-.  Hi;:       •^'■!^^  r,-,::V'  ho  (■-.yrid  wIikIj  iiad  evtr 

made  steel  r  ' 

At  Icnjjth  the  Presiuen*.  oi  the  Uiiitetl  Stntcs  was 
authorisrf!  fnd  required  io  select  sk  officers  of  thoir  artny 

and  na",     '.■ '  rxartiine  and  rep'         ■[■■  "       •'<■.  oc  r-.- 
sarvnai,:    ..v.l>  and  arsenah.         ii\liii-«v,  the  I'r./^uli  n: 
nanici  si\  .  m  ■  :  -  ,  April  2n 
ijv.i)  i  oundry,  aud  one  of  ihc 
j.,.p      U.S.N.,  was  elected  secret 
rt,|jiM  I  '■■■1^  i...:cu  i  I  i  ■!  .M"   I  1' 
j(         L-.--.  v.    1. 1    ■(<  \.   ,r;l'  ■!  ;:;  Uh-lJ 
yiiii-    ■    J  l  ;.:!  .         I  :    :  ■  >  .  .Ill  i 

might  repiy  wnsfactoniy  to  the  .\i  t  < 
thev  were  well  received,  and  had  lv 

tl,Mn  111  n..:I^Mi;         1    :  .;  :.     -.  The  allfl" 


to  show  the  necessity  of  steel  giin  factono  n»  iht  f 
States,  to  esteiul  the  niloriuaium  col  etlcd,*.!.. 
a  book  of  easy  reference  lo  the  ii«.iaiia  irf  n»»  T-  ■ 
nance.    He  has  produced  a  work  «bich  oo;>*  • 
and  instruct  us. 

The  Board  in  their  Report        an  atf  ~*  .i  •  • 
ductioQ  of  the  coil  sy»iein  of  building         ; » .  ^ 
of  the  cost  of  the  system  to  this  itit  <ii ; 
pounder  Arniitroni,',  .idopted  f<.ir  thv  li.r.  •. 
the  cimstrucimg  of  one  hunilrcil  v.:    slit  : 
before  any  cxperimeiils  villi  tliciii  Lau  •.«r. .  • 

Of  four  i^tns  tuider  trialj  three  &hok>«a  j      "  ' 
the  outside  between  the  trunnion-nn^  ar.d  ibe 

il.     1  he  f  .i  rtli  i-liowed  :\  sep,ir.itK<n  :i-J  r<'<ji  ■! 
extent.    ,Ui       j;iins  cxp.nuleu  m  ttie  !.<m><  .  •;  < 
part  of  the  p<>wder  chamber,  and  "he      '  . 
Much  of  these  defects,  00  doubt.  aro>c  fn  :'  . 
friction  between  the  Icad-coattd  prorcctilc  or. 
which  caused  an  unnccessar}*  stress  u^on  tli«  . . 

The  first  visit  fiaid  by  the  Ikurd  -.o  « 

works.     They  remark;  "  1  lie  cst.vbi  1  si  r  •.  :i;  L 
tboiuuglil)  ei.|uipped  for  hca\y  w.nk.  .:i    1  L  .» 
the  largest  ;.;iins  in  the  worlti.  .  .  .  1  Ue       >pi  at- 
with  an  abundance  of  fine  tooU/  jpoge  yHy  \ 
a  hammer  of  thirty-five  ton*.  **Tbe  advan:.  ,e 
Whitworth  manufacture  are  also  rtcogniacd. af  1.  - 
press  is  being  introduced." 

They  next  visited  the  Woolwich  Ki-<..\J  tl_-  T 
which  are  stated  to  have  bad  in  167  3-4  a  ra^k. 
production  of  6,000  tons  of  guns  of  ^v\r  tiai  ct  - 
year.  '*  The  transition  state  in  which  ti-«?  )  -  .  .-^.l  • 
Woolwich  f;un  factories  is  due  t<^  the  m.^j--  ^  -  t  .-♦ 
loadnig  to  brccch-loatling,  and  the  «i  tN^ti-   •     -  . 
S^encoiis  metal  for  the  wrouj^ht  coil  '  .i.i^.j 
15o;ird  t^'^e  a  list  of  the  chief  tooN  .1.  the 
borin.^  machines,  pbning  machines,  i^w.  There 
travciliiig  cranes  of  60  tons,  six  of  30.  and  six  : 
capacity.    'I"herc  arc  also  :  one  steam  ii.ii.ir.^tr    r  . 
one  of  12  tons,  one  of  10  tons,  tv»o  >*f  7         .  - 
many  smaller  ones.    The  steam  power  1:1      :-  .< 
Factories  is  supplied  by  forty  boilers  at  4o-t»iv^ 
"  The  plant  at  Woolwich,  baicattae  of  it«  tnu*^*.  - 
cont.tins  very  little  woilhy  of  imit^ttun   in       '.i;  . 
erection  of  gun  factories  in  the  I'nited  .St.itc-N 

The  Ho.ird  ne.vt  visiteil  tlie  works  of  'V.  i>  ". 
Sir  John  Urown  &  Co.,  C.  L'anuncU  &  C»>,»  ,m^;  . 
ncsscmer,  all  of  Sheffield,  and  Lieut.  Ja4|\  r&  ^  . 
.accounts  of  the  most  recent  furnaces  ar-  J  ;u(.t£  _ 
ployed  there  in  working  steel,  illustiated  \»  ;jL  rTi.ia*  * 
ful  pl  iii^.    ! Ic  aNo  ).;ivcs  an  ,i^:v'»jin  of  tJie  ■-'^i 
of  coitipoumi  armour,  under  ihepjtentsoi  \\  u&Lta  ^ 
as  well  .IS  of  the  trials  of  .innour  piate  inatd«  at  N  • 
and  of  granite  forts  protectod  by  iron  |»U>—  as 
ness  in  x^T,. 

re      the  sy^reiii  '>f  i^irtj  coni-rr- 
•n  this  re})c>T(.  «  d]  tfciriand  rr»> 
ircrs  increased  eiftJrt.     t  p 
n  in  the  cuovtructioci 


April  ^,  i«Ji5j 
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visited,  wiiere  they  cnjojed  the  privilege  of  ciirryii\g  on 
[iK.r  invcsti;,'aiionb  within  ihr  ifUs.  "  It  may  be  dis- 
ttiK  tly  .isseftcd  th.it  the  ex{x;riein,c^  enjoyed  by  tlic  Hoard 
during'  itN  visit  amounted  to  a  revelaiion  '  (pa^'c  633). 

Ibe  distingui»binK  cbaractenstics  of  the  Whitworth 
Auid-compressed  steel  are  homogeneity,  strength,  anil 
ilcctility.  It  1;  rn  -.ilf  •■f  vaiiuiib  tempers  lu  suit  all  pu, 
piiscs,  particularly  uitttc  it  is  cxpo=.td  tu  sudden  and 
Molcnt  strains.  ...  .No  other  nu.'tal  po^icssi.s  ihc  same 
ciulurancc  "  (pa^e  633).  Sir  Josepb  VVhuworih  u  said 
tt<  Itave  reniarked  that,  "  (iurtf  of  enormous  siw  are  now 
bein^'  niailc  at  W'uolw  ich  at  an  enoj  niuus  e>.pcn(iitiire.  .  .  . 
fJtit  if  monster  were  wanted,  they  could  be  made  at 
fur  L  si  1,1st  by  means  i  t  -lie  Sicir.cn^  !tin  process  and 
lluid  cOfupnCiisiun.  .Supposing  a  hoop  was  wanted,  say. 
20  toa$  Mreighr,  tlie  tune  required  for  it^  production  Wiiuid 
not,  comnMncine  with  the  raw  maUfirial,  be  belic\cs,  be 
mure  than  one-tenth  the  time  required  by  the  forging,  c<  lil- 
Iul,'.  ami  weUlinj^  proccssr^.  .  .  I  '  l  I"' •  1 ;  il  m  itnessed  the 
opciatutns  of  ca-.tini^  lolluwtii  b)  ihal  ui  liquid  conijires- 
-.u>n.  the  enlaii^liij,'  ui  hoops,  the  drawing  out  of  cylinders, 
and  (be  forging  of  a  sohd  ingot.  The  unauimous  opinion 
of  the  memliers  t«  that  the  system  of  Sir  Joseph  Wbit- 
wtirth  surpasses  all  other  methocii  of  for;;iny,  and  that  it 
^'ives  better  promise  than  ajiy  other  of  s>teuriiig  lirat 
Linit  -rmiiy  so  indispensable  in  good  gun  metal''  (page 

In  i  r.uK'e,  as  in  l  in^'laud.  the  most  friendly  welcomes 
vere  tendered  to  the  lionrU.  The  Unvemment  ob- 
ained  an  immense  increase  of  its  resmirrrs  by  imk  oisu 
n  i\  .itf  industries,  l  lie  (otmdr\  at  Kueil«:  li.is  be<  Kinc  liie 
irmctpal,  if  not  the  only,  eaUbli^hraeul  for  the  mauu- 
acturc  of  the  larger  calibres  designed  fur  the  navy  and 

OAiit. 

"  It  contains  the  most  remarkable  collection  of  tools  of 

he  .i  .;t.  They  .ue  <lesi^'ned  for  ;,'»iu-.  uf  ;>.}  cia.  (13  4  in.) 
i<k1  up^v.irds,  and  h.ive  a  ( .ipacily  Inr  luiiidlm^'  y.uiiD  of 
Ck)  i..,is  in  \v<.i:.;ht  .iiid  '>j  feet  1:1  lcn;;th  "  p.i^^o 

"  U  aveins  .1.  if  in  f  ranee  the  It.ippy  mean  has  fcicen 
cached  by  whu  h  the  (lovcmnu  nt  and  the  private  indus- 
ries  can  work  banuontously  toward:,  the  ac<  c*iit|>h''iuncnt 
•f  u  national  object.  In  a  combined  s\  ,[<■  .>  of  ih-s  kind, 
1.  IS  vciy  iinjK>rtatit  to  lie  assured  tli;it  iljurc  i  x'  a  mutual 
li>:<  L>  v.  iii'.lv  .u  i  to  prevent  one  party  nop'iMiv,'  uniiroper 
I  iiard  terms  (ui  the  other  '  (|Jiige  "  ''.i). 

1-  or  liibes  and  hoops  for  large  gun»  the  supply  ib  Unitted 

0  the  works  at  St.  Chamond  and  at  te  L'rcusot ;  the 
inner  lia\n»i;  a  steam  hammer  of  Ho  tons  .md  the  latter, 

iif  !<  '>  '.ons.  .\t  I.e  Creusot  are  -iiluali  il  the  nutst 
nportant  steel-wurks  in  Trance.  ".At  no  oilier  place  ui 
ic  world  IS  steel  himdied  in  such  mas^t >,  and  it  safe 

1  say  that  no  prujwsed  work  can  l>c  of  such  m.if^mtude 
s  to  e^cccd  tbe  resources  of  the  esublisluneiu '  (page 
:>3 1.  TlMfre  is  assembled  an  array  of  sicAm  hammers  not 
jii.dlcd  in  die  vxorld.  1  hey  liavt  three  cranes  capable  of 
i>i.iinin;{  iGo  Ions,  and  one  jbo  lous.  l-or  liic  prcpara- 
on  of  MKial  for  c.imtan  iiod  aiittour-plates  Le  Creusot  is 
iortfugkiy  equipped. 

Little  noed  be  said  of  Germany^  as  diat  countt\  dopend.s 

cniii  cK  ii|ion  Krujiii'  ■  (.■  ::. T. i' ::.!,:: .1. 1 . ;  \  1  :  'n-  :  u  1 1: .! \ 
its  <funs, -tu-i  tiie  jjir.irii  '.'■<  iC  iii>r  .lil.iwc.l  !■>  l  ■  ■  :A:>:r 
lor  the  J  XMiii:  niii.i  iii»jd  thai  tiiL'  !>■  .n 

1  seen,  a^  "j4i*^       cl|}sed  to  all  liui  Uto»e  who 
bu«in^,'ttf  {M|>«ctioD  of  war  ntaterial  on 
""'"TS'grcat  advaut.i-v  •  ir  bavintj  practis- 
loi  hides  loiiti.  •'1k1  at  Dahnen 
' year^i  a\^o  ivi ujip  pi.u'.iitji 

:liag  a  1 2  !-;<ir.  I'l-in^  li  ;;un  i>i 
Italian  (ju\i  rnmcnc. 

icronistfd  Krupp,  but  of  iaie 
gun.s  at  Liome,  with  the 
I  Wany  of  (he  ;;K-at  --IclI 
,  ttc  Aboukh<iU  t»  iu  ft 
haiiii)|ip^  vary- 


ing from  a  t-ton  to  a  i;o>ton.  The  most  important  im- 

proM  iiK 'shi' !i  li,r^  recently  been  introduced  IS  Sir  J. 
Whiirt t)rtirs  s\3Uin  of  lifpiid  compression. 

Certain  rccommcndaii<ins  are  matlo  rcspcctinj^  the  ()!>>- 
duction  of  ^rin-.s  for  the  United  States.  As  examples  of  a 
pi  . u  tied  i)ai  tr,ci  .dii[)  between  a  Government  and  a  private 
'  ' 'nil}aiiy,  in  workin;.;  to\v.ird'i  a  national  object,  tli-^  c-x- 
p;.ne;ices  in  linglaad  and  Russia  arc  \ery  instrucii\  e,  anri 
warn  against  the  adoption  of  sucli  a  system.  As  ui 
e.xaiuplc  of  depending  ainio!>t  entirely  on  private  works, 
Germany  is  a  perfect  instance.  As  an  example  of  depend* 
ing  alono  on  Ctovcmmcnt  norks  France  was  a  perfect 
instance  before  the  Fr.mco-(ierm.m  war.  "  How  entirety 
France  has  now  altered  her  sy;-.iem  is  shown  in  a  prcv  i  v  s 
part  of  this  report  ;  her  ureseai  practice  is  thcoretK  .illy 
perfect,  and  it  has  proved  to  be  practically  elticiciit.  Her 
Gov«Timent  estabhsbmentd  are  still  retained,  but  as  gun 
factories  sin)i)ly,  in  which  the  parts  are  machined  and 
assembled,  but  for  fk)uncl!y  work  she  dc|)cnds  n|>on  ihe 
prtva'c- industiies  of  the  c.iantiy '"  1  (>  lye  i'^^j).  I'.ut  suii 
the  (jovermncnt  is  careful  to  sc-airc  .:,-iod  advice  in  con- 
trolling these  pritate  estabiishmenis,  lor  on  one  oi:c.i<i<'n 
it  was  consiowed  desirable  to  require  the  stce!  to  he 
supp!;'  1  be  subjected  to  addition. il  tests.  VVhi  n  die 
steei  i.t.sautacturcrs  at  ho-.-.e  re-.isted  ihis  the  Government 
'^we  the  contract  to  a  f(n-i;..'n  tirm  which  was  willing  to 
comply  with  their  re(|uireinents. 

An  inquiry,  instituted  in  1882,  showed  that  the  co5C  of 
steel  constriuiion  in  lain-i.c  wa<j  then  as  follows :— Krupp, 
51  to  ''>o  cents  ::i>r/.  to  y\/.;  per  pound ;  Whitworth,  38 cents 
ih>7'  :  per  pound  :  Woolwich  gun-^,  30^.  cents  1  1 5,7' 1  ix-r 
[xniiul  ;  Laii'l  service  tiun-i  ;  France;  4^  cents  \2^i.'j  ^cr 
pound  ;  but,  it  i-.  au'lcti,  the  [nice  of  French  construction 
has  been  greatly  reduced  (page  H52). 

From  the  short  extracts  we  have  been  able  to  give  from 
this  most  imporlaiit  a'.id  iii  anictive  work  it  niii  .t  lie 
apparcntth.it  the  pri\  ;uc  tinns  in  t  ierniany  and  Fiance 
are  nnich  in  atixancc  of  tlio^,c  in  Fiii^lmd  in  re-pf  t  ot 
the  magnitude  of  ti>e  cl  w  otl; :  tlicy  are  able  to  execute, 
but  only  in  consequence  of  ( iov  crninent  encouragement 
and  p.itron  i;;e.  There  are  in  those  countries  steam 
hammer^  in  operation  at  least  double  the  weight  of  any  in 
use  in  this  ctuintry.  .And  y.  t,  it  mu-t  be  remarked,  tli'\  c 
hammers  arc  of  Kny.4;^'a  invention,  and  that  die  l)o~t 
arnio-.ir-plates  man  if  c  turcd  on  tin  continent  are  made 
according  to  an  EnglibU  patent.  The  Ueissciner  process 
ami  the  Siemens  furnace  arc  there  tnuch  used.    But  it  is 

eepially  plain  that  we  have  at  M  uicliester  and  Slienie'd 
several  nir.is  capable-  of  .sutcesafnlly  competing  widi  the 
worltl,  if  they  receive  that  support  which  a  Government 
only  can  give. 

After  the  failure  of  the  tio-pounder  B.L.  Armstrong 
gun  above  notii  cd,  it  is  remarkalde  how  suddenly  the 
s>stem  wa<^  aban  loned.  It  was  epiite  pl.iin  that  the  evil 
arose  from  the  obstruction  to  the  initial  moticjti  of  liie 
shot,  and  tVviin  the  enormous  friction  all  along  (ire  bure. 
But  there  seems  to  ha\e  been  n«i  red  etTort  made  to 
remcd)  this  evil.  If  the  lead  coating  did  not  prove  satis- 
factory, wliy  not  rifle  a  condemned  gtm  on  the  shunt 
i":ri>:       ,.!id  try  studded  shot?     '."  .■    -i.  i'l  .,.::[; 

-.f,  ,.;  lo  h  i'.  ••  ^oen  much  better  r<r  1  j  ■  .  .■  ;,.  r.  ;-ui.-; :'.  ..u 
Ml  ,  LjiiiT  A  '  :.  -•  ■  J  ;erse^!c  1  :  m.  in'  ;:•  .i  i  - 
livered  before  the  Royal  United  Service  IntitiCution  about 
1873,  it  is  remarked 'that  "A  long  RL.  4«>-poundcr  con- 
verted int  i  ,1  " :  L.  47-pounder  is  remark.nble  for  the  1 
an>f*imf  d  iLM--i,ince  it  skives,  and  frvr  it^tfre.it  ,icci:r-i',  ■. 

:  C.   ,   .    .    1  ■•  I ■  1 ,  - .'  i  1 1. ! I  . '  ■.■  1 1  i  'III-  ':;■<■  o;  tin.'   1  r       r  i'» 

■•' I  \  remarkable, i'eii  l>mii|i,i:?  I     itir  the  aiiooin^g 
ervice  M.L.         ni        --.nic  ■'-.ic.    There  is  no 
known  reason  why  this  gun  shot  so  well,  except  from  its 
cKfra  lenitrtb.   Hut  the  hint  was  not  attended  to.  And  the 

'i;ru:-s  lit  tlic   I.iv^ii:?!!  .M.J-.  y,u:'::-  b<  c".  olte:i  i  r- 

uuuked.  i  hu6  .tt  lUe  lauiuuo  cuntcat  legcl,  iu  iiSuti, 
between  a  9-inch  I3i-t<w  M.L,   Woolwich"  gun  costing 
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/i,5ao  and  a  Krupp  9l-inch  B.L  gun  of  14^  tons  costing 
Z3t453»  the  length  of  the  former  was  125-5  inches  and 
tbat  Of  the  latter  157  6  inches.  Great  complaints  were 
justly  made  of  the  unfairness  of  the  comparati\e  tri.il,  be- 
cause, while  the  English  gun  was  strictly  canhneil  to 
service  conditions,  the  German  gun  was  rep;iirLd  and 
altered  so  that  every  feature  of  the  original  combmation 
was  changed.  After  some  months*  delay  Krupp  raised 
the  initial  velocity  of  his  gun  from  i,li5'3  f.s  t  j  f»r 
1,414  f.s.,  accurdini;  to  whether  a  356  lb.  shot  or  a  275  II). 
shell  was  used  Time  h.i^  now  decided  this  rontc^t. 
Here  we  remark  how  ready  Krupp's  party  were  to  notice 
defects  and  apply  remedies.  If  toe  English  jurtjr  weie 
debarred  from  effecting  improvements  at  Tegel,  they  were 
free  to  improve  at  home.  The>'  bad  seen  that  it  was 
possible  toconstrurt  a  yl-inch  B.L.  „un,  firing  lead-coated 
proiecules,  which  could  compete  wjth  an  English  9-inch 
M.L  gun.  But  we  do  not  hear  of  any  further  attempts 
having  been  made  to  render  the  1 10-pounder  (about  7 
inch)  B.L.  Armstrong  gun  an  efficient  weapon. 

Last  spring  wcwere  informed  hy.Tuthorily  that  the  new 
B.L.  gun  then  .ibout  to  be  cunsinicted  would  be  double 
the  leni[tk  o{  xhQ  old  li.L.  gun.    .And  «|riite  recently  the 
Timts  intimates  a  doubt  about  some  newly  constructed 
guns  havi^  sufficient  strength  in  front  of  the  trunnions  to 
resist  the  mU  charge  for  which  they  were  constructed. 
Now  some  years  ago  we  heard  a  good  deal  about  the 
doinfjs  of  a  Committee  on  r.xjilu^ives,  which  c  iriied  on 
experiments  for  several  }  e.ir>,  .tnd  at  last  reported.  What 
could  be  the  use  of  such  a  committee  if  it  did  not  furnish 
rules  for  pro^ly  proportioning  tkt  ftreugth  of  guns,  and 
for  determining      proper  length  of  bore  required  for  the 
profitable  ron^uinption  of  charges  of  slow-burning  powder? 
Although  Uoihinn  and  the  pressure  gauges  and  chrono- 
scope^  .ipije.ir  to  have  failed  to  give  reliable  results,  it 
would  not  be  difficult  to  contrive  experiments  which  would 
give  the  practical  value  of  every  inch  in  length  of  the  bore, 
and  at  the  same  tinic  show  the  effect  of  great  leni^'th  of 
bore  upon  the  steadiness  of  the  motion  of  the  elongated 
projectile. 

In  October,  18S3,  it  was  stated  m  the  papers  that  some 
comparative  trials  had  been  tnade  at  Portsmouth  before 
"  my  lords,"  between  a  Krupp  and  an  English  6-inch  H.  L. 
gun,  "  greatly  to  the  advantage  of  the  former."  A  Krupp 

^un  fired  ,1  1.4  lb.  shot  \v  itha  14  lb.  charge  and  the  l".n>.,d:Ji 
guii  a  too  lb.  shut  wulj  a  34  lb.  charge.     That  is,  tlic 
charge  ot  the  Krupp  gun  was  two-ninths,  and  that  of  the 
English  gua  thrce  nmths  of  the  weight  of  its  shot.  This 
increased  charge  might  be  a  [Msitive  disadvantage  to  the 
English  gun  if  it  was  a  short  one.  This  i-^  a  ra-c  requiring 
the  most  careful  and  candid  investigation.     .\ny  fine 
mornihL;  a  thoro:i.;h  '  innjiai i^on  of  the  pcrform.i;i.  e^  ol' 
these  two  guns  might  be  earned  out  in  a  searching  m.m 
ner,  if  only  known  means  of  doing  this  were  emploj  td 
In  order  to  succeed  in  gun-making  it  is  absol-ttely  ;icces 
sary  for  careful  experiments  to  be  carried  n  u  to  >  k.o 
ani'Hi.iIies,  >ucii  .IS  we  h.ivt,-  :;u  nt  luiu  .1 

'i'lu.<>  work  IS  illustrated  bv  -<-,r;:r.  f;.^lii  -.wi,-:  i  .iicl'uliv 
exccutcd  plates  of  guns,  cn.i  i„t  ,  1 
and  cranes,  furnaces,  plans  ot  woiK 
with  estimates  of  the  expenses  of  e<4'iii>i>:n;^  a  gunfoundr)' 
according  to  modern  requirements.  F.  U. 


\' .. . 


'I  nil  Ij  iiinm 
lid  It  concludes 


ON  THE  FORMATION  OF  SNOll'  cA  r.S7'  ' 
FROM  FOG  ON  BEN  NEVJS 

Y  N  addition  to  the  actual  fall  of  snow,  hail, 

*    on  Ben  Nevis  a  form  of  solid  prccipifn^ioi 
known  on  lower  grotiii'l.  b(it  of  almoitt  d 
hcTL    Inordinary  wcatlui  •. '  •■  ii.p.-l  lii 
■Ig^ drifting  f(»y,  .-md  whcr.  the  tcuij>er;i(iin.-  .^t  the  si 
">»nd  is  l)ciow  freezing  this*"    loaits  ^tu.ili  cry; 
des  of  ice  on  eve*v  ar^'  ii« 


These  particles  on  a  wall  or  large  sloping  ic-tk:-  v  ■ 
described  jn  a  recent  letter  in  N  s\v\a.  f«oL  r.u  . 
combine  to  fonn  hmg  feather;.  <  rt-siali ;     sc.  t  - : 
similar  small  body  thc\  fake  x  shape  nioft  li'u'j 
with  tlie  point  to  windward-    W bejher  this  io-. 
from  tlic  vapour  of  the  f*^-  directly  or  from  M-i 
of  frozen  water  earned  along  in  it  ts  ool  to)  c«; 
forms  and  arrangements  of  the  crvstab  taqr  vsr, 
the  form  of  the  surface  to  which  thej  iii^rr. 
belong  to  this  feathery  or  cone  t>pe,  tbf  yirjcar 
at  an  ant;le  of  30  w  ith  tlic  main  .i\  >  po-Jktiit;  • 
ward,    i  hey  are  formed  wherever  the  w.nd  tr  • 
an  obstructing  body.    On  a  flat  board  thrr  r^.j^ 
and  most  abundantly  near  its  •dgcsi  fonk^c  '  - 
beautifiil  border aitmnd  it ;  while  tlie  ceant,  «k.:: 
pose  the  w  ind  does  not  directly  reach,  rcmi;n<  r.- 
round  post,  on  the  contrar>',  has  an  aliiKHt  ur."  - 
of  these  cr)-stals  all  over  its  windward  half,  m:  < 
rately  do  they  point  to  windw-tird  that  it  ;i 
trace  dianges  in  the  direction  of  the  wn£  i^; 
successive  layers  of  cryst.ih  Ivin?:  it  dit'itrr- 
The  rate  of  growth  v.mui  \\\\\\  tlie  density  of  tS- ■ 
the  spec'i  of  the  \v;nil.but  fi«r  the  ordinjr> 
fogs  of  this  exposed  pusiiiou  aliout  luif  aa  •' 
may  be  taken  as  a  rough  average.    I  have  " 
exceed  two  inches  per  hour.    If  there  i>  1  4i.T.  - 
in  the  air,  if  in  fact  it  is  mist  that  »s  passir^:  a  •■ 
fof.;,  the  crystals  arc  ic\-  and  hard  :  but  ihta 
peialure  is  well  beluw  fre(3ing  and  the  fog  ittl^ 
tively  dry,  they  are  looser  io  leaclurc.  >«ia 
formed  to  be  attached  by  a  mere  point  to  vtort 
are  on,  and  are  pretty  easily  knoclwd  dC  Ttav 
tically  no  limit  to  their  growth  :  l.ist  winter  dorr, 
continuance  of  stron.,;  south-  Ae-ti  rb   *ind*  i" 
\\eathcr  <i  po-t  4  inclie>  •'■ju.ire  ^'lev^  .nti)  a  si*- 

soiiie  5  feet  broad  and  I  foot  thick  io  lesji  llun  a 
crystalline  mass  then  fUl  off  by  its  own  wci(hl»>: 

set  began  to  form. 

The  effect  of  this  growth  on  all  ibe  instmraesatr 
to  its  i.  tion  may  be  easily  imagined.    Noth.ri  ^r' 
shape  or  colour.    The  louvres  of  the  .Stc'ter*''?  ■ 
for  the  thermometers  become  serrated  with  vjm*  • 
which  quickly  coalesce  into  a  solid  mass 
stopping  any  circulation  of  air  inside  the  bot.  T 
of  evposed  radiation  thennometer?.,  black  bulb. ■« 
(Ikc.,  is  rendered  well  nigh  iiiipo!s>ible,  as  the** 
glass  instriitnents  would  run  serious  nsk  ol' br<ai- 
clearing  them  of  the  deposit,  while  their  rtadiv ' 
have  little  value,  being  merely  the  reeofd  of 
nerature  inside  a  more  or  less  opaque  nuM 
Very  often  the  rain-jjaugc  is  coated  with  ihe**  " 
an  inrh  thick  on  its  svindward  >:  le.  •,>liilen'X  i. 
Is  to  be  seen  inside.    Drdinary  .xnemomctcr*  ct  - 
of  Dr.  Robinson's  cup  instrument  b^amc  oscftei 
cups  are  no  longer  hemisphef«s,  but  'rrryi!!"  - 
bodies  bristling  all  over  witb  porntet!  crj-^talv^ 
arm-  cut)  in^-  [hi  in  inere.isc  to  miny  time*  tbciT '^'^ 
tb:i  knf;-.v.thus  (Hici  in^'  \,v\<.\\  [greater  surt'.icc  fwtb**'*' 
.'.i  t  on.     L  rider  stu  b  (.rrcuiii'.t.ince^  the  aoctnomtt*"^ 
Ubsci  vatorj  is  uiuAlly  lefitoUAowttdeA'ice^.indr-'^* 
an  irregular  mais  of  mmt  smre^lf  shewing  jffyi'* 
its  on;..:iii:i!  nmluH-,  to  he  i:lc;»rcd  again  when  iby^ 
or  .1  th.r.v  >,'nes  it  ^,  cli-^ncc  of  working,  V'his 
Loine^  on  while  the  .inemonieier  is  still  tiuaimi|t'' 
Eals  form  ehi<>)K-  o;i  the  outside  of  the  Citps 
' '  >eavin|^^%|  jHtfrii  ptccy 

'Ttt;::  tno  .  iir.s-  .       •  •■tijJTttt.-U  <.riTCr 

arms  :Ji«  lt\ 
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lange  of  colour  and  whether  it  is  connected  with  any 
tccial  state  of  the  weather  I  have  not  yet  determined. 
AW/'.— Since  the  above  was  written,  I  have  made  a 
ugh  attempt  to  measure  definitely  the  rate  of  growth  of 
ese  crystals.  A  cylindrical  stoneware  bottle  3  6  inches 
gh  and  2  2 5  inches  diameter  was  stuck  upside  down  on 
post  40  inches  high  for  three  hours  at  a  time,  the  crj  s- 
is  formed  on  it  melted  down  and  the  volume  of  the  water 
easured.  Assuming  that  the  cylinder  acted  like  a  flat 
rface  placed  perpendicularly  to  the  wind  whose  height 
id  breadth  are  equal  to  its  height  and  diameter— an 
sumption  that  appears  to  be  very  nearly  true,  at  least 
r  small  surfaces— I  find  that  with  dense  fog  and  strong 
nd  (force  6  to  8  of  Beaufort's  scale)  the  rate  of  growth, 
measured  above,  is  about  0-125  '"ch  per  hour.  That  is 
say,  if  the  density  of  the  snow  be  one-tenth  that  of  the 
Iter,  the  cr>-stals  were  growing  at  the  rate  of  one  and  a 
arter  inch  per  hour.  The  cr\-stals  were  quite  loose 
d  feathery,  and  contained  practically  no  fallen  or 
ifted  snow  ;  all  had  been  formed  directiv  out  of  the 
\.  R.  T.  Omond 


I  BIRD  ARCHITECTURE 

"*HEw3y  in  which  a  bird  builds  its  nest,  seemingly 
without  instruction,  thought,  or  experience,  has  been 
jeatcdly  brought  forward  as  a  convincing  proof  of  blind 
alliblc  instinct  governing  it  in  its  task.  No  more 
pular  proof  has  been  brought  forward  by  the  supporters 
the  blind  instinct  theory  than  that  of  bird-architecture, 
is  thought  a  wonderful  thing  for  a  bird  to  build  a  nest 
:hout  any  instruction,  or  without  ever  seeing  a  nest 
)ical  of  its  species.  That  birds  are  capable  of  such 
trvellous  powers  has  long  ago  been  denied  by  Mr. 
.illacc,  and  we  have  not  a  particle  of  evidence  that  such 

really  the  case  ("  Nal.  Selection,"  and  Seebohm's 
Irit.  U.,"  ii.  Introd.).  Indeed  the  evidence,  such  as  we 
1  glean,  goes  far  to  disprove  the  presence  of  any  such 
tinctive  power.  Birds  brought  up  in  confinement  have 
:n  found  not  to  make  a  nest  typical  of  their  species, 
:  generally  content  themselves  with  forming  a  rudi- 
ntary  structure— heaping  a  lot  of  material  together 
hout  any  design,  or  even  laying  their  eggs  on  the  bare 
lund  with  no  provision  at  all!  In  my  opinion,  how- 
:r,  the  conditions  of  life  are  so  changed  when  a  bird  is 
>t  in  confinement  that  too  much  weight  should  not  be 
iched  to  its  actions  in  captivity,  and  the  experiment 
J  never  to  my  knowledge  fairly  been  tried  with  wild 
ds  or  birds  living  under  normal  conditions. 
\  remarkable  instance,  however,  of  a  changed  mode  of 
it-building  has  just  been  brought  to  my  notice  by  Mr. 

Burton,  the  well-known  naturalist  of  VVardour  Street. 
Tie  time  ago  his  brother  (now  employed  at  the  museum 
Wellington,  N.Z.)  took  out  to  New  Zealand  a  number 
young  birds  of  our  common  native  species,  with  the 
ect  of  introducing  them  to  the  Antipodes.  /\n»ongst 
m  were  some  young  chaffinches  {Fringilla  ae/tbs). 
ese  were  turned  out  and  have  thriven  well  in  a 
d  state,  bidding  fair  to  permanently  establish  this 
irming  little  bird  in  our  distant  colonies.  Some  of  the 
ds  have  built  a  nest  ;  and  to  Mr.  Button  I  am  indebted 

a  photograph  of  the  wonderful  structure  they  have 
ven.    It  is  evidently  built  in  the  fork  of  a  branch,  and 
iws  ver)-  little  of  that  neatness  of  fabrication  for  which 
i  bird  is  noted  in  England.    The  materials  with  which 
s  made  seem  very  ditTerent,  too.    The  cup  of  the  nest 
Itioicly  put   together,  apparently   lined  with 
und  the  walls  of  the  structure  arc  prolonged  for 
1'     and  hang  loosely  down  the  side  of 
1.    The  whole  structure  bears  some 
|MBiM|ftt  >f  the  Han^nests  (Ictcrida),  with 

^^■^^^Ui»uiii^^;.ivily  containin  '  th?  eggs  is  situ- 
^HHBHttHhese  New  chaffinches 
^^^^^^■n^when  fabiic.iuiig 


They  had  no  standard  to  work  by,  no  nests  of  their  own 
kind  to  copy,  no  older  birds  to  give  them  any  instruction, 
and  the  result  is  the  abnormal  structure  I  have  just  de- 
scribed. Perhaps  these  chaffinchesimitated  in  some  degree 
the  nest  of  some  New  Zealand  species  ;  or  it  may  be 
that  the  few  resemblances  this  extraordinary  structure 
presents  to  the  typical  nest  of  the  Pahu-arctic  chaffinch 
are  the  results  of  memory — the  dim  remembrance  of  the 
nest  in  which  they  had  been  reared,  but  which  had  almost 
been  effaced  by  novel  surroundings  and  changed  con- 
ditions of  life.  Any  way  we  have  here,  at  last,  a  most 
interesting  and  convincing  proof  that  birds  do  not  make 
their  nests  by  blind  instinct,  but  by  imitating  the  nest  in 
which  they  were  reared,  aided  largely  by  rudimentary 
reason  and  by  memorj'.  I  have  not  the  least  doubt  that, 
had  these  young  chaffinches  been  hatched  in  an  alien  nest 
in  this  countrj',  and  never  allowed  to  see  a  nest  typical  of 
their  species,  or  have  any  connection  with  old  and  expe- 
rienced birds,  the  results  would  have  been  still  more 
startling  and  strange.  Man  has  to  learn  the  particular 
art  of  house-building  practised  by  his  own  peculiar  race 
—birds  have  to  do  the  same  !  CHARLES  DlxoN 


THE  INSTITUTION  OF  NAVAL  ARCHITECTS 

'T^HE  Annual  .Meetings  of  the  Institution  of  Naval 
*■  Architects  were  held  during  the  week  preceding 
Easter  at  the  rooms  of  the  Society  of  Arts.  There  were 
five  sittings,  at  which  the  necessary  routine  business  was 
transacted,  the  presidential  address  of  Lord  Ravensworth 
was  delivered,  and  seventeen  papers  were  read  and  dis- 
cussed. On  the  whole  the  meetings  were  successful  and 
the  papers  of  good  quality,  but  far  too  much  work  was 
attempted  in  the  time  available.  It  is  to  be  hoped  that 
the  growing  importance  of  the  proceedings  and  the  im- 
proving financial  position  of  the  Institution  may  lead  the 
Executive  to  arrange  for  holding  regular  autumnal  ses- 
sions at  the  principal  outports,  in  addition  to  the  spring 
sessions  in  London. 

The  papers  read  were  chiefly  "  papers  of  information," 
having  a  strictly  practical  or  descriptive  character,  only 
two  or  three  having  scientific  pretensions.  Marine  en- 
gineering also  occupied  a  far  more  prominent  place  than 
has  been  usual  hitherto,  nearly  one-half  of  the  papers 
having  relation  to  the  propelling  apparatus  of  steamships. 
The  fact  is  significant,  indicating  tne  remarkable  progress 
which  has  recently  been  made  in  marine  engineering,  and 
suggesting  the  progress  which  may  yet  be  made.  ( 'f  the 
papers  coming  into  this  group,  that  by  Mr.  Macfarlane 
Gray,  of  the  Board  of  Trade,  was  the  only  one  of  a  scien- 
tific nature.  Mr.  Gray  has  on  more  than  one  occasion 
brought  his  "ether-pressure"  theor>- before  tlie  Physical 
Society,  where  it  has  not  been  well  received.  His  recent 
paper  "  On  the  Theoretical  Duty  of  Heat  in  the  Steam- 
Engine  "  was  probably  understood  by  only  a  few  of  his 
hearers  ;  and  Prof.  Cotterill,  whose  authority  on  the  sub- 
ject is  undoubted,  was  the  only  speaker  who  really  con- 
tributed any  useful  criticism.  While  complimenting  Mr. 
Gray  on  some  of  his  graphic  processes,  and  expressing 
admiration  for  his  courage  and  perseverance.  Prof.  Cot- 
terill took  exception  to  the  generalisations  attempted  in 
the  paper  and  to  the  assumption  that  the  results  so  far 
obtained  were  any  real  confirmation  of  the  soundness  of 
the  theor)"  advanced. 

All  the  other  engineering  papers  were  of  a  practical 
character.  The  actual  performances  of  "  triple-expansion  " 
engines  as  compared  with  the  "double-expansion"  or 
ordinary  compound  marine  engines,  were  discussed  at 
length.  Experience  appears  to  be  conclusive  on  the 
point  that,  by  using  steam  of  120  to  150  pounds'  pressure, 
and  having  three  successive  expansions  in  separate 
cylinders,  an  economy  of  from  15  to  20  per  cent,  in  coal 
consumption  is  to  be  realised.  This  economy  is  of  the 
highest  importance,  both  in  mercantile  and  war  ships ; 
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and  on  1)1!;^  i-rr-nn  voy.i.;cs  it-,  effects  are  fcif,  uof  ivere!;, 
in  the  ksstned  expcucluuic  of  coal,  btit  in  the  ga  m  m 
cargo-c.HT)'ing  capacity.  Twenty-fivt  \ear?  il;^  .^<^  c-\- 
pcfuiUure  of  from  4  to  6  pounds  of  cual  per  indicnieci 
norse-power  per  hour  was  coiwidcred  good  cngincenng 
prirtire.  By  the  introduction  of  surface-condensers  the 
eAiicuditure  was  reduced  to  about  3  to  4  pounds  ;  by  the 
n  e  of  tlif  I  I-  ,  (i  in(|  engine  with  higher  steam  pressures 
the  expendume  fell  to  about  j  to  2 J  pounds;  and  now 
with  triple  expansion  it  has  been  brought  nearly  to 
il  pounds,  or  less  than  one-third  of  the  rate  common  a 
quarter  or  a  centary  ago.  These  are  resahs  of  which 
marine  engineers  max  Vn-  iimmt,  md  wliich  make  the  ex- 
tended use  of  steamships  ctt  tiiiu.  Nor  is  further  progress 
to  be  doubted.  Much  remains  to  be  done  in  improving 
the  marine  border,  and  Mr.  Milton's  thoughtful  paper 
on  the  subject  will  do  good.  Attention  has  been  so  fixed 
on  the  ccoj.omical  use  of  steam  in  the  engines,  that  the 
pos^ililo  y.iins  by  improvements  on  the  generators  of  the 
Stt-vuu  Ikivc  IjLCn  o\'er!i>okrii  to  some  evi'-mt.    The  em- 

Sloyitient  of  "forced  draught"  in  the  stokeholes  is 
ecoming  so  conmion,  that  it  was  to  be  expected  that  a 
discussion  would  arise  upon  it.  Mn  Rubanson  tead  a 
paper  describing  a  method  by  which  steam  yachts  might 
nave  the  combustion  quickened  by  driving  air  under 

Eressurc  into  the  furnaces,  but  not  closing  in  the  stokc- 
oles  as  is  done  in  torpedo  boats.  This  paper  was  not 
merely  interesting  in  itself,  but  served  the  useful  purpose 
of  callinf  forth  some  valuable  statements  of  experience 
gained  on  larycr  ships.  Forced  draughts  with  closed 
stoke-holes  is  now  becoming  a  recognised  feature  in  war- 
vhiji  ilijH  \'\'  tlxjse  arrangements,  in'.o;\ \cTy 

moderate  additions  of  weight  and  cost,  the  ini'..catcd 
horse-power  can  be  increa'ied  by  from  50  to  60  per  cent, 
above  that  obtained  with  natural  draught,  and  the 
"forcing''  of  the  combustion  can  be  Carried  on  for  four 
or  fi\e  hours.  A  very  considonible  gain  of  ^:  <  cd  is  thus 
possible  for  a  moderate  tine,  and  under  ortlmajy  working 
conditions  with  low  speed,  the  e*  onomical  expenditure  of 
fuel  is  possible.  .  In  special  types  of  merchant  ships 
forced  maugbt  would  also  prove  of  great  value ;  and 
even  in  sea-going  steamers  something  of  the  kind  is 
likely  to  be  done.  Trials  are  already  in  pToi:ress  which 
jiiiniM-c  ;i  great  cciMi'^iny  ill  iho  ^^<?l;Jlu  .'.'.'l  Apace  re- 
quired for  the  st(;am  boilers,  white  [irescr'.  tn^  economy  in 
coal  consumption.  A  i>aper  by  Mr.  I.inington,  of  the 
Admiralty,  on  the  popelling  machinery  of  high-speed 
shi|)s,  gave  a  considerable  amount  of  Information  as  to 
rtc'iu  Admiralty  practice;  and  another  y>aper  by  Mr. 
Joy,  dL«rrtbcd  a  special  arrangement  of  vahc  gear 
adapted  tnr  quick-running  engines.  Upon  the  efficient 
working  of  such  gear,  and  the  proper  distribution  of  the 
Bteam,  very  much  depends  when  high  piston  speeds  are 
accepted,  ai;d  the  weight  of  machinery  reduced. 

.Mr.  Thoriiycroft's  name  will  always  be  associate<l  with 
the  intri»du(  turn  of  the  modern  torprdo  bt^  it,  m  \' h 
{juick  running  engines  of  rcnurkabie  lightness  m  propor- 
tion to  their  pow.r  arc  fitted.  His  paper  on  a  special 
form  of  screw  propeller  siiit.d>!c  for  vessels  of  very  shallow 
draught  and  relatively  h;-h  !,pt.-cd  naturally  attracted 
great  att^  i  ' 1  II  The  fundamental  principle  of  this  pro- 
peller i!>  not  a  novelty  :  bm  .Mr.  Thornycroft  has  broii);ht 
to  a  imicticallr  SUCCessfid  form  what  has  been  little  more 
than  an  experiment  in  the  hands  of  others.  The  pro- 
peller is  one  which  works  with  a  latge  amount  of  "slip," 
out  It  IS  associated  with  a  system  of  ti\cd  ''gitidc-bladts  " 
and  casings,  by  means  of  which  the  momintum  of  the 
water  in  the  propeller  race,  which  wfnild  otherwise  be 
wasted,  is  made  to  contribu  e  elfcc  lively  to  the  forward 
thrust  of  the  propeller.  The  net  re>iilt  of  the  arrange- 
ment ii  that  for  a  given  total  weight  of  propelling  appa- 
ratus a  hij;ln  r  speed  can  be  obtained  than  is  possible  with 
an\  other  |»i  1 'ptller  yet  tried  in  sh.ini-'.'.  (ii,iu_'!i;  ^  ^_ 

NIr.  I'.irkci,  of  Lloyd's, read  a  paper  on  the  use  ol  thick 


?tCfj]  -ilatv-  fi.f  h.->iler-  carryln-  l;!;.:li  pWSMStS  t 

-[-t'cuil  rttLiCiice  to  a  c.i><:  of  rt":-  •".T.^.•^^T*:- 
.l  1  hue  fractured  b.id!y  .md  ni  a  nic-'  n'rijict'^ 
1  his  paper  gave  nse  to  one  of  ihc  hk-a  zarjt'i- 
esting  discu>9Kfns  at  the  meeting*.  2Ji- 
users  of  steel  mutually  benefit  by  the  jti-fft  rtir-: 
mtch  problems,  uhith  will  probabiZy  be:  >"«•  « 
thai    ,;:cy  f\i<\v  jru       ilic  manuti;"V.-:rr:  -.i''.-.  •  ' 
general  oi  n  ion  e.xprcssed  xn   the  df^^^'-c  • 
tinctly  in  fiv-.iir  of  the  genetatlf  g'"jf»d  hdu-ir- 
new  material,  whose  sttjxrior  strcfigtlvil^Ji.^  -  - 
geneity  make  it  so  formidable  a  rttal  to  iH  *«<'  - 
of  iron. 

Two  papers  on  riveted  joint*  wrre  •*>.'.'■  r 
first  gi\ing  a  t<'<.t/tf;/  of  reccn;  .\dnor.uf.  c%r-- 
ri^  etcd  specimens  of  steel  shipwork  ;  and  >''• 
ing  with  certain  points  of  impoctance  ia  tbr  r- 
boiler  shells. 

.Amongst  the  remaining  papers,  ctic  f- =  .* 
sto^^age  of  stv.'nt:.l..j--.       :UuncJ       r.i^^  - 
facts.    Another  paper  ut.ili  «  i:h  the  iJ^i-t-.--: 
such  a  disposition  of  the  co  d  b'jukers  ta  itw  . 
the  consumption  of  liie  coal  ought  not  {ict :  . 
bilit)  or  render  large  quanlitie.'*  of  bdlltK  •'- 
third  was  a  scicntdu;  attcin;>i    ik  1 
competitive  yacht-rocking    a  hi.pck-!:    ..  ■ 

There  stiil  rem'tin  to  l>c  noticed  ttrc:     •  - 
portant  papers  in  which  a  di»tinct:iy  '«c.r:;u'  - 
followed.    Undoubtedly  the  be*t  %k  the-e.  r  •  • 
tific  point  of  \  iew .  \s .IS  ti:.it  contr;*  j     :  " 
which  he  exaiiiii  cd  into  the   ti-m.  rj;.'  r 
free  water  may  prodmc  in  vhc<;k  1  / 
of  even  the  Jarge--i  ships.  Mr,  K.  I.,  t  ji/ja?»>r  - 
m  the  investigalion,  and  e\hibitcd  a  mode.  >■ 
behaviour  ancl  influence  of  the  free  wjter  »«:5. 
illustrated.    It  stems  obvimis  th.it  tr  lh.>  r-- 
gie.itcr  steadiness  at  ica  in.iy  )jv  .iisufcd  thi:  ■ 
with  bilge  keels  or  other  appltimces  i^f  thJt  - 
there  IS  a  need  f  ir  scientific  treatment  10  y.^-^  ■ 
the  best  steadying  eAccts  in  a  safe  40(i 
form. 


.Another  excellent  paper  w.ts  that 


Method  of  .Me.isunng  a  \  r?scr>  .St.i'>il 
Here  also  a  model  w.»s  iced,  ai^d  L;.  . 
dcvu  c  the  movements  of  the  centre  of  ?r  • 
.ship  represented  bj-the  model  wtTe  acecraK., 
dctcnnincd  for  all  angles  ot  iiictiiiJtion.  It.'-' 
which  can  be  u^cd  by  comparnt!  \  el}  nn*.k.  <• 
in  a  diawiiig  office,  althu'.:^di  us  invent. '  r.   >  : 
thorough  knowledge  of  the  prnopic:  «'i  a^- 
part  of  the  inventor.   The  plan  uughl  tii  be* 
and  doubtless  will  be. 

Fin.illy.  lefercnce  must  be  made  li'  tlie 
ciiiitriLiuted  by  a  naval  otvi.cT,  ».      .  S^^i 
.ilteini  ted  to  la)  down  rule^  nf  ^cre;:'!  jyi-  * 
nic.isiir;rg  the  "lighting  cfticieni..vs    nf  ".l  --;* 
ciu&scs  and  sizes,  ditferentiaiuig  thcti  «.iliics  n' 
the  nature  of  their  speeds,  manteumng  i*f**' 

inents,  protection,  seawonl.tnc^.s.  aiul  t- 
'Ihg  l.i-k  ts  itciningly  a  hoj.'ckss  ,,nt.  .unI  3-' 
rules  Li'.n  aj  ply.    .\t  the  s.Tir.c  tmic  '.'"t  ;---p<' 
ck.n  ;y  ;5n<i  succinctly  tlic  leading  daruktt;  '-^ ' 
tightiiiii  ciiicicnc)-  depends,  and  m  that  *r-  < 
service  to  the  Instituuon. 


CON.SlUERAHLfc  advances  »mh.ii  '  ^^r'^'  , 
cent  times  hnving  been  made  in  r^^:^^  ^' 
ledge  of  the  spawning  c»f  6sl«-i,  ami 

t       ■-  ij  irf  ^^  Atu*".,  on  }{i.\iBt«r  i< .  tj  rv 

t  k.s. 
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eir  e^'gs  after  deposition,  I  have  selected  this  subject 
■  the  introductory  lecture,  since  some  o|iportunitie5  have 
.dy  been  afTorded  for  its  iaveMigatiou  in  our  own 
Iters.  These  facilities  have  occurred  at  sea  in  con- 
etion  with  the  Trawling  Commission,  and  on  land 
the  Marine  Laboratory —now,  I  am  t,'Iad  to  say, 
ablished,  by  the  aid  of  the  Scotch  J"isliery  Board, 
thin  cas>  reach  of  the  siudeats  of  Natural  History  in 
s  rniversity. 

'I"hf  subject,  moreover,  is  one  of  genfral  intcre-'.  fnr  it 
but  a  short  time  smcc  works  devoted  to  iho  hisUay  of 
itish  fi>Ii' •-  \\e;e  «.!<-vi)id  nt'  .illiiMmi  to  any  other  mode 
spawning  tiian  that  by  which  the  eggs  »>f  our  marine 
lies  were  dei)osit«doo  me  bottom  of  the  sea.  Indeed, 
was  believed  by  most  naturalists  that  the  l  itter  was  the 
rmal  mode  of  depositWm.  As  a  conscqueiu  e,  some  of 
;  text-books  at  p-o^t  nt  in  use  cither  follow  the  latter 
:w,  or  do  not  sptciaiiy  allude  to  the  question.  Under 
!M-  circumstances,  it  is  not  surprising  tlaat  the  majority 
tho>e  who  have  spent  their  lives  from  boyhood  onward 
the  pursuit  of  Itne^fisbtng  should  maintain,  even  at  this 
)nient,  that  the  eggs  of  all  m.arinc  (Khcs  are  dcp«jsiied 
the  b(»ttom  of  the  sea— with  a  lea.icity  all  the  more 
rsisient  as  t  ,  ci.il  appiirent  corrolwraf ions  by  expcri- 
nt  uhich  thev  ha<L  with  praiseworthy  interest,  made, 
1  which  I  shall  allude  to  and  by)  seemed  to  justify 
:ir  opinion. 

The  cj,'l;s  of  all  fishes  are  produced  in  the  ovaries— 
iiinctrical  or^Mns  which  lie  bcnr:itfi  tlx-  \Lriclii.i! 
iinm,  and  which  at  diiteront  periods  of  iJic  year  present 
J  I-  :;r  cirancc»  according  to  the  degree  of  develop- 
at  uf  Llie  c^s.  Thus  in  the  quiescent  condition  of  the 
;ans,  as  In  the  case  of  the  green  cod  before  you,  their 
;  is  insignificant,  while  the  fully-d "m  liii'.cl  n\  ,ir,en 
up\'  a  large  space  and  weigh  several  pounds.  At  hrst 
c^gs  are  very  small,  but  they  gradually  increase  in 
-  b\  imbibit^g  nourishment  from  the  ovarian  follicks  in 
icb  they  are  phiced. 

V  feature  not  sufficiently  insisted  on  in  our  country  is 
fact  that  only  a  portion  of  the  ovary  in  m  i^t  marine 
ICS  l^ecomes  "rl;.:  i'  a  given  time,  the  matured  e^gs 
,sin^^  along  the  oviduct  and  escaping  extern.dly.  This 
tvi'-ion  appears  to  be  admirably  suited  for  the  increase 
the  fishes,  a  constant  succession  of  embryos  being  thus 
sratcd,  and  time  afforded  for  those  of  one  sta^e  to  dis- 
;e.»r,  as  we  shall  afterwards  sec,  from  the  :rf;(rc  nf  the 
an  before  those  of  the  succeeding  lake  tlieir  places. 
\ 111!  ; ica  this  condition  has  been  clearlv  described  in 

Kcpon  on  the  cod-iisheries  of  Cape  Ann,  by  Mr. 
rll,  for  the  United  States  Pish  Commission  in  1880 ; 

the  account  does  not  seem  to  have  come  under  the 
ice  of  \fr.  Oldham  Chambers,  who  alluded  to  the 
ject  a  year  nr  tuo  aiu  i  w  v  ds.'  Mr.  Earll  observes 
t  the  individuals  {t.e,  the  cod)  do  not  dep^-^it  n!!  >heir 
:s  in  a  single  day  or  week,  but  prolsabh  <  oiii  nuc  the 
rration  of  spawning  over  fully  two  montli^  I  hc  result 
this  arraiq^ement  is  that  the  American  cod  be<Tin  to 
wn  in  September,  and  some  continue  as  late  a-,  june. 
e  cod  in  our  <»wn  seas  do  not  follow  the  same  habit, 
u>,'li  their  spiiwning-period  extends  on  each  side  of  the 
inning  of  April.  In  the  same  way  the  period  duriitg 
ich  the  eggs  of  the  various  kinds  of  skate  are  deposited 
onsiderably  lengthcntd. 

)n  the  other  hand,  such  marine  fishes  as  the  Unnp- 
ker  and  bi m.i  iLihI  su  ker,  the  salmon,  trout,  and 
St  freshvv.iter  iishes  seem  to  deposit  their  eggs  within 
limited  period  of  a  day  or  two,  and  consetjuently  the 
elopment  of  the  masses' of  Qgg»  in  the  ovanes  is  more 
rly  simultaneous. 

be  import mcc  of  this  point  in  the  /li  torv  of  the  eggs 
ishcs  wnll  be  ap^tarent  when  it  is  viewed  m  cunoecUoQ 
1  a  close  time  in  kigislation ;  Ibr  while  nothing  could 
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be  more  simple  than  the  fixing  of  such  a  period  iu  the 
case  of  the  salmon,  which  spawns  in  rivers,  it  would  be 
very  different  in  Uie  case  of  such  as  the  cod,  sole,  and 
turbot,  both  on  account  of  the  lengthened  and  diverse 
periods  in  each  car.i .  and  the  vastness  of  the  fidd  in 
which  it  is  to  be  applied. 

In  general  form  the  ^gs  of  ordinary  fishes  arc  circular. 
On  deposition  they  are  usually  invested  by  a  siogle  layer 
{zona  radiata),  though  in  some,  as  in  the  herring,  there  is 
anotiier,  viz.  tho  viti  tlinc  membrane,  which  lies  outside 
ihc  former.  Tljt  t,jcat  hj  iss  of  the  egg  is  formed  by  the 
oval  snherules  of  the  fi>  ui  yi»ik,  which  are  separated  by 
protopmsmic  bands.  Near  one  of  the  poles  the  proto- 
plasm usually  forms  a  lenticular  area,  the  germinal  disk 
or  germinal  area,  and  the  smaller  yolk-spherules  in  this 
region  differ  in  character  from  those  of  the  general  mass 
of  the  egg.  During  development  the  eggs  show  jKutial 
segmentation,  this  pnxess  being  chictly  confined  to  the 
germinal  area. 

While  the  circular  form  as  just  described  is  charac- 
teristic of  the  eggs  of  most  fishes,  we  have  a  few  marine 
types  which  deviate  from  the  general  rule,  Myxine 
(glutinous  hag),  with  its  ovoid  and  fringed  eggs,  the 
goby,  with  its  fusiform  ova,  the  gar-pike,  saury  pike 
and  flying-Ash,  which  have  long  filaments  attachea  to 
ilicir  eggs^probablv  for  the  purpose  of  fixing  them  to 
lloating  structures  of  any  kind.  Amongst  other  interesting 
types  are  the  large  eggs  of  the  stickleback  and  the  salmon- 
iiilic,  .Hid  the  alnin-:  mi  roscopic  r^L,^  of  the  eel.  The 
large  ova  of  the  salmon  and  trotit  .irc  :>urpassed,  however, 
by  those  of  the  .Siluroid  genub  .  —found  both  to  tfa£ 
Old  World  and  the  New  (Ceylon  and  Guiana)— the  cg|S 
being  somewhat  larger  than  a  pea  (5-10  mm.) :  but  Ms  is 
not  the  onl}  re:;;  irkablc  feature  in  these  fishc^,  for,  as 
Drs.  Gunthcr  and  Wyinan  and  I'rof.  Turner  luive  ahown. 
the  large  eggs  are  carried  by  the  male  in  his  mouth  ana 
gill-diamber  until  hatched,  the  small  and  almost  granular 
palatine  teeth  making  this  possible,  widkout  injury  to  the 
ova.  He  thus  acts  the  part  of  a  dry  nurse,  as  ako  does 
the  male  pipe-fish  {Syngnaihusu  and  the  sea-horse  [Hippo- 
campus),  the  eggs  being  borne  by  the  m  dc  in  i  i^cuch  un 
the  under  surface.  In  another  Siluroid  Ush  iAipredo) 
from  Gtiiaita  the  remarkable  exception  occurs  of  a  female 
Ash  interesting  itself  in  the  care  of  its  young.  The  skin 
on  the  under  surface  becomes  soft  and  spongy,  and  the 
eggs,  which  arc  deposited  on  the  ground,  adhere  by 
simple  picssurc  of  the  body  over  them— very  much  after 
(he  arr.knLj'cmont  in  the  Surinam  toad.  Only  one  other 
female  fish  sh.ires  with  this  one  the  distinction  just  noted, 
vit  SolfHiisti'tna,  an  Indian  Lophobranch,  in  which  the 
ventral  fins  (free  in  the  male)  coalesce  to  form  with  the 
integuments  a  pouch  for  the  reception  and  hatching  of  the 
^Kfc'^  ^ cntin  -.roup  of  the  sharks  and  r..  -  :,  Elas- 
mobranchs),  again,  is  characterised  by  the  peculiar  con- 
dition of  their  eggs,  which  are  not  only  distinguished  by 
their  great  sixc,  but  by  the  fact  that  they  are  either  de- 
posited in  homy  capsules,  or  retained  in  the  oviduct  undl 
hatrhcd.  The  former  takes  place  in  the  coimnon  rays, 
ccrtam  dog-nshcs  iScyliiui/s),  and  sharks  (C,-j/racio»), 
and  in  the  curious  L/u'wum  and  Callorhynchus j  while 
tiw  latter,  that  is  tlie  production  of  living  youug,  occurs 
in  the  rest  of  the  sharks  and  in  Torpedo. 

As  alrc.tdy  indicated,  the  prevalent  notion  amongst  the 
older  naturalists  was  that  fishes  of  all  kinds  deposited 
ii(eir  eggs  on  the  l»-ntoin  of  the  sea,  and  iliat  extensive 
migrations  were  made  by  various  kinds  for  this  purpose, 
the  general  impression  Ming  that  the  majority  proceed 
shorewards  to  deposit  their  eggs  in  the  shallow  water. 
This  impression  was  probabh'  due  to  the  £u;t  that  the 
salmon,  .i:ul  {  trliaps  the  herring,  f<d1iv.\ed  thi'^  habit,  the 
former  proceeding  up  rivers,  and  ti«c  hiucr  selecting 
certain  suiublc  banks  (often  near  land)  covered  with  sea- 
weeds and  xoophytes,  or  a  bottom  composed  of  stones 
and  gravel  Huilding  their  notions  on  these  frets,  it  was 
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assumed  by  tlie  older  obbcrverb  tliiit  all  marine  fishes 
followed  similar  habits.  Thus  it  was  supposed  that  the 
coif  haddock,  whiting,  ling,  hake,  and  otner  fishc:>  fre- 
quented certain  banks  for  the  purpose  of  depositing  their 

eggs,  and  that  various  flat   fishes,  sin  h  as  tlu-  larger 


examples  of  lurbot  and  sole,  came  from  deep  water  to 
shallow  water  for  the  same  end.  Such  conjectures,  how- 
e\'er,  were  found  to  deviate  very  considerably  from  the 
actual  condition. 

Amnngst  the  earliest  to  notice  that  the  eggs  of  certain 
marine  fishes  floated  were  the  cod-fishermen  of  the  LofTo- 
den  Islands,  off  the  coast  of  Norway.  These  Xoru  c^^ians 
bad  noticed  that  what  they  called  the  "roc"  of  the  cod- 
foh  floated  in  the  water  on  the  great  fishing-banks,  and 
often  at  certain  seaaons  to  such  an  extent  as  to  make  the 
water  thick.  Prof.  C.  O.  Sars,  Inspector  of  Fisheries  in 
Norway,  to  whom  this  rrmark  wa-^  made,  supposed  that  the 
fishermen  had  mistaken  some  of  the  lower  marine  animals 
for  the  eggs  of  fishes,  for  such  a  feature  was  in  direct 
opposition  to  anjrthing  he  Icnew  of  the  spawning  of  fishes. 
The  subject,  however,  was  soon  set  at  rest,  wt  he  pro- 
ceeded in  1864  to  the  fishing-grounds  .ibovc-rnentinncd, 
VIZ,  off  the  Loffoden  Islands,  and  captured  in  the  tow-net 
immense  tuunberh  of  the  e^gs  of  the  cod  rtoating  at  the 
surface  of  the  sea.  Next  year,  indeed,  on  a  caJm  day, 
Prof.  Sars  found  the  sea  coverad  with  a  dense  layer  of 
floating  spawn,  so  that  with  a  sufficiently  large  net  he 
could  have  taken  tons  of  it  This  occurred  over  a  cele- 
brated fishing^round,  on  which  the  n.d  were  present  in 
enormous  numbers,  so  as  to  form  what  the  fishermen 
called  a  "fi^h  mountain."  .Sars  also  found  that  the  ova 
of  the  haddock  floated,  and  amongst  the  eggs  procured 
from  the  surfiue  of  the  sea  were  some  from  which  younicr 
fishes  re'^embling  gurnards  ernir^H'il.  .mil  he  i  i)nr<:tl\ 
cor.ciuded  that  the  ova  of  the  ;^'urnai<l  fnllowed  the  v.inic 
habit  as  those  of  the  cod  and  hacidock. 

The  impetus  given  to  such  ob^er^.itiorj  by  the  eittr- 
getic  action  of  the  United  States  r  i^^h  l  ommtssion  en- 
abled the  Americans  to  corroborate  the  discovery  of  the 
Norwegians  in  regard  to  the  floating  of  the  ova  of  the 
cod,  which  lately  have  beer  .ircifu.::;]l\  lui'rhcd  i>n  .1  sdtTie- 
what  extensive  scale  on  theii  .o.i-t-.  The  labours  of  ihe 
distinguished  Prof  Ale.x.  A^.i- -  ;  tV.e  same  country 
have  nuther  added  to  our  knowledge  of  floating  ^gs,  so 
that  the  number  of  fishes  in  which  this  occurs  is  con- 
siderable Thus  the  majoritv  of  the  .^;n^  r:(  an  il  M.m'er-. 
certain  kmds  of  wrasses  (CV- /'f/-?  V.vt  ,  a  >(>ri  ot"  -imt 
lin.i^  .O'^'ruyus)^  several  sper:ev  ■>{  ';.>;•;!>,  ok],  1i.mM.">. 
gurnard,  shad,  mackerel,  and  s;  ^.  :i.a.  ke:i  l,  1  VwA  ;,t 
dor)-  {Ztus\  and  the  frog-iidi  ,;re  .ir.i.  tlm-e 
have  floating  eiKS-  The  late  Dr.  Maim  of  i.i  thcnb  r^' 
further  increased  the  list  by  disco%-ertng  th  it  the  e.;^-  .  t 
the  plaice  were  similarly  lr.;.'\ .;:  t  :  .ind  1  iJnu.k  lui- 
recently  added  to  this  ca^e..•(>^^  tfu'  <..— >  of  the  le-er 
weever.  The  verj-  great  in'li-i  :■■  e  wVa^  V.  *:■..•,  i:.\(iirr; 
^  the  tiny  eggs  exercises  on  tbe  multiplication  of  the 
Ibod  fishes  will  be  apparent  as  we  proceed. 

On  the  other  hand,  moet  fn -Icv.U'  i  i-l-.e--  e\re|'r  ;!m- 
shad)  deposit  their  e;4g5  on  ':.i.:r,,n-,  hlvt.-  rlie  >ahii,.:\ 
or  on  water-plants,  like  the  ■  I'f)  .iv.d  p.ke  ;  v\hile  'uIk  i 
marine  species,  such  as  the  t:i-r  r;rigj  sprat,  lur^  ii  M.cker. 
and  bimaculatcd  sucker,  fell'  v  .;  similar  method  1  In 
number  of  marine  fishes  which  arc  supposed  to  dtj^i^it 
their  eggs  on  the  sea-bed  is  yearly  diminishing,  while  the 
ranks  of  those  in  which  tbe  ripe  eggs  arc  found  to  float 
correspondingly  increases. 

To  come  now  to  our  own  shores,  and  to  confine  our 
remarks  to  what  is  realty  the  most  impor  .r;  -r       .  f 
fishes,  viz.  the  food-fishe*,  we  find  that  earl>  n  s(.i  r  -  the 
surface  of  the  '•f-a  fiver  the  :.!:e.-.i  fij^|||ti^ankT,  k-Ji 
Smith  Hank,  oif  the  north  e;>'t  .  f:><r*"^     ^^idincss  .  j^tl- 
•ents  vast  numbers  of  floatin;:  v  ^  together 

with  multitudes  of  the  very  y^  * -with  a 

yolk-sac  cxl»ibiting  various  de  ^roe 


of  the  ova  {e ^.  those  of  the  haddi-.A  »r.:r'- 
largei  than  those  of  the  Cod,  hot  lhc^  ir?  <r»  -. 
while  a  fourth  kind  w  smaller  thu  w^isr" 
When  placed  in  a  vessel  of  sea-naier  d»  eQc*  «■ 

float  on  its  surface,  de-i  ending  but  a  5rr>  - 
jar  is  rudely  shaken.    Lven  after  a  pr.'-»-'. 
only  the  dead  eggs  roll  on  the  bon'-«ni  o4  <*/■. 
the  floating  ^38*  »<*  li«ng-    .M<>rco»er,  (M  V. 
removed  from  the  cod  ttsell^and  rarn«^d  fnwS* 
to  the  Marine  Laboratory-  at  tbe  hJiftxw  * 
these  t^o  ited  c,  the  surface  of  ihewsid.  imr- 
them  I'l  a  lar:.;er  lar  and  :iir:vDg  on  atjpot  ^■ 
great  change  <.KCU'-re<l.    The  ov.i  in  a  fr»  r 
on  the  twltom.    M  .  rn-    l  iC  ex.nninatn  tj  • 
showed  that  the  ec^e  of  the  geromil  «ta  ♦ 
tegrating— free  i)r.>io[>l.«smic  processes  sod  «t- 
iH  Curnn;;  all  ro;:n<l.    The  cause  .if  thi* 
was  d«mbtless  the  impurity  of  the  •atc^ 
apparatus  had  not  yet  been  fitted  up  r 
(block-tin)  containing  an  opaque  m^mik 
speedily  killed  the  ova.    Tbe  additioa  r 
spirit  in  the  same  wnv  <<nd5  all  the  e»3r*«s4* 
the  btttom.    .Sars,  nuieed,  mentions  thit  if  ••' 
the  ckI  are  pla<  ed  in  Ircsh  vi,i;er  thc\  vn^.i.-:  -» 
again.   They  are  killed— jusl  as  a  dc»1v  iu:  • 
is  killed— though  somewhat  more  slo»  1>  by  r 
sea-water,    .Sars  thinks  that  a  iifl«rf" 

affect  the  floating  of  the  ova  in  the  »  - 
unlikely. 

More  than  once  the  eggs  t»f  the  ha«ii-'  -  ■ 
fishes  have  been  brought  tmder  notv  e  ->.!  >  ^ 
bottom  of  a  vcssd,  and  thcrefiai*  hdtt  as 
the  ova  did  not  float   But  tn 

\\  .  foiin<l  to  he  de,id  or  dvin^',  imr'pe.  rr^  i 
If  in  rem<i\mi:  the  e;_-^?  frtnu  .1  tjsh. 
.ijjplied,  -.inripe  ci^^.i^r  escape  -Sjih  er.':'.' 
ambiguously,  according  to  ti*e  «ui|ea;  cf  " 
Unless  this  hn  is  borne  in mind^^aWKnir^  I 
curs,  esp.eri.illy  to  one  who  oaf  ttinijmWIP* 
•^iich  e  f-'^im  deep-<*a  fi-«h!f>lf  tO  •■■(•'^^ 
;h.ii  tia\i^  been  imyt'.:;.^'i;cd.  %'•>  ore  e*c'  '' 
(le.ul  (  4^'>  tl...T;ed,     I:  1-  the  npe  -irid  liMnci-.  ' 

^1'  b':'n  atVi. 

In  the  Marine  Laboratory  it 
living  ova  of  the  cod  rolled  on  

I  hi:i  ihi-  \ia>  cicath  due  to  the  mt.ichrtirrf  'l3 
I  U'lr-  of  mud  arul  -arid  uK;ch  (in<.t  ^-Ametl  jilr'wfl 
I  'nipe^  tec::' 'n-        the  ttmp'<'r.iry    .•^pp.^r□tu^.   "  ' 
-i::r];.  and  speediiy  m  tvery  ra^e  pn'-.n!  r 
cmbn.'o.  j 

Th.e  CO. I  .m<1  embrvos  broaght  htm 
-.(•a  a-e  conip.irritivflv  hardy,  i! diMlj^al^^ 


uiih<i-,i[  rrru'.\.i!  of  the  se:!-u.iter  T^-f 
ccjd,  alxjut  5  inni-  m  icoy'h.  -ivitb  ihcn  clur^'-'r'  •' 
pigment-patches,  swam  actocly  ;n  iti*  f-'-'f^'^  ' 
water,  darting  hither  and  thitJwt  wtm  '"'■'-^'^^ 
v-hlte  a  stralnm  of  the  dead  hlf  «t  ll#tlltt.^t  i ' 
in.>\  I.  '.  '  ri  he  -^^rm  ■•ih.it  m:lk\  .uni  the  odour  ihi--*-' | 
!  cu!  w.  -hr  (-mlirN*!".  siiT'V";^  c — unul,  ai  SiTi 
,  111  \i  Ik  iac  which  supplies  them  *:ih  nti 
absorhgK"  ,  . 

-  ween  the  UrriJ  coi  *ftd* 

\auikit)g.  Thefonncru*' 
wniiUmeetarr  ccodio^i^ 
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NOTE.^ 

S  ic  regret  to  Icaxn  of  the  death,  at  the  age  ot  eighty  years, 
the  eminent  plt]r»ola«isi,  Fiof.  Karl  von  Siebold*  of  If  (midi. 

«Ve:  have  also  to  anaottnoe  the  death  of  Mr.  Frederick  ^eld, 
S.  Mr.  Field  wfl»  one  of  ibe  original  roemben  of  the 
emicel  Sodety.  He  hdd  for  some  tine  the  post  of  Vice- 
n'^ul  in  CnJdcra,  Chili,  and  was  successively  Professor  of 
.cmutry  at  St.  Mai/s  Hospital  and  the  London  Institution. 
•  was  Bcnlor  partner  of  the  firm  of  J.  C.  and  J.  Field  at  the 
le  of  his  death.  Mr.  Field  contribute'!  nu  in-r  ^u-.  pajx-rs  to 
rious  branciict  of  chemiilry,  e»peciaUy  that  reUtiog  to  the 
neieloKT  and  SMtaliuqgr  of  South  America. 

A  OOMMOMICATIOIt  dated  March  7  has  been  received  Irom 

r.  Thorlacius,  observer  for  the  Scortish  McfLonjIogical  Society 
in  which  he  ^ti^iev  ili.it  till  tcbruitry  (he  winter 
tcedaadlMs  not  a  severe  one  In  thnt  month,  however,  the 
;ather  was  very  cold,  and  ice  between  -ix  tnd  seven  feet  thick 
rmed  in  the  harbour,  durini;  which  of  ci>urse  no  temperature 
fservations  of  the  sea  coidd  be  taken.  On  March  4.  and  5  the 
s  broke  up,  and  in  the  open  space  between  the  Boating  ice- 
ocks  the  tempefalnre  of  the  sea  was  fennd  to  be  39°  o.  Of 
c  Spil/l>eri;cn  ice  it  is  remarked  that  nothing  had  yet  been 
:ard  of  ii,  b«i  that  it  conld  not  be  far  oif,  m  aorth*casterly 
Inds  had  been  blowinfl^all  Pebmary.   Mr.  Tborheltn  observed 

1  aurom  on  January  24,  \\\\\\  a  triptr  .arcli  rin  I  fainl  traces  nf  a 
urlh  bow  within  the  other  three  arches  close  down  on  the  horizon, 
$iog  die  first  time  an  anrofa  of  this  deaeription  has  been  seen 
i  hira  since  be  began  bis  rcfnfaur  meteorological  ofaaervations  in 

TtiK  Mifttthly  IVtdlker  Review  of  ihc  Dominion  of  Canada 
V  Febnaiy,  1885,  presents  some  poiniB  of  interest  At 

ictoria,  Hriii-ti  (_\,luiTil>ia,  the  mean  temperature  was  g°'o 
ighcr  than  the  average,  and  I  J* '8  higher  than  February  last 
ear  }  bol,  Mk  the  other  hand,  to  the  cast  of  the  Rockies,  tern- 
erature  was  under  the  average,  the  greatest  defect  from  the 
veragc,  1 3"' 3,  occurring  at  Port  Stanley.  At  Toronto  the 
nean  temperature  was  only  1  t°'i,  being  iTm  lower  than  the 
vemj^e  of  f^jrty-five  yeais,  and  with  the  single  exception  of 
'ebrusry,  1S75,  when  the  mean  fell  to  iO**a,  was  the  coldest 
nonlh  recorded  At  ihc  oij-.erv.itciy  il.iring  the  past  forty-five 
'ean>.  Generally  the  month  was  remarkable  for  the  cold  which 
irevaikd  nearly  everywheie,  and  also  for  the  very  stormy  weather 
<.1i!i  '1  was  t'v|KTicnri'd  over  the  Lake  Re^'lon,  luul  in  Eastern 
Jana'ta,  between  the  8th  and  lltlu  On  the  9th  tempera- 
»re  fdl  in  Manitoba  to  -48**3  at  St.  Andrew's,  and 

-  46*'0  at  Stony  Mnunlalr.  ;  r\n.l  in  Asinihoia  to  -47*'0 
i;  Phe.vant  Fork*.  The  proportion  of  sunsluiie  re- 
sorded  in  each  hour  of  the  d-iy  during  which  the  sun 
was  .ilwve  the  horizon  is  given  for  twelve  st.-itions,  giving  a  mean 
resalt  of  39  per  cent,  of  actual  as  compared  with  ]x»sible  hours 
of  sunshine.  It  is  remarkable  that  only  at  one  of  the  twelve 
!t!.itioni,  vii.  Cornwall,  was  mo  per  cent,  cecoided  during  any 
day  of  the  month.  The  nmnber  of  predietloni  or  forecasts  of 
weather  isMK>l  ihuinj;  the  month  was  523,  of  which  80  per  cent. 
w«re  iiiUy,  and  93  par  cent,  either  fully  or  partially,  verified. 
As  tegaids  the  three  stonns  width  occnrned,  thirty*nine  warnings 
were  issttcl  ami  cMiti'MKir)'  -.ignilsat  (lie  various  signal  stations, 
each  of  which  was  veriAcd  in  every  particular  as  to  the  force  of 
the  wind ;  tod  with  respect  to  the  pfedictkms  as  to  the  probable 
change  in  ihc  rlirprtifin  nf  the  win'),  <yo  jx  r  cent.  \\  <rre  (idly  and 
'"•}  cerccnt,  were  ciilier  tiilly  «r  j»artially  vcrilie.l. 

TMSfcK  r  I.    I'l  EK  sends  us  his  First  Report  of  a 
ots'  ivii  Ty  established  tt  Rousdon,  Devon,  in 
.^The  Report  present*  some  of  the  features  of 
'V^jOl^  doling  1884.    Fully  half  a  quarto 


page  is  given  to  a  somewhat  popular  account  of  1  he  weather  of 
each  month.  A  few  illnstrationt  are  given,  of  which  the  lint 
shows  V.y  curves  tlic  mean  monthly  te-niperattire  of  Greenwich 
for  the  forty  years  ending  1S7 ai.  l  the  mean  at  KoumIou  fur 
the  months  of  1884.  Nowhere,  however, is  tliere  printed  in 
figures  a  moniUly  maaa  either  of  the  premnre  or  the  tesn* 
perature  of  the  air,  the  aathor  contenting  tdmsdf  only  with  the 
extreme  pressure;  and  tcmp-.ratures  of  the  months.  Subsequent 
lepom  will,  no  doubt,  make  good  liiese  omissions,  and  will 
eonHnve,  it  is  hoped,  the  comparison  of  the  wetther  forecasts 
of  the  Meteorological  Office,  with  the  weather  actually  ex- 
penencc'l  in  fhif*  tli^trict  of  Eastern  Devon. 

The  veteran  zoologists  of  Cuba,  ScUuet  states — ProC  Felipe 
Poey,  who  is  now  nearly  eigbty-iU  yean  old,  and  Dr.  Juan 

Gundlach,  who  hn;  completed  hi-;  seventy- fourth  ycar^ — are  still 
engaged  indublrjously  in  studyaig  the  fauna  of  that  iroj>ical 
island.  Dr.  Gundlach  has  been  publishing  his  contributions  to 
tht:  f.vana  of  Portn  Rico  in  tlic  AhiuiIj  of  the  Spanish  Society  of 
Natural  lliiioiy.  Ti»e  vertebrates  (inthidjag  fishes  by  Poey) 
have  all  appeared,  and  recently  the  freshwater  marine  moUusca 
have  been  issued.  Gundlach  has  been  publishing  eveiy  month 
eight  octavo  pages  in  the  Atmalt  of  the  Havana  Academy  of 
Sciences — a  contribution  to  the  mammals,  bin!'?,  .\nA  rei'tile*  <>! 
Cuba— «nd  is  now  at  work  upon  the  insects,  of  which  the  Lepido- 
ptera  are  already  nearly  completed,  and  occupy  already  nearly  400 
pages.  Poey  ha-  iJiihlishe  l  the  fishes  of  the  i-bml  in  the  .-tun  i' 
of  the  Spanish  Society  of  Natural  History,  and  .\raogo  has  dis- 
cumed  the  mollusks.  It  b  to  be  hoped  OtA  theie  still  vigorous 
naturalists  will  live  to  sec  the  completion  of  the  work  they  have 

undertaken  with  s  >  much  zeal. 

The  French  Acaiiemy  of  Sciences  has  appointed  a  new  com- 
mission on  aerostau  consistbig  of  MM.         Fkemy*  Jnmin, 

Tresc.i,  Cnrnu,  and  Perier. 

The  French  Society  of  Physics  will  meet  as  usual  to-day,  ui 
the  rooms  of  the  Sodetc  d  Encouragement,  to  eshibit  ell  the  new 
appantos  iavented  during  the  jetr. 

Prof.  TvNOALI  will  bej;in  a  courNe  of  five  lectuies  at  the 
Royal  Institution  on  Tuesday  next  (April  16)  on  "  Natural 
Force*  and  EneigieSk" 

Tiu  anangements  tot  the  remaining  April  Popular  Sdenee 

Lectures  at  the  Royal  Victoria  Hall,  Waterloo  Koad,  are  as 
f  .iiow: — .\pril  21,    P.  H.  Carj  enter,  D.Sc,  on  Greenland. 

April  28,  Dr.  J.  A.  Fleming,  "O  ir  Nimble  Servant,  Elec- 
tricity, and  «hat  we  can  make  it  do." 

ExHism  in  the  Fish  Culture  Department  of  the  figrthoomiog 
Inventions  Exhibition  are  already  being  placed  in  the  sevenl 
spaces  allotted  to  them.  They  include  hatching-boxes  showing 
the  manner  in  which  fish  eggs  are  incubated  ;  feeding-boxes  in 
which  the  fry  are  inserted  after  hisinf  their  mmtffieat  sae,  and 
numerous  appliances  an  l  apparatus  ncce>iary  to  carrying;  on  the 
work  of  fi^- culture  successfully.  There  will  abo  be  shown 
varkms  species  of  fish  in  diflerent  stages  of  devdepmem  reared 
artificially,  together  with  mcKlels  of  fi'-h  fann^,  ojrster-culture 
establishmenis,  and  a  number  of  other  exhibits  of  an  interesting 
nature. 

A  OOMHtastON  appointed  by  the  French  Government  to 

inspect  the  forests  of  Tunis,  an  !  to  ro.ike  proposals  with  r^ard 
to  afforestation,  haa  recently  prcsculcd  its  report.  In  the  dis- 
tricts south  of  the  Medjerda  valley  the  so-called  forests  are  mere 
brushwood,  composed  of  the  callistus,  juniper,  Aleppo  ptne^ 
and  small  oaks.  The  land  is  cleared  for  pasturage  and  cultiva* 
tion,  and  only  here  and  there  are  seen  groups  of  laiger  trees, 
such  as  Alpine  firs  and  olives  Nothing  is  therefore  to  be 
gained  by  preserving  here,  and  the  cost  would  be  very  great ; 
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but  it  is  nev«rlheless  recommended  that  some  step}  ht  taken  to 
protect  tr«s  and  shrnbs  whkh  excrct*e  a  beneficial  influence  on 
the»/^iw<'  dfs  e(tux.  The  Kroumis  mountains  lo  the  north  r»re 
of  ft  totally  diiSerent  chancter.  Majgnificeat  forests  of  old  trees 
-  exist  in  them,  which  nttaiii  as  great  dimensions  as  those  in  the 
•icst  French  forests.  They  cont.iin  m.ignificent  cork  trcc5  and 
white  oak!)  <,Q.  Mirieckii),  with  trunks  three  or  four  metres  in 
ctrennfereoce  and  ten  to  fifteen  metres  in  height  to  the  first 
*>ranches.  One  forest  covers  100,000  hectare^,  and  contains 
iil-so  the  alder,  willow,  wild  cberrj',  beech,  poplar,  hully,  bay, 
and  the  tamarisk.  TUs  and  nome  aeighbowing  ones  $]mil(l> 
ihc  rc]iort  advises,  Le  strictly  preieiwnl.  The  Iwh  and  WOOd 
•  >f  the  oak  and  cork  would  repay  the  cx]>cnsc. 

\Vt  liave  rcceive<I  Mr.  Morris's  Annual  Report  on  the  Public 
(iardeos  and  Plantations  of  Jamaii  a,  which,  as  usual,  contains 
vi»riotH  ma»fc»-5  nf  imuli  nl  -'^'!  Ideal  interest.  \Yc  have 
already  rcfent'd,  i:i  uulicjrif;  a  Htmilar  report  frooi  t^uecnsland, 
to  the  initncn^c  tcononiicaJ  i-nportance  of  Slich  institutions  as 
this,  and  wc  are  glad  to  perceive  th:i!  such  comjietent  authi)ritie> 
as  the  late  Royal  Coraroissiouers  iti  the  West  Indies  and  Sir 
I'>se[ih  H  i.jker  have  publicly  recognvicd  th;;  vahic  of  Mr. 
Morris'-,  lab  ours.  The  fonner  sujg^  that  in  all  the  les«er 
Wands  "  i-hnt  committees  *  of  the  resident-:  shonld  at  once  be 
'  iii  ied  (i>  curresprjod  with  the  estil  li^Iiment  in  Ja-naic.T,  while 
.Sir  Joseph  Hooker,  in  commexittng  on  this  recommendation  in 
his  letter  to  the  Colonial  Office,  stated  that  there  rtto  l»e  no 
d<mbt  that  the  future  pn»spcrity  i  f  the  We-;  Indi  •^  will  be 
largely  afi'ected  l»y  the  exteosioa  to  oilier  islands  unprovided 
with  any  kind  of  botanical  establishment  of  the  kind  of  the 

()|K:rati()[)s  h  i  -.uccLssfuny  carrlei)  o-.r  by  Mr.  Morris  in  (.,  iiaica. 
IJut  he  thiiiU^  ihat  mereeyiDuuttces  wiU  iiyi  be  ciiougii  :  l>o:auical 
Citations  on  a  chcaj)  basis  are  an  cMeotial  condition  for  doing 
anything  in  an  effective  way.  Tl  o  money  wilv.c  of  i...i>  in 
Jamaica  is  well  shown  in  a  jaragi  i^jh  in  tiie  icpuu  ijuut':  1  i.oui 
.^fr.  M.ixwell  Mall's  estimate.  A  compartWQ  has  been  m.vK- 
between  !to  many  indies  of  rain  per  annum  and  mnny  ca-.ks 
of  8u;^ar  per  acre.  Thus  thei«  wore  1559  casks  per  acre  for  7^ 
taches  rAinfall  and  i.;^!  caskb  w.ih  56  inches,  so  that  the  difler- 
cilce  doe  to  a  larger  or  ktualler  iiiand  rainiall  is  on  aa  avera.;e 
nearly  one-tenth  of  the  expor?  sa  vu  :r  >;>.  This  one>lenth  e3t(Dr; 
cioi',  foi  ii.;a-  and  ratn,  rcprcsmus  in  vakic  ne.iily  n  "1,0  >a'. 
But  if  other  produce,  which  i>  likewise  affected  by  a  greater  or 
less  nunfaM,  such  as  coffee  and  pimento,  the  difference  wonld 
anuxint  to  a  very  coiisidcmblc  s  ;ni.  I»iiring  th?  jcr  con- 
siderable at'.eiaion  «asd<.votcd  in  t'lc  herb.iriuni  to  the  tnedicinal 
plants  of  the  island,  and  to  forni.;'|:;  not  only  a  Collection  of 
iwUniral  specimens,  but  also  of  the  Ijxrks  r  j<iU,  andth>.  ;i  .nioi- 
osed  for  medicine.  The  value  of  tlii>  herbariuai  lo  iht  cutn- 
luercual  inuic>;-.  ot  the  West  Indies  was  shown  while  WOikiUij 
up  the  bolaukai  dassificatiaa  of  tiic  indigenottt  i>lailts  capable 
of  yielding  fibre.  It  was  fotind  that  tlie  common  native  Agiti  e 
(aloe;  of  j,^.Iiaica  wa-.  iiol,  as  liad  in  cn  lopr^seiued  in  IkjoI.s  on 
jamaiia  pianu,  ibe  A^AVt  amtnaitta^  but  as  entirely  difl'crent 
species,  the  A^aau  ktnitio  of  SaUndyck.  The  application  of 
tills  diliVuate,  which  ai>;>eari  t..  Iiim  only  <tnc  of  bjianical 
ntMmuuJaiurc,  to  (be  indusuial  aru  is  that,  under  the  bvbcf  thai 
this  plant  was  A^tt^t  amtrkat$a,  and  therefore  capable  of  yield* 
ing  valu.Tblc  fibii ,  l.iri^c  sums  of  t.n  ■•.icy  were  -punt  a  i  l  lo  t  in 
getting  out  machinery  to  clean  fibre  wbith  was  of  inferior 
<fnality. 

At  the  end  of  the  report  on  the  Jamaica  pnlilie  ^iid<^n-  above 
referred  to,  .Mr.  Morris  mentions  s,,me  cnrio-js  ins; in  -s  of  sinvrr- 
Oitioni  among  tbc  ncgroa  with  nffud  to  planti,.  The  i>(amaiioB 
tobvoren  believe  thm  if  they  take  op  Ibe  borscpltintain  rackers 

{i.r.  tht>-c  with  Ion-  tinj;er>).  and  thrtitalce  ur-dne  of  ila  ni  udrn 
jilaujtaia.-.  {with  Uie         trngers)  wbiie  the  g'lm  or  juice  u  still 


flesh  upon  their  cntla>s>^  and  the?  v."*  tic  >«Cr  - 
maiden  ]daintain$  will  p.-oJuce  horw-pliiaUlxK  a 
said  by  them  to  be  n  m.ntcr  of  c  lam^n  '-->  :--■ 
lieved  al  o  to  I  e  unlucky  to  point  the  fingn 
any  (growing  plant  in  a  proTvioo  groM&l.  or  «m '  v 
])lar.t  which  has  iccenily  been  pl*'.:'.od     I  :  ti  t 
teU^ent  Eun^peans  that  if  the  seed  <4  tb« 
dtntmana)  U  planted,  there  is  but  one  is  a  nVile     *  *  • 
will  produce  iv>od  and  pleisant  frui*.  .lu  !  1-     •  13  - 
iifty^two  scedt>  in  a  »lMuidock,  only        i>i  »»*,■ 
real  shaddock,  while  the  othevs  produce  a  viiict  H  -r. 
a^  iliL-  sweet  lime,  forbidden  fruit,  grape  fra.i.  0-49  r. 
or.augc  I 

AcrcoKDiNG  to  an  article  in  the  last  msmbe  ie 

rtickiichf  MoHcSsichrifl  fiir diH  OrifU,  f'V  Hcrr 

of  Vienoa,  on  the  paleography  oi  the  Phitippa:  '.  :* 

inhabitants  of  the  archipehigo  of  Malaj  ilcieent :  • 

which  is  goin;^  more  and  more  ont  of  ii>e  i.n  i  :^ 
by  the  Latin  writing  introduced  wub  Chrt>;uuui/ 1 « : 
missionaries.    The  original  writing,  which  s*      ikr  • 
ihe  same  farm  a-M  ^n:;  'lie  various  trit.;^,  ^-.^  H 
Ilocos,  Viaayas,  i'.ilu^>:*n^;.^s,  i<  connc v'^ci  i^iu  »>4  » 
of  the  i>eo;)le  of  ilic  Ccl  :l»es  Jiag.r,  .\I  ic-'.<JBi»»l,  sac 
(It.ittak,  Ke  Ischan^,  Lampan^),  aod  the  form*  •Xi 
the  coiumon  origin  of  all.    But  whether  th<  wru  " 
|K-o[][<:s  came  direct  fr      Iiiba.  .<r  thf.      •  t ;.  r  ib  .•"* 
anoihor  writing;  trom  which  Indwui  alpha'  i; 
which  province ;  and  at  what  lime.— are  ^jui^  i  kai  . 
C()inp:;tent  sell. liars  have  ;vii>i.'.ercd  ui  vn.      y  ■  - 
may  therefore  be  rcgardwl  as  sub  <>p«a.    iu  »  " 
to  pursue  the  stibject  iwo  intereslia;;  rec^i*  •  i  ' 
reckimm-.-ndcd.    One,  by  I'rof.  Kern,  of  l.'-  '  ■■■  ' 
^^cll•known  Dutch  inaj^ue,  /iijJru^,'/ti  t.-t  J  I.  .  * 
J'ofkmktiiKi*  v»n  Nfrkrtamtltfk'tnttf,  vol  i».  X"  -" 
which  is  a  critical  exuninilinn  of  ihr  wh'.»I'"  yAT;' 
in  .Spanish,  by  Sei^  .>r  I'ardu  de  T^vcra,  .?  f  ' 
pam]ihlet,  and  is  entitled  "  K  Conlribu  i  >n  t?>  •♦»?■  ■*'*• 
Ancient  Alphalir-ts  of  the  Philippine ^"   The  ^>-** 
the  latter  is  thnt  it  inTciH^atos  the  sub  r  -t  morTtV»«r 
.itiy  of  its  pIedecc^>'^- .  w  iih  sp -Lial  ri:l      >n  •    '-' \' 
and  ilinstraie^  it  by  much  iha£  i*  originul  irom  i-^-  ^ 
of  the  8rchii>ela^o.     It  is  acromywnied  Svf  pit".  " 
copii-<  of  nn  les>  tlian  twrlve  I}'      ;  ie  alp' 
12.  howerer,  appear  to  b«  identical,  with  the  ess^.  *^ 
prodneed  with  diflerent  in.stniment*.   No.  11  is  ]^»»'»^'" 
with  n  ]>en  on  paper,  while  Ni.      w»s  pi  biltlv  * 
into  wood.    Even  with  this  dcducijoo  chcte      i.  •  * 
lind  alphabets  is  this  archlpdago  alone. 

TlIK  stone  iinpleincnts,  sh,.dl    !r,*a.^,  aoJ  ojVo'  ''^ 
re:ii-iiisof  J.ijiin  havt-  aire;  !)•  rr;cj»v.  t  -  •ne  a'tU"  • 
hand-  of  I'l  ofs,  .Milne  v\  I  Morn;,  and  it  H  rr  « »9  >^ 
A  t-trian  s    itt!  in  tl»e  -i;|di vnakiic  sennce  in  Tob^  • 
recently,  alihojt;h  the  Japanese  pmed  »«oae  uai'.**- 
th<'like,  they  app      to  have  danoo  onacCiMDt  •«?«••< 
sli,\,>c^  and  a-,  curi' .,:'i<r>  rather  lh\  1  b:-ci.>'  'l' 
importance.     A  Japancve  g«niieman  biba^  «  ^ 
position  has,  however,  just  published  a  volume eX^^"'' 
on  tlie  .\iKK-ni  Stone  Imidcn>cr.:s  of  l3;iAn, '  i  '''  •  ''^ 
the  I  'nsenU  of  wliich  we  ate  lodclKcd  t<»  ihr /•,*-' 
Kaa. !  t  enjoys  high  rcpatation  asan  aaiii««nu.  ^'  ' 

Liiii--  twenty-four  plale>,  io  e.ich  of  which  ix-  ippe*-** 
de^t.;ip"iMn>  of  the  o'.yccts  deliacAicvl,  w.  ^  '-^ 
othti  dr_-tails.    The  plvi-^  are  not  tinier  i.  -  '■^■''^  "' 
of  the  colour^  of  tlie  ooi^ioals.  many  of  wkuii  "T."  '  "'.^ 
peMtne,  ;a<Je,  jasper,  ainetliy*?,  ai;atr, 
give  the  exact  sha[ie»  and  dimensioo-  of  .iP 
Kaaida's  object  is  not  to  vcntifaMc  hi»  own  o|i<i»«» 
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tiquarinn.  a'^road  with  dau  for  compArifig  the  stone  impte- 
:.*nt*;  of  J.I,  \n  with  thow  found  elsewhere.    Tn  a  ihort  treatise 

eifjht  pa:-;c>  Ik  fl«'SK:rilio  ilic  bclicis  univtri.tlly  cunciu  in 
psUB  on  the  subject  of  ihcs«  remaiai.  Dividing  stone  implc- 
cnts  into  "elii|>ped"  and  "poUshed,'*  he  nMntions  four 
I  ietics  of  the  fininor,  which,  translating  the  firigiiial  Jap.mcsc 
.inu»,  he  calls  afrow-hcwis,  ificar-heatU,  rice-spoi»m  of  the 
ountain  gnomes,  and  |tottnd-«tone»— th«  last  being  reaUy  ho«- 

rv'l'!.     'I'he  ilircc  first  art:  known  .it!  I.i]..-ir.,  hut  Ijecoine 

urc  iuul  QK>fc  natucroiu  one  approaches  die  north.  They 
«  aappoMd  to  have  beamed  bf  the  Ainos.  Of  the  "  polohed  " 
:)ne  imjiltinen!s  there  arc  six  princij^al  nrieties,  vulgnrly 
jown  as  ihun'lirr-lxili>,  Jhnnrter  cluhN,  '■tone  daj^ers,  and 
Igger-heads.,  w.;;  s.'ama  aiij  httLttttnia,  or  curve  ami  tubc- 
lapod  jewels.  The  thunLler-l)olts«  *>o  called,  arc  evidently  axe- 
.•iwls  ;  the)-  arc  Umnd  everywhere,  hni  chierty  in  the  north.  The 
ihuoder-cbl>s  "  arc-  be'.ntifully  ornamented,  while  their  shape 
id  sixe— ocuuionaliy  Ihcy  are  found  as  much  as  5  vc  feet  long  and 
ire  inchei  in  diameter— sugigest  the  idea  that  they  served  as  in- 
t;nia  of  .lutlioriiy  rather  ih  .u  is  \w..i))> of  war.  The  |>rehi*loric 
jttery  b  Kainloita  poiteiy,  itom  the  name  of  the  iocality 
1  N  ATthem  Japan  where  it  was  Rtst  di»<.weted.  Lik«  the  stone 
aplfmcnts.  it  occurs  with  ^jrcater  frftjitency  the  farther  north 
e  gu<     Tlic  general  ct>iiclu:>ion  in  !>U|;gc!>ted  that  the 

xirigioca  of  J.i)un  wengiadaally  pusbed  noithwatd  by  invaders 
mil  the  sou'.h.  .  ui  wliere  the  dislineliuti  is  to  l»c  drawn  In-twcen 
<■  t.ices  kiu)M!i  as  Tsuchigaino,  Vc/  :o,  and  Aino  is  a  (juc-tion 
r  futaire  determination.  No  metal  inipleroents  have  ever  been 
lui'l  -\^■ilh  ; In ,er)',  whcrc.xs  it  U  (.-uiLtantly  a-'  "  '  .'i  I  with 
1  the;  ilunc  ii)i;'lL-ini:nU  enumerate  1  a'>ove.  lit  uic  ancient 
nibtit  which  exjst  evi-rywhcre  tiirouj{h(.ut  J.ipon  except  in  Yezzo, 
ere  are  unenrihcd  several  varictiet  of  ^tone  impltfinents,  and 
i»h  them  oe<rjr  metal  implements,  i.>i;i-licr  with  a  species  of 
.tiu  rj' known  ,is  6';.>;/ ware,  after  a  i'r;e?t  of  that  name  wlio 
,mic  to  Japan  from  Coiea  in  the  eighth  ccntuiy,  and  who  awy- 
o>i<:d  to  have  introduced  the  potter's  wheel.  The  name  is 
mi'itless  itiiitr  )[)crly  aj'pi  cd  to  iho  w.ire  f  xin  l  in  the  ancie^it 
:iint)S,  for  in  cuurt  rclt«  now  preserved  and  dating  b4ck  to  thc 
i({hth  century  there  \s  ware  incompcinit>ly  superior  to  tltit  so- 

alli  il  OVt'.,''  ware,  which  ihouid  the;cl'«jre  i>rubaL»ly  be  lefi-ireil 
I*  A  I'triod  unii.I»  more  remwlc.  Tiicsionc  ji!i|iK-iucuU  iound  iu 
he»e  tombb'aK  for  the  nost  part  uf  aii  nmanu-alat  chamctci  , 
houyh  st>tiic  may  have  Ncr>'cd  for  agricultural  purpi>tcs.  The 
jrii-./r  include  the  m<ifitfitma,  ox-  "curved  jewels  "  which  were 
:sctl  .1^  jKTidanls.  Sonic  of  them  arc  of  nephrite  jaod  chryso- 
•r.'  .-,  iniiu  i  als  iiev  r  ycl  found  in  Japan,  Su  that  tlie^c  r.ma- 
iKnismusl  ii.-.ve  been  t.iou^ht  over  from  the  Asiatic  continent, 
dr.  Kanda  ihin';s  that  the  ancestors  f)f '.he  pre!»c  it  Japanese, 
vhcn  they  arriveei  in  Japan,  brought  wiih  them  firom  their  old 
lome  meul  implements  which,  not  bein^  ^tifhcieat  for  all,  were 
[ /|iro|iri:Ucd  by  the  inivilc^ed  few,  tile  iiiaiority  of  the  people 
;ou)g  back  to  slono  impicauuUi,  rhi»  curiuui  Uicory  woold 
rxplain  the  drcnautmce  that  many  of  the  tbunder-duhs  already 
iietiii.ined  are  io  Ivautifully  ornamented  .u  to  indiij.itc,  alni'>st 
vuh  certainty,  the  use  of  metal  chi»cU  ;  but  archafologiats  will 
wohabty  prefer  leaving  this  circumatance  unexplained  to  adopting 

■■ok'tit  rsn  cxj'l  ai.-.t'.on. 

W  t  have  received  tlM  Prot^Jtmgt  of  the  Windsor  and  tOon 
^entifie  Society  for  1884,  with  the  Society's  diaiy  and  the 

)iesidcnti,il  .addresses  since  its  formation  in  i83l.  One  naturally 
•joKs  ia  ihc  rn>.iAltngi  «rf  this  and  wmilar  »utieiie»  to  the  local 
Aork— the  papers  with  some  of  the  toau  in  fua  in  them— rattier 
iian  to  the  more  general  papers  read  and  lectures  delivered. 
We  'in^l  more  than  one  instructive  comnjunicat ion  on  the  subject 
of  ihe  old  Kotn.in  tomi  of  Silchester,  near  Reading  ;  a  paper  on 
the  trees  of  Wiudvor  Fi>rcst,  by  Dr.  Gee ;  whilst  amoofet  the 
pajjers  rend  dining  the  four  years,  iiut  not  printed,  we  notice  one 


on  some  hronie  implements  found  in  the  Thames  near  Windiur. 
on  carnivorous  plants  found  in  the  same  neighbourhood,  and  on 

recent  explorations  of  a  tunv.dus  at  Taplow.  The  ^society,  which 
does  all  iu  intereaiiog  work  on  a  suiMcripdon  of  five  shillings 
from  each  member,  is  afliliated  with  the  Albert  Institute  of 
Wind-^or,  and  was  formed  in  conscqttencc  of  the  success  of  an 
cxbibitiun  of  microscopes  and  other  saeotiftc  objects  which 
fomed  one  of  the  fortnightly  entertotnmeats  provided  by  this 
iostibite. 

Tm  I  'ditioris  to  I^-.-  /,'h  Ii  .;ic.il  S  'tivty's  Gardeu>  <luring  the 
post  week  indode  a  Rhesus  Monkey  {A/tuams  rkmtt  4  )  from 
India,  presented  by  Mr.  F.  J.  Edmonds ;  •  Graiter  Snlphar- 
crcsud  C'K  kat')  i  iC'ita.'iia  i;:ilci-{ta)  from  .-Vustralia,  deposited  ; 
two  (ireai  Kxiogaroos  \i\iafio/tu  £(£unUus  d  9  ),  eight  Silky 
liowcr-birds  ( PHtan«rkyHtkus  y/iebumij  from  New  South  Wales ; 
two  Red  Kangaroos  \if(un'Ptu  ruftu  S  9  )  fmm  .^^isfi-ilia  ;  'wo 
Renneti'<  Wallaby  {/fa/fn«i/Hrus  I'tufniii  <J  J  )  ttuin  l  .^^inaoia ; 

a  Ruan  Kangaroo  [Macrvpus  ernincrns),  two    Wombats 

(Phfucuhtu) s  )  from  South  Australia,  received  in  exchaiijje  ; 

two  Snmatran  Rliinoceros  K^Kkimturos  siunalremis  i  9  )  ;  a 
Rafous-tailcd  Plieasaiit  {EupLttamus  erylhrvpktkdlinus  'i  )  from 
Malacca;  a  Bar-tailed  Pheasant  [/'Mmmhus  rt-exui  *  )  from 
.Vorth  China  ;  two  Peacock  Pheasants  {R^Iyf-U^tron  -hininit) 
I'rou)  lliitisli  luiruiati  ;  a  Silver  Pheas.ant  (Eu/-liittimti i  nycthe- 
Hurm  i  )  Iroin  Qtina,  a  Cocoi  tleron  {Ardea  axai^  from  .VmericSt 
purchased ;  a  Bonnet  Monkey  {Afaeaau  simais),  a  Black  Lemur 
{JLemur  luacaep),  bom  ia  the  Gardens. 


OOTi  ASriiOXOMICAL  COLUMN 

Ancient  Occtn.T.tTioNs  of  ALtiEBARA.H. — In  N  \TrRK, 
vol.  xxxi.  p.  182,  reference  w.-is  m.idc  to  an  ocaillation  of  Aldc- 
baran  which  Rullialdus  found  recorrled  in  a  Gr^ck  imnnscript, 
.and  wliici)  it  had  lieen  sup])05e<l  was  obscn'cd  at  -Xthons  on 
M.arch  11,  A.D.  509.  Tlie  extract  from  the  m.iuiis  :ri;>t  is  f^hen 
at  p.  172  of  the  wcll-hnown  work  of  Bullialdtis,  Astfoircnia 
I'liilolaici."  The  obser\*aiion  isperhajis  mentioned  in  vnnewhat 
undecided  terms,  inasmuch  a*  ft  L*  uirh'.r  implied  th  u  after  twi- 
light li.Til  en  led  the  mfwr.  ■^c-nicd  ta  have  o<!c  lui-d  the  star; 
nevcrthe!i-ss  we  liavc  iis  jnjsiti  Mi  described  as  c!'i  e  t'l  rhe  moon 
.at  the  titiie  of  observation}  and  further:  **  Stella  quippe  apposita 
'  ewt  p  \i  '.i.  per  <iu.iin  bisecatur  limbus  Linia»  illntninalus."  If  we 
!  remember  ngfatiy^  Street,  amongst  others,  has  pointed  out  that 
the  occultation  itself  conld  not  have  been  seen  at  Athens,  bnt 
mu->t  have  l.>een  observeii  at  some  more  cistern  stxion.  The 
following  are  rciults  of  a  recent  computation  in  which  the  nu>on's 
place  has  been  detenu. li  -.i  on  the  same  elements  winch  el<j>ely 
represent  the  occult.iUuU3  ulKcrveil  in  China  U.c.  6y,  Kebruary 
1^,  and  A.D.  361,  March  20,  refcrririt;  to  the  planet,  .Mars  and 
Venus  respectively,  as  wdi  as  other  phenomena  recorded 
previous  to  the  fourth  century. 

A.O.  S09<  March  11,  nt  ah.  jian.  Paris  mean  time. 

Moon's  right  aaoension    4&  t  i  h 

„     declination   -I- 12  55  40 

Hourly  motion  in  I'  .  A   >o  '5 

Lktii.               ...  +7  li 

The  position  o(  .\l<leb.nran  was  in  R.A.  48*  IQ^  16",  Decl. 
+ 12^^  29'  39*.  The  sidereal  time  at  mean  noon  at  Athens  was 
23h.  asm,  tis.  Henoet  calculating  for  Athens,  we  tin  I  the  star 
disappe.ired  at  jh.  7m.,  and  nMqMMttred  at  4h.  37m.  local  mean 
time  ;  Mie  Mm  set  at  6b.  6m.,  so  that  the  occukation  occurred  in 
bnad  tt.iyl'yht,  and  "  p">l  acccnsas  luecrn.as  "  theif?  would  f»e  a 
consiik-uil'le  distance  bet  . ceo  the  moon  and  the  star,  as  seen  at 
Atiiens. 

liy  w.\y  of  tcstinij  the  moon's  jil.ace  here  employc^l.  we  may 
examine  tlie  circiinisLaiu  es  of  another  occultation  of  Aldebaran, 
which  Gaubil  extracted  froiii  the  Chiiicse  historicai  work-,  and 
thus  desciibjs  : — Id  the  niiiih  year  (jjcriod  Yitn^-mnt^),  third 
uuion,  day  fia^c'iin,  t!.  •  m -on  cclipsdl  Aldjbar.tti ; "  thiis 
occurs  in  -.he  reowds  of  'he  "  I  >ynastie  des  Tfi  du  sod,  la  cour 
a  Nanking."  Uaubii  gives  tha  date  March  39,  A.IX  491 .  Pro- 
ceeding as  before  w«  nve  for 
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A.D.  491,  March  29,  at  ih.  Jfm,  Phi*  moiii Uoie 

Kooo'i  right  asoenuon...   46  35  53 

dcdiiiMtion    ...  ...   ...  ...^is  53  i 

HmtIj  motioB  in  R.A.   29*44 

inDecL    +7  39 

The  |)^j^iti^>[v  of  Aldcbaraii  wx^  in  R.A.  47"  50'  44',  Dccl. 
■r  li'  lo'  15  .  The  sidereal  titue  at  mean  noun  at  Nankin  was 
oh.  291U.  36s.,  and,  calcuLr.iiif;  for  that  place,  «  <;  find  the  star 
dittppeared  at  9h.  2m.  loc4U  mean  timef  and  would  $et  at 
I4nu,  10  that  iu  aldlwle  at  dJuppommoe  mw  only  2°-3. 
whence,  atwroing  the  accuracy  of  these  computations,  it  is 
clear  that  the  oenutation  could  not  have  been  seen  as  recorded 
at  Kankio,  if  the  noon'a  pia«e  about  the  epoch  to  which  they 
refer  wcie  aensiblT  behind  that  deduced,  m  la  to  vender  pa«ibw 
an  obwnrvation  m  twilight  at  Athena  of  the  occuhatioa  of 
March  11,  509. 

Tliis  result  for  thf  clrctimstancts  of  ili^aiiiicarance  of  Alde- 
tmran  at  Kanksu  in  491  remirnlsus  of  a  similar  <j)«ervation  maJc 
in  London  on  the  occultation  of  the  same  star,  Scjitcmber  I4, 
'7'7»  probably  (rom  the  mof  of  the  Royal  Society's  hrjiue  10 
Crane  Court,  Fleet  Street,  whcnee,  wc  are  trpl<l,  .m  tlic  occasion 
of  the  total  aolar  eclipse  in  171 5  there  was  a  free  horizon.  "  On 
the  I4lh  of  September,  in  the  evening,  for  the  first  time  the 
moon  retnined  after  a  long  interval  to  hide  PaiUkium  ;  and  the 
aky  waa  eittwoidinaril]y  clear  at  London,  so  that  the  moon  and 
the  atar  mm  aNS  to  riie  in  the  lioriioii  at  the  Mune  time  { the 
imneiaion  of  /UEfGcwm  was  at  9b.  6m.  aos.,  die  moon  not 
being  3*  high,  in  the  very  middle,  as  it  were,  of  the  eastern  limb, 
over  against  the  northern  part  of  that  small  moiula  which 
Hevelius  called  Su^mm  MiuidUt  and  Riccioliiia  bjr  hi*  own 
luune  ..." 

Bar.nakd's  Comet. — A  new  computation  of  the  nrbit  of  this 
oottctp  bgr  Mr.  Egbert*  of  the  DucUrar  Obaervatotjr,  Albany, 
U.S.,  ecmfinna  that  of  Dr.  Berbeiien,  as  regards  the  doae 
approach  which  the  cnmet  makes  to  the  orbit  uf  \far^.  At  a 
true  anotnaly  uf  j"'  35',  correspond inj^  to  heliocentric  loiijjilude 
345'  52' (<'<|uinox  of  I&84),  the  distance  is  uithm  o  rxxS,  the 
earth's  mean  distance  from  the  sun  being  ukcn  is  unity,  an  1  a 
very  close  approach  of  the  two  bodies  may  have  taken  place,  :vs 
before  remarked,  at  the  end  of  the  year  1873.  Dr.  Ikrbertch's 
["ctitKi  of  revolution  is  1 958 '9  days,  that  of  Mr.  Egbert  I970"3 
days,  an  increase  of  only  ten  days  on  the  latter  period  would 
snllce  to  have  brought  the  comet  and  planet  together  in  De- 
cember 1873.  The  Utest  observation  made  by  M.  Perrotui,  at 
Nice,  in  November,  1884,  has  not  yet  been  brought  to  bear 
opoo  the  direct  calculation  of  the  orbit,  thoup^  Dr.  Bertiericb's 
compatiicm  of  his  dements  therewith  shows  but  small  diflierence 
l)ctween  calculation  and  observation.  Barnard's  comet  does  not 
quite  attain  to  the  orbit  of  Jupiter,  the  distance  at  aphelion  bcui(j 

•sss- 

ASTRONOMICAL  PHENOMENA  FOR  THE 

WEEK,  i8f?5,  A  PHIL  12-18 
(For  the  reckoning  of  tunc  the  civil  day,  couunencmg  at 
( ireetkNt  ich  mean  mldni|^t,  counting  the  hours  on  to  24,  ia  here 

einploycd.) 

At  Creenwuk  oh  April  iz 
Sun  ri>>e$,  5h.  lam. ;  »outh»,  I2h.  om.  41 '7s. ;  sets,  i8b.  51m.  ; 
dec!,  on  neiidian,  8*  51'  N.  i  Sidereal  Time  at  Sunset, 
8h.  15U. 

Moon  (New  on  April  ic)  riacji,  4h.  2m.  ;  souths,  9h.  47m. ; 
sett,  ish.  43m. ;  ded.  on  meridian*  3'  38'  S. 


Plaact  Riw* 

h.  m. 

Mercury  ...  5  27  ... 

Venus    ...  5  10  ... 

Man     ...  4  5;  ... 

Jupiter    ..  ij  1;  ... 

Saturn    ...  7  a<>  . 

April         h.  m. 

12  ...     2  I 

23  22 

13  ...     I  41 

20  39 

23  SO 

14  20  9 


Southa 

h.  m. 

13    7  •• 

II  41  ... 
II  15 

20  30  ... 
15  52 

Ui:-.:  1,  lll.u 


Sms  DwJ.<m 


h.  a. 
20  47 

18  12 

«7  i5 
3  47* 

23  58 


/lit'!  '  i  iiiiUihi,! 


...   18  oN. 
...  5a6N. 
313N. 

...  14  I  N. 
.  .    21  39  X. 


1.  occ.  disa{'. 
I.  tr.  ing. 
I.  tr.  cgr. 
I.  ucc.  disj[>. 
I.  cel.  reap. 
L  tr.  cgr. 


>5 

16 

>7 
t8 


April 
i4 

<4 

16 

»7 


6 


20 


ao 


Mais  In  eonjnDcdan«xiM<-ir<:. 

el  the  Moon. 
Venus  in  conjtuusi^ wri  aif\. 

of  the  Mo.^n. 
Mercury   in   tua^uiJCVMS  au  ^ 

north  of  the  Mco^ 
Mercury  itatifrnary, 


CEOGRAPmCAt  NOTES 

The  Pescadores,  which  have  rcrct^'iT  '--b  i<«  ji 
occupied  by  Admiral  Courb..:,  ajc  a  stii:_  j^-.TTtj.  ■!  .'.ri 
in  the  Konaosa  Channel,  a'.HDut  t>*cii'.\-fr»t  cjo 
coast  of  FonT!os.<i.  'I  hey  are  attarciie^  ior  ^ruf 
to  that  islam!,  and  form  one  of  the  r»  di»lr>rj  at;  »• 
divided.    The  tslaods  are  known  to  the  OuKir  k> 
linf;,  or  district  of  Panghu.  and  io  rhhif  fte^^i^kzi  > 
lucre  than  thirty  distinct  islands  are  meii!ino(>t  • 
lion  is  made  between  the  inhabited  and  umahiba^J.  . . 
small  islands,  nor  between  islands  and  meae  neb  m 
The  largest  of  the  group  is  called  Phngha,  Ml 
archipelago  has  donMkss  derived  its  name.    Tbf  si^ 
forty-eight  mUes  in  drcumference,  and  the  t»ei*  j  — 
Fisher's  or  West  Island,  is  sevcn  ccn     .\ccorliv  ' 
Admiral  Collinson,  who  surv^yi- 1  it  in  tS^J, '-ir  ■ 
which  the  L'hincse  utTicers  atc.'UJite  l  fur  by  »>..^i- 
wind  and  tlic   atiseiicc  of  sliellere  1   ^  lilcyv  J^»; 
barren  ap(>c.irance.    .Nlilk:  is  t  \iL:i-i\ cinlt;ti;<.i. i 
its  rows  the  ground-nut  is  ;  lantcd     In  ■ihelitirl 
potato  and  a  few  vegetables  are  grown,  bwt  LNr  r^  i^ 
pend  mainly  on  Fonnosa  for  vegetables  wi  fn^^ 
and  poultry  went  abundant.  The  popniatieo  of  tic  - 
tskods  was  stated  then  to  be  5000^  and  «f  iht 
idands  800a    The  archipelago  oonlains  actmSt  t9-< 
tnh.ihitcd  islands,  be.sidcs  several  rocks.     Tk^  tr  - 
23  13  lo  2f  48'  N.  bt..  and  from  19*  ifr  t^  Un  r 
Their  general  appearance  is  flat,  the  s;imiatt>  J 
)  lands  l,cing  nearly  level,  ntiJ  00  yjuii  of  ihc  (jT?«i^  • 
feet  atHivi:  the  sea  lev.,1.     The  two  larger  ttlxDli  u~ 
near  the  centre  of  the  archi|Klago,  fomri^  in  rf^- 
excellent  harl'our  between  ihem.    The  capital     '-  " 
Makung  or  Macon — is  situated  on  the  no»ih  s*lc  ^^^  u  - 
the  main  island.    The  islands  otTer  shelter  is  i-'i 
weather  in  the  dannrous  FonMM  Channel.    'V  1  ~ 
was  scizcnl  by  the  Dutch  in  1638.  and  kmhc  rr^u.-- 
fortifications  are  still  to  be  teen :  bat  hi  16114  tkf  ^  ' 
mosa,  where  they  renmhied  till  finally  drhrenevtH^ 
pirate  Koxinf;a. 

Port  Hamii  ton,  the  I  n^jhsh  Na»-t!  Stu^a  e 
Pacific,  acquired  diumg  the  past  week,      'ht  Ei»f 
applied  to  the  large  Cofcan  island  of  i^adaWf 
sixty  miles  due  south  of  the  extreme  point  01  At  Cxvs 
sula,  and  situated  between  33'  and  34^  N^  Isl  tait^^ 
E.  long.   It  has  been  described  at  gntA  leoc^  ly 
••secrctaiy"  of  a  Dutch  vessel  wrecked  thett***" 
Nagasaki  in  the  seventeenth  oentunr.  HmdH 
{Mnions  were  kept  captive  in  C  n-.i  1'  r   ?  ir  1  ^ 
sonic  of  them  succeeded  ui  cicapiog.     Hija«ri  ' 
found  in  I'lnkcrt  .n  .-i.id  other  collectiooi  -s' 
ing  the  prcM:ia  century  it  has  also  lieeo  Trwie^  cvr**'- 
search  of  the  crews  of  shipwrecked  vessei*^    A  r*'  ' 
map  shows  its  position  relatively  to  Jn}un.  N<vt1i 
and  the  Sea  of  lafr.n,  and  i.'  ■  value      a  iijial  >tit 
any  Mords  could  jo.    It  u  i^  md«i  JistJii!  ftv«  ^'^""^ 
al>out  too  miles  from  Nagasaki,  and  U^ki  tlio  i^iju'^  <'  *. 
ckit  to  the  south  finm  the  Sea  of  Japib  ^ 
Mr.  GrifTn,  a  recent  historian  of  Cceea.  n»  «r«"l'  ' 

island  covr-!e<l  vvith  inn-.iiiieriM's  C'>Qicjl  [m>«ftt»*Si 


I  PhanoMBB  «f  J«piMi't  SanUiiM  an  1 


h.  ni. 

22  43  lit.  occ.  Jisap 
3  22  111.  occ.  reap. 
3  13  111,  cel.  disap. 
O   o    II.'  icc.  disaj  ■ 

ai    2   II.  tr.  cgr. 

23  36  IV.  tr.  ^r. 
tasawriiiMstCi— wnch.  [ 


many  uu-tancc^  Iry  .jxtmet  v.Kjuik-  crater^*  ' * 

being  Mouii!  .-\ Ml. kl  1(1.1.  or  Hai.n.  which  q  s**^.*^ 

h!£;h.  fi:i  the  l>'p  lire  llirrc  etUncl 

"  I-  a  l.iki    ■     |..ire  w.iier,   md  CoroaD 


;ll  'Iw, 

I  I  IV. l'.-. 


•  •iIkvc  iji;u  the  three  first -creSliM ' 

•  'u  ihe-.^  Irtfry  hcigbis.    Th£  ' 

ihcfi:   .ire   a   number  r*' 
no  ^,i.>J   harUtMir*,,     It  '       I  ■  . 


I'lti-.c  oj  baui-shuicdc  fur  crilttlua* 
iu:inti£acture  of  straw  hats, 
ia  Corra,  ntiicb 
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ri  front  very  ancient  times,  when  it  furined  an  independent 
i>\->\.     The  origin  of  the  great  peak  of  Mount  Auckland, 

I  renders  the  island  so  conspicuous,  is  thus  given  by  the  in- 
H'>l>i  (we  quote  from  Mr.  Griffis) :  "  Clouds  and  fogs  covered 
ro..  and  the  earth  trembled  with  a  noise  of  thunder  for  seven 

and  seven  nights.  Finally,  the  waves  opened,  and  there 
;e<l  a  mountain  more  than  1000  feet  high,  and  fort^  ri  in 
\\ferenct:.  It  had  neither  plants  nor  trees  u|>on  it,  and 
Is  of  smoke,  widely  spread  out,  covered  its  summit,  which 
»red  to  be  compo&ctl  chiefly  of  sulphur."  The  fullest  recent 
Hit  which  we  possess  is  one  published  by  a  gentleman  who 
rl  the  place  with  the  French  Consul  in  Shanghai  in  1851,  to 
for  the  crew  of  a  vessel,  the  Nanvhal,  belie  veil  to  have 
wrecked  there.  The  story  of  the  visit  was  publislie<l  at 
time  in  on  English  journal  printed  in  China.  The  in- 
anls  are  Coreans  of  the  ordinary  type  ;  iron  ap[)ears  to 
n<l  on  the  southern  coast,  and  there  were  ample  evidences 
uch  comfort  and  even  wealth  among  the  islanders.  Chris- 
ty is  said  tn  have  reached  t^uclpart  through  a  Corean,  who 
s   his  v,Ay  through  North  China  to  Hongkong,  where  he 

taught  by  the  missionaries,  and  who  then  made  his  way 
;  to  the  island. 

HE  geographical  subject  proposed  thi*  year  by  the  French 
demy  of  Inscriptions  for  the  Prix  Uordin  is  "  A  Critical 
mination  of  the  Geography  of  Stratxi. "  According  to  the 
IS  laid  «lown  by  the  Academy,  com|H:titopi  arc  (i)  to  give 
history  of  the  text  of  the  work  ;  (2)  to  characterise  the  Tan- 
;c  of  Strabo  with  reference  to  that  of  contemporary  Greek 
crs,   such  OS  Diodorus  Siculus  and  Dionysias  of  Ilalicar- 

II  <•  ;  (3)  to  distinguish  the  information  collected  by  direct 
Mvation  of  places  and  that  drawn  by  him  from  his  predc- 
ors  ;  (4)  to  express  definite  conclusions  on  his  critical  method 
sing  various  documents.  The  papers  should  be  in  the  hands 
be  Secretary  of  the  Institute  not  later  than  December  31, 

"HE  Hungarian  Society  of  Geography  is  engaged  just  now  in 
anising  a  Magyar  expedition  for  the  exploration  of  the  regions 
•ut  the  Urals,  and  principally  of  the  Daskir  country,  where 
Uralo-.\ltaic  |>coples  are  disappearing.  The  Society  regards 
ii  essential  to  »lu<ly  tribes  which  will  soon  be  only  a  mure  or 
i  confused  recollection.  The  exploration  is  to  be  anthropo- 
ical,  ethnographical,  and  archx-ological. 

r»lK  Diicctor  of  the  Museum  of  F.ibnography  in  Paris  has 
t  received  from  the  Minister  of  Public  lusiruclion  a  fra;;ment 
the  planking  of  the  canoe  in  which  .MM.  Crcvaux,  Bcllet, 
\  Kingel  were  ascending  the  river  when  they  were  murdered 
the  Tejo  Picolmayo  by  the  Tobas  In<lians.  The  .Minister 
It  .It  the  same  lime  a  collection  of  ethnographical  water-colour 
awings  made  by  Ringel  and  annotate"!  by  Crcvaux.  These 
:re  recovered  by  M.  Bueno,  and  sent  to  the  French  Legation 
Rio  dc  Janeiro. 

Ik  the  BoUfttiuo  of  the  Italian  Geographical  Society  for 
arch  an  attempt  is  made  to  determine  tne  limits  of  the  new 
Kingdom  of  the  Congo,"  as  recognised  by  the  late  Berlin 
onference,  and  modificti  by  the  treaty  concluded  l>etween  the 
frican  InlemalioD.il  Association,  and  Portugal  on  February  14. 
lie  teirilory  as  thus  determined  would  be  liuiiteil  on  th«^  west 
|r  the  .Atlantic  seaboard  from  Banana  to  Yabc  (5'  45'  S.  lat.), 
icn  by  the  parallel  of  Valx;  to  the  meridian  of  Ponta  ila  Lenha  ; 
len  by  this  meriilian  northward  to  the  Chiloango  ;  then  by  the 
:ft  bank  of  this  rivei  to  its  .source,  and  lieyond  that  point  by  a 
ir^ed  line  to  the  NtomWi-M.ncata  Falls  on  the  Congo,  leaving 
I  (he  French  the  station  of  .Mboco,  but  reserving  Mucumbi  antl 
tanianga ;  lastly,  from  the  Niuinlxj-.Macata  Falls  the  Congo 
self  to  lis  confluence  with  the  Bum'ia  l>eyon<l  the  e-jualor, 
here  the  boundar)-  running  north-west  remains  still  to  be  deter- 
liuctl.    The  southern  frontier  follows  the  Congo  from  Banana 
>  i  l>oint  a  liiilc  above  Nokki,  the  nortli  b.ink  remainini;  to  the 
Usuciation,  the  south  to  Portugal ;  then  from  near  Nokki  the 
axallcl  of  this  place  as  far  as  the  river  Kwango ;  then 
riref  to  about   9"  S.    lat.,    and   thence    a  di.-igunal 
'.roM  the  continent  to  Lake  Bangweolo.    Eastwards  the 
I      ;  I,    A  ■'   the  west  coasts  of  Lakes  Bangweolo, 
',  und  Albert  Nyaiua.    On  the  north 
■  I^rting  to  be  here- 

Nile,    Shari,  and 
\\  uhm  iiie*e  limits  the  new 
_   .J  <•  area  of  nlHMii  i,ooo,cxx)  square 


miles  and  a  population  of  probably  40,000,000,  mostly  of  Bantu 
speech  and  Negro  or  Negroid  stock. 

The  same  numlK-r  of  the  BoUettino  publishes  a  letter  from 
Count  Giacomo  di  Brazza,  dated  Bnuzaville,  October  22,  1884, 
in  which  the  writer  complains  that  his  efforts  to  complete  the 
triangulation  of  .Stanley  Pool  were  frustrated  by  the  officer  of 
the  African  .Association,  a  certain  Captain  S.,  in  charge  of  the 
left  bank  of  the  pool.  To  complete  the  work  it  was  necessary 
to  cross  over  to  that  side  of  the  Congo  ;  but  the  permission  to 
do  ^o  was  refused  by  the  official  in  consequence  of  instructions 
issued  by  Colonel  de  Winton,  "that  all  were  to  remain  on  their 
own  side." 


ON  THE  SALINITY  OF  THE  WATER  IN  THE 
FIRTH  OF  FORTH ^ 

T  T  is  the  purpose  of  this  paper  to  stale  the  methods  employed 
for  examining  the  salinity  and  alkalinity  of  estuary  water  at 
the  Scottish  Marine  Station  at  Granton,  and  to  describe  and 
record  six  months'  ol/servations  of  the  water  of  the  River  and 
Firth  of  Forth  up  to  December  31,  1884. 

(1)  Coll«ti<m  of  Wattr  Samples. — To  collect  a  sample  of 
surface-water  from  a  small  boat  it  is  sufficient  to  wash  out  the 
bottle  with  the  water,  and  then  hold  it  a  few  inches  under  the 
surface  until  it  fills.  The  temperature  of  the  water  is  taken  by 
means  of  an  ordinary  thermometer  in  a  copper  case.  On  l>oard 
a  larger  vessel  the  same  thing  may  be  done,  the  bottle  being 
attacned  to  a  sounding-line  and  lowered  over  the  side,  or,  with- 
out stopping  the  vessel,  by  means  of  a  clean  bucket,  care  being 
taken  to  draw  the  sample  forward  of  the  ejection-pipe  of  the 
condenser.  When  brought  on  lioard  a  thermometer  is  immersed 
for  a  minute,  and  the  temperature  noted.  The  water  is  then 
bottled,  tied  down,  and  labelled. 

The  water-bottle  employed  for  obtaining  samples  from  any 
depth  beneath  the  surface  consists  of  a  brass  basal  disk  su]>port< 
ing  three  radiating  sheets  of  brass  surmounted  by  a  brass  dome, 
on  the  top  of  which  there  is  a  ring  for  the  line.  'l"he  basal  plate 
has  an  india-rubber  ring  fixed  upon  it,  and  its  under  surface  has 
two  rings  for  attaching  the  lead,  and  a  sto|KOck  for  running  off 
the  water.  There  is  also  a  brass  cylinder,  the  edge  of  which 
rests  upon  the  india-rubl>cr  ring  when  the  instrument  is  closed. 

On  board  the  Mtdma,  the  steam-yacht  of  the  Marine  Station, 
the  water-bottle  is  attached  to  the  sounding-line,  which  is  woun  l 
on  a  drum  worked  by  a  small  deck-engine.  It  has  a  7-lb.  lea  I 
attached  to  it,  the  stopcock  is  closed  .ind  a  little  plug  screwed 
in  to  prevent  the  entrance  of  mud  should  it  strike  the  bottom. 
It  is  then  lowered,  the  slip-cylin<lcr  being  held  in  the  hiuK*. 
When  the  desired  depth  is  reached  the  slip  is  let  po  ;  it  crashes 
down  on  the  frame  an<l  is  guided  by  the  brass  strips  on  to  the 
india-rubber  ring,  on  which  it  presses,  and  so  firmly  incloses  a 
sample  of  water.  It  has  been  found  necessary  to  let  down  one 
or  two  cylindrical  weights,  slipping  on  the  line,  after  the  slip 
has  struck  the  body,  in  order  to  press  it  firmly  down.  Repeated 
trial  and  continuous  use  have  shown  this  manner  of  water- 
collecting  to  be  satisfactory. 

The  Ixjttlesused  for  preserving  the  samples  are  glass-stoppered, 
blue  glass  half-Winchesters  which  hold  about  I'S  litres.  They 
are  packed  in  boxes,  fifteen  in  each,  so  as  to  be  carricti  easily 
ami  safely.  Each  Ixitllc  is  labelled  as  it  is  put  aside,  with  parti- 
culars of  the  date,  hour,  and  temper.iture. 

The  temperature  below  the  surface  is  ascertained  by  means 
of  the  Negretli  and  Zambra  thermometer  in  the  Scottish  frame, 
which  was  described  to  this  Society  in  July,  1884  (ProcteJings, 
vol.  xii.  p.  927). 

When  each  sample  of  water  is  taken,  the  following  observa- 
tions are  made  and  recorded  : — Date  ;  hour  ;  [>osition  by  bear- 
ings ;  depth  of  water  ;  *  depth  from  which  sample  was  taken  ; 
temperature  of  the  water  at  that  depth  ;  temperature  of  the  air  ; 
nature  of  the  weather,  wind,  and  state  of  sea  ;  state  of  tide  ; 
colour  and  transparency  of  the  water.' 

The  colour  of  the  water  is  observed  by  sinking  a  disk  of  iron, 
l>.iintcd  white,  to  the  de]>th  of  a  few  feet  or  fathoms,  according 
to  circumstances,  and  noting  its  colour.  The  transparency  may 
1k»  very  roughly  nicxsurcd  by  observing  the  distance  to  which 
the  disk  remains  visible. 

It  is  imiMrtant  that  the  actual  notes  of  all  observations  be 

'  Atutracl  of  a  paper  read  at  the  meeting  or  the  Royal  Society  of  Edin- 
burgh. January  j,  xii%,  by  Hmjii  Robert  Mill,  B.Sc.,  F.C  S.,  Chemi«t  to 
the  Sculiith  Nianne  .Stalioti,  (imiiton,  Kdiiitnirsh. 

''  These  are  lometimci  omitted  ia  the  case  of  Mirfacc  sample*. 
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preserved  for  Ailure  reference  should  uncertiunty  aris«  re- 
gaKling  them.  There  arc  diflknltiei  in  doing  thi§,  for  it  ti  not 
vuvf  oa  a  soiaU  vessel,  when  there  is  anjr  see  oRi  to  keep  an 
onfinaty  note-book  from  K*^t'>n^  wet  It  is  most  convenient  to 
use  cani^  with  mcju  iraiuU  of  the  oliscr.  p.iioiis  t>)  l)c  niado 
printed  on  tht-iu,  A  liicli  arc  kept  in  a  '^lu.ill  Ic  ulicr  insc.  nu't 
when  (.arli  oin!  U  nscJ,  \v  may  be  slipi)'  !)  1  v.ucn:'i  itii'  'tiherK,  .-(> 
is  d^jiie  la  a  Jite-tiiii.-.  The  c.inis  c:in  1  <•  f  oineiui  ally  l;i-;.t  in 
hove.-.,  aii'l  uuy      reailily  aiul  rapidly  rc:rn.--J  to  rit  ;ir.y  time. 

2.  DiU) n:tii  !l:i.'ii  (.ij  the  iintiily. — The  density  of  the  -^lUnple; 
of  wa'er  cjllecte  I  in  the  Firlh  is  delerniiiied  by  nif:>iis  of  a  very 
delicate  iijrdrometer  of  (lie  furm  used  (in  board  the  ChalU)\^cr. 
The  hydrometer  is  made  of  glass,  the  tubes  for  body  and  stem 
having  been  veiy  carcfolly  selected  to  ensure  nnifonnitj  of 
diameteib  The  naArumeat  has  a  body  of  about  5  cm.  diameter 
and  IS  an.  long ;  the  stem  is  ueuty  tlw  Mme  lo^it^  and  has  a 
diameter  of  3  mm.  The  procei^  of  makin(r  and  calibrating  the 
hydrometer  has  been  dcscrif>c*l  in  prc^t  detail  by  Mr.  Hnchnnan 
in  his  ChalL-n.itr  j  eport  on  the  "specific  gravity  of  ocean  water 
("  Ch,^lun!;tr  Rep.  Phys.  Chcni.,  '  vol.  i.  pt.  ii.  j>p.  I-4. ) 

The  hydrometer  which  h.xs  been  used  at  thf  Mannc  Statimi 
is  |irovi<led  with  seVL-n  movable  wei^jhts,  which  ( .\\\  K  attached 
to  the  top  of  the  insinunciu,  and  »o  increase  the  weight  of  the 
hydrometer  from  150*1478  gmis.  to  155*8390  gims.  thn)«|^ 


thitiy-six  gi.i 'jr.4;:i-,     1     vohimt     't,     »>  ■ 
in^uumcot  L>  ijo  sojocc.  )ito'*j,  jcJ -t^agL'  . 
ii  known  ;  the  \>'luuic  of  the  lOJ 
divided  b  o  S3  ic,  «od  a>  it  la  ^<toCt    <>  ir 
\('Iun}e  nf  each  auninKir«  uf  the       i<  '^^.t  .■ 

The  density  of  each  w.tft  r->jre  I*- «w*  ■■t.".  1 
L-ivi^  .\  wei^hi         .!■•!  m  '  ' i-.- -p.-- •  ■•  ■-■    •  - 
..il' the  ^teu^,  thil:       I       .ui-;     r  :  • 
A  W}      ;^ivin^  ■!.       !  '  "  >«  h;  >  ; 

a  i'.«.>;r«.c  c'eivi,:!.'-!-.-  ;  1  jj' tc.' 

ihi^  i.ible  the  ^-hu;.:  I'l  t?!.  i--1t      •)  ;  ■■  f 
taken  ;  tlte  vuiunie      ihc  stem  in  n<^'-<>.  >  ^ 
table,  which  gives  the  value  f4ir  «A^h  "i.Y  -  - 
too.   These  added  lo^etber  i^ive  tiie  '■•2.'  Si 
and,  the  weig|u  being  laikea  f(Pom  asr-'l.-;  ■2^' 
this  volume,  gives  die  density  <a1  /U  t-'        '  «. 
mean  of  the  two  dcnMtits  is  uWen,  3J>i  n>h~ 

of  the  two  Currec'.ed  observe  i   ten"   "itim  '• 


aioan>  of  I  Htlniars  labi: 
liatt  I,  p.  70), 

Adsanl.i^e  w.u  ',?.'--.cn  •>(  (];•  .•.    '!     •  ■■ 
density  and  of  a  tiiinit.cr  -d  -"[;.\r- 
idea  of  the  probable  error  uf  an  u)  ^^^')  lu  •■.  .r 
result  showed  that  the  pcobabie  oaesiaaqr  a  • 


MAr  or  CART  or  tms  Itivna  amo  op  Twa  Fiam  «p  Fowth.  (»o-&itliMi  Bne : 
SiatiiMi'  frr  waier  man>l<:s:— I.  Alloa;  IT.  Xincaidinc;  III.  Hta  aad  ChicketM  Buoy  (near  (lnut(«i«<Mth) :  IV.  Bjm»w.»-<f«Fi»; '  ' 
tiH-.r  iTKhRirvif);  vt  Oxc.ir  lieacoB  (ncMT  liwhcolm);  VII.  He»wi»  lluoy  (ncv  Indikcixh):  VIII.,  IX-,  X..  XL  «•» 
May  ;  S,  ScotUab  Mahne  ^utMO. 


o'oooo$.  taking  pure  water  as  noooao.  and  that  comequently, 
in  cotisiderint;  the  relative  densities  of  tlu  water  ifttbe  Kinhi  the 
fuunh  dei:imal  plaoe  is  certain. 

Th«  amount  of  total  halofren  was  deterrained  by  Mohr  j 
voinmelric  metho<I,  b-u.  as  the  pro'  nble  nwn  svas  j^i '  ai  ;i>  to 
render  the  secood  dei  I !;i:d  pl:i  ;e  in  ibe  pet  niillea  ;■-  uncert.iiti, 
no  loliance  can  be  placed  on  (be  resiilts.  l  Ue  l.ir,;t-nes-i  of  the 
uncertainty  is  due,  in  part  at  le.i  1,  to  the  di-iTlv.inH'.;e')Us 
li'iii  in  wliii-  li  tlie  dell"  ;;iiri,i;ii)iis  wri  e  m  i  ie — ,i  ib.uiuii;  labiii;\- 
t  ly  wbcic  tile  atnn ix|  liv ,  wj-  a!kv.i,:i  ui  'l  e  or  b  js  la  lea  with 
*nl  ne  [^^nticles. 

ri»c  alkalinity  was  <letcrmiiie<l  by  Tornoc's  methnl  with 
standanl  lolaiions  of  hydroehlotic  acid  and  of  {>oia»h. 

The  quantity  reprcseotod  by  an  aikaliotty  is  very  swail, 
atlhoui;h  the  number  used  to  express  it  large.  An  wkalitiiiy 
of  $0  means  that  in  a  litre— say  1026  grtimmi  > — thc-r«  i  0*05 
^mme  of  carbonic  add  »■  caicuim  cnrboaa  e  :  that  is,  a  per- 
crni.i;:e  of  o'ocxjSy,  which,  from  (he  inaccitr 'cy  of  the  dvlvr- 
nitnai.oiH,  mi^hi  vary  liom  o'oo\<^  ;o  o'CKHpo. 

Notts  of  Prevhm  Work  an  Extttafy  n'aUr 

In  I.S16  Dr  JliIui  .^Illr^:ly  rcni  a  pn;..-,  thi^  Sn.ii  ty  >jJ«  t!ie 
eMni[X".itinn  of  ,^  a-wali.T,  tfic  s-iin;«le<  wIkcIi  he  .ui,ily-..  I  '  ciiii^ 
taVeii  fr'>iii  i!ic  birth  of  near  I.eUh.     T:i<:  p;ij>cT  (  /  ti. 

.^^S.  1%.  for  i8t6)  co!t«aiii»  reMilfi  wt  g"***  theoretical  v.^l.ie. 


which  wert  imintmental  in  noidifyiaf  the  th- 
encc  of  ^its  of  ditArait  h««e»  a»l  'ncid* 
altotjelher  thnr.(r-d  the  m  »Sv  of  »n«lT^:»«*^ 
watvri.     Attention  w<h  p-i  -n  »ii.iie  fivtieT;**' 

c  rmirucnt-,  .rid  no  :«V-er\.i  .  ■ti'.  v.-riii  V'  l^"  ** 
1  >r.  M  irrAV  'iT\  tlhc  r  iri.iiion-  ni  <ibniiv  •■'  i4f*^  F 
Futh. 

Dr.    [..Im    ri.vy  piibtwh-fd   A  pi;,^  ifV  Sf* 

xvxvi.  p  I)  in  1^4^,  on  "  Pir-  |VT,,|.-i-.f„-f<  .-jvI  ""^ 
oi  the  Wnier  of  liic  [  ..ifi  'A  F  nJi.  II' 
jHfralure  and  dei>»ify  of  the  w^tler  v 
on  t>,;!u  ocnwion-s  iX  tntervnl*  «f    -1   •  *• " 
Dav7  >  in'eniion  to  corxbme  iW  h^cm-Ii^ 
num'bci  of  years,  but,  aa  be  Imd  |»li«iM""'*T' 
sioppcH.   Since  no  panicoliea  ua  «4ilf     *  ^ 
determine  1  wrrr  ^en,  it  b  imfOflMlf^'^^' 

otb' 1  ;  -ib-'-^f'^',  1'  1  ^i!^  —  1^  jkl 

'it      I)  .  ,   ;:.   i  -s   il  i.\   A-.  i;.  A:imth 
olwcrvcd  ttic  sp     .1    .;rivtty  .it  nt 
irrn»iii.-^!  the  i'A.\\  -'A: 
iiivtT^iii' .tir>:«  he cTW 1 1 1 i ned 
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on     ihc   River  I'lftlc,  in  same  way  as  Ur.  Mac- 

ihc  Cly<Ie.  Mr.  F.  Ntnxin.in  iiai  kin<lly  siipjilicd 
t>Iation  of  Kyle's  Spanish  p;un(>h!ct  ("Algmi(»s  Dalos 

la  CoinjKjsicion  dc  las  Aguos  <IcI  kio  dc  la  Plata''), 
chart  of  the  Fl.ile,  with  the  water-smnplmg  slntiuns.  The 
»  l>rt»UKhl  out  by  I'rof.  Kyle  are  inlercsiiii^,  hut,  like  the 

«>l>vcrvei-s  cited  above,  he  neglect!*  to  mention  whether 
3cciiic  gravities  arc  icduced  to  0°,  to  4  ,  or  to  I5°"56,  or 
icr  water  at  o"*,  4%  or  I5'"56was  taken  as  unity.  It  is 
ore  imjiossible  to  con''i<ler  the  results  except  as  purely 
k'c  to  the  estuary  in  qui-^lion,  and  no  cotnpari^<>n  l>etween 
iifc-i  ent  invcsli{;at<irs  can  Ik*  made. 

e  t 'att<-j»nt,  Sk.i|;crrack,  Kallic,  and  north-eastern  narts 
:  ?C<.rth  Sea  have  l>ecn  made  the  Mtbjixt  of  very  careful  and 
rt]^c-<l  examination  by  varioui  I)a]u>h  and  (iernian  scientilic 
fi?..  Water- samples  have  l)cen  taken  regularly  for  a  num- 
f  years  at  various  points  along  the  coast,  and  from  li^;ht- 
.•s  an<l  light-ships  at  considerai>!e  (li>lanccs  from  land.  The 
t!»  r>f  the  examination  of  these  ^.■»m])le<>  from  1S72  10  1881 
ibiilntcd  in  conjunction  with  the  meteorological  conditions, 
^jally  with  respect  to  rainfall,  in  a  recently  issucil  paper  by 
C«.>i»n)issinn  in  Kiel  for  the  scientific  investigation  of  the 
nan  .seas.*  "I'hc general  low  <lcnsiiic=  of  these  water-,  and  the 
ii>i>n>.  to  which  lliry  arc  subject,  make  the  conditions  which 
in  there  not  unlike  those  in  an  estuary. 
Iiilc  it  is  fully  realisc«l  that  ii  will  take  year*  of  consecutive 
rv;\ii<jns  to  thoroughly  settle  the  relations  of  the  fresh  and 
walci  in  an  estuary,  and  that  many  conditions,  such  as  the 
>nts,  law  of  the  tides,  and  lainfall  over  the  area  drained  by 
]>rinv'ipal  river  an<l  its  tributaries  numt  be  taken  into 
uiu  ;  it  is  considered  exjtedieut  to  state  the  results  observed 
ic  six  nionihs,  from  June  to  Deceml>cr,  1SS4,  on  the  Kirth 
'<»rll).  These  results  arc  purely  ]irel:niinai-y  ;  but  as  little 
lit  ion  lla^  been  given  such  maile  rs  hitherto,  they  may  prove 
niercst,  and  niav  lead  to  suggestions  for  im|>rovcinenis  in 
ying  <>n  the  work. 

V/.-  J-'irth  of  J'oilh. — The  River  Forth  rises  in  the  valley 
veeii  Hen  Lomond  and  Ben  Vcniic,  is  joined  near  .Stirling  by 

Twi'.h,  and  giadually  merges  into  the  Firth  of  Forth,  the 
:ifC  point  where  the  river  enils  and  the  Firth  bet{ias  iK-ing  a  [ 
tcr  »\hich  permits  of  difference  of  opinion.    I'robably  the 
i  pl.Mi  is  to  view  the  river  as  ending  at  <Jucensri-rry,  but  for  con- 
ieiite  the  term  "  Firth  of  Forth  "  may  be  applie<l  as  describing 

ri>er  and  Firth  projKrr  from  Alloa  to  the  Isle  of  M.iy,  a  | 
.:\nte  of  fifty-five  mik-s.    According  to  Keith  Johnstone  the  j 
a  <liaincd  by  the  F'orth  is  500  s<]uarc  miles.    Few  large  rivers  I 
V  inio  the  Firth.    Those  of  any  importance  are  :  on  lire  nosih  I 
^,  the  Iiln(k  Dnvit,  at  Clackmannan  ;  and  the  Lc  tii,  at  Lcvcn  :  | 
the  south  side  there  are  the  Carron,  at  Gran;;emouth  ;  the 
»»«»,  :»  few  miles  further  east  ;  the  Alm«tiJ,  at  Crarnonil  ;  the 
i.Vi  <■/■  I.eith.  at  Lcith  ;  the  Esk,  at  Mu-selburgh  ;  and  the 
Mf,  \\t.\x  1 'unbar. 

From  Alloa  to  within  three  miles  of  (,)ueetisferry  the  de|>th 
the  water  is  utxler  10  fathoms  ;  there  it  im  rea^cs,  at  first 
ulually,  then  at  the  Bamer  Beacon  abntjitly,  t<>  o\»  r  30  fathoms, 
d  clo^e  to  lnchgar\'ie,  to  over  40iaihoiris.  This  is  the<lcepest 
rl 'it  the  Firth,  and  the  narrowest.  'Ihc  FtMh  Brid^ie  is  in 
occ-ss  of  construction  at  thi.s  point.  A  very  strong  tide  runs 
the  channels  on  each  side  of  Inchgarvic,  and  the  d'.ep  water  is 
nfincd  to  a  very  small  area.  The  lo-fathont  stream  runs 
:>ng  the  noithem  shore,  until  off  KirkcaMy,  where  it  widens 
It  in  a  fuimct  sha]ic,  and  approaches  the  snore  on  each  side, 
here  is  a  short  tract  over  lo  fathoms  to  the  south  of  Inchkcith, 
viwn  as  the  Natrim'  Peff.  Several  sinill  dep;cs->ions  of  m'>rc 
an  20  fathoms  occur  between  Qucensferry  and  Inchkeiih,  and 
little  to  the  cast  of  that  Island  the  20-fathoiii  area  begins  as  a 
trrow  stream  trcnrling  northward,  antl  spreading  out  off  Largo. 
Ire  l^le  of  May  is  connected  to  the  mainland  of  Fife  by  a  sub- 
ivTgeil  plateau  rising  to  less  than  10  fathoms  from  the  surface  ; 
vl,  aiMiiit  four  miles  cast  of  the  M  ly,  depths  beyond  30  fathoms 
•mrncnct. 

A  Imc  drawn  from  AHerlady  Bay  to  I^rgo  divide-^  the  Firth 
ito  two  ver)-  different  halves.  To  the  west  of  it  the  s!o]>c  of 
ic  bt  l  ir  extremely  gradual.  an<l  the  depth  slight  ;  to  the  east 
f  il  the  shore  slopes  down  abruptly,  and  the  bed  of  the  Firth  is, 
rith  one  or  two  initignificaiit  exceptions,  uniformly  over  2tj 

'*  m>  in  depth. 

.  ,-    '■•'  ■.  4/--/»r  ./rV '•i  tWi.     Berlin,  iBS^  :  "  Pcri  xl- 
.•^uu  !»ti|i;«hul:r^  iiti  Ob«fttehmnuwr  in  der  Oitscc 


Ol'sarvatioHs  on  the  Sur/ate  SiiH»ily  iti  the  Firth. — It  is 
assumed  tliat  the  amount  of  total  salts  may  Itc  <leduced  from  the 
density,  as  if  estuary  water  were  ocean  water  diluted  with  pure 
water.  This  cannot  he  exactly  the  ctse,  as  the  salts  carried  down 
by  rivers  are  in  quite  clificrent  projwrtion  to  those  found  in  the  sea. 
and  before  the  processes  occurring  there  have  hail  time  to  pr«'- 
duce  uniformity  of  com|>osition — that  is,  where  river-water  pre- 
dominates— the  proportion  of  salts  among  themselves  must  var)'. 
Consequently,  until  exact  exjicriinent-s  can  lie  made  on  thi.-. 
point,  the  interpretation  of  estuary  densities  by  ocean-water 
tables  must  be  taken  with  reservation,  and  it  is  better  to  view 
the  densities  as  such,  without  re<lucing  thciu  to  amounts  of  total 
sails.  To  get  a  preliminnry  view  of  the  rate  of  freshening,  it 
was  determined  in  ScptemlxT  1884  to  make  a  monthly  trip  for 
collecting  water  samples  from  the  entire  Firth  ;  and  on  .Septem- 
ber 18  the  Mitiusti  proceeded  from  Inchkcith  to  Grangemouth 
for  that  puq)osc.  .Surface  samples  were  taken  every  five  miles, 
and  bottom  sjimplcs  at  each  alternate  station.  Observations 
were  nrade  iKith  in  going  and  in  returning.  The  intention  to 
make  the  comiilcte  tour  of  the  Firth  in  one  day  had  to  be  rclin- 
quishetl,  and  the  Inchkcith  to  May  section  was  completed  on  the 
25th.  This  double  trip  showed  that  the  (lensitics  of  the  water 
s.imples decreased  steadily, gradually,  and  uniformly  from  the  Max 
to  inchkcith,  but  that  the  change  then  Ix-came  more  rapid,  the 
curve  resend)ling  a  portion  of  a  rectanj^ular  hyperbola.  The 
second  water  s.-\!n[iling  trip  was  on  October  7  and  8  ;  the  water, 
l>eautifully  clear  and  transparent,  and  of  a  deep  green-blue 
colour  at  the  May,  became  light  green  and  less  transparent  about 
Inchkcith,  .-\nd  from  Inchgarvjc  onwards  it  w.\s  yellow  and  very 
muddy.  The  results  were  similar  to  those  of  September.  The 
NovcmlKjr  trip  took  place  on  the  lOth  and  Ilth  ;  the  weather 
w.as  fine,  almost  summer-like,  and,  in  consequence  of  prcviou-. 
heavy  rains,  all  the  rivers  were  in  flood.  The  efTect  was  a 
marked  lowering  of  the  density  of  the  surface  water,  greatest  in 
the  upper  rcichcs  of  the  Firth,  but  <iuite  jierccptible  at  the  Isle 
of  M.iy,  which  is  aim  >si  in  the  ojien  sea.  The  effect  of  this 
"spate"  was  to  reduce  the  density  at  Inchgarvic  from  its  me.m 
of  1*02382  to  I '02029  ;  that  at  the  Oxcar  Beacon  from  the  mean 
of  I  02438  to  I  02022 ;  that  at  Inchkcith  from  i  02472  to 
I  02403  ;  and  those  at  .St.ilions  VIII.  and  IX.  from  1*02505  and 
102518  to  l*0245S  and  1*02508  respectively.  The  December 
trip  did  not  lake  place  till  the  25th,  uhen  my  friend  .Mr.  Ritchie 
wns  [jood  enough  to  take  charge  of  the  eastern  excursion.  The 
day  was  fine,  with  a  north-easterly  breeze  an  I  a  slight  swell.  Ou 
the  27th  the  yacht  started  f  r  .Mloa,  but  tlie  morning,  which  wxs 
hazy,  gave  place  lo  a  <!.iy  of  fog,  ati<l  it  was  impossible  to  pro- 
ceed beyond  Inchgarvic.  The  agih  and  30th  were  abo  misty, 
and  this  jxirtion  of  the  tri]i  ha<I  very  rclucianily  to  be  dispensed 
with. 

The  cfTecl  of  the  tide  obscures  the  changes  of  salinity  to  n 
certain  extent  in  these  monthly  cruises,  but,  although  the  data 
are  --o  few,  they  arc  suificicnl  lo  show  that  between  Inchkcith 
ami  the  Isle  of  M.iy— that  is,  in  the  wide  and  open  part  of  the 
Firth— the  tidal  eiioct  is  relatively  slight  and  the  variations  in 
density  very  gradual,  though  perceptible  ;  wliilc  from  Inchkcith 
to  .-Mloa  the  tidal  effect  increases  with  every  mile,  and  the  rale 
of  change  becomes  more  and  more  rapid.  The  following  tables 
(L  ami  11.)  give  the  figures  observed  in  these  consecutive 
trips :  — 

Table  l.— Density  at  15"'S6 
1884  I.  II.  ML  IV.  V.  VI. 

Scp4.  ...  —  ...  —  ...  i'o:o8j  ...  fojiBs  '"OJW*  —  i'oJ47o 
Oct.  I'ooife  ...  I  0108B  ...  I'uiifii  ...  foiT^t  ...  t'(»3,7  ...  r'i>i44j 
Nov.  ...  099923  ...  I'uoTi  ...  I  ui4tij  „.  1*01704  I  oi<>46  \'"ion 
l>ec.    ...      —      ...     —      ...     —      ...     —  I  uj^i  ...  I'oajs} 

1SS4  VII.         VIII.  IX.  X.  XI.  XII. 

.^{.-pr.  ...  t'024(^      1  035.)3  ...  I  Oitjji  „.  r'ojjj;       i'cas44  ...  10355$ 

Oi.t.  ...  1*03303  ...  I'oasia  ...  r'cj547  ...  I'ojj.'j  ...  i  02555  •••  1*02551 

N.w.  ...  1*02403  ...  i'oi433  ...  i*o2soi  ...  i'o?5;5  ...      —      ...  — 

l>;C.  ~.  I '02444  ,„  I '03511  —  I'C'lSd  ...  i'oj345  „.  |-o«554  ...  — 

Table  \\.~- Alkalinity 

I.  II.  HI.  IV.  V.  VI. 

—      ...      —      ...      —  —      ...     4/1      ...  504 


IS  34 
.Srnl. 
O,  r, 
Nov. 
L>.c 


3«  4 


—  44  "1 

.„     4I>  u 
XI. 


45  • 

49*6 
XTI. 


ii>r4       VII.       VIII.       rx.  X. 

Scj't.         4.-;  6    ~.     —             —  ...  —  „.  —  „  — 

<At     ...      —      ._     —      ...      —  ...  —  ...  -  ...  — 

Nov.  ...     48*3    ...    48  6     ...     so  5  ...  49-7  ...  —  ...  — 

iHc    ~.     jra                   ...    51  "4  ...  J>"7  —  iX<>  ■■■  — 

The  mcin  of  the  deiutt)*,  Ike,  ar  the  station*  coing  and  returnin:  ii  giver. 
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prescrvcfl   for  futi 
garding  ihcm.  Th 
ca,sy  on  a  small  ver 
ordmary  note-lwok  fi 
luc  conli  with  nocin 
priiUcil  on  theiu,  wlii> 
when  i-aclt  canl  U  iisci. 
is  duDc  iu  a  (laic-casc. 
boxes,  antl  uuy  be  rcail 

2.  Dci.i  n!tti.'.l:i>u  iif  t- 
of  water  cullccti.1  in  th^: 
rlclii:atc  hycliumcler  of  li 
The  hyilrometer  is  m.ulf 
havinc;  been  very  carefn 
ilianicitT.    The  insJrumeii 
nml  12  im.  ionj;  ;  the  stcii 
tlininctcr  uf  J  mm.    The  p 
hy<Irometcr  hxs  hccn  descri 
in  hii  CkalL'it^fr  rq>ort  on 
("  r//.;/^«f<T  Kcp.  ?\\p.  C 

The  hydrometer  which  h: 
is  proviileil  with  seven  mora 
to  the  top  of  the  iaitnimcm, 
hydrometer  from  150*  1478 


lat  •mm  t  1.  u-  sob 

•3f  nvrmai  wAt  oa  t^  nnotiir'  tm-  or  c 
.until  ••  «.*ey»«iMatttt 

iu.-n 


Map 

Suiiont  ibr  water  tamplrs: — I.  AII1 
(near  Inrhijarvic) ;  VI.  Oxcar  I 
M.if  ;  S,  ScotiUli  MaHiic  Sui 

O'COOOj.  tnkini;  pure  water  as  1 
ill  c'^r>^il^crin^;  llic  rcUtivc  dciLsi' 
foiirtli  dc'jimni  place  is  certain. 

Thi-  nm<>tmt  of  lotiil  halo;;c 
voliiiiifiric  mcthi)-!,  but,  as  the  f 
render  the  >ec<«n<I  decimal  placr- 
no  irhnncc  cnn  placed  aa  thi 
uncertninty  is  doc,  in  i«art  at  Ic.i 
tioii  in  wliicli  the  dcicrmiiiaiioii 
t  ry  wh'.Tc  the  atni<ttphere  was  .. 
»aline  fvirticles. 

Tlie  iilk.dinity  was  delennine<f 
»tiin  lnr<l  Kihiiions  of  hydrochlor: 

Tlic  ipiantiiy  re|>rL-%cnled  li> 
.illlioii};'!  ;lie  niiml>'.T  Usod  to  <x\m 
of  50  n)c.im  that  in  a  litre — uy  1 
(;r.imnie  nf  carl>onic  add  :  s  cUciu' 
tcntfu;t*  of  o'oo4K7,  which,  from  • 
niination-',  niij;ht  vary  from  ox»o.|^^ 

A'f/rt  Iff  /'rfzinui 

In  |S|6  l»r,  J  j!in  Murray  rca.l  a 
Oonii><>siii<>n  of  s  -.i-wxcr,  the  >;im]i- 
:n  fn.ui  ihc  l-iiih  of  Kurth  nra: 
V.  f-r  iSl'ii  '■  I  i»  iiiiN  result. 
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hotit  this  pa(>cr  the  dcn.sity  of  ilie  walcr  U  given  U 

..  I5'-S'i  (  .  (60'  F,  I.  I;  \^  pa-tjk  grmMty  9X  X^'^d 
t  I  Hire  vvaur  al  4  C  a*  unity. 

tcr  sauiplini;  siaiioiu  and  the  principal  contour  lines  of 
'.Itown  tn  tlic  cttart  of  ihc  FiriB  of  ronh  (Fig.  l). 

f:  i*JiARL  FISHERIES  OF  TAHITI 

VT  i«oe  of  the  yM»r««j/  Otji  iel  contain*  a  lengthy 
^  '-y  M.  Huuchon-Brandely,  Secretary  of  the  College 
A  1,0  wa*  -  ■:ir  l-y  die  Ministry  of  Marlr.i   .i:  -!  the 
a  tni>sion  lu   laluti  \n  study  iincstions  relating  to 
<•   there.      The   p:inri|Ml  1    "f  what  M. 

ih  "  the  Mimmcr  »>ics  ol  Kdcn    ire^li  in  his  mind, 
lU  tt  li  poi'tiyjtte  (dome  Je  7\titt,"  inoiher-of- 
ii>  trade  is  due  solely  to  this  article,  which  for  a 
'e|;^hirly  attracted  vcsseN  to  the  i'-Iands  which  com- 
liipclagoes  of  Tuaroolu,  (jambier,  and  Tiibuai. 
i-|)earl  which  is  cmploved  in  industry,  and  espc- 
ch  iiulustiT,  is  Ainiianea  by  wioiu  kinds  of  shells, 
nated,  vuiq^ted,  and  benolifnl  of  which  kic  those 
I  oyster.    There  arc  two  kinds  of  pearl  oysters — 
nJiOTcr  the  name  of  pintadine  {MtitJt^inn  miiri-artt- 
■rid  in   (.  liiaa,  India,  the  Keil  tli--  I'lPiuoro 

•-   -li- t'.;i-urri   Australia,   the  Gull       Mcxno,  .ind 
lii  -    I'u.imotu  :in  1  Gamhicr  archipcli..:"c.  ;  the 
iiuiiunly  calkxl  the  pearl  oyster  (A/t-/dii^rinn  raJi- 
■  >n\  India,  the  China  seas,  the  Aniilles.  the  Red 
hern  Au&tralia.  Thr  ^hcll  of  the  former  »»  bsnler, 
•tore  transparent,  uvi  ic  iches  greater  dhneniions 
Some  have  been  found  which  have  measured 
ICS  in  diameter  and  weigliol  more  than  ten  kilo- 
mXc  the  M*kagrima  radiala  nurdy  exceeds  tea  centi- 
Vmost,  and  never  weighs  as  mttch  as  150  gramiaes. 
■upply  pearh,  those  of  one  kind  being  at  <>nc 
iiretl,  at  another  time  those  of  the  other.  Thi* 
liion  ;  but,  od  tin.-  w!in"e,  those  ftmi!  !  iji  rh -^rc-.n 
iiiijre  Ijcautilul,  .xii  !  ihc  colour  m^rc  1  :,-iii-ji.irciu, 
ts  u  Mij^-fiur.    The  .Tui'-jiirit  ivf  tlic  f.r.iii..- from  Tahiti 

•  )t  Ih;  si.iled  wish  ai.cnr.ity,  as  thete  w  much  clan- 
,  but  .M.  Brandi-Iv  pui^  it  down  approximately  at 

Enu;lai)d,  Ctcmiany,  aod  the  Unite<l  States  being 
kcts  for  the  fine  pearls.    The  jjreat  pint  ail  ine  is 
.ihundancc  in  tlie  Tuamotu  and  Gambier  inlands, 
here  is  very  favourable  to  them  ;  in  the  ckar  and 
^  of  the  lagoons  they  have  full  freedom  for  ilcve- 
^  are  undutwbcd  by  storms.   Mother  of  pearl  is 
'    t  every  one  of  the  eigbly  islands  which  form  the 
fuatnotu  and  Gamhier.    These  belong  to  France, 
•      iioxcd  at  the  snnu-  time  as  Tahiti  and  Moorea, 

•  [luUlion  of  al>ii-jt  ic^ju  people,  all  belonging  t'> 
v'.    M.  linn  lcly  piv<j>  an  interesting  descripti<»n 

i.  ■  k no wn  i- lands  and  people.    The  latter  ai>|)ear  to 
i>n  the  bnnk  of  starvation,  ;i-  \  Uc  islands,  which  are 
•■..ifilv  of  coral-sand,  produce  hardly  anytbini;  of  a  vege- 
While  the  neighbouring  Society  i-Undcrs  naveevery- 
Ji  bboor  and  in  abundance,  the  unfortunate  inhabitant 
1 H  forced  to  sup|H)rt  existence  with  cocoa-nuts,  almost 
ill  -trees  which  will  grow  on  the  sandy  beach,  with 
^■fi^  whieh  are  potsoooos  for  several  months  of  the 
they  have  to  kill  thdr  dogs  for  want  of  other 
There  are  no  binU,  except  the  usual  ^ea-birds ; 
>,excep»  thciM."  (>r'  ''i,;ht  I  y  nisn  ;  no  fooil  resources 
,  ?v  Kiiropean  lilV,  except  wli  1;  is  broui;ht  by  slii|»s. 
people  art-  t^LHtlc  .m.l  tiM-piiiMi^^,  they  practise 
<n.l  M.  IJrandely  suggests  thai  it  is  pitiless  huni;er 
'  .i>  liriven  them  into  this  horrible  custom.  These 
!ile  arc  the  chief  jiearl-divcrs  of  the  Pacific  ;  in- 
'  <i  only  indu^try,  and  women  and  even  children 
(lierc  is  at  .\aaa,  says  the  writer,  a  woman  who 
■  wenty-iivc  fatbooui,  and  reBudn  under  water  for 

Si)T  was  she  en  e«ce^lon.  The  dangers  of 
;«««t,  forlbe  depths  of  the  lagoons  are  infested  by 

'  I  which  the  divers,  Ik  iiij^  unable  to  c.^caJ>e,  are 

•  .-e  battle,  in  which  lite  is  the  stake.  No  year 
<ii  some  dUattcr  from  sharks,  snl  when  one 

are  seised  with  tenot,  and  ihe  (i«.!iini;  is 
'tt  ii>'(  gradually  the  imperious  wants  uf  life 
4>|  tit^tto  e^  ™  DK>4hcr>of«pear1    ihc  cur 


cover  him,  the  little  bread  and  flour  which  complete  his  food, 

ancl  alcohol,  "that  fatal  present  of  civili'^ation,  '  for  which  he 
exhibits  a  pronounced  pa»sion.  Twenty  or  thirty  years  ago  the 
tra4le  in  mother-of-pearl  in  the  Tuamotu  archipelago  was  very 
profitable  for  tho^e  enijagcl  in  it.  For  a  valueless  piece  of 
i-Iuili,  .1  (l-w  h.i:i:i:iil-  .>!  liuui,  or  s<jine  ruui,  the  trader  got  half 
a  Ion  ol  nio(iici-ut-p<:i.iil  woiih  one  or  two  thous.ind  francs,  or 
even  fine  pearls  of  which  the  natives  ilitl  not  know  the  value. 
The  archipciagocs  were  frequente<i  by  vessels  of  all  nationalities  ; 
mothcr-of'pearl  wai  abund.mt,  and  pearls  were  less  rare  th.-vn 
they  are  now.  The  number  of  traduig->hips  increased  ;  there 
was  competition  amongst  them,  and  oooiicquently  a  higher  price 
to  the  natives,  who  fi»ed  to  meet  the  new  demand  with  im- 
provident ardour.  The  coiMe<]acnce  Is  that  the  lagoons  are  less 
pnxluctivc,  and  that  even  the  most  fertile  give  manifest  >:j:ns  uf 
exhaustion.  The  prospect  of  Iwving  the  inhabitants  of  Tu  oiiiitu 
ihrownon  itshands  in  .i  st.-iiL'of  lu  lpU-^Miotif.itiDti,  i>  will  .vsof  the 
di!.ap{>earancc  of  the  prills;  j.il  article  of  the  trade  ol  Tahiti,  and  an 
imp'  i'.;iiL  -  lurce  of  re%i:niu-  to  the  colony,  alarmed  the  Colonial 
administration,  and  the  Ministry  of  Marine  and  the  Colonies  in 
Paris.  Accordingly,  M.  Brandely  was  selected  to  study  the  whole 
subject  on  the  spot.  The  points  to  which  he  was  instructed  to 
<lirect  especial  attention  were  these:  0)  The  actual  state  of  the 
l.igoons  which  produce  oysters ;  are  they  beginniQg  to  be  im- 
IKiverished,  and  If  so  what  is  the  cauae^  and  what  nie  remedy? 
(2)  Wudd  U  be  possible  to  create  at  Tuamotn,  Gambier, 
Tahiti,  and  Moorea,  for  the  cultivation  of  mother<of- pearl,  an 
industry  anakigous  to  that  existing  in  France  for  edible  oysters  ? 
Would  it  l)e  possible  by  this  means  to  supply  the  n  -tives  of 
Tuajii  \\.\\\  continuous,  tixt  l,  remunerauvr-  I  iIvmui  whuli 
would  remier  ihein  indepcinkiit,  and  remove  Ihcm  from  il>c 
shamele>s  cupidity  of  the  traders?  Could  they  not  be  spared 
the  hardships  and  dangers  resulting  from  the  continued  practice 
of  <living,  and  be  turne^l  to  more  fixed  sedentary  moiles  'd  life, 
by  which  they  might  be  raised  gradually  in  the  social  scale  ? 
I3)  Shimid  the  pearl  fishing  in  the  archipelagoes  be  regulated, 
and,  if  so,  what  should  be  the  bases  of  sacn  regulations?  It  was 
on  the  mixed  economical  and  philanthropic  mission  here  indi- 
cated that  M.  Bnutdelv  went  to  Tahiti  in  Febniaiy  kit. 
The  statistics  did  not  show  any  dedine  in  the  production  of 
mother-of-pearl,  but  a  careful  .study  on  the  s]>ot  showed  that  this 
was  due  to  the  great  amount  of  the  clandestine  fraflSe,  and  that 
the  lo^oi  ii-  svere  growing  lc>^  jim  luLtivi:  ilay  by  •\.iy.  tliai 
lieaulitui  mother  of-pe.irl  wa«  I  ccuming  l  ucr,  .ind  in  nrJcr 
now  a-days  to  get  oyi.tu:>  <>{  .1  marketable -i/e,  tlic  <ir.vii  .ire 
forced  to  go  to  ever  greater  depths.  M.  Urandcly  rccoiiiii)cii<ls 
prompt  and  vigorous  mctsurcs  l>e  taken  at  once,  .as  the  lagoons 
of  Tuamotu  will  so<m  be  ruined  for  ever.  The  partial  steps 
already  adopted  have  been  useless.  'The  total  iirobibition  of 
fishing  in  some  of  the  islands  for  several  years  has  tailed,  because 
it  has  licen  found  that  the  pintadine  is  hermaphrodite,  and  not, 
as  furmerly  was  believed,  unisexual.  The  cause  of  the  im* 
po  veriihment  of  the  lagoons  is  excessive  fidting,  and  nothing  else, 
tic  thinks  that  it  is  possible  to  create  in  Tuamotu,  Gambier, 
Tahiti,  and  Moorea  a  rational  and  methodical  cultivation  of 
molhcr-of- pearl  oysters,  analogous  t  >  tli.u  existing  with  regard  to 
etiible  oysters  on  the  French  i  .M-t-.  an  1  to  constitute  for  the 
pri'lit  ol  ilic  ciilony  an  indusdi.il  iin'C'ipoly  which  no  other 
country  can  dispute,  for  nowhere  else  can  such  favourable  con- 
ditions be  net  with. 


Wwt  It  he        ihe  tag^  which 
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Royal  Society,  M  r  Ji  lU.  — "  On  the  Peculi.\r  It  'i  viour  of 
Glow  Lamps  when  raided  tu  High  Incandescence.''  t'v  \V.  H. 
Precce,  F.R.S. 

The  experiments  described  had  for  their  object  llic  investiga- 
tion of  a  phcnomo.on  ohserved  by  Mr.  Edisou,  who  brought  it 
to  the  author's  notice  l.xst  autumn.  Between  the  limbs  of  -jO 
incandescent  filament  of  a  glow-lamp  a  thin,  narrow  pl.inntim 
plate  being  6xcd  with  an  independent  wire  connection,  and  a 
sensitive  galvanometer  being  placed  In  curcult  between  the  fila- 
ment and  the  platinum,  a  derived  current  is  observed  to  pass 
through  the  galvanometer  and  through  the  rarefied  space  at  the 
bottom  ■>(  liiub  when  the  in.iiii  current  is  increased  to  a 
certain  stiunmh  and  the  filam^.  nt  [rm  hes  a  certain  degree  01 
incandes-'  ncf,  'he  strength  of  thr  -Ivim  d  current  incrcxslng 
,  wkh.lbe  increased  brilliancy  of  the  glowing  filament.  In  the 
investigationx  Mr.  Edisoa  had  mnde  other  lampi^  in 
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which  the  cmtrc  comhictinj;  plate  was  of  copper,  irnn,  and 
carbon  respectively  ;  hut  the  general  effect"!  were  practically  the 
same  when  platinum  wa-;  ust-d.  The  currents  (frum  Faure- 
Sellon-Vnlckmar  rclls)  were  incrcasc<l  {jra<lually,  the  effect*  fif 
each  increase  being  carefully  notc<l.  The  nature  and  resistance 
>^f  the  rarified  spnce  in  the  shunt-ciraiit  had  to  \\k  asiccrtaino'd. 
Certain  incrennents  in  the  current  were  followed  by  a  diliLi-iefl 
hluc  effect  in  the  globe,  more  or  less  intense,  accoinpanieil  in 
each  instance  by  a  marked  fall  in  the  rc-istance  of  the  shunt  — 
pointing  to  an  intimate  connection  between  the  two  phenomena. 
The  strength  of  the  shunt-current  when  the  f.tint  blue  tin'^c  ap- 
|>earc<l  was  :  with  carlKm,  3'42  ;  with  iron,  v^^S  ;  'ind  with  cop- 
ier, 3"8o  milliam[H'rcs.  No  |>erccptiblc  diftcrencc  in  the  re-inlts 
was  observable  with  lamps  in  whicn  the  centre  pl.itc  was  a  fine 
wire  or  a  very  braad  surface,  nor  when  the  plates  were  iloubkni. 
That  the  effect  « as  <lue  primarily  to  the  "  Crootc's  lK>ml»ard- 
ment,"  or  the  projection  <<f  molecules  in  right  lines  from  the 
carbon  filament  on  to  the  metal  ])late  was  confirmed  by  the 
following  experiments  : — I^nips  were  constnittcd  var}  ing  the 
position  of  the  plate.  In  one  the  plate,  was  fixed  at  the  end  of 
a  tul>e  having  a  portion  of  the  fdninent  exposed  to  the  plate ;  in 
this  case,  'vith  an  E.M.F.  of  loS  volts  in  the  main  circuit,  the 
blue  effect  entered  the  tube.  Fn  another  lamp  the  tube  was  so 
constructed  that  no  portion  of  the  filament  was  oppo'-ed  by  right 
lines  to  the  uict.i!  pla'e  ;  with  112  volts  the  blue  in  the  globe 
became  very  markr<l  ;  with  120  vnlis  the  bull)  was  hot,  the  tube 
cool.  Another  lamp  was  consinicted  with  three  branches  at 
right  angles  to  each  othe  r,  and  each  metal  j)Iate  taken  in  suc- 
cc-sion  :  no  result  was  i.btainc<l,  no  current  l)cing  evident  in 
either  section.  .\I1  the  cxtieriments  went  to  show  that,  when 
once  the  blue  effect  apjieared,  destruction  was  only  a  ipicstlnn  of 
time.  Hence  this  blue  effect  is  an  indication  of  the  advent  of 
<lisintegration,  and  a  very  useful  warning  of  danger  ahead. 
Whenever  the  incand'^'cence  of  the  filament  is  raised  beyond  a 
certain  limit,  the  interior  of  the  glass  envelope  is  blaL-'ncned  by 
a  layer  of  carlion  which  has  been  deposite<l  by  a  Crooke's  h»om- 
hardment  cff-'ct. 

It  W.1S  cvi<lent  from  the  observations  that  the  Edisnn  ellVct  is 
due  to  the  formation  of  an  arc  lK>twcen  the  carbon  filament  and 
the  metal  plate  fived  in  the  vacuous  bulb,  and  that  this  arc  is 
due  to  the  projection  of  the  carbon  particle  in  right  lines  across 
the  vacuous  space.  Its  presence  is  detrimental  to  the  life  of  the 
lamp,  anil  as  its  api>earance  is  contemporaneous  with  the  bbic 
effect,  the  latter  is  a  warning  of  the  approach  of  a  critical  puinl 
an<l  a  sure  indication  that  the  E.M.F.  is  dangerou-.ly  high,  (t 
is  also  clear  that,  as  the  Edison  effect  is  only  evi<lent  when  we 
are  "among  the  breakers."' it  is  not  avail.ible  for  practically 
re;;nlaiing  the  rondi;ions  <.f  electric  light  currents  as  its  ingenious 
di^K^vcrer  ciri^Tnally  propn^ed. 

Mathematical  Society.  April  2.  — I.  W.  L.  Glaisher, 
F.K.S.,  IVMdent.  in  the  chair.  — !>r.  R.  St  swell  Rail.  F.K.S., 
Astronomer  Koynl,  Ireland,  and  HaU>o  Basu,  of  Rhowani|>ore, 
were  elected  Memliers, — The  following  communications  were 
made  : — New  relations  between  bipartite  functions  and  rleter- 
minants,  with  a  pn^if  of  Cnyley's  th<"orem  in  matrices,  by  Dr. 
T.  Muir. — On  eliniinanis,  and  ns  ociate<l  roots,  by  E.  B.  Elliott. 
— <  tn  five  properties  of  certain  <u>lufi<ms  of  a  differential  efjuation 
of  the  -ecoinl  order,  by  Dr.  Roulh,  F. R..S. — On  the  ar.jM- 
ments-'f  points  on  a  >urfai:e,  by  K.  A.  Kiit«Tts. — On  congnience« 
of  the  thtr<l  onb  r  and  class,  by  Dr.  Hirst,  F.  R.S. 

Geological  S-ciety,  March  11.— Prof.  T.  G.  Honncy, 
I>.Sc.,  I,l..l).,  F.K.S.,  I'rcMdent,  in  the  chair. — William 
Le-ter  an<l  'Hionias  .Stewart  were  elei:t<*d  Fellows  nf  the  .Society. 
— T'le  f.'ll<iwin;.;  communiialions  were  re.nl  : — The  granitic  an<l 
scl.i-'o»e  nick-' of  |)oni-,j.\l  and  -.ome  other  p.irts  of  Ireland,  by  C. 
Cill^way,  i>..Sc.,  F.G.S.  The  author  first  recallcil  attention 
to  the  current  theories  on  the  nature  of  the  none;;nl  granitic 
rock,  one  which  d<"irribtv|  it  as  a  hit;)ily  metamoq>hose<l  portion 
of  a  sedinvntar)-  series,  aiioibrr  which  regardcl  it  as  a  mass  of 
Laurent  ian  gni-is*.  In  his  \icw,  howcvi-r,  it  was  a  true  igneous 
gra'tiie,  |M».irri'-r  in  a;.:e  to  the  as-ociatct!  schists.  In  six  dis- 
trict-, ejtainineil  it  was  intrusive  .and  sent  ou*.  veins.  The  ajii'iirenf 
inters! ra'ifieat ion  with  l«ddei|  rocks  was  explained  as  a  serie*  of 
comjvirativrly  r'-^nlar  ininisions.  Where  the  granite  was  >i-cn 
in  C'inf.ict  witli  luiiestone,  the  latter  containeil  garnets  and  other 
access»^>ry  ininr-ia!'..  No  grad.ation  couM  Iv  discovered  l>clwern 
the  grinite  and  any  other  rock,  the  iiinrtions  (even  in  the  case 
of  small  fr.v.'Uients  of  schist  immcr-i  d  in 
.^jMtfkcd.     l  he  granite  was  distinctly  I  'liaierf' 


there  was  merely  a  Imcar  arrangi-rt^t  "rf  ive  • 
the  western  margin  of  the  gram'';  ;-n»r#»/  n 
striping  of  light  anil  dark  Kandv  the  ^'•••ir  o*  •• 
due  to  the  abundance  of  bl.ick  mica     T?c  pv»  «• 
attribute*!  to  lateral  prc»sure,  the  «-»iv«re  -i 
assncutcd  strata  was  -•■en  in  the  con*>er.w<it  f  ; 
rocks,  in  the  prcKluction  of  dcara(^  in  'b:"!*  •• 
in  the  crushed  condition  of  v^me  mi-^v  ix  •  • 
folds,  and  in  the  production  of  planes  of  tl-/-! 
of  the  pressure  was  peqiendicular  to  :He  p!&>^  «• 
the  gmnitc.    The  schistose  iT>ck»  uf  the  re »  — 
two  groups.    The  tMii.h  /•  ■yte  tm,'    i.ya^'t'-  ■ 
ijuartiose  grits  with  a  mincriliwt  mini.  »"«rr;.« 
fine-grainc  i  satiny  schist*.  V»lack  f.hyl.ii*"s,: 
stones  and  ilolomiies.     The  semicrr**  I'Une  ' 
these  rocks  was  characteristic.  This«<Tie.  «•  i. 
derry  and  on  I.ough  Foyle,  and  fortne-l  a  N-       '  » 
the  south-west.    The»e  Mck*  were  Ci  -m-.nt*-: 
the  Hill  of  Hnwth  (norih  of  r>uMinl.  ri-.tr  V  »f! 
low),  an<l   sriuih  of  Wesf-nl.     The  ^ 
masses  were  quite  unlike  the  Wicklow  •  trr  •■■j-i 
sMong  resemblance  to  thr  slaty  *enr^  of  \o 
litho!o.;ically  intermediate  bctwevn  tK*  ;i-*>-.-i'  »• 
grfMips,  and  from  a  comp.iris«in  of  til  th<**-  »fs-i.'-. 
ferred  the  I^o-.igh  Foyle  series,  with  wirrw  — 
Pebiilian  system.    The  prtiloui^tiiin  .>f  iSr  I  -a; 
into  the  (Ir.impian  rej^ion  mx*  well  k-       .  «»! 
scrN'eil  to  connect  some  jmrts  nf  'he  "^cr  ••'   *  . 
South  Britain.    The  author  was  not  -if:  "rNi  •» 
I>onegal  series  with  any  An  eriean  it^'hii^  N«* 
affinities  were  ratlier  with  the  Taconun  rli^i  w  - 
The  Kilmmremtn  srritt,  in  which  tWe  g  m.  •   .  - 
describe<l  as  crystalline,  and  old'^  than  the  I  /•»;* 
It  was  mainly  made  up  of  micace<ms.  •\K»3r.  •  - 
and  hy»Irom.igncsian  schisis,  noamitev  aad  1- 
siones.    Th'-re  were  r»o  indication*  to  th^vr  r-.« 
uiorphisni  proi^re^jsire  in  the  direction  of  thi?  ^ru.  •• 
was  liihologically  similar  to  the  Montaltisr*  vr- 
micro^coiiic  slides  of  Done^pl  ai>l  I>e*n«rr 
examine<l  by  I'rof.  Honney,  wh-^se  oS«crr»rfo*  •• 
of  the  author  hoih  as  regarrls  the  natatr         rr  t 
granite  and  the  general  characters  and  t:»t«  irf  .t.< 
the  two  srhisii»se  grou]is.  — c>n  hollow  «n>«»»s.;i.» 
occurrence  in  .-incient  British  lanu,  by  (ttvn^JW  • 

v.a.s. 

F.tttHnra.-.ii 

Royal  Society,  March  3.— k»>bcrt  Cirer.  Vv-r-I-- 
the  rhnir.  —  .\t  the  reqaest  of  the  Si-»K-iy'»  •'.•r- 
(ieikic,  nireclor-tieneral  of  the  (»eo'.»gK-iJ  ^ 
.adilrfss  on  the  recent  progress  of  the  SiMTTy.  if 
what  Would  be  the  future  work  of  the  Surrrv. 

Match  t6. — Thomas  Stevenwin,  M.l.C  K..  F-t««  ' 
chair.-  I'rol'.  Tait  called  attention  to  antict(4t.<««  s 
theory,  and  of  synchronism,  which  occur  ta  •  : 
f'otcnti.^  Keslilutiva,"  puhlishe'l  by  n»»ke  »  f  T 
Crum  Bn>wn  ren<l  a  p«|>er  on  the  heuigon«l  •>  • 
graphy.    The  fomis  of  the  uniaxial  sysiem*  may  :*■ 
derive<l  from  forms  or  jorts  of  I'onn*  or  c«*T»'%r--.  • 
regular  system  by  uniform  ex|KUision  m  cuorr*  ■»<»  * 
tion  parallel  to  the  axis  of  the  unmstal  ^yie  a.  •  .■  *  * 
face  of  the  cu'oe  for  the  tetragonal,  an-l  n«wm.-i  •    »  • 
otiahedron  for  the  hexagonal  «}'siem.    !•  jc:^,  i-t-- 
are,  in  the  regular  form  or  coiii!,;iiitK>a.  al  re*'  »• 
panillel  to  such  axis,  retain  their  reb'ive  aa;;».ar  " 
chaiigi-d  in    the  uninxisil  form  or  t.oui'tai>.>'f\.  a" 
representfil  by  means  of  indices  referring  in  '.fte  rroi^" 
of  the  regular  system,  whatever  l»e  ihr  Am»vw:  •«<  • 
tion  (expansion  or  contraction).    These  f*c«*  iT  t«* 
parallel  to  the  axis,  and  Kisal  faces  at  rij^t  •■C-'*  • 
other  faces  has-e  their  angular  p>->siti'»n  jftccte-l  W  W 
tion.    These  other  faces  are  pyram.  I  fires     Fj-^.  i-r- 
lies  Iwiwern.  and  in  the  same  tone  wuh,  a  pn**  ef- 
face.     It    may,   thcref>re,   be  tcfKHBlid   kf  kK- 

d  <  +  '  /'/,  wbcrt  1  and  /  are  ike  •ymbnh  cl  ihr  fo* 

P 

.and  tb^ 
•and  r 
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i  ihi- 1iccf>me<»,  for  thclfU.igonnl  sjiti^ru  (•5''^o''  a      h  ivoi), 

P 

li  i>  ^  i&  if>  -  ^  the  Milter  aym^^M  hit  ft  |>yrami«]  Taw  in 

.yMc;i!,  with  the  ratio  of  thf  ]■  ^nin  '.t  uf  ;  i<>        o*"  .1  or  f', 

:>%c<.l  b//.    In  IIk  h«xagoa«i  ^y^tl.•ln  tiic  syrolwl  /  -r  -  «  /  ' 

<•  I 

iJie  form  (A*/)  +  -  <i(ltl),wben  i  +  /     /  .  o  \Vc 
P 

lcnv«  p  tiiMief«4O0<l,  as  it  it  comtAUt  W  the  Mme  ^uii^tance 
temperature,  aod  write  tUi;*  in  the  comracted  runn« 

,  «r).  This  give*  4  4- -I  k         t  +  ft«ttheciKffK!ients 

^  p  ^ 

:  in  the  C'lnation  of  ihc.  face  r<'fcrrc<.l  i"  t!nr  it-tt.in-  | 

n\r-  (if  ihe  regular  system.    These  av.  ■.  arc.  of  en  -<.,  imt  | 

n1lot;r.T;iliic  aK«  nf  the  hexftgoiml  •y.rem,  lint  s»>.i  <•  ^'iv:ini-  1 

nri«c  from  ibeir  use.  They  are  rectangular,  nn<l  ihrroloic  I 
inltnnry  fomiulfr  of  tolid  geometry  can  lie        ;  the  !tym)H>l 

e  general  fi>rni  (fi  I- 1,  »).  where  k  k  and  /  nre  free  10  chRn;;«  I 

r«  ftf>d  ch.mj^e  sign  tf>(;<-tlnT,  and  n  c1uuu;t  >  !-igu  inde|»cnd'  | 

,  L'.<  c-  .1  clear  ovi-(.i^li!  .if  :  il  ilic  f  .:..-  dT  the  holohctirftl  f 

,    nil  I  iivililes  H«.  to  (lei:ve  friim  liic  sMn'iol  the  varioiK  ( 

,  f.l  lK-mihe<!rj". —  In  a  nod-  on  llie  elft-rt  of  ii.rii|i(  i.itiiic  on  ■ 

"'):ui'rcsvit>ilily  of  water,  Pruf.  T.n;  ^howivl  tin.-  inini-  | 

c.  .ti^ji!<'<<iliili(y  tci)i|i«raturL' of  \v.^t->r  .ippf  ir-.  tii        with  1 

i-t  >^f  |>rc>-*iirc.— I>r.  A.  U.  tMifiu  iv' ]M;>ci  vlivmicu-  ] 
lol.'ijicnl  investipaiions  on  the  (.■.'|>li>.t<»|)  Mi  liver  and  il^ 

tily  AS  II  true  pancreat>,  wn^  read  b}'  Mr.  lloyie.  I 

Pak's 

cademy  of  Sciences,  Miirclj  30. — M.  U  .  il  y,  Prciiident, 
'ic  clinir.  —  Kxpcrinufils  couiK' Uii  vm'Ii  t'lc  |.henctniotin 
int.  ,'  xvuiiin  the -.phcrc  of  organic  life  ilmiii^  rpil-ptir  fiu, 
1.  Viil|>tnQ.  The  effects  of  epileptic  attacks  artiftdally  pro- 
«1  on  the  dog  were  found  to  asrve  «ub9iantialiy  with  those 
rrc<l  in  huraaa  patients  suhject  to  Cfniinary  aflVctions  of  this 
.—  A  feply  to  the  remarks  of  M.  Tr'»o«t  on  the  ohjixtions 
liCi  l  aj^sin*!  his  c\]>onment^  with  the  Irate  (•!  clilnral, 
U.  I' rif.lLl.— ProviiK^nnl  el'. menu  of  l>oi iflly'v  nt^v  [ilanct 
<ii  t'Minineil  at  To\ilonse  from  oli^tTvaii' iris  Mar- 
~  aii'l  Ht'ilin,  by  M.  AnHoyer. — t  i  isfrvniionf.  ni  i.ic  ^nmc 
r  '  iTiii'lf  a',  the  Pari'v  Otis^Tvat'iry  (tquain;  iai  of  llic  NS  o-^t 
K'(),  t'v  M.  (.1.  r.iiiouolan.  —  I.atitii  lin.il  ilinrilmti  ui  of  the 
r  |»ll«.'tJomena  (spots  faC0l;<',  ciii|itji.n-.  jiro' I'licfaoroi)  I 

rvvil  duriog  the  year  by  M.  I'.   IV>iclimi,     I  rom 

ol>:>cn'.iiton$  here  tabnialed  the  auti.oi  i.>;ilIuiI'.s  th;i;  la^i 

Hie  phciKMnena  were  more  numer(>u»  in  tlie  s^iulicm  hcmi- 
■»f  of  the  sttn,  where  ptnttiltennc^s  occiitrcd  frc'tuenily  even 

lite  i>ulc.   The  spots,  facniic,  and  erti(>tion<  were  iMimeraas, 
..lly  in  a  vide  wne  «tfetchin(»  north  and  <ioiuh  of  the 

;i>r,    wh.Tt^is   iti   prt-Cfilitv^    )'<.:'r     .'1    tn'.i'l.-    iliiDtrni' ion 
I  i cu  <ili»crvcii  ildM'  to  the  ii]ii.ii'>r  i'veif.  —  A     "incttiial  : 
riiMiion  of  tlie  three  con-lants  rdn', ive  to  tlic;M.-n-.  rnirrm  Nt  I 
u  -i-xt.mt,  hy  M.  tirucy. — A  mctli' -1  "f  incnoiriiu;  the  fl'i;:li]o  I 

I'V  riii.-iiiv  of  iht  -i;>uLlrovLri|ic,  M.  Cli.  \'.  /<  ;iL;rt. — Un  I 
pj)Ar,i(Us  intcndc'l  to  loi^nlatc  th.-  cur^'.-il'iri:-  of  -.lii;  -urfi' 1 
tfic  refraction  of  Itnsc^  (f -ur  i]|iHir.T  •  )ii  1,  )iy  M.  I.,  l„^^lront. 

ar-jjaratus  is  dcscrilicd  as  a  focometer  of  great  prcci-!o:i. 
»,i1ly  applicable  u*  all  curved  surfaces,  in  ordinary  t.  ^is 

in  j;     .1  glance  aixl  without  preparation  the  gmaliiyot  any 

.1  vy  ^tcm.— Remarks  on  theactmomvtrie  nWrvatiomntftde 
1-    the  ycftr  1884  nl  the  Ob"»er\'atrtry  of  the  Montpellicr  \ 

•  A  of  A\;r:nilturi.',  by  M.  A  Crova.  —  \\m  of  cfHtihuMion  : 
!<•    Ki.niham])  cnal,   '>y  Nt,   Si  li -lurr' Kf<tni  1.  — <  )ti  the  | 
I'l'iiii'f  ihc  liydrocarN'ii.lIf  of  m,1^♦lll.■^ia  ():yfii.ir-i;i;^'iii.'-.ilc),  | 
1.  K.  I''ri;;cl.     In  tlii>  i>aiiei  tlio  au' ■;  ^i-.r^  \\w  ic-iil'>  of 
'HOI  Ills  tii.i'lc  for  the  |:ni(>-<-i  ''I  'ii'i -rtniiiitiL,'  the  L■:v.^■"-  <if 
-Mi'i  ^ii'in  of  hydroninmifMti-'  in  the  ]ivot  of  :\         It-  ' 

•  ;  iii.t^;ni;sia  by  alkaline  irnrU'rirr^.  —  I huti'^  on  ihe 
■  .i.iTi  y\  inanitile  (C^II,!'  'il),,l  l>y  nnnn  -  of  f.-.iiiiic  "ri.|,  l>y 

I'licilel.-  r»n  ilic  f.j:ti)jiion  of  the  kr<.'»tmes  ami  krcatin- 
i<  neu  kreatininc,  a  ctbylamidopratnonocyamidine,  by  M. 
ooitlii^r. — On  the  simultftMous  coinractionf  of  nntagoni<tic 
Irs  by  M.  Beannb.— On  the  p.-la-ir  fnana  of  the  nalttc 
»qd  <"»nlf  of  Finland,  by  MM.      I'  mchet  atld  J.de  foiernc. 
in  ^A-cimens  of  cniit.iccans  {Cy>i  <f'<  qwtdri'ortti f .  !'tf-h- 
'  iraehyw  r.  f\\p:u:i  <}Uaiitii»fpi!-u  .V<-  1  fi«licd  up  li«t  year  | 
-  (lull  '  f  I'iiil.in  I.  the  anthori  con^  i.'dr  that  tin-  iH-l.\t;ic  | 
.»  of  ihal  &lit;ht!\   )n;ii  l<r  li  M.-a  rrwmblci  that  of  tin- f;r<?at 
while  lh«  central  lnuin  ui  the  Baltic  o(Ter><  well- 


marl.ed  Iransitinml  forms  lintvvocn  frcsl;- water  and  inariiio  ani- 
nuils — Oil  the  <-vi>!oncc  of  ltlnc^;l>^^:  I'  Uvidincs  in  i1k'  Morvan 
gc.'k^ital  atc4,  by  M.  Sian.  Meunicr. — <.>n  .some  crystals  of 
cclesiioc  (Mslphatc  uf  strouiiaa)di*cover«l  near  Gmuchel  (Tam), 
by  M,  A.  Caraven-Cachin. 

Hkk  UN 

Physiological  Society,  Febrany  ar— Prof.  Bu-ch  laid 
before  the  Society  two  preparations  ilJtt»fraliye  of  his  in- 
vestigations into  the  laws  of  ossification.  The  one  preparation 
was  of  Ihe  inferior  maxilla  of  ft  doe,  in  which,  when  the 
animal  was  from  three  to  four  months  old,  two  pair.4  of  precisely 
similar  grain>>  of  shot  w  ere  inserted,  as  fixcl  mark--,  into  hnles 
lK>re<l  by  a  Kimlct  of  the  sanie  diameter.  In  order  that  such 
marks  mi|;1it  be  really  fixed  points  from  which  the  process  of 
>^r<iwth  cnilii  be  studied,  it  was  necessary  that  the  )>irces  of 
mei.il  insertetl  into  the  oiieous  tissue  «tii)ul  1  not  projert  beyond 
the  surface  of  the  bune,  noi,  on  the  uthcr  band,  should  tbty 
touch  on  other  otj;:ins  by  the  growth  of  which  they  would  he 
liable  to  be  di!>iilaccU.  In  the  inferior  maxilla  of  t\  dog  fVof. 
Btisch  had  made  four  mtrtes,  two  on  each  side,  at  di^anees  of 
several  centimetres,  and  then,  with  an  exact  pair  of  calipers,  he 
measured  the  distances  of  the  foar  grains  <^shot  from  eicn  other. 
The  wottcds  soon  healed,  the  dog  did  not  seem  to  sniTer  tiie  least 
inconvenience,  and  after  112  day«  was  killed.  The  examination 
of  the  lower  jaw  nf>vv  sbtmcd  that  <tf  the  four  jjrains  tlicre  were 
>>nly  three  still  rouniniiiL;,  ihi'  fourth  not  bcinjj  di«:ovoral)le. 
The  iw  )  placed  on  one  side  of  the  lower  jaw,  in  front  and  behind, 
showed  exactly  Ihe  same  distance  from  each  otlicr  a<  at  the 
bcj^inning  of  the  cxperiuietlt.  llie  distance  of  one  grnin  11  ■  i  c 
sioc  from  the  corresponding  grain  on  the  other  had  on  the  other 
hand  i;rown  jjrcaler,  while  tlie  length  of  the  nhole  lower  jaw 
from  the  jxtsterior  angle  to  the  anterior  end  had  throii;thout  the 
pcrioil  in  qurstion  undergone  an  increaiie  of  al'oui  live  ccnti* 
metres  Frwin  the»e  results  Prof.  Rusch  inferred  that  the  increase 
in  length  of  the  lower  maxilla  was  not  due  to  interstitial  growth 
but  to  aj»po*iti<in.  The  s,  con  1  preparation  had  for  its  object  to 
ascertain. facts  regarding  the  growth  of  the  epiphy«e*  of  the  long 
b'lm-s  whetlitr  it  pr<.i_'cedcd  foim  the  ternitnil  bne  bctwccti  epi- 
physis and  diaphy^is.  from  the  cpiphyvd  line,  or  from  the 
articul.ii  L  ii  ilagc.  l"iu  this  juirpni^c  steel  pins,  i  centimetre 
long,  were  inserted  into  )ireviously  b<irerl  h;>lrs,  one  pin  cIo5e 
under  the  ej>ii>:iysal  line  of  the  tihia,  a  seduid  in  the  cjiinhysis 
of  the  tibia,  a  third  in  the  ••piphysi,  of  ilie  fcunir.  ami  a  fourth 
close  above  the  epiptivsal  line  of  the  feuiiir.  The  [J  iint  of  the 
gimlet  was  broken  uTi'  during  the  oj^cr.itinn,  .Tiid  •served  as  a 
nflh  mark.  The  ijnr^ii'ni  as  to  the  inixic  !>y  which  the  cj  iphy^es 
grew  was  to  he  decUte4  by  the  eventual  ciian^ie  in  ilic  distance 
between  mark  t  and  marie  3.  The  experiment  in  this  case 
likewise  was  carried  out  on  a  bis  <i(4f  of  three  month!; 
old.  which  wa^  kilted  119  days  after  the  operation.  The 
exnmtnaii  >n  of  the  marks  then  showed  that  mark  i  was  removed 
^eviral  ren'.ini'-tres  lower  down,  lying  hori/onlo!ly  itndcr  the 
p'-i  insteutn.  Mark  2  lay  aiiparcnily  unchan  jed  at  its  original 
s|iol  ;  mark  3  w  is  shifted  a  lar^e  piece  upwards,  and  lay  hori- 
zontally under  the  periosteum  of  the  dtay'hy-i--.  As  .1  1  i-^nlt  of  the 
operation,  theiefore,  instead  of  under  the  epipliys.-d  line,  it 
wa<  in«erte<l  nlxive  that  line  into  Ihc  diaphysis;  mark  4 
W.1S  not  to  be  found  ;  mark  5-  '^le  broken  '-irnlet-iJoint, 
lay  far  up  on  the  posterior  edge  of  the  <li  iiihy  i  .  \%  |o 
the  growth  of  the  e|>iphysis,  the  experiment  Iwd  therefore  00 
ititnoficance,  ^leeiiig  that  mark  3  WW  not  Inserted  into  the  epi- 
(ihysi,  of  the  femur.  It  showed,  however,  indisputably  that  the 
dia]ihy«e«  ijrow  by  njipositjon  fnnn  the  cpiphy-al  line,  and  that 
in  projwrlion  as  the  jiarts  retired  from  this  line,  they  became 
from  resorption  thinner  and  slenderer  In  the  disi  nssion  on  this 
eoMmiunicntion.  I'rof,  WollV  -<.y<  '  I  'sat  he  hart  prrfonued  a  great 
iii'nil«!r  of  evjM-rimenis  on  thir  hmer  jaws  of  (]uite  yi'ung  raMiits, 
which,  C'lntriry  to  the  results  fvbtained  by  I'rol.  Ilii  ch,  clearly 
ib-inonstratr  d  the  intorsiilial  growth  of  the  fione  in  rim-iion.  Aftir 
he  hnd  quite  ronrlufled  these  experiments,  he  wnutd  lay  the  result* 
before  the  .Society. — Prof.  F.hrlich  made  a  communicaiion  on 
physiologically  important  results  he  had  oliiaincd  fnnn  his 
investigations  into  the  «sasceptibility  of  the  diiTerent  tii^ues  to 
colouring  matters.  Tf  colouring  solutions— in  particalu-  methylic 
blue — were  injected  into  living  animal';  and  then,  with  the  Vt* 
motit  cxp<-dition,  particular  ti-^ncs  were  examined.  Interesting 
reactions  of  the  living  tissue  under  the  colouring  materials  would 
be  perceived,  which,  in  spite  of  their  rapid  evanescence,  revealed 
important  facts  which  by  r -li.  1  n  .  Ms  1  win-  111  part  wh(»lty 
UDasceitainablc,  in  part  to  be  ascertained  only  with  difiiculty. 
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After  the  injection  of  inclhylic  blue,  Prof.  Ehrlich  found  in  the 
submucous  tissue  of  the  tongue  very  numerous  fibres  ami  fibrous 
reticula  coloured  intensely  blue  which  sent  processes  to  the  epi- 
thelial formations,  ami  it  was  easy  to  determine  that  these  fibres 
were  the  axis  cylinders  of  the  sensory  nerves.    These  blue-tinged 
axis  cylinders  were  found  very  numerously  in  the  gustatory  cuplets, 
at  the  basis  of  which  they  formed  a  quite  narrow  reticula  network, 
whence,  then,  single  fibres  ending  in  knot>  |>rocecde<l  anteriorly  to 
the  ciliated  cells.  Network  of  blue  fibres  were  found  very  copiously 
an«l  closely  in  the  cornea.  The  iris  likewise  showeil  blue  plexuses, 
particularly  on  the  anterior  side  ;  on  the  posterior  side  only  long 
cancellatetl  reticu'a  were  observed.     In  the  muscles,  on  the 
other  hand,  were  found  only  detached  blue  fibres,  the  ending 
of  which  in  the  muscle  fibre  could  not  be  established.  The 
axis  cylinders  of  the  motory  nerves  were,  according  to  this 
exucrimcnt,  not  coloured  by  methylic  blue  during  life  ;  it  wxs 
only  the  sensory  ner\'cs  which  rcacteil  to  the  colouring  matter. 
The  vessels,  arteries,  capillariiN,  and  veins  were  surrounded  by 
blue  plexuses.    It  could  not,  however,  l»c  decided  whether  the 
blue  fibres  proceedetl  to  the  smooth  muscle  cells.    In  the  retina 
the  ner\'ous  layer  showe<l  no  blue  colouring.    In  the  ganglion 
layer,  on  the  other  hand,  cells  richly  charged  with  blue,  and 
having  numerous  branching;  processes,  were  found,  which,  too, 
were  in  communication  with  the  processes  of  neighbouring  cells. 
In  the  mixed  nerve  stems  and  in  the  routs  of  the  nerves  no 
blue  fibres  were  found.    The  central  ends,  on  the  other  hand, 
showed  a  decide<l  methylic  blue  reaction,  as  did  also  the  pcri- 
phericat  cntls  of  the  sensory  nerves.    In  the  brain  blue  fibres 
were  found  only  rarely,  but  were  very  abundant  in  the  meilull.i 
oblongata,  while  they  were   wanting,  again,  in   the  spinal 
marrow,  and  from  these  results  it  appears  that  the  colouring  of 
living  organs  with  methylic  blue  was  a  very  important  n»eans 
towards  observing  the  endings  of  sensory  nerves  in  them.  It 
must,  however,  be  borne  in  mind,  that  the  examination  had  to 
be  pro>ecuted  very  rapidly  after  the  colouring  process,  because, 
in  living  tissue,  the  colouring  material  got  very  quickly — in  the 
course  <if  a  few  minutes — lost  by  diffusion,  and  the  colouring  of 
the  a\is  cylinders  diiapj)earetl. — Dr,   Benda  laici  before  the 
Society  several  preparations  sent  by  Prof.   Ad.iinkicwicz,  of 
Cracau,  and  gave  an  explanation  of  them.    After  cul  >uring  with 
saffraninc.  Prof,  .\damkiewic2  found,  in  transverse  sections  of 
ner\'e  fibres  and  cords  of  the  spinal  marrow  within  .Schwann's 
sheaths,  yellow  to  brown  coloured  crescents,  which  were  sec- 
tions of  |xrculiar  fusiform  cells,  and  in  the  opinion  of  Prof. 
Adamkiewicz  represented  hitherto  unknown  parietal  cells,  lying 
within  the  nerve  fibres,  distinguished  by  their  saflraninc  reaction. 

Meteorological  Society,  Mar;h  3.— Dr.  llellmann  spoke 
on  the   rainfall   of  Germany.      Aftei   a  short  reference  to 
the   rain-maps  of  Germany,    hitherto  publisheil,  which  had 
been  in  some  elegree  prcpnre<l  from  insufficient  material  and 
according  to  inadequate  methods,  he  set  forth  the  points  of  view 
which  had   «letermine<l  the  arrangement  of  sixty  new  rain- 
stations.    Uy  grouping  and  comparing  the  new  annual  observa- 
tions with  those  of  nei..:hbouring  stations,  which  rangeil  over  a 
lonp  series  of  years,  he  was  now  in  a  |>osition  to  draw  a  number 
of  im{H>rt.-int  conclusions.    He  was  able  to  establish,  for  ex- 
ample, lh.it  the  eastern  part  of  North  Germany,  and,  in  par- 
ticular, the  right  bank  of  the  (.)der,  was  not,  as  had  hitherto 
been  sui)p<ise<l,  a  dry  district,  at  least  not  over  its  whole  area, 
seeing  that  there  were  several  stations  within  that  section  show- 
ing moderate  amounts  of  rain.    It  was  further  ascertained  thai 
the  views  formerly  prevalent  respecting  the  rainf.all  in  moun- 
tainous regions  were  not  correct,  each  mountain  ch.iin  not  luiviog 
b.-en  considered  sejvarately  when  inductions  were  made  from  the 
data  hitherto  accumulatol,  in  which  other  essential  factors  came  to 
be  mixed  up  with  that  of  the  elevation  and  viliatc<l  the  result. 
In  regard  to  ilic  yearly  distribution  of  rain,  Dr.  Hellmann's 
investigations  -howed  that  the  great  North  German  plain  was 
embrace*!  within  the  region  of  the  summer  rains  ;  that  the 
curve  of  rain-qu.mtity  and  rain-frequency  s.mk  frnm  Janu.iiy  tu 
April,  reaching  its  minimum  in  that  pcrioti.  whence  it  rapidly 
rcic  to  its  maximum,  which  was  attained  in  the  suinnier  ninmhs, 
and  then  sank  slowly  to  its  winter  values.     I  hc  m.iximum  of 
rainfall  in  the  furthest  east  occurred  in   luite;  immcli.itcly 
to   th'-  we^t  in  July ;   still  more   to  the   w<.*>.t   in  August  ; 
in  Sleswick,  I  iter  ^till ;  and  in  Heligoland,  ii.>t  till  Noveml>er. 
A  closer  examination  of  the  rain-curve  in   -North  Germany 
showefl  that  it  consisted  of  two  maxima,  w:ih  a  depression  of 
greater  dryness  occurring  in  July.    A  similar  double  maximum 
was  likewise  found  in  South  (Jdrmany  and   in  North-\Ve»l 


Germany.    The  first  and  greater  rain  l 
recurrence   of  colil  in  June,  aad.  lii^rt'-i. 
temperature  in  North  Germany  tfaovri  »  ]•—"•- 
ing,  inverse  course  with  that  of  :Se  rvo-cvrt 
tains  of  Germany— the  Sudetic  M^ora.'v  'L' 
Han,  the  Thuringian  Forc"! — which  wertittr*. 
gated  in  respect  of  their  rainfall — ibe««d  11 -'- 
the  yearly  ram-cur*'e  asconijared  with  th*'  ••• 
mountains,  (he  maximum  of  rainfall  oceans  z.  ■ 
the  curve  sank  in  spring,  (hen  rose  t«  •  •sal  • 
mum   in  summer,   sank   thereafter,  oii  ari- 
year's  maximum  in  winter.     In  rrspec  '/ 
maxima  (he  observaiitins  iiiiheno  aiiir  «t  '«■■ 
many  the  month's  m-iximuin  amoun'.ci  :^  :  ••  • , 
that  the  greatest  daily  rainfall  amounir'.  'f  t  :l 
5'9l  inches,  and  for  the  mountains  '.n  Xtrm  ' 
The  greatest  h -urly  rainfall  iuttier^j  -Ifcrriri  •- 
Dr.    llellmann   exhibiici    a    ieli-rccs maj  ■ 
Hottinger,  and  cxplainci  its  comtru.ij  n  — .•  ' 
scrilwl  an  ascent  of  the  .Schncckojij*  ni-ic 
3  and  4,   1S83,  and  submitlol  some  ut.-f  . 
tionsl'tkcn  by  him  on  (hat  occasj<in-   On  li:  ■  . 
he  ha»l  clear  sunshine  over  head,  while  tl>e»<* 
lay  enveloped  in  fog.  the  contour  of  wbi*  ■  ir  • 
po>i(ion  to  observe.    In  ihc  Kieseagra:*!,  *• 
shone  clearly,  he  viw  a  huge  fiillar  'i  \ 
of  which  was  curved  into  a  whirli.^; 
column  of  smoke  in  an  a^ccixling  atr-oirre.  - 
Herr  VcUin  s  experiment  (t  uit  N'ATi  tK. 
On   the  Schneekoppe  he    «aw   tbc  b-.T^tT 
the  sun    in  a  state  of  remarka^ile  cv<r,ii 
around  the  sun   wan  a  brilliantly  white  ••  •  • 
through  yello*  and  yellow  brown  intu  '.k*  c"  :  • 
6 J"  broad.    At  the  point  where  it  Inudtcl  'i.t 
limlw  showed  different  tints,     Bef<K«  •BSnw 
densely  surrounded  by  a  »iolet  halo,  ahjck  ri» 
far  as  18'  from  the  m  )on,  and  gridoaily  \x-»' s 
blue  sky.    The  ol>*erver  stalione<l  co  (ie  S-*  - 
that  he  likewise  hail  often,  for  now  iK*.*lf  i  " 
violet  h.il<>  around  the  mi>on.    Lastly,  it  •a  *  • 
like  all  other  exposed  object*,  the  teicgrapi  ••  • 
with  immense  masses  of  h>j*r-fro«.  •••        '  ' 
■  liameter  reaching  to  1  m.,  and  the  rvs-i;."0 
heas'ily  covered  with  the  hoarfrost  a»  lis  t«  ^ - 
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Vol.  II.  2is. 

5CTURE8  ON   SOME   RECENT  ADVANCES  IN  PHYSICAL 

SCIENCE.  With  a  Siiccial  Lecture  on  Force.  By  P.  G.  TAIT,  M.A.,  Formerly  Fellow  of  St.  Peter's  College, 
Cambriilgc,  Professor  of  Natural  PhiloMjihy  in  the  University  of  Edinburgh.    Thifd  Edition,  Revised.    CrowD  Svo.  9*. 

MACMILLAN   AND  CO.,  LONDON. 


.ECTRIC  LIGHTING.  —  Manufacturers 

nd  olbi.r«  poi~>:*»im;  <pare  powrr.  anJ  '1  -  irout  of  litihling  iSeir  Works 
conomicilly  hy  F.lrrinciry.  »hould  apply  for  Price  List  of  I>ynamo<  and 
U':uiiiul.iiar«.  for  Arc  it  IricindcscFinY  Lighting,  to  the  "JARMAN" 
CLKCTKICAI.  CO.MrANY,  Mackin(a«b  Lan*.  lIomcrtuD.  London, 

.ECTRIC  LIGHTING  aNDELECTRO- 

'LATlXr. -  I  h^  -(ARMAN  "  KI.KC  I  RICAL  COMPANY  are 
rrt-.^rcl  to  SfCPI.V  HVNAMOS  fur  I.iclitinB  or  Plating  on  the 
•I  Ri'HASK  HIRK  SVSTKM.  to  Miit  the  con»tmcn<:e  of  many 
)urvha>«rs.  Eicgtro-pUiing  and  EI«ciro.;jilding,  old  or  new  good*,  in 
iny  .jiiantity. 

THE  CELEBRATED 


hone:. 


wivalled  for  Cardenrr*',  Foreiter^',  Farmer**,  Joiner*',  and  Amateur* 
II  requirt*  no  .'il.  Slunrjirn  »iih  a  spill!c  or  water.  Put*  on  a  keen. 
'  edge  ;  no  huniln:;;  .il»ut  llii*.  Ilai  >ioud  the  te»t  of  100  >-ear».  Cut 
unr*  for  Axe*,  Hr  J,;e_Knive*,  Raior*,  I'entnivei,  and  Plane  Iron*,  &c. 
cmtable  Mention,  Pari*  Exhibition,  1878  ;  and  Rroiire  Medal,  London 
■national  F.ahihition,  iEB«.  A*k  your  1  ronmonRer  or  other  ret.iil  huu*e 
rt  yoii  one,  .>nd  give  my  addres*  ;  if  he  wun't,  drop  me  a  note. 

JOHN  C.  MONTGOMERIE, 

0'??hanter  Stone  HotK  \Vork».  Dalmorr,  Tarb-'Iioo  Station,  R.S.O 
Ayrthire. 

With  niiniemua  ltlu>tn>lu>n*,  Cruwa  t*o,  ji.  M. 

nAr^To,^jQj^    OP    LIGHT.     By  W. 

,  l.L.  r>.,laie  Prviiileiit  of  ih*  Royal  Sociciy.  ftc. 
•^•l""-"  {\mtirr  ."^ rriit 

MACMILLAN  k  CO.,  LONDON 


LANTERN    HEADINGS.— DISSOLVING 
VIEWS. 

THK  NF.W  QUADRUPLICON. 
Netr  Sea«nn,  tSS^  and  iRSj.— Popular  Subject*  for  thi*  Season. 
The  Channel  I*laod* — TheNVar  in  the  Soudan— The  River  T^a^ne»— 
r)evan*hir«  Scenery — Hereford  and  the  River  Wye — The  Enifliih  L«ke»— 
Ixindon  Poor  and  How  They  Ijve — Lgypt  and  the  Nile  Ex|>ti!iiion — Nor- 
way—The Lifeboat— The  signal  Box — The  Maid*  of  I-ee — Poor  Pa'-- 
Trouier* — Shadow*  on  the  RliniN,  Rc. 

The  largest  and  newest  Siogk  of  Ijuitem*  and  Slide*,  Scientific  and 
General,  on  Hire  and  Sale  in  llii«  rountry  at  the  Ix>we«t  Price*. 

E.  MARSHALL,  78,  Queen  Victoria  Street,  London,  E.C 

HOW  &  CO.'S 

Geological  Transparencies  for  the  Lanteiu. 

Defcnptive  Catalogue  on  Application. 
WALKER'S  SPECIFIC  GRAVITY  BALANCE  FOR  ROCKS 
AND  MINERALS. 
HOW  *  CO.'S  POCKET  MICKi  SCOPE  LAMP.  ■'i.  «</. 
MICRO  PK  t  kOI.OGY.— Section*  oi  Pitcbitonc*.  Obwd  ani.  Granite*. 
Syenites.  I>ioritr<,    Gabhro*,   Dolerhes,  Ba-(«ti»,  T.ichylile*,  Tra':hvt»», 
Ande*ite*,  Pcrphyrite*,  KKyoiite*,  LaTi*,  A*'ief,  Gneis*.  ScKi*l»,  I.ime- 
iiooe*,  f<c..  price  tt.  6d.  aach. 

JAMES  HOW  &  CO.,  73.  Fafhinodoh  Strbht,  Lonooh. 


HOLLOWAYS  OINTMENT 


AS 

INFALLIBLE 
REMEDY 

For  BID  LEGS,  BAD  BREASIS,  OLD  WOUNDS,  SOB£S  and 
ULCiins.  If  cffectnnllj  nibbed  on  the  Neck  and  Chest,  it  onres 
80RETHE0ATS,  BHOlfCKITIS,  COUGHS  and  COLDS;  and  for 
GOUT,  BHEUMATISM,  and  all  Sldn  Diseaaes  it  la  uneqnaUed. 


clxxxvi 


NA  TURE 


\Afnl  \\  V'- 


ROYAL 


INSTITUTION 
BRITAIN. 


OF  GREAT 


ALIIEMARLE  STRKF.T,  PICCADII.I.V,  W. 

WIM.IAM   CARRLTHKRS,  F.«j.,  F  R  S.,  on  <:ATt  Rr>AV 

KKX7  (\\ir\\  at  tlirec  ••/tl-xk.  br-^rr.  a  Coarvr  at  K'jur  Lectures  on 
"  I'ir  Trer*  ami  ihcir  Alliei,  in  the  PrcwM  *.k1  in  ihe  Pasi." 

Sobacnpnon  to  thit  Co«n«,  Half'«-f;wica ;  to  all  th«  CovBca  in  tke 
Seaaon.  'I  mo  <i(  ' 


The  GROCERS'  COMPANY'S 
SCHOLARSHIPS    for    ORIGINAL  RE- 
SEARCH  in  aid  of  SANITARY  SCIENCE. 

The  SthfJaT\hip»,  each  of  iSe  value  of  ^390  a  Year,  and  -Tpen  only  to 
Britith  Sul.jecu,  are  foumled  with  a  view  to  ^r\nnmr.  ihe  maJcins  of  exact 
Re»earche«  the  Cau«ct  <A  iinportant  l"i»«3i'^,  and  ihe  meaa*  b>-  which 
they  may  t/r  prr^enie*!  r,r  n)jviaic<J  1  Afipjfn'm'nt  and  Re-apprMntmcnt 
to  thetc  Sth  Ltr\hi(n  will  lie  nuuJc  in  the  mijiith  »(  \IAV  n«»t. 

Aripltcaii'.ri'  |.<  \tc  nude  during  the  m<,ntli  of  AI'R  II..  hy  l^rtter  a<ldre»«ed 
to  the  CKkii.  of  the  f;rf)«r»' Compai.y,  ( in  i.er»'  Hall,  Lrmd  n,  tC,  frum 
whom  C(/(<>e>  of  the  S.hcme  can  be  xKiaiivd. 


UNIVERSITY     COLLEGE.  LONDON. 

CHEMICAL  PHYSICS  AXIi  INORGANIC  CIlK.MIsIkY. 

Thirty  lx-'!urt>  will  be  given  hy  Svnt  i  Kti.rAL,  II.Sc,  F.C.S  ,  on 
Mondays,  U  nJnrvlays,  ana  Kriday*  a:  4,  f-.itnni'-niinc  April  17. 

The  C''Ur»e  include*  the  Subjrrr*  f..r  the  In'errocdi.Tte  >cientifir  and 
Preliminary  i>  iililit  Hcnour*  Kiamlnaii  n<,  hui  ».im«  knowledge  of  the 
Pau  work  will  be  aasumcd.    Fee  £,i  11. 

l  AI.FOURn  ELV.  MA.  Secretary. 

KING'S  COLLEGE,  LONDON, 

MEfllCAL  DKI'ARI  MK.NT. 

The  SUMMER  SESSION  will  f^^inon  FRIIiAY.  May  1. 

Id  addition  to  the  icijular  Meilii .>l Lla*"**  there  "ill  I*  t>>ur»e*of  l^ectum 
and  Dcfn"n«iralirjn«  un  Kulaiiy,  I'ractit.il  <  hrmiilry,  I'r.i..iical  Hiotogj-.  and 
Eipcrimental  Plly^i<•*,  and  the  Tiiinri"  I  Ib»n  for  the  PrehmTary  Scientific 
Examinali'  n  and  the  l'riiver>liy  r,f  nrlon.  'I  here  arc  Siarcial  I  uturt  for 
•|l  the  ordinary  Medical  Kx.iminaiiun*  withoai  extra  F<:e«,  and  S(iecial 
Claatcs  for  the  Preliminary  Stieniitic  .vid  Intrrii  i  ili.itc  M.lt.  Examinaiiun* 
of  the  lfniver>ity  of  Lfjndonand  thr  Prinuiry  Fell".i  -hip  of  the  Royal  C- .liege 
of  Surjjeoti*.  Student*  enienni;  in  the  Summer  S».--ion  will  be  eli^iMe  10 
com|>et<-  in  Septemlief  nrai  for  the  two  F.nlranre  W.irntfurd  SchoLir^hip-.  of 
/Cyo,  for  two  Science  Ekhibiiiun«  given  by  the  Clolhworkert'  Company,  ami 
for  two  Sanibrooke  Science  Kxhibiiinnii. 

For    the  Proiijectu*,  aj-ply  |»rMinally,  or  by  Pott-card,  10  J.  W. 


THE    MIDDLESEX  HOSPITAL 
MEDICAL  SCHOOL. 

The  SUMMER  SI.SSION,  will  ronmun-e  on  .May  t.    The  Lee- 

lure«  and  I  lemon*tration*  .irr  .irT.iii,;cd  wilh  .1  view  to  nicel  the  mjuirraient* 
of  Candidate*  ptcpanng  for  1  kamin.it:i>n  tindcrthc  ncu  Cnmpetiiive  Scheme. 

An  Entrani  I-  .Scttoi.AKsMir,  value  jC^s,  will  \<c  offered  for  Com|<ctiii(in 
to  Student*  comnicnring  llirir  Medical  Edur.iilion  in  May.  Ihe  Examinalion 
will  be  in  Clj**it«,  .Maihemalics,  or  Natural  S<;rrirr.  and  will  cnmmrnre 
on  A|(ril  I  *u  Knlraitce  Sch'ilar4hi|M  of  the  .Annual  \'alue  of  jfj;  .ind  jCr> 
retMctively,  Iriuihle  for  two  yean,  ami  a  Science  Scholar>.hip  value  £y>, 
will  be  offered  for  com|ictitinii  at  the  bci(inning  of  the  Wintei  Se«*ion. 

For  Pro«|iei  tii«  cuitiainiiig  Pariii  iilar«  a-»  to  oth«-r  Schol.xr>hi|>%,  Kcvident 
Appointment*,  Kee»,  &c.,  ap|>ly  to  the  IIkxw,  or  the  Resident  Medical 
Omcer  at  the  Hu«|iilal. 

ANhRKW  f  I.ARK.  Dean. 

ST.   GEORGES  HOSPITAL 
MEDICAL  SCHOOL. 

II  Y  I>  E    PARK   C  O  R  N  F  R  .    S .  W  . 

The  Summer  S.-«»ion  will  cummenre  o«i  FRIDAY,  May  1. 
riv»  EnlraiKe  S<  liol-irshiii* — 

The  WillMm  Kiown  £tm  Eihiliition  ; 
The  William  Itrown  >£«<i  F.^hiluii.m ; 
Two  Itrackrnhiiry  l'n«r»,  /C  \}  t»'h  ; 
Aad  vbHou*  other  Pri/os,  arc  open  t<.  Cuni^iiti'iu. 

Full  Particulars  with  the  Subjects  of  Examination,  may  be  obtained  on 
application  to 

WILLIAM  WADHAM.  M  D..  IVanof  the  S.  hool. 

ST.  THOMAS'S   HOSPITAL  MEDICAL 
COLLEGE, 

ALBERT  EMIiANK.MKNT.  S.K. 

The  Summer  Se«»ion  will  commetice  on  May  t.  Siudent*  who  hare 
paued  a  Preliainary  Examination  nrr  informril  thai,  under  the  RcKtilauons 
of  ibe  Examining  llwanl  in  K.ngland,  it  it  an  advantage  to  l>ei;m  in  the 
Summer  Se««i<  n  :  tho»e  enirring  in  vimnier  ."<re  al->i  eliKil'l*  to  C'>mpele  for 
Ihe  Science  Scholar^hiiw  of  j£ioo  and  £60,  aw»rilrd  in  <  ►ctoher 

There  are  nii-nem<i«  i'tin«  and  Scholarships  and  all  AppoinlmenN  a'e 
open  to  Siuderu*  wiihciil  extra  char|:e. 
^Byacial  Cla>«r<  f<<r  the  Examinatiuot  of  ihe  Uni«er<itynf  Ixintlon  are  h'M 
Hnul  the  year     A  Recitlcr  of  Appn>vrd  lyxlgingt  and  i  f  Pnvate 
•»  rec»irtBj  Student!  tn  f*%»d«  i«  kejit  in  the  ?<e<:rei«ry'«  office. 
•t>ecii.«  »nd  all  parlicuUra  can  be  ubiainrd  frnm  the  .Medical  Setre- 
%Mf.  O.  Rbmolb.  W.  M.  ORU.  Dean 


LIVING  SPECIMENS  FOR  THE 

GOLD.MEDALawardW  at  ike  FISHUIIS  rXBUTV-l 
THOM.^S  BOLTON.  57.  NEWHAU,  STWIT  llir\ 

wbo  haa  lau  week  mbi  i*  Sii   lalm  lihaa  a  .w  T-  '  '  - 

hamaia.  with  tlraw-tac  aa4  dcicriptiaB.     Be  >•  i«  ^ 
(CWWiiiiia)      iSr  Frokwur  MttMtl.  iW  Pr-**ws-  '  • 

E^    .Vrineta   {raoAt.   l.<:niliBpi»  cryra' ' 
giOa  fluriauli*.  '»Tt  hari  icctb*  V*  -" 

Hot ( '»ph»ro»ir»  •  ■  y-rti.  I'rMn.da  i-j  t^nw  ■ 
Vorticcila.  Cra>it'.h.  aad  othar  Spacian*      iHaarr  • 
losicaJ  Labotmtory  work. 

Weekly  A  nnuMca»iata  will  b«  SBda  ia  tkia  ftnx' ■'^  - 
(Opp  lying. 

Specimen  Tabe,  Oae  SUUiBg,  poit  btt 

Tnttrntf-Mtj  Tmiti  §m  (fmrt4  »/SiM  Mfmtii  v  '  •.-»<<'/i>*  ' . 

rr  T^te*  Tn^t  /rr  tea  •^ 


Pardbtio  of  Drswinr*.  Tee  Pani.tr  tart 


LONDON 


med: 


HOSPITAL  AND 
COLLEGE, 

MILE    K  N  r- .   F  . 

Tlie  SUMMER  SESSION  will  e-mmir^  -r.-,.  v 
Srudtnt*  am  ad«iied  that  uoiIt  ihe  t»rw  rej-  ."    >  '  • 
of  Ph\>iciam  and  the  R'lt-al  Ci-l^eje  .«!  Soft-    •  •'- 
az'—n  lu  enter  for  ll>e  Sunimrr  >r»w.j\     M       t.  ■  • 
eli^-iMe  or  the  Entraooe  Scholar<>kir>  in  .'»epir-  '•■ 

Ihe  Hospital  ronlain^ nearly  bLK<V*,ls,  an  .  ,• 

in  Great  Rnlain. 

General  Fc  for  I.<ctures  and  Hati>ital  Pra:t 
100  t;uir>rat  in  three  ioslalments.    Tne  Residn'  u  .      *  ■ 
ment*  ace  tree  ta  full  Students. 

Sjiecial  entriex  may  be  made  forMadkal  and  S«at»  *  ^ 
course  rf  Practical  Snprery. 

The  Xf.nAun  Ho^vital  i«  now  in  d;r»v»  1  ■  «inr'j'--«^»  *■  " 
all  parts  .>f  the  Metrc'iaiii*.  and  the  Metrap  -•  ••.  V--- 
Sotilh  F.a*iem.  and  East  London  Railsniyt  have 
walk  of  the  Hospetal  and  College. 

For  Prmpectut  and  particulan  aaplv  ta 

SCHOOL  OF  ENGINEERING.  UN:.; 
SITY  COLLEGE,  NOTTINGHAJI 

The  next  l  erm  (wins  M.VY  i 

The  Course  iiKlodet  Patteni-tnakinf,  Foandrf- *-■»».  f 

&c. 

I*apil<  are  allowed  to  conMrwct  Mo4el»  and  Tev*>  •  • 
Elrcirical  Fiiginacriag  Pupik  are  coiploycd  c« 
For  Particatan  apply  to  Prof.    R»  s«.  or  Mi.  f   1  " 
Registrar. 

SAM.  f.EO.  TnH\*.''V 

PRIZE  OF  ONE  HUNDRED  PO-V 

The  Council  of  the  Ijnnean  Society  of  Nrw  5c»»!'  * 
offers  a  I'kl/E  .fuNE  HI  Nl)REl»  POl  NI'^^ 
"Ihe  Life-History  of  Ihe  lla>  illus  of  T)T  h  id  Fe«»i  *  • 
based  entirely  on  original  rexearch.  ihe  cleiiiS  of 
employed  arc  to  le  fully  explained  ;  must  be  .1  t  . 
tincuishcd  by  a  "  motto,"  acn .iri«anied  bv  ar  «»•.  * 
aulnor's  aime ;  and  mu»l  be  dtlis-ered  at  Inr  «»»-v.^- 
Street.  Sydney,  on  or  before  DpcBsinra  jt,  \'?y 


SCIENCE  AND  ART  DEPARTMP' 

JO  PER  CENT.  GRANT  FOR  THE  PU R CH.\«:E  ;^  ' 
COLLECTIONS  AND  APPAKAfLS  FOR  ltA».M  ^ 
AND  MINERALOtiY.     NKW   I.ISlS  aad  FOBH*  - 
Api^lication  i*  to  be  made  inppli^d  by 

THOMAS  J,  DOWNING. 
j8.  WHISKIN  STRUT.  LOND<  «N.  E  C  (tw  <J^*»  *• 


PATERSON  &  COOPER 
76,  LITTLE  BRIT.MN.  LONIK-N,  , 
Electric  Light  and  Power  ind  Tele^boai  »•**• 

New  EIr<-tTic  IJiht  CauVsgue,  |«w»  t~*  '  _ 
PATERSON  .!<(  <  (  "  li-KR        to  gi.^  natka  tint  *a 
the  Philosophical,  K<.' "aiixnal.  and  Expttteaaaal  hi*  * 
Messr*.  J.andl    M  A  \  KI  ELD.  41.  Qaaa*  tleaatte 


A  GREAT  BOON  TO  AMATEU*^^ 

Photoaraphic  \|.paratu«  ami  MateKalt  ef  lb* 
at  City  Price!  fri-m 

THE  PHOTOORAPI^TC  APTTSr? 

»i,  C  H  A  RTF  I- 
(Close  10 

COMPLETE  TOURISTS* 

New  Illaxiraled  Priea  l.i'i  c./  .\<.<.'i 


Affnl  1 6,  1B85] 
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INORGANIC  CHEMISTRY. 

By  EDWARD  FRANKLAND,  Ph.D.,  D.C.L.,  LL.D.,  F.R.S., 

rrofcssor  of  Chemi'fn*  in  the  Normal  Si  lm  ,1  of  Science  ;  nnd 

FRANCIS    R.   JAPP,    M.A..    Ph.D.,  F.I.C., 

A'SMMant  Professor  of  Clii-mistry  in  (he  N0rm.1l  School  of  .Science. 
With  Lithographic  I'laies  and  Wood  Engravings,  8vo,  24*. 


PRACTICAL  CHEMISTRY  AND  QUA- 

I.ITATIN  1:  INORr.AMC  WMVSIS  \cb,>^c<!  r.r  t's?  in  ihc 
l-alKir.iti-.ri'j^  nf  <  .>llr-r-,  .inj  lK>it<.  K>FR.\NK.  tlAlWI.S.  D.V 
L«M]d.,  Pr9(<rt»<»  of  CbcmitUy  at  tKc  Umvemty  Col(c£c,  Noiticghani 
FMnk  Edition,  Rcvjcd  wi«i  Enlttged,  with  $3  Engmnng*.  Pwt  Btxs 


PRACTICAL    CHEMISTRY,  INCLUD- 

IN  ;  WAl.VSlS    B>  JOHN  K.  BOWMANj,  Bailed  byjOUABUB 

I     I  li  )\ M,  IVou—virof  OlK-mi^tr)' in  —  . 

With  90  Knt:P''-»'ini.'^.  Kr:if^ 


Kills'! Coil^c.  El^thE<Btiao. 


VALENTIN'S  QUALITATIVE  CHEMI- 

CAl.  AN.\I.V<IS  IMiic!  l.y  W,  K.  UOr>r,K,lNsn\.  J'l,  I» 
Wiiri-tmri:.  I  ttiii.  ii^iralor  of  Practic)!  (  linnUtry  in  the  Science  Schools, 
Soiuli  Ktii-iii.;toti,  r»o.(c*»or  of  Cln:ii:i»ir>'  and  Physir'.  in  ibe  Royal 
Milil.-iry  Ai-iil.  iuy  ;  .111(1  H  M  «  IIAI'M.XN.  A«i»iaiii  DenioriMni^or 
f)f  Clicnu^try  in  llic  Knyal  ."■i-lLii.jl  ..f  Mtnc«  and  N.  rnial  Si  Ii  kiI  of 
Scicmx,  South  Kcn«ingioa.   Sixth  Edition,  nndi  Enlarged,  wtth  £a- 


ILLUSTRATIONS   OF    THE    IN  FLU - 

EXCE  OF  THE  MIND  UPOK  THE  BODVm  HEALTH  ASn 

IiISI:A^>*.  l>r«i|{nri!  tn  Fliuri4ate  the  Action  oflbe  Imiginatioa.  By 
I'ANIKI.  HACK  TI  KE,  M.O.,  F  R  C  P  .  Editor  of  the  Jtatmrfi/ 
Medieml  Stitnct.  Saosnd  Edilkm.  «  voU  Crown  8to,  lit. 


By  the 

SLEEP-WALKING  AND  HYPNOTISM. 


PHYSICAL  AND  INORGANIC  CHEMIS- 

T  KV,  ;  ).mJftl  on  the  well  kmwn  MANl'AI,  of  KOWNI  S  Hy 
HKNKV  WATIS.  tl.A.,  F.K.S.  With  UMoared  Pt«t«  «r  iipectra 
and  t9» Wood  EngnvuHP*  Crawn  tiwo,  ^. 


THE  MICROSCOPE  AND  ITS  REVELA- 
TIONS. Br  WtlXIAM  &  CARPENTER,  C.B..  M.D.,  VUD^ 
F.R.S.  Sinlh  F^iiioii,  aiMtmttd  by  s6  Phte*,  90a  Wood  Kagimvmgs, 
Md  a  Colottfed  Ftomaqriaoa.  900  pp..  Crown  9m,  id*. 


FOWNES' 
CRBMISTRV, 
Edition,  Oown  Bvo,  aoi, 


\!so,  Edited  by  Mr.  Watt-i. 

MANUAL    OP  ORGANIC 

Chonirtry  of  iho  CirlM  ComipoitBd*.  TwdUt 


CHEMISTRY,  INORGANIC  AND  Or- 
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A  SCIENTIFIC  UNIVERSITY 
pNGLANU  is  but  just  beginning  to  fed  the  wave  of 

pro{,'rcs$  in  the  question  of  University  organisation 
hat  has  bfen  sweepinj;  over  the  re^t  of  the  world.  Uni- 
versity reform  as  understood  m  England  means  a  rather 
itful  movement  from  within  to  lift  the  teaching  and 
iicthods  of  the  older  rnivcr^ities  a  iitttc  out  nf  tlic 
nedi<evalism  that  has  been  bottling  down  upon  them. 
The  true  tFnivcrsity  reform  has  meantime  been  goinff  on 
mt-^iilr  in  the  spread  of  scientific  teaching  far  awny  frnm 
he  4uiet  colleg:iate  quadrangles,  in  the  eslablisluncnt  of 
tew  Universities  and  University  Colleges  in  the  centres 
if  provincial  life.  It  is  ver>'  hard  to  make  an  Englishman 
>clieve  that  there  is  any  subject  in  which  he  is  not  lead- 
ng  the  progress  of  the  wwld.  Yet  let  him  look  at 
jcrmany,  at  France,  at  America,  and  consider  what  is 
oiti^  done  abroad,  bcftire  he  passes  his  complacent  com- 
leiu  on  the  feeble  reforms  at  home.  Let  him  look  at 
!ie  City  of  Berlin  with  its  1,133,000  inhabitants,  its  teach- 
ig  Univer-^ity  witli  (m'oo  stucicnf?  :  nnri  tlien  turn  to  the 
;ity  of  London  with  its  4,000,000  inhabitants,  without  a 
saching  University  at  all,  and  having  some  2000  students 
\  all  under  training  at  two  he--t  cdncalinnal  cslaMisli- 
lents.  The  contrast  does  not  stop  here,  as  any  person 
cqiiainted  with  the  University  systems  of  Europe  knows 
nly  too  well.  The  fact  is  that  England  iswofully  behind 
le  rest  of  the  world  in  the  organisation  of  the  higher 
:ientific  education.  Its  Government  is  absolutely  indif- 
srent  to  the  most  crying  needs  in  this  direction.  What 
oes  the  iJritish  Government  do  for  the  higher  scientific 
mching,  or  for  the  promotion  of  the  reorganisation  of 
or  existing  Universities  on  the  modem  scientific  basis? 
"  niTiMnl  <'rant  of  a  few  thousands  to  the  South  Kens- 
(gtua  Isormal  Scliool,  a  subsidy  of  about  25,000/.  a  year 
*  the  Scottish  Universities,  and  one  of  about  I3,50(tf.  a 
;ar  'to  the  Welsh  llniversity  Cnllcf^e';,  whereof  perhaps 
ne-balf  goes  to  the  promotion  of  science,  represent  the 
•t  resolt.  True  a  Government  some  fifty  years  ago 
•unded  the  Examining;  r.oard,  tniscallrd  the  I'niscrsity 
f  London,  and  another  Government,  some  fifteen  years 
JO,  gave  90,000/.  to  help  the  University  of  Glasgow 
.  complete  its  buildings.  P>ut  for  the  Uni\rrsity 
ovcment  throughout  England,  such  as  it  is  to-day, 
ngland  owes  nothing  to  one  single  statesman  or 
nvcmment ;  it  is  due  to  individual  and  local  effort, 
Jed  it  \^  true,  but  nn  the  most  minute  scale,  by 
e  action  of  one  or  two  of  the  more  liberal  corpor- 
e  bodies.  It  is  wf»JI,  then,  that  Englishmen  should 
i\  c  the  opportunity  of  rradinc:,  as  they  may  dn  in 
e  present  number  of  Nature,  what  has  been  done  in 
single  small  province  of  Europe,  in  a  city  of  only 
»4,ooo  irdiaV'il.mts,  in  the  cqiiiptnont  of  a  fjicat  I'liivcr- 
V  on  modern  Unes.  The  completeness  of  the  equip- 
( nt,  and  the  magnificence  of  the  buildings  of  the  new 
niversity  of  Strasburg  are  truly  startling.  It  is  to  tbc 
vine  right  of  learning  knowledge,  not  to  the  divine  right 
ruling  wrong  that  these  modem  palaces  are  erected, 
lie  Zfit  Crist  has  indeed  wrought  rcNtniic;  in  the 
mour  thus  rendered  to  science  and  to  philosophyi  to 
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litcrituri-  and  t<i  art.  Ittiperial  flernianv  unite';  uith  her 
own  province  of  Alsace-Lorraine  to  bestow  640,00c/.  upon 
the  new  University  buildings,  and  to  increase  its  existing 
endowments  by  a  sum  of  42,000/.  per  anni:tn  Nor  is  this 
a  solitary  Aict.  During  the  last  nine  years  France  has 
spent  nearly  1,000,000/.  per  annum  On  increasing  and  re- 
organising her  University  institutions.  What  has  England 
to  show  against  this.'  The  Imperial  Government  has 
with  the  exception  of  the  little  Scotch  and  Welsli  grants 
named  above,  done  literally  nothing.  All  else  that  has 
been  dune  has  been  dune  ma' nly  b)  a  few  individuals 
with  great  difAculiy,  on  a  very  limited  scale,  in  tlie  teeth 
of  all  sorts  of  unintelligent  opposition.  Oxford  Convoca- 
tion consents,  amu!  fierce  deb.ite,  to  spend  10,000'.  on  a 
physiological  laboratory.  Strasburg,  in  the  meantime, 
has  quietly  spent  13,500/.  for  the  same  purpose;  and  this 
('■  'g-  '5t  P-  5^")  is  the  smallest  of  the  splendid  group  of 
institutes  and  laboratories  in  the  new  University.  The 
Cor|>onition  of  Nottingham-^the  only  Corporation  that 
has  shown  public  spirit  in  this  direction—  I  nt  some 
70,000/.  upon  an  institution  which  includc>  a  X.itural 
History  Museum  ami  a  i'ubhc  Library,  ami  a  L  niversity 
College.  Nottingham,  has  a  population  of  186,000  souls. 
At  Strasburg,  with  -x  population  of  104,000,  a  <;nm  eqtin! 
to  this  has  been  spent  on  institutes  of  chcmistr}'  and 
anatomy  alone  (Figs.  5  and  9,  pp.  5S9-60),  and  nme 
time-,  as  nuirh  on  the  rest  of  the  l'ai\'crsity  buildin;.:^.  and 
fittings.  Tbc  Corporation  of  Liverpool  very  generously 
contrived  to  accommodate  its  new  University  College  in 
a  disused  lunatic  asylum.  But  the  whole  of  the  buildings 
of  Liverpool  University  College  would  go  twice  over  into 
the  Strasburg  Institute  of  Chemistry  (Fig.  5,  p.  559). 
At  Cardiff,  the  Town  Council,  after  an  attempt 
to  thrust  its  University  College  into  a  still  less 
suitable  site,  agreed  to  rent  to  it  an  old  infirmary 
for  its  various  scientific  labomtories  and  lecture* 
rooms;  but  the  Strasburg  University  possesses  twelve 
buildings,  every  one  of  which  is  as  large  as  the 
Cardiff  building,  and  in6nitely  better  adapted  to  the 
purpose.  O  A  en=;  College,  the  Mason  Co!Icf^c,  the  Firth 
College,  owe  nothing  to  corporate  help  :  they  arc  sus- 
tained by  private  benefiictions.  The  Yorkshire  College 
is  also  innocent  of  any  mun-rip.d  support-  At  Bristol, 
with  a  population  of  about  200,000  souls — nearly  double 
Strasburg— funds  privately  subscribed  to  about  1 1,000/. 
have  resulted  in  a  ragged  fragment  of  ill-assorted  rooms  to 
accommodate  the  local  University  College  ;  the  entire 
buildings  for  literature,  science,  and  medicine  being  less 
than  half  thesiseof  the  Institute  of  Physics  (Fig.  6,  p.  559) 
at  Strasburg.  La-tly,  ilie  cit\  of  N'ewcastlc-on-Tyne, 
with  a  population  of  ]>o/>jci,  rclci;aies  Us  Science  College 
to  the  cellars  of  a  Mining  Institution,  where  it  is 
effectually  buried  from  public  notice.  There  is  noting 
at  Strasbuig  comparable  to  this. 

Englishmen  will  awake  some  day  to  the  astounding 
ne:..;le<  t  and  apathy  that  have  prevailed  and  still  prevail ; 
and  then  perhaps  some  statesman  will  think  it  worth  his 
while  to  turn  from  endless  party  squabbles  to  useful 
national  work.  To  reorganise  the  higher  education  of 
this  countr}'  on  a  scale  commensurate  with  that  of  other 
European  countries,  and  o  co-ordinate  it  with  the  rest 
of  our  educational  system,  and  to  equip  it  with  buildings 
and  appliances  adequate  o  the  needs  of  the  time  would 
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be  a  task  of  truly  national  importance,  and  one  which 
must  sooner  or  later  be  undertaken.  It  is  a  task  befitting 
the  ambition  of  an  enli^d>tcned  statesman.  The  Minister 
who  shall  succeed  in  the  task  will  leave  behind  him  in 
the  memories  of  the  nation  a  monument  more  enduring 
than  marble. 


TIMBUKTU 
Timbuktu:  Reise  liurch  Marokko^  die  Sahara  und  tkn 
Sudan.     Von  Dr.  Oskar  Lenz.    2  vols.  (Leipiig, 

A  S  we  have  already  intimated,  Dr.  Lcnz  is  about  to 

set  out  on  a  new  expedition,  the  purpose  of  which 
is  to  explore  the  unknown  region  lying  bet\vcon  the  upper 
waters  of  the  Nile  and  the  northern  bend  of  the  Congo. 
The  reputation  of  a  scientific  explorer  already  earned 
by  Dr.  l.enz  through  his  researchf^  ir.  tlic  O'oway 
ba&in  will  be  much  cuhauccd  by  the  present  work,  cm- 
bodying  the  results  of  a  very  successfiil  expedition  to 
Nutli  West  Africa,  undertaken  in  the  years  1S70  So  on 
behalf  of  the  German  African  Society.  His  original 
commission  was  restricted  to  a  visit  to  MaroVko,  chict1>' 
with  a  \icw  to  a  more  thoroii:^'h  survey  of  the  Atlas  high- 
lands than  had  hitherto  been  effected  by  recent  trax  ellcrs 
in  that  still  little  known  rc.i;ion.  Hut  the  sanction  of  the 
Society  was  easily  obtained  to  extend  the  field  of  his 
operations,  so  as,  if  possible,  to  embrace  the  still  less 
known  section  of  the  Sahara  lying  between  Marokko  and 
the  Niger.  Timbuktu,  the  southern  terminus  of  the 
cara\'an  routes  acro!:.s  this  part  of  the  desert,  thus  bo  inic 
the  main  goal  of  the  expedition.  The  famous  "  Oueen 
of  the  Wilderness  "  had  been  reached  during  the  present 
century  only  by  tlirce  European  travellers  — Major  Laing 
in  i<'2<<.  Rene  Caiili*  in  iS;S,  and  llarth  in  1S53.  lo 
these  illiiitrious  names  mu^t  now  be  added  that  of  Oskar 
Lenz,  who  not  only  entered  the  place  on  July  1,  iSSo, 
mainly  by  a  new  toute  from  the  north,  but  also  for  the 
first  tune  made  his  way  ihtncc  wcslwaids  through  the 
Fulah  and  Negro  States  of  Mo^ssina  (Massina)  and 
liamVur.*  down  the  Senegal  ri\cr  lo  the  Atlantic  coast  at 
Si.  Louis,  capital  of  the  French  possessions  in  Scne- 
gan^bia.  Hence  the  most  important  result  of  the  journey 
has  been  to  show  that  Timbuktu,  hitherto  r^arded  as 
practically  inaccessible  to  Europeans,  may  be  reached 
bodi  tlir  iugli  Marokko  from  the  north  and  llirough  the 
Senegal  basin  from  the  west. 

It  will  be  thus  seen  thit  the  e^p^fiitinn  naturally  com- 
prises two  distinct  sections  -  Marokko  and  the  Atlas 
ranges  as  far  as  the  Draa  basin,  which  are  exhaustively 
dr.Llt  with  in  the  iitst  volume  ;  the  western  Sahara  and 
Sudan  described  in  the  second  volume,  which  moreover 
contains  some  ^"aluablr  supplementary  matter  on  the 
Fiench  settlements  \n  Sencgambia  and  on  the  physical 
constitution  of  the  Sahara,  besides  an  extremely  interot- 
ing  account  of  the  present  political  and  social  relations  in 
Timbuktu.  Dr.  Lenz  travelled  with  a  very  small  suite, 
limited  to  his  interpreters,  H.aj  Ali  I.utale^i  and  Cbrr^'.^hnl 
Benitcz,  and  his  trusty  Marukkan  attendant  Kaddur.  liut, 
thanks  partly  to  a  letter  of  recommendation  from  Muley 
Hassan.  Sultan  of  Marokko,  partly  to  the  character 
which  be  assumed  of  a  Mussulman  ph>  sicinn.  he  managed 
*0  pass  without  much  serious  risk  througit  the  turbulent 


and  fanatical  Arab,  Berber,  Fubh.  r.rid 
encountered  along  the  route.    Hecce  tm  c^;!.^! 
shared  in  by  some  other  experienced  c\iplacn,ib  1 
travellers  hampered  by  a  minimum  of  !:r.;«r).^. . 
likely  to  prove  more  snrres^fn!  'ir  <har  fi.j^ 

equipped  expeditions,  at  least  where  the  k 
geognphical  discovery  raiher  than 
and  cthnoffraphir  rnMrfrtions. 

From  the  observations  made  at  vanoai  p^flai 
times  it  has  become  more  and  mere 
.Sahara  can  no  longer  be  regarded  a  Li'-is; 
marine  basin  at  least  since  the  early  T«ni«n  1 
theory  may  be  said  to  have  teceUed  its  tmf  1 
from  Dr.  Lens,  who  plamly  shows  xXux  tb? 
western  section  traversed  b\'  h  n  !s  n« 
has  been  assumed,  but  an  irreg^Ur  piucw 
the  north  at  a  mean  devation  of  AreiB  Iso  i»  1 
and  even  nt  T.^ndrni,  ir^  lowest  le^-el.  sil'.  n^i 
altitude  of  400  or  500  tect  above  the  At !■«>■• 
face  is  vsuied  with  stony  and  saody  ttac»,tldf 
'"arcg"  or    igidi,"  which  h.ivc  noihm;;  ic  vmm 
n^arine  sediinentar)'  deposits,  but  ha^e,  ra{s.::«)s 
duced  by  the  weathering  of  sanditnoe,  carojl 
bi)niferous  limestones,  which  appear  cokrcKfr 
formation<i     It  is  thus  evident  that  th;- 
Ivas  been  dry  land  for  vast  ages,  and  the  vjcns  flt 
must  be  inferred  from  the  nuitiemus  or«4# 
courses,  whose  deep  channels  are  disim.Th  »!■ 
erosion.     These  wadies,  many  of  v>hkk 
been  flooded  within  the  last  few  ihewml  IB 
from  the  central  high!,.;  -!-  north  and  r^-ton 
Mediterranean,  east  to  the  Nikf  south  t»  iia 
Niger,  west  to  the  Atlantic    Hence  down  t 
tively  recent  times  the  Sahara  was  a  *riJ-< 
wooded  region  thickly  inhabited  by  agr.cu'"Ltf 
toral  communities,  themselves  the  d«::*ac«Mi, 
ce.ssors  of  still  more  primitive  peoples, the  or 
of  ral.tolithif  .i  n!  Neolithic  man  m  other 
globe.    In  the  1  audcni  district,  abtMt  a; 
meridian  of  Timbuktu,  Dr.  Leas  dtscvieni 
ments  of  hard  greenstone  well  worked  ifiil 
similar  objects  have  also  been  found  bt  (jc 
as  far  west  as  the  Knfara  oasts  sootti 
The  A^tic  camel  is  here  a  comparttiv 
trudcr,  preceded  by  the  Garamantian  vs.- 
the  elephant,  trained  also  to  warbv  the  mc 
and  Phccnician  Carthaginians.    The  <:i<x 
survives  in  many  of  the  po<ils  arvtl  lakelti^ 
marking  the  course  of  tuigbly  «trc4in«,  ■ 
sent  their  perennial  Hoods  down  to  il 
marine  basins. 

Apart  from  possible  cosmic  inducAoe- 
tribiiCes  the  great  change  that  has  taker 
historic  period,  not  with  Pe?<;hel  to 
Polar  winds,  which  in  the  Sahara  y  ttk^  ' 
northern  and  north- westan  atmotpbt' 
Uigdy  to  die  reckless  destwictieo  of  ihr 

?t  one  time  co^rrrd  vn-st  tri^r*^  -n  t 
treeless  region.  Wixh  the  \TgeLatM  . 
moisture:  all  the  laiye  fiMiaa  becam 
settled  population^;  ut-ro  s\irrcpd«J  Ir* 
Berber  (Hamitic)  stock,  joined  later 
i  the  Arabian  Peninsula. 
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Of  Timbuktu  Dr.  Lcnz  gives  on  the  whole  a  satisfactory 
ccoimt.  During  his  residence  in  the  place  from  July  1 
0  July  t8,  iSSo,  he  was  hospitably  eniertainetl  by  the 
vahia,  a  sort  of  '*  nurgomcistcr,  '  or  civil  magistrate,  who 
s  mayor,  aldermen,  and  town  council  all  rolled  into  one, 
ut  who  possesses  no  |)olitical  authority  whatsoever, 
incc  its  capture  by  the  Fuialis  in  wiicn  the  fortill- 

ations  were  razc<!,  Timbuktu  has  been  a  purely  com- 
lercial  town,  a  general  emporium  for  Western  Sudan, 
pen  to  all  comers—that  is,  to  all  the  "  Faithful,"  but  un- 
irtimately  a  constant  |bone  of  contention  between  the 
ival  Tuarik  (Berber)  and  Fulah  tribes  of  the  surrounding 
mds.  At  the  time  of  Dr.  Lenz's  visit,  the  Tuariks, 
nder  their  "  Sultan  "  Kg-Fandagumu,  were  in  the 
scendant,  but,  beyond  levying  dues  on  the  imports  and 
vports,  neither  they  nor  the  Fiilahs  ever  interfere  in  the 
ical  administration,  wln< :h  is  left  in  the  hands  of  the 
[ahia.  This  office  itself  is  hereditary-  in  the  Moorish 
imily  of  Er-Rami,  originally  from  the  South  of  Spain, 
ence  known  as  "  Andalusi,"'  and  settled  in  Timbuktu 
nee  the  sixteenth  century.  The  present  Kahia  atil'ects 
le  title  of  "amir," and  is  said  to  be  aiming  at  the  sovereign 
[iwcr  by  making  himself  independent  of  the  Tuarik  and 
ulah  factions.  In  this  he  ap{>ears  to  be  encouraged  by 
le  French,  who  have  lately  reached  the  Niger  at  Scgii, 
id  who  have  quite  recently  induced  him  to  send  an 
envoy  "  to  Paris. 

During  the  journey  from  Timbuktu  to  the  Senegal  Dr. 
enz  saw  a  good  deal  of  the  Fulahs,  who  are  now  every- 
here  interspersed  among  the  Negro  populations  from 
>"adai  and  Darfur  to  Scneganibia,  and  to  whom  appa- 
:ntly  belongs  the  future  of  Central  and  W  estern  Sudan 
:tween  the  Niger  andWadai.  Unfortunately,  in  discussing 
ic  origin  of  this  mysterious  race,  he  revives  the  now  ex- 
o<lcd  theory  of  a  "  Nuba-Fulah"  family,  t>rst  suggested 
(  Fricdrich  Midler,  the  learned  but  somewhat  venture- 
mc  \'ienncse  ethnologist.    .\t  least  Dr.  Lenz  goes  so 
r  as  to  say  that,  "touching  the  ethnographic  position  of 
is  people  Frietlrich  Mullcr  has  probably  hit  the  m.irk 
grouping  together  the  Nubas  and  the  Fulahs,  whom 
.•  coller lively  calls  Nubas,  and  divides  into  a  western 
id  cuistem  section"  (p.  261).    This  might  not  be  in 
elf  so  surprismg  but  for  the  fact  that  he  further  on 
fcrs  to  the  writings  of  G.  A.  Krausc  on  the  subject 
t»w  Krausc  distinctly  separates  the  Fulahs  from  the 
jbas,  or  rat  her  ignores  the  connection  altogether,  and 
ie*  them  to  the  Hamitcs,  calling  them  "  Ur-  oder  Proto- 
miten.''    It   m.iy  be  added  that  with  the  materials 
w  available  (Lepsius,  Nachtigal,  Faidherl>e,  Newman, 
ause,*  Reinisch,  «S:c.),  it  seems  possible  to  determine 
r  mutual  relations  of  all  these  peoples  with  some  show 
probability.    But  in  any  rase  the  Fulahs  are  certainly 
t  .\ubas,   nor  are  the  Nubas  Hamites.'  Whether 
au^  is  right  in  affiliating  the  Fulahs  to  the  Hamitic 
Hip,  "tnag  d.ahingestellt  wcrden,"  at  least  pending 
ther  information.    The  type  is  distinctly  non-Negro, 
faring  from  it  in  almost  every  racial  characteristit 
I  formation,  complexion,  texture  of  the  hair,  figure. 

inbcrs,  mental  qualities.    Dr.  Lcnz,  who 
ties  of  studying  full-blood  s[)eri- 
r  striking  resemblance  to  Eurn- 


peans,  and  describes  them  as  of  light  complexion,  with 
slightly  arched  nose,  straight  forehead,  fiery  glance,  long 
black  hair,  shapely  limbs,  tall  slim  figures,  great  in- 
telligence. At  the  same  time,  since  their  diftusion  among 
the  .Sudanese  populations  the  Fulahs  have  become  much 
modified  by  crossin;,'s  with  the  Negroes  and  Arabs.  "  No 
territory  or  state  is  now  found  exclusively  inh.ibited  by 
pure  Fulahs,  who  are  everywhere  intermingled  with 
Negro  and  Arab  communities  "  (p.  259), 

The  work  is  illustrated  with  i-ome  good  woodcuts  and 
plates,  mostly  from  photographs  and  sketches  by  the 
author,  who  h.is  also  added  a  general  map  of  the  region 
tr.iversed,  anil  as  many  as  eight  carefully  prcpare<l 
itineraries  of  Its  several  sections.  A.  H.  Ki;.\NF. 


OUR  BOOK  SHELF 

Physical  Arithmctu:    By  A.  Macfarlane,  D.Sc.  (Lon- 
don :  .M.acmillan  and  Co.,  1885.) 

This  is  a  ver\'  thorough  work,  and  one  admirably  adapted 
for  the  use  of  physical  students  :  indeed,  we  think  so  well 
of  it  that  wc  would  recommend  it  for  use  in  all  schools 
and  establishments  where  the  subjects  of  which  it  treats 
are  taught.  There  is  a  great  amount  of  matter,  tersely 
put  and  aptly  illustrated  by  copious  worked-out  examples, 
and,  in  addition,  there  is  good  store  of  exercises  to  try  the 
pupil's  strength.  .Answers  are  appended,  and  a  useful 
inclox  crowns  all. 

What  is  its  subject-matter It  treats,  wc  should  say,  Hr 
flttiiii  scibili,  and  perhaps  ilc  quibu<:dtim  nliis.  But  to 
descend  to  particulars:  there  are  nine  chapters,  and  in 
these  are  discussed  matters  financial,  geometrical,  kine- 
matical,  dynamical,  thermal,  electrical,  acoustical,  optical, 
and  chemical.  Have  wc  not  rightly  described  its  subject- 
matter  above  }  Dr.  Macfarlane  has  done  much  good  work 
in  other  directions,  ai  d  in  this  particular  direction  he 
gives  us,  not  the  result  of  two  or  three  months'  turning 
over  of  text-ljooks,  but  what  he  has  noted  down  since  his 
student  days  ;  hence  he  speaks  of  what  he  docs  know. 
A  diligent  student,  an  original  researcher,  he  has  learned 
and  assimilated  methods  arrived  \\X  by  such  masters  in 
physics  as  Thomson.  Maxwell,  Tait,  F.verctt,  .and  Chr>"stal, 
and  put  them  together  here  in  orderly  method.  This 
method  the  author  calls  the  cquivali-nct'  method.  "  Each 
quantity  is  analysed  into  unit,  numerical  value,  and,  when 
necessar)',  descriptive  phrase.  The  rate,  or  law,  or  con- 
dition, according  to  which  one  quantity  depends  on  one 
or  more  quantities,  is  expressed  by  an  equivalence.  These 
equivalences  are  of  two  kinds--absolute  and  relative  ;  the 
former  expressing  the  equivalence  of  dcprndt-nce,  the  latter 
the  equivalence  of  audstitution  or  replacement" 

Wc  cannot  jjive  a  brick,  but  we  feel  sure  that  the  edifice 
to  which  we  liken  the  book  will  l>e  found  to  be  con- 
structed on  thoroughly  sound  principles,  and  that  no 
student  who  buys  it  on  our  recommendation  will  regret 
having  done  so. 

It  would  take  a  verj-  long  time  to  test  the  furniture  {i.€. 
the  examples)  :  upon  its  suitability,  we  cannot  now 
pronounce  an  opinion  ;  moreover,  each  student  will  have 
his  own  p.irticular  room  to  explore  :  .after  a  visit  to  all 
the  rooms,  each  appears  to  be  ((uite  comme  il faut. 

Coordonntii  fhtralllUs  etaxiaUs.  M/thodede  Tratis/ormo- 
tiim}^eoiiutriqu,  i  t  Proit'de  nouvt'nu  de  Calcul graphiquc , 
dt  duits  de  la  (Jotisideration  des  Coordonn^es  paralldes 
P;ir  Maurice  D'Ocagne.  (Paris:  Gauthiers-\'illars, 
18S5.) 

Two  fixed  points,  A,  H,  called  the  ori(;in  of  co-e>rdiii,jtcs, 
are  taken,  and  through  them  arc  drawn  two  parallel 
straight  lines.  Hz- ;  these  are  called  axes  of  co-ordinates 
(or  co-ordinate  axes).    Lengths,         BN,  measured  on 
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these  lines,  upwards  positive,  downwards  negative,  are 
the  ca-ortHnates  of  the  straight  line  MIf.   So  much  for 

the /^»"'f/' /  CO  oidin.t'es.  Take  a  straight  !m«c,  Cj',  for 
axis,  and  oa  uiii  line  .i  point,  O,  the  f>oli'  ot  the  system. 
A  straight  Une  is  determined  by  the  angle  B,  which  it 
makes  with  the  axis,  and  by  the  length  X  fi on^  O  of  its 
intersection  with  Ox.  These  are  the  co-ordinates. 
Elementniy  derails  of  these  two  systems  arei;iven  for  the 
former  in  Lli.ipters  I.-V.  (pp.  1-33);  for  the  latter,  in 
Chapters  V'l.-V'l II.  (pp.  36-43).  Several  applications  to 
examples  are  discussed.  Chapters  IX.,  X.  (pp.  52>73)  arc 
devoted  to  a  "  M<5thode  de  transformation  gdom^triquc 
foti'I t'f  sur  la  .simple  rnmp:iraison  dcs  coordonn^cs  paral- 
Iclc-s  avcc  Ics  coordoniu'cs  l  ectangulaires."  The  "  proc^de 
nouveau  "  is  the  clm^itig  poition     this  rh.ipter  (pu.  73-82). 

The  illustrations  in  the  pamphlet  are  mostly  taken  from 
cur\es  of  the  second  degree,  but  these  co-ordinates  a 
kind  of  tangential  co-ordinates — are  ttaeful  for  such  ques- 
tions as  the  following  :— Find  a  curve  such  that  a  portion 
of  a  tangent  intercepted  between  the  point  of  r  (nit.ict  and 
the  axis  has  a  constant  lengih  (the  tractrix  is  such  that 
the  area  between  it  and  the  axis  is  equal  the  area  of  a 
semi-circle,  radius  equal  distance  from  origin  to  cusp  of 
tractrix)  ;  find  a  curve  such  that  the  portion  of  a  perpen- 
dicular /y  to  the  a\i>  Ot  dr<i.\n  through  the  f'n't  T of 
the  tangent,  limited  on  une  side  by  Ox  and  on  the  other 
by  ^e  corresponding  normal,  has  a  given  length  (the 
curve,  of  course,  is  readily  seen  to  be  a  cycloid). 

The  pamphlet  is  an  interesting  one,  and  suggests 
methods  uf  jiKired-ire  whirh  in  ^onie  cases  hare  advant- 
ages over  uiiier  methods  more  iamiiiar. 


LETTERS  TO  THE  h DITCH 

[TTUEJBt9rioa  natMdhimsilJretpmtihtfor  opiniomttMprustit 
hy  his  forrupondtnU.  Ntithtr  earn  kt  mmUiiake  t4  return, 
or  to  correspond  vritk  the  wiitn  of,  rtfecttd  manuscripts. 

No  notice  is  l,iien  of  anonymous  cemmuHuaiions . 
ITHt  Eiiilor  urgently  requests  corrapondents  to  keep  their  letters 
as  skort  as  possible.     The  pressure  on  M    /  :  c  is  so  great 
tkmi  it  is  itnpatnU*  otktrwise  to  insure tkt  afftarante tvtn 


The  Colours  of  Arctic  Animals 

I  AM  M»rry  di  it  I  c;inno(  agree  with  my  fri'  nd  Mr.  Meldola 
.i>  to  the  insutticicncy  of  the  cxjibnatinn  <h  the  white  coloration 
•  >f  .\rctic  manunals  and  birds  .ns  due  to  jTOlective  ]  '  !i  >n, 
,incc  it  ap|)cars  to  me  that  there  is  no  iiiiiM)i-tant  gioup  ot  iacts 
111  natural  history  of  which  the  explanation  is  more  complete; 
while  on  the  other  hand  I  venture  (though  with  v.nu-  hesitation) 
to  question  the  b«$is  of  his  counter  explanation,  a^  I  uid  not 
aware  of  any  sufficient  proof  that  coloar,  persf,  aflTects  the  radia- 
tion of  low  t;ra  leheat.   At  alt  eventi  I  feel  folentUy  certain 

Mi.it  il  l-  I  ,  ,<_•,  if  it  exists  has  had  no  i>erceptible  infloenoe  io 
■  IcteruiHua^  liic  white  eolours  of  Arctic  animal^-. 

I  am  not  inystdt' aware  of  there  !  1  ;nj;  "inKny  speeics  "  pos- 
>es>in^  the  white  coloration  as  to  wbuh^lnTe  is  any  difTiadty 
in  seeing  the  advantage  they  may  dv  i  iM  Imm  il,  and  there  i> 
certainly  .•»  Knige  body  of  facts  showing  that  mlour  i>,  in  .almost 
All  animals  and  in  every  part  of  the  world,  more  or  less  pro- 
tective or  adaptive.  If  the  white  coloration  of  .Vrcti?  inimals 
stood  alone,  it  mteht  he  thought  nLcessarv  to  supplnmm  the 
proi<  ctivc  iheoiy  by  any  available  physical  explanation,  but  we 
have  tnke  acconnt  of  the  parallel  ca»es  of  the  sand -coloured 
dc»i  rt  atiitnals  an'l  the  green  eoloiired  <lenifcns  of  the  evef- 
vcid.iiit  tropical  forot^  ;  and  thougli  in  Inith  the-e  region*  there 
xT<i  luinicroiis  exct'pti<»nal  ci-e's,  wc  can  almost  always  see  the 
reason  of  thvse,  eidier  in  the  aUscnei-  of  the  need  of  proleciion 
'ir  III  tlic  greater  inii>ortancc  of  con^jiiiuons  colouring.  In  the 
Arctic  regions  these  except ion^  are  parttcularly  instructive  \k- 
caute  in  almost  every  ca.se  tlie  reaMHi  of  thera  i«  obvious.  Let 
me  call  artenlioii  to  a  few  which  now  occur  to  me. 

In  the  Arctic  zone  the  wolf  docs  noi  mm  white  like  the  fox. 
the  reason  evidently  being  that  be  hunts  to  packs  and  conceal- 
meat  from  hi^  )  rcy  if  not  needed.    So  the  muslc-shee|i  ami  the 
""^l^  thcMigh  both  exposed  to  the  extiemest  cold,  are  not  white. 


l>ecause  ih^  arc  both  swifi  and  vtrvnj  ini  r<r-i  r 
from  their  enemies.    For  the  toiae  reivii  1^ 
the  cariboo,  nor  the  reindeer  art  rn'outit  «t.-r  -r 
glutton  and  the  table  arc  dork- eolourH,  ib^y^  «i.  : 
coldest  regions,  and  this  Is  dearly  H-rct'  ^c  d/^»  u%.  -  • 
are  better  concealed  from  their  .  ;  >    s  »  '.aV  1 
t  1!  ■.11.      If  .un  rsefill  pro'ection  tr  tm  c  l  !  f-if^'  • 
by  .1  vsliUe  we  should  expect  it  10  iy'.<'-'  w--  . 

the  Eiquimaux  *logs,  exp<jsc<l  for  counilc-  ir'- 
se\ crest  climate.    Hut  they  gaincl  the     ;  ■ 
thickening  of  the  w*>olly  uixKieoi!  in  i 
animals  :  and  this  siigjjcsis  the  gt.ncril    1         -  ■ 
he  always  e.xsier  and  '^aier  (o  t;ain  w.itm"'.  i^; 
modification  ol  colour,  which  could  ccTtajtjj  .D" 
small  eflfecti  and  might  often  interfere  with  ^\  ' 
greater  im(K>rl.incc.  Exactly  aiMJogtWS eaas  tiAt  *: 
The  raven  is,  pcrhaiw,  the  extremest  Arttk  i^<a\ 
(11  c.uii'in.  !•  h.is  no  need  of  conccalmear  se  i;v 
prey,  iuid  ihua  U  keep*  it*  jet  black  co»t  is.  I 
INjlar  winter. 

'I  hc  physical  explanation  of  melon i»m  m     ■  ^- 
other  insects,  on  the  other  hand,  s«.-ems  to  icc 
sound  one  ;  but  even  that  re-iuirc*  more  cv.J^';.  -  . 
knowledge  of  the  habits  ul  tlie  <pceie^  h<l  r'  vt  : 

as  proved.  It  may  be  tiiat  the  dark  cvloana{  t  - 
assimilatbig  with  the  surroundings  ofthe  i»«c  '"f' 
and  this  can  only  be  decided  by  ol«U>atMM  ^Wfc 

to  the  i>oint  in  question. 

Hut  even  if,  in  {\>U  case,  the  dark  cal< -or  hi* 

I  order  to  favoui  tlic  .il»sv»rplion  of  the  ilirec*  rs?*  < 
sun,  it  afTurds  no  support  whatever  to  the  wC- 

,  in  which  the  radiation  of  the  ol)Kcure  heal  fn  it 
ha&  to  be  checked.    I  may,  fvth  ^ps  le  »p>'tj-  ■«  ■ 
as  it  is  mtberout  <>f  niy  line,  but  I  am  n 
experiments  to  determine  tbemflornceof  ciil.n  t  .si-  . 
from  the  structure  and  wrface-tcxtore  of  o  J  ^err  •  - 
the  radiation  or  nbMvpdooof  heal  of  a      i;r>,lf  • 
an.l  from  a  dark  source.    The  only  aatbon>}  1  ^ 
(Ganot's     Physics."  eighth  edition  I  «*««  rsAff^- 
colour  h.vs  no  effect  in  such  rases,  f'>r  I  find  ■latU'L 
that  the  radiating  power  of  ^w/V/i- ^  and  -.^*lii«e: 
both  lieing  given  as  too,  while  InJt  im  t»i  i%  ■  :nl>  . 
p.  352,  the  absorptive  jx)wer  of  tbe*c  tw  ■  mjK  ■ 
100.  the  source  of  heat  being  copj^r  at  t  »-i  '  » 
IndLin  ink  is  given  as  S5.    thi*  i««a»  t^J^ 
texture  or  molecular  stntctSffe  i*  (be  iSBportUS  y- 
cokwr  baa  no  effect  whatever. 

In  order  to  determine  experimentally  wn«ef  ' 
feathers  are  inferior  to  Mack  a<  ladiatOIS  *A  """'If^' 
not  do  to  employ  »'ained  or  dyed  material  tac*"**" 
employed  mip'ie  >Ur>'  the  texture  of  the  si;rfl«,s»; 
effect  not  at  all  .luc  to  the  colour.     A  fair  trrf 
by  two  samples  of  doth  or  •!  ii,ik  1  w  i\Tn  i>>ii-  •  ■  ' '  . 
nalur.Al  wool  respectively,  the  wx«4  (o  \<  ^  i-- 
same  breeil  of  »heep,  and.  if  i^'ssiMe,  fnjw  4^ 
while  the  material  must  l>e  av  nearly  1^  1"  ''"'  * 
weight  and  texture.    1  shall  be  gla.l  to  Irir--  tr  r  v  » 
or  any  other  of  yoar  readers.  wh«f  bet  any  «jen^' 
kind  has  been  made,  or  whcdier  ibere  »  aaj  «» 
believing  th,tt  the  radiation  of  aaioBal  b«*i  »  <^>^ ' 
colour  alone.  Al»«D»K** 


Civilisation  and  Eyesicbt 

The  5tati>tics  of  eyesight  given  by  Mr.  M 
Sati  re  (p.  $03)  rel.iting  to  the  mhahilm" 
Islands  as  tested  by  the  Army  irsi  .lots  t*>«lt  _ 
to  the  solotioa  of  tne  qnettion  of  'be  rchtw  •c**'^ 
of  civilised  and  s,iva^e  races  than  any  pnm*** 
which  has  api'c.iietl  in  yourcohimas,  as  * 
them  with  statistics  obtained  under  stmilM  >.W'  " 
country.    The  AnthroponictTic  t.  .•>tnmitt«  «  « 
ciatiun  gave  a  seiies  of  t.-iMes  in  their  Kr}»^  ' 
the  tesiilts  of  their  inquincs  into  the  sight  of 
the  cotiimunily,  tarntd  out  t'V  luc.in-  -f  ihr  \rx»  ; 
for  the  p«ri>ase  of  comparison  with  Mr  t.u;v  '  -  ^ 
oxtricted  the  retamt  rcbUmg  to  men  emi  lo*^'' 

I  and  other  out-door  occupatioBi  a»  aiov  nc^i"  \ 
coalitions  of  life  of  savage  pv^j  Ic  ;r.'  '.i-^ 

I  tiigetber  » ith  Mr.  iiappys  hi  the  fuHuww*  tab*  - 
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laiii^  i:W'c'. I  al  Enclish  AcriL-.i!-  English  acri- 

lich  ihc  Army  tuniTand  out  door  Soloman  ULan(Serf,  cultural 

-•i'<Ioi»  wrrc  Uboiuen,  DM  IMWd-      labouicn, &c., 

iistin^Uhcd  16  to  4$  fcan.  MK«ty«M». 

N«.  of  ofac  No.  «f  If o.  ofoba. 

5  to  to  ...           I          ...  —  ...  — 

10—15  ■•■            •  —  •••  ~- 

15—20  ...           4         ...  —  ...  I 

20—25  ...        S  I 

25—30  ...       15       ...  —  ...  I 

30—35  ->       89  —  ••  2 

35—40  ...       34       ...  I  ...  3 

40—45  ...       a7      ...  o  ...  3 

45—50  ...      40      ...  o  ...  8 

S«>-55  1}       ...  7  " 


5S-60 

60—65 

65—70 

70—75 
75—80 
So— 85 
85-90 
90- 

Total 

Average 

Menn 


5« 

40 

40 

9 
3 
s 

 S 

J8S 

52  I 

55° 


9 

7 

3 
2 


22 


57  5 
55  o 


8 

4 
2 
2 
I 
I 


49 

52  5 
52  5 


•  M«»»  nr  *ahlt  of  lC^cJ^u^t  freqliem  y 

Mr.  Guppy's  figures  lure  too  few  in  number,  and  too  iirqgulv 
I  tbeir  rdation  to  each  other  and  to  the  colnmny  of  fienres  on 

ither  side  of  them,  to  be  accepted  as  representative  of  llie  range 
f  vision  of  the  Solomon  Islanders,  and  he  must  have  stuinlilcd 

0  some  of  the  bettci  examples,  or  else  the  short-sighted  men 
ave  not  i>reM.T)tcd  thciiistivcs  to  him  for  examination.  Ncvcr- 
lelcss,  taJ-  iii;^  i!n-  figiircji  as  ilu  y  >iand,  they  give  no  supp  ort  to 
i«  kiclicf  lh.n  savage*  pon^ess  belter  sight  than  civilised  peoples, 
[r.  Guppy  gives  60  feet  as  the  distance  at  which  the  test-dots 
ere  di^itinguished,  but  the  average  of  his  figures  is  57*5  feet,  or 
!)ly  half  a  foot  more  than  Prof.  Longmore  worked  out,  from 
bwrvatioM  on  British  tecniils,  as  the  distance  which  the  test- 
Ota  oi^ht  to  be  seen  fn  good  daylight.  Judging  froni  the  run 
ftbe  figures,  I  should  place  the  so-called  "  normal ''  vision  of  the 
olomon  Islanders  at  55  feet,  or  j)Os.sil)ly  at  52  5  feci,  like  the 

1  f^i'.li  lalxiurinp  classes  of  the  age  of  tw  rity-'  tu-  yi  .u-,  i-  ,ir 
I'uri  v  ri  j)rcbcntmg  th.it  age  are  remarkably  unitonii  in  tiicir 
-!i  ihuticii,  and  therefore  neai  tliu  tiuth.  The  average  of 
te  Soluiiion  Islander-i  is,  it  is  (rue,  higher  by  5  feet  than 
be  English  in  XBSf  taUe;  but  this  is  obviously  due  to  the 
isence  of  otxervationa  od  the  Ies»  pcrfeci-swhted  iodividiuUs 
i-lnnging  to  the  former  nee.  Even  when  tftie  test  is  one  of 
cing  objects  at  the  greatest  distnoce,  the  best  savages  are  in- 
rior  to  the  be«t  Knglish  by  about  one-third.  Mr.  Guppy  evidently 
:Iievcs  that  the  .Solomon  I-lnin'i  r  .  [lll,^<  ^s  v<  ry  uj  iri-n  sight 
mparcd  with  ourstlvcs.  espin.illy  fuj  d:>Uiit  iJ-jcl;  :  in  l  Mr. 
\.  Dufficld,  who  read  a  pa[>«r  recently,  at  the  .\nili:  1  I ^iL  il 
Intitule,  on  the  natives  of  some  adjoining  islands,  wa^  sail 
■re  firmly  of  this  opinion  ;  but  it  is  obvious  that  the  question 
nnot  l»c  decided  by  general  impressions,  nor  by  the  result  of 
mparisotis  with  sight  the  value  of  which  we  are  ignorant, 
avellers  rMturally  record  cases  in  wluch  their  own  sight  (which 
ey  believe  to  tie  good,  but  which  may  be  very  bad)  b  out- 
tpped  by  savages,  but  do  not  encumber  their  pag«s  with 
gativc  evi  detice  of  the  kind.  Their  miMakc  Hes  in  confounding 

Btenesv  Mri.i>iiin  wilh  ihc  rtM;l|s   of  ■,|ivri,il  liriiuiiiL;  I'f  f  iuca- 
iR  of  ll;!:  r.H  nil)  yl  scfJJig— -results  quite  .i*  liilich  ■Irriiuienl 
inrnial  training  a'i  on  the  use  of  the  eyes. 
Bolton  Row,  Mayfair,  April  IJ  Charlks  Kobekts 


Par-tightcdnea* 

ALIjOW  me  to  corroborate  the  report  of  your  corresjiondent, 
Kose  letter  appears  in  NatURK  of  April  2  <p.  5  6)  as 

the  visiliility  (.f  very  (!i'-t.mt  rcrKj-,:ri.iI  object-.  In  tlif 
■ring  of   lJ>j7  I  trnvi.Utng  from  Isyme,  northw.iri! by 

'\  I  uurino."  ami  from  i()u  summit  of  the  A[K"niiine  on  iIic  r'i.nl 
:iwccn  Florence  and  iioiogne,  I  saw,  with  astonishment,  the 
li  >le  range  of  the  Swiss  Al[>s,  not  merely  distinguishable  but 
fisptcuoo*.   Measttied  on  the  map  in  a  direct  line  the  nearest 


part  of  the  raoge  was  dbtant  about  aoo  miles.   The  extreme 

Crtion-s  including  Mont  Blanc,  were  considembly  more.  I 
ve  no  doubt  that  the  atmospheric  conditions  were  unusually 

favourable.  For  when  1  asked  the  ^'Lttutino  what  mountains 
they  were,  he,  having  often  pa>.se<l  thai  way  without  seeing 
them,  said  th.  y  Nw  to  iv  tliinj.'  but  clouds.  I  told  him  (h:\t  1 
knew  a  snow  mountain  wlitii  I  saw  it  ;  and  as  a  (jcasant,  living 
..n  tlie  spot,  shortly  jiassed,  I  renewed  my  inquiry — to  which  he 
immediately  answered,  (o  my  surprise,  that  they  were  the 
mountains  of  Switzerland.  J.  HimstSV 

Stoneaston,  April  7 

On  September  3,  1874,  from  the  Pi/  Muraun,  near  Disscntis, 
I  saw  the  white  dome  of  Moot  ni.inc,  distant  .il>out  1 10  English 
miles,  the  Piz  Muraun  is  only  about  9500  feet  I  was  sceptical, 
till  a  reference  to  maps  showed  a  line  of  intervening  depressions. 
I  feel  sure  that  some  Alpine  tourists  will  be  able  to  furnish  Herr 
Met/gcr  with  cases  of  numntains  identified  at  distances  vastly 
exceeding  this  of  mine.  £.  HlLt 

Cambridge,  April  S 

The  Pupil  of  tha  Eyea  during  Emotton 

In  otnncction  with  the  above  subject  the  following cxperiuieat 
may  be  of  interest  to  your  reiulers.  h  is  one  I  made  many 
year-.  a;;o  ulien  studying  the  border-land  Ijctwecn  physiology  and 
psycholt^y.  At  that  time  I  showed  and  explained  it  to  a  number 
of  my  fricnd!<. 

In  thi<  experiment  it  appc.irs  to  the  olwerier  as  if  I  had  con- 
trol over  the  muu-tcs  of  the  iris,  as  I  can  make  the  pupil  of  the 
eye  large  or  small  at  will.  Placing  myself  in  fr '  iii  i  f,  nnd 
looking  iiAvnrils.  a  windiiw  or  other  !>right  light,  tin-  "Ij.scrver  is 
dcsireti      \sri:.h  .n.l  ^.ly  when  tn  cmilr.ut  or  expand 

it.  On  the  order  being  given,  ilie  pupil  ls  seen  to  expnnd  or 
contract  as  ilesired.  This  experiment  can  Ixr  easily  made  by  my 
one  in  the  following  manner  :— The  eye  is  dircctcti  towards  ihc 
light  and  a  point  looked  at,  the  eye  Infin^  kept  stea<ly  during  the 
whole  experiment.  Under  these  conduions  the  brwht  light 
causes  the  pupil  to  contract  automatieallv,  and  when  desireoto 
expand  it  all  that  is  ncccss.ijy  is  to  take  the  attention  away  from 
Ihc  eye  nini  fix  it  on  sdme  other  part  of  the  body — say,  by  biting 
the  tongue,  pinching  tin    .ti  i,  I!\        i  incans  the  sensi- 

tiveness of  tite  retina  is,  (oi  v. ill  ksiavvii  ii.t^'  n-,  n  li'iccd,  and  the 
pupil  automatically  dilates.  To  cause  it  .iL;  iiu  to  1 1  ustract,  the 
mind  has  simply  to  be  rcc.illcd  to  the  eye  and  attention  given  to 
the  vi>.ual  impressions. 

This  c.xi'criment  supports  the  explanation  given  by  Dr.  Herd- 
man  in  Mr.  Clark's  letter  in  Nature,  vol.  xxxi.  p.  433.  and 
also  the  explanation  nven  by  Or.  Wilks  at  p.  458.  When  the 
mind  is  under  the  influence  of  ftar,  the  energies  are  diverted 
from  the  eyes  and  the  pitpHs  dilate  on  account  of  the  reduced 
sensitiveness  of  the  retina.  While  5n  anger,  sight  Ixiing  power- 
fully c.illt  I  into  .i.  'ir  ri,  t!u  -.ensitiventss  of  the  retina  is  increased 
anU  the  i  .uiionKiiu  .i!jy  contracts,  so  that  tjenerally  we  might 
expect  tint  -UiriiiL;  Ihn-e  emotions  in  whicli  the  uyes  ux  called 
into  action  the  pupils  will  be  small,  and  that  wlieti  the  iieivous 
cnergie'^  .ire  directed  away  Irom  the  eyes  tO  other  centres,  the 
pupils  will  be  large.  JOHN  Aitkkn 

Torquay,  April  8 

Notes  on  the  Geology  of  the  Pescadores 

DVRTNf;  a  stay  of  two  days  in  Malcung  Harbour  in  1S77,  I 

collected  -T  few  notes  on  the  geology  of  this  small  gtoup,  which 
has,  from  its  recent  occupation  by  the  French,  been  brought 
before  the  notice  liu  public.  Tlnsi^  i, lands,  which  were 
briefly  ilescnbed  in  tlic  last  number  of  NatI'RK  (p.  540),  have  a 
characteristic  appearance,  lieing  fiat-top|>eil,  100  to  2co  feet  in 
height,  and  presenting  a  rather  barren  aspect  from  the  scarcity 
of  trees  aiul  shrubs.  Oampicr,  who  visited  them  in  1687,  de- 
scribed them  as  "much  lilce  our  Dorsetshire  and  Wiluhire 
Downs,"  producing  "thick,  short  grass  and  a  few  trees,"  a 
description  cquaHy  applicable  at  the  present  day. 

As  far  Bs  I  could  ascertain,  the  whole  group  was  of  basalric 
formation,  the  columnar  structure  li-iii^;wtll  developed,  columns 
30  to  40  feet  high  being  obscrvablr  ui  the  faces  of  some  of  the 
cliffs.  Ill  ;hc  places  1  visited  tlu  (.lul-  were  built  up  of  two 
basaltic  streams  superimposed,  the  tv*o  m.xsscs  tow  aids  their 
junction  In-ing  scoriaccous  and  amygdaloidal,  and  separated  by 
a  layer  three  inches  thick  of  a  red,  solt  rock  or  laterite.  The 
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GAvitifls  of  Uie  vesicular  parU  of  th:  rock  were  often  filled  by 
ealctte  or  tuenatite. 

The  a|i[>arcia  ul»»viitc  of  any  cone  or  t'lfi*  dopj-iit,  ihc  cou>- 
j<atl  uiid  coluiunai  >lriittnrc  of  the  rack,  ami  ttic  vcrlical  |;o-.ition 
of  ilic  tuluiniiji,  seemed  lo  ^1)  j«  that  the  whole  had  L)cen  origin- 
ally one  continuous  ^hcei  of  suhmarim.'  lava-slrciins,  which  liad  , 
been  iubs^quciitly  clcv-itcd  and  cul  up  by  ihc  waves  into  ihc 
stcveial  i:^laiids--a  coiii.lus;uii  which  wa^ supported  by  two  other 
drcuui^iaiKi::. :  the  funii  of  ilic  isUuids  Mid  the  cfaaUow  inter- 
veaii^  depths  (6  to  9  (aiboms). 

Il  U  noteworthy  Ibu  several  of  the  islaods  sloped  away  grmlu- 
atty  weM-ioMh-wcst  to  S0ttlli>weBt,  a  direction  cdaddioB  with 
that  of  the  fubnarine  dope  in  tUs  part  of  the  Formosa  Channel. 
From  this  circum'stancc  it  would  seem  that  the  ->  l.  i  i.  '>f 
lava-strcains  flowed  in  a  south-west  direction,  an  i  thai  ihcir 
souicc  lay  in  the  north-ea>t  portion  of  the  group. 

17,  Woodlaoe,  Falmouth,  April  11  H.  b.  Guft'Y 


A  New  BM  in  Natal 

S'jML  months  a^ijo,  Mr.  Fcreirra,  a  member  of  my  coiigrcga- 
lion,  infiitinc- 1  nie  tliat  he  had  ihot  some  time  previou-ly  a  liird  in 
til,-  c  11  ly  morning  which  neither  he  nor  .my  of  his  nei};hlH>iirs 
ha  l  M-eii  l  ofore.  1  lum  his  description  of  it  1  condaded  tlwl  it 
])rv>^.ibly  belonged  to  the  goat-suckers,  and  on  examination  of 
the  ^kin  I  liiul  ih.it  the  supposition  is  correct. 

A  d;iy  or  two  :ijjo  lie  bronglit  the  akin  to  nie  :  it  had  been 
gtreiLlu'd  a^insi  Ue  wall  of  hi«  room  to  display  iu  plum^^e  to 
tile  yrcaiest  advantage.  The  measureneDU  whtch  I  sive  cannot 
therefore  be  jierfectly  accur.ite.  One  of  its  lon^  plumes  lias 
been  broken  b^'  a  i/dlct,  but  otherwise  the  skin  is  in  tolerably 
guinl  ijre>ervation,  and  1  tru->t  that  it  may  be  well  stufied  an<l 
j.c!  up,  for  the  bird  is  certainly  not  mentioned  in  the  fir^l  edition 
of  l.ayard's  "  l!jrd>  <>f  South  Africa,"  nor  yet  in  any  of  the 
bu"k->  or  t  alalogues  in  my  [K)-.sc>sion,  and  the  bird  is  in  itself  so 
very  leuiarkablc  that  one  cannot  help  thinking  that  it  would 
have  liten  duscribed  in  the  boi.ks  1  have  had  it  beeii  known.  I 
Wilt  di.-po>tt  the  skin  in  the  Natal  .Museum,  i'ictermaritzburg. 
The  bill  i&  that  of  a  goat-sucker,  strongly  ^ooed  with  strong 
bain.  The  lei^th  of  the  body  from  tip  of  the  bill  to  the  in9e^ 
tioD  of  the  tail  is  6  inches  ;  length  from  tip  of  biU  to  tip  of  tail, 
II*  inches  ;  length  between  tij^s  of  wini;s— probably  stretched 
too  much— i.^  inches. 

I  he  coloar  Is  the  usual  brown'of  the  fanuly  —baii  on  the  tail 
of  brown  l»lack,  and        :!i  !  bars  of  light  and  dark  brown  ; 
feaitiers,  ci^lu  in  numlicr,  the  lonj^est  on  the  ouludc  of  the  tail. 
Wuii;.  :  I'riiuaria',  9  in  nimit>er. 

Length  ol  the  ist  feather,  7^  inches. 

2nd  aixjut  .in  inch  shorter. 

3rd  shorter  than  second ;  the  fol- 

low 11^  three  about  the  same  length  as  the  jid. 

Length  of  the  7th  feather,  7  <i  inches. 
„         8th     ,.      \\\  „ 
27A  ,, 

The  tn>t  M  vcr.  of  the  }iri:iiari.e  are  tip(K.d  with  white,  the  2ud 
and  31V.1  in'hir  broadly,  tlie  l^t  scarcely,    'liic  btli  Ik'Coujcs 

Src}'ish  lowaid*  lUc  Up,  .md  the  nbs  .>i  the  7ih  and  Sil.  a<c 
rown,  while  the  others  are  black.  Two  thirds  of  the  length  of 
theoc  feathers  are  black  ;  tut  a  band  of  white,  narrower  un  the 
6r>(  and  inciOJ^ing  to  about  3  inches  bt  iad  un  the  Kth  feather, 
extciuU  fliong  the  rool«  and  middle  of  them,  and  cro««e^  over  to 
the  oth  long  feather,  which,  for  21  or  22  imhcs,  i*  of  a  dullish 
siUii-t;r.iy.     Ihc  second. .:i.v  ,<ii'  "  wvM  wl..''/.  wuh  the 

c.vccjKlun  of  the  1st  .ind  l  :d,  win..!,  ^  :Jy  ■>  •  HcalioUs  of 
belli;;   ^'>,    thcv  aiw  ^cLiei.Jly  M.Il'.  -Ijrovwi,  \Mlll  markings  of 


'riicrt     a  Tk-ililbh  niii;  a 


!■!  U.rtcr  I'.iv  k  I'.irt  of 


li.;lii  b.  iiv\  n, 

'Ilic  l>n..i>t  i-,  li^lii  t'-^y-  f;cnci..lly  w:ih  light  brown  n»arkint^> 
in  ImimK. 

its  feel  are  those  of  a  goal-sucker,  but  on  comparing  the  foot 
itf  the  CutrimtUnn  tutvpaus,  as  diawn  by  Van  der  llocvcn 
(vol.  ii.  pfate  7,  Fig.  9.  ed.  185S)  1  hnd  the  teeth  uf  the  comb 
of  the  mi  l* I le  toe  much  btoadcr  and  ^'ositcr  than  that  of  the 
foimer.  1  hi  It  are  only  font  icv  ili,  wr!  n  n.  lUc'r  or  laKe  one 
at  ihero'>i  ^'f  the  nail.  l  iic  kii^ili  <A  Uic  nail  is  altoul  one- 
ci^iah  of  in  inch,  .m  l  the  breadth  of  louih  is  thercft>i«  about 
on.  --i.vtci  nth  of  an  inch. 

I  Ins  bin!  1'  evulLiitly  very  cl-i:e'y  rclatcil  to  I  lie  pennant  wingid 
jar,  or  lua^-shofted  goal-kucker(.l/>t</v%<^///<"/a  aJiunumtW 
markitlgf  are  vci}  difierenl,  and  the  lung-«>hafiiHl  fealhet« 


are  not  more  than  17  inches  loae«  wfeAe  lh  *r  ^  •  - 
more  than  37  inche«  in  length.  vtA  they  \ 

inclination  to  form  a  Ion.;  ii  i!-cd  >haJ;.  '.aiI  «*!  ".at«* 
on  Ixiih  sides  fiom  the  root  to  the  trp. 

If  is  vet)'  sin,;ular  tlial  tliis  bir  J  sh<-nl  1    eh  » 
known  in  this  district  m  lSi>4.    The  faim-.r^  i^-.  ■..  w  '  - 
CIS  .niso  are  the  KatTir>,  but  no  one  has  c'.cj         .    *,  ■ 
more  singular  siiue  it  was  %hot  on  a  I'inu  itui  — 
occupied,  and  that  by  a  farrocr  wi'io  n  l.>  jumfcr  - 
accustomed  to  help  collectors  of  binl»  fjr  L 
maseums.   Perhapis  the  long  aimI  «e««re  r|i>/«(to»,  a. 
vail  this  year  in  the  interior,  may  acwaont  m  i»7»- 
Natal.  '  I^MbTnii 

I*artorie,  Grey  Town,  Natal,  Mardh  a 


C.  T.  £.  yON  SJEBOLD 

pARL  THEODOR  ERKST  VON  Sli-nji: 

'    bi  irn  at  Wurzhurj-,  in  l3.-ivnria,  on  f  efit:i.- 
Hii  brother  was  the  wcli  kiiown  travclkr  a  :  p. 
Carl  was  brought  up  chiefly,  under  the  sutler  rtci 
his  father,  for  the  inedical  profe^^tion,  idi  be  'tr^. 
practice  for  a  few  years  as  a  phy^iciui  at  Hf  ^ 
Konigsberi^r     In  1835  he  rccenctl  iV-  .1  ,• 
M.isler  of  the  Lying-in  Hospital  .at  Da-iu  i- 
life  he  showed  an  interest  in  zoology,  i  --  ' 
removed  from  Danuic  to  Lrlaogem' «b<R  x  - 
comparative  anatomy,  loolo-^y,  and  wtercaT'  ' 
In  1845  he  was  npp  liu'ed  Professor  of  /  <  ' 
burg,   and   «.h<).'t1\    ilterwvjrds  be   nndc  -  :• 
sojmirn  un  tbo  .Adriatic.    At  tins  time  he  "  > 
inimeusc  zeal  and  ardour  at  the  aoaiomj  d  uk 
invertebrates,  and  as  the  result  of  thi*  work  r.t  • 
tares  combined  he  ci>mmcii>:c-J  the  cUb  ■ 
well-known  "  I.chrbuch  dcr  vcr>,'lcichcDdc-".  .v- 
\\'irli<  Ii<i -cti    1  !iic-:c."    In  his  preface  to  "J-i  ' 
has  been  translated  into  English  and  VKaik,it 
on  the  importance  of  a  know  ledge  not  oahraf  w 
anatomy  but  also  of  the  devclupmental  sttgcs*! ' 
described.    Generotjs  aid  in  the  compJetuwrf^ 
time  most  excelknt  tit  .it  -1  u  1^  given  to  h.r  > 
H.  Stanniu^,  A.  Kruiui,  H.  Ko«:h.  and  .\  K  .c; 
1S49  he  founded,  in  contKCtion  wifh  th;  tiS-u 
these  eminent  biolot^ists,  the  Zet/j,*kn/t  fifvi 
fiche  T.tH'!:«^ic,  a  journal  which  ha"i  e^-cr  hdi  « • 
p  i^:':i>ii  .uiiong  the  scicntilic  puhlic.itions  i^l  - 
one  wiiu  h  IS  still  know  n  aud  citccmed  w^^sm-" 
is  studied. 

In  I \  on  Siebold  was  appointed  to  the  fmf  ■ 
of  IMiysiology  in  the  L'Diveraity  «f  fifedAP 
received  the  chaige  of  the  Phyiiotogkai  lamtm 

city. 

In  1853  he  was  appointed  P»t»fc^*or  !^ 
Comparative  Anatomy  in  the  UnivefMi*  o« 
Director  of  the  Zoolngicat  and  'ZnmomtKilCiSr^ 
cit\'.   These  positions  he  filled  during  thi 

hi:,' life. 

Sliortly  after  his  i^pp.jintiiicnt  to  the  Mim  ^- 
ship  be  commenced  an  elaborate  series  c>f  j.  - 
into  the  vexed  question  of**  I'anhenogeo'*'*''*' 
the  s.i»iir  T  with  a  belief  th.it  facia  had 
stooil  ;  Mid  hi->  treatise  on  this  phenoinetict.  ** 
him  to  actualls  c\i>t  m  bees  and  moths.  •»>  • 
contribuiioii  to  Mriencc    "Ihis  work  was 
Leipzig  early  in  1856.  and  was  tttUkshtcd  ' 
the  following  year  mto  lln^lt*li 

Somewhat  earlier  in  date  he  pubh*hed  a  t>^ 
Tajic  and  Cystic  Worms,,  w  :th  an  introj-"  ' 
Orj:;in  of  IntCMinal  Womts/'  whtch  wJi  !rr^-' 
of  bciny  translated  into  English,  b\  I'rot  I.m'-* 
New  Sydenham  Society,    'llic  gowJ  liut  tfc«^ 
effected  by  introducing  some  scieaiilk  fs<^*'**'' 
of  our  nu  ili  .il  iijcn  it  »!>  not  (..  ^   t   cvlc^  * 

lo  1S5S  the  Ko>-al  Soociy  elected  **L 
honoraiy  memhefs.  In  itib!  htw9»mit 
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^'  incinl)LM  of  t!u:  Instit'Uc  of  France.  There  seems 
tie  need  to  cauiner.iie  .ili  ilic  honours  that  were  con- 
rred  on  him  during  the  half  century  that  he  was  known 
\  one  of  the  distinguished  xoologists  of  Europe, 
tn  die  important  and  indispensable  catalogue  of  Scicn- 
Tc  Papers  published  by  the  Rov;iI  Suricty,  wc  find  a 
it  of  over  130  memoirs  ascribetl  to  i'rot.  Voii  Sicbold. 
Failing  health  during  the  last  few  years  intetruptc  J  this,  , 
>  to  1874,  steady  flow,  and  Dr.  F.hlers  undertook  much 
'the  labour  of  editing  the  Z<r//x<:/rr//if.  Those  who  had 
(lersonal  knowledge  of  Von  Siebold  will  remember  his 
ci^oul  aiid  friendly  manners,  the  readiness  with  which 
;  placed  at  the  s'.ui'.ciitb'  liispusal  ;U1  the  information  in 
s  power,  and  the  visitor  to  the  Zoological  Museum  at 
lunich  will  not  soon  forget  the  vast  stores,  not  only 
>llcctcd,  but  scientifically  arranged  under  the  super- 
tcndence  of  Von  Siebold. 


THE  EGGS  OF  E/S//ES^ 
IT. 

r  i  E  condition  of  the  fish-fauna  of  the  v.iri<iv!>  i;r  inuL 
may  be  estimated  to  some  extent  by  the  ninnber  of 
ic  tioatinj^ovanear  the  surface.  We  have  seen  that  Sars 
und  the  water  crowdcil  with  the  multitude  of  ova  off 
ic  Loflbden  Islands,  where  enormous  numbers  of  cod 
c  ca{)ri:re<l.  Ii\  tniv  sc.»s  no  ti>hmj::-b.Tnk  is  so  prolific, 
le  greatest  number  of  ova  occurring  on  Smith  Bank,  off 
aithness,  and  the  next  on  the  ridi  grounds  off  the  Island 

May— both  of  .vhich  present  a  great  contrast  with  the 
ea^'re  supply  ul  f  t,,:^s  of  round  fishes  floating  in  our  own 

.    The  pn.i  tu  iiuival  numbers  in  each  case  accord  very 
cU  witJi  the  captures  of  adult  cod  in  the  several  areas. 
No  sight  can  be  more  interesting  to  the  naturalist  than 
le  surmce  of  the  sea,  in  the  condition  just  mentioned, 
>rtHt  the  beginning  of  April.   The  rough  water  of  the 

.J  hsiiir.L:  :^niiunil>  ■-m  h  as  off  Sini'ii  IiasiV,  and 
invc%\h.it  further  from  land — is  cnhvened  by  large  groups 
;  gulls,  guillemots,  and  the  ubiquitous  gannets,  ap- 
irently  feeding  on  the  smaller  fishes  which  have  been 
tracted  to  the  snrfiu:e  by  the  weahh  of  food.  At  short 
tcrvals  the  long  dorsal  fin  of  a  1  itj^c  killer  ipiicars 
>uvc  the  surface,  and  the  water  behind  u  is  clturacd  into 
am  by  the  powerful  strokes  of  its  tail ;  uhilc  a  small 
cup  of  bottle-noses  (another  kind  of  toothed  whale)  is 
cojirnised  by  the  notse  and  foam,  as  one  or  more  leap 
3ni  the  sides  of  a  huge  wave.  The  tow-net  cnllects 
l  i^'c  quantities  uf  ova  and  ininulc  tihiht-s  whicti  have  just 
capcd  from  the  egg.  It  further  shows  that  innimierable 
inute  crustaceans,  such  as  Copepods  {g^.  La/oMus Jin- 
(trekittu^  Gun.,  and  Temora  hH^eornis,OJ?M\vcm&.' 
'!<  of  the  yruiriL^  or  nauphiiN-sf.i^'e,  of  >en-acoms, 
i;;ia.c,  and  peculiar  Annelids  {louui)  .uc  picscnt.  It  is 
ident,  therefore,  ihat  the  \  oung  fishes  arc  placed  in  the 
id^t  uf  a  rich  surface-fauna,  the  more  minute  forms  of 
lich  would  readily  serve  as  food. 

In  the  foregoing  rem.irkson  the  floating  eggs  of  British 
nd  fishes,  those  of  the  cod,  haddock,  and  whiting,  have 
..n  ir,iefly  alluded  to.  Wc  -^hal]  nnw  refer  toothers, 
,iier  wholly  or  partiiUly  unknown  till  this  year.  I  have 
ready  mentioned  that  Sars  found  certain  floating  eggs 
ingk'd  with  the  former  on  the  surface  of  the  sea,  and 
cotifiecl  the  young,  after  hatching,  as  gurnards.  In  the 
esent  r.;,c  the  e^-^^'s  were  removed  from  the  .tdult  gur- 
ird,  and  hatched  at  St.  Andrew's  in  about  a  week,  so 
at  a  further  step  has  been  made.  The  eggs  of  the 
irnard  float  as  buoyantly  as  (hose  of  the  cod  and 
iddock,  but  they  are  considerably  larger.  Fach  has  a 
r .  .li-tiuLl  oil ihuJe  Opposite  the  germinal  arc  1,  wh  * :h 
•ncraily  is  directed  downwards.    Some  are  of  opinion 

'  lnfT»Juttor\'  Ivcclun:  dtlivcrcd  tsj  (Im:  CU»»  of  N.ktunil  HiklofV  iii  the 
•ivmiiy  of&NAudwii*^  tn  Mviiwbn  to.  tqr  i>raC  MelaiwH,  LUD., 
CoMaiMd  Iran  ^  $1^ 


that  the  floating  of  the  eggs  of  such  Ashes  as  we  are  now 
considering  is  due  to  tlic  oil-globules,  but  the  eggs  of 
several  tithes,  ^.jf.  tho-c  of  tin;  ■-alnion.  have  a  '  irger 
quantity  of  oil,  and  yet  they  do  not  iioat.  1  he  specific 
gravity  of  the  eggs  is  dightly  less  than  that  of  the  sea- 
water  ;  but  the  precise  connection  between  the  floating  of 
the  living  ova  and  the  sinking  of  the  dead  has  yet  to  be 
,  made  mil.  Siicii  umild  form,  indeed,  a  most  valuable 
and  mteresiing  subject  for  investigation  at  the  Marine 
Laboratory.  So  easj  is  it  to  hatch  the^gs  of  the  gurnard 
that  the  water  in  the  instance  just  narrated  was  not 
changed.  The  rapidity  with  which  the  development  of 
the  embryo  goes  on  in  the  egg  is  remarkable,  for  in  7 
or  S  days  the  >oung  are  extruded,  whereas  in  the 
salmon,  for  instance,  no  less  than  60  days  .ire  required 
even  in  a  room  with  a  temperature  much  higher  than  that 
of  the  open  air.  If  the  eggs  of  the  salmon  are  permitted 
to  hatch  in  an  ordinary  river,  a  period  of  from  95  to 
f20  days  is  usually  necessary  for  hatchinjg.  The  very 
great  difi'crcnce,  therefore,  between  the  marine  and  fresh- 
water 5shes  in  this  respect  ia  apparent. 

The  only  flat  fish  in  which  the  ova  had  been  fotind  to 
floal  uas  the  plaice,  whicli  Hr.  y..Am  had  examined  in  the 
lUluc.  In  May  of  thii  vt.u,  however,  the  eggs  of  the 
common  flounder  in  .St.  Andrew's  B.iy  showed  the  same 
feature.  They  floated  buoyantly  on  the  surface  of  (he 
water.  Prof.  Huxley  at  this  time  having  suggested  that 
perhaps  the  floarini;  or  sin'k'n;,  of  the  ova  was  a  <|uestiou 
of  tempeialuic,  die  Ci;ji3  uf  this  species  were  used  in 
some  experiments,  Tliey  had  been  removed  from  the 
fish  on  May  2,  and  placed  in  the  Marine  Laboratory. 
On  the  Sth  the  majority  still  remainetl  on  the  surface, 
those  on  the  bottom  having  been  carried  tlown  by  the 
attachment  of  sand-grains.  A  number  from  the  surface 
were  placed  in  a  test-tube.  After  standing  an  hour  the 
majority  were  floating  on  the  surf.ire,  one  or  two  lay  on 
the  bottom,  while  others  rested  in  mid-water.  Placed  in 
a  vessel  of  water  at  9S  ,  the  eggs  exhibited  lively  move- 
ments for  several  niinutcs,  l>cing  carried  up  and  down  by 
the  eurreni^,  but  never  rem  i  i.av:  at  the  bottom.  The 
test-tube  fek  ijuite  u  nrm  to  the  touch,  yet  the  eggs  floated, 
and  remained  1  ^,  as  buoyantly  in  the  warm  water  as 
in  the  cold,  so  that  their  floating  in  the  sea  is  not  a  question 
of  temperature. 

An  interesting  sequel,  further,  remains  to  be  told  in 
connection  with  this  experiment,  m  which  the  test-tube 
had  been  placed  aside  and  forgotten.  On  .May  10,  while 
explaining  the  matter  to  Pro&  Ewart,  he  noticed  motion 
in  the  test-tube,  and  I  found  that  the  eggs  which  had  been 
rai-ed  lo  .1  teiaper.Uuie  of  98'  had  given  birth  to  little 
flukes,  which  thus  survived  the  exigencies  of  their  sur- 
roundings, both  as  regards  temperature  and  water.  These 
liiUe  creatures  are  as  symn^trical  in  outline  as  the  young, 
cod  or  haddock,  an  eye  being  placed  on  each  side  of  the 
head,  while  in  the  adult  tlounder,  as  you  are  all  aware, 
both  eyes  are  on  one  side  (the  right  or  coloured  one). 
The  pigment  is  quite  different  from  that  of  the  young 
cod,  bemg  of  a  peculiar  pale  olive  or  brownish  yellow  by 
transmitted  light,  and  the  cells  seem  to  be  less  branched. 
Their  motions  also  diverge  from  thn-;c  of  :hr  I,  f- r 
the  little  creatures  hang  head  downwards  in  ihu  vaicr,. 
either  perpi  n.la  ilnly  or  obliquely,  the  yolk-sac  being  on 
the  upper  line  of  the  slope.  They  then  move  upward, 
hang  as  formerly,  or  slowly  descend,  repeating  these 
motiiins  frcfi:!cntl\ .  The  young  cod,  on  the  other  hand, 
dan  nimbly  about  iic.ir  tlie  surface  of  the  u.iter,  and  bear 
themselves  quite  differently. 

But  to  return  to  the  ova.  Before  the  summer  that  has 
just  passed,  it  was  not  known  whether  the  ova  of  the 
turbot,  sole,  and  lemon-dab— all  important  and  valuable 
food  fishes— floated  or  sank.  .Accordingly  such  fishes 
were  .1  -  urce  of  special  interest.  It  was  not  till  the  end 
of  June  and  in  July  that  perfectly  ripe  turbot  eunld  be 
procured,  and  then  the  small  o%'a  were  fotmd  to  float  as 
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ban\,iiit!y  ns  any  of  the  foregoing;  ;inri  the  ^.nne  w  is 
proved  to  be  the  case  with  the  eggs  of  the  »<jic  and  lemon- 
dab-  all  these,  moreover,  being  obtattied  in  the  act  of 
mtwDi^g  £ar  out  at  sen,  and  in  comparatively  deep  water. 
The  ova  of  the  long  rough  dab  and  the  common  dab  were 
atsn  -ufded  to  the  list  of  those  with  flo.ttin.;  The 
nuuon,  therefore,  that  such  fishes  seek  the  >li.il!i>w  water 
for  the  purpose  of  spawning  is  visionary,  and  niainiy  rests 
on  the  preconceived  opinion  that  the  eggs  are  deposited 
<Hi  the  bottom. 

Amongst  the  eggs  of  the  cod  lloatini^  on  the  ^  irf.icc  of 
the  water  off  the  Island  of  May,  in  Apnl,  «cre  vast 
numbers  ui  \  tr  y  young  sand-eels.  The  late  Mr.  Auckland 
States  that  they  spawn  in  May,  June,  and  September," 
and  that  they  deposit  their  eg|;s  m  the  sand.  They  would 
rather  seem  to  spawn  in  sprmg,  and  their  eggs  probably 
avoid  tiic  sand  as  much  .is  possible  by  floating  on  the 
surface  of  the  water.  S.md  is  a  most  objectionable  site 
for  the  eggs  of  certain  fi-hu-,  and  no  less  so  for  the 
embryo. 

Without  going  into  further  detail,  it  is  evident,  there- 
fore, that  the  eggs  of  many  of  the  most  valiiaiile  food 
fishes  thus  tloat  near  the  surface  of  tti'  -^fiTi^e.t;.  those  of  the 
cod,  haddock,  whiting,  bib,  and  <'iht  r  '.adoids,  mackerel, 
gar-fish,  red  mullet,  wee ver, plaice,  Imi^-  rough  dab,coinmon 
dab,  lemonsiab,  sole,  common  fiounrler,  and  probably 
sand-eels.  There  is  hardly  a  marine  fish,  excepting  those 
of  tlu  I'.l: ring  group,  which  ipficsr^  m  im markets,  but 
has  iIks  remarkable  provision  m  regard  to  iis  c^s.  It 
wouUl  also  appear  that  some  of  these  eggs  range  through- 
out the  water,  so  as  to  be  caught  by  a  tow-net  sunk  many 
fothoms  beneath  the  surface. 

There  can  be  little  doubt  that  this  wonderful  provision 
is  one  of  the  main  reasons  why  such  manne  fishes  have 
held  their  own  in  the  slru;.;i;lc  for  existence  not  only 
with  respect  to  their  predator}-  neighbours,  but  still  more 
in  reigard  to  the  persistent  inroads  on  their  numbers  made 
by  ni.m.  M  uine  fisheries  ha\e  hitherto  been  conducted 
as  il  practic.i]])  iiiexhnustible,  both  lines  and  trawlers 
taking  a>  much  from  the  .se.i  .is  |H>ssibIe,  while  no  margin 
has  ever  been  att'orded  the  spawning  ttshes. 

Let  us  for  a  moment  glance  at  the  working  of  this 
arrangement.  The  comparatively  smnll  rq^-^^s  of  the  chief 
food  fishes  rise  lo  the  surface,  or  ntaiiy  to  the  surface, 
wherever  the  shoals  of  achilt  fishes  happen  to  be  feeding, 
and  this  occurs  not  during  a  brief  period,  but  it  extends 
over  a  considerable  space  of  time.  Tlie  tiny  young  in 
their  helpless  state  are  carried,  along  with  multitudes  of 
egg>,  b>  every  tide  into  sheltered  creeks  and  b.iys,  in  the 
shaitt  A  A  I  I  t  i>r  uli  rli  iJiey  find  both  safety  and  food. 
We  aie  familiar  with  these  tmy  embryus,  furnished  with  a 
yolk-sac— and  so  fragile  that  they  would  fall  an  easy  prey 
tohost^of  swimming  cru>t.n:eans  on  which,  in  the  adult 
State,  they  would  hardly  deign  to  feed— near  the  surface 
of  the  se  t  ;  l)ut  a  hiatus  \ct  remain-  ni  the  histoi >  of  ttie 
young  cod,  for  instance,  between  the  dale  of  coniplcte 
absorption  of  the  yolk-sac  and  that  in  which  it  is  found 
swimming  in  the  forests  of  tangles  in  the  laininarian 
region — wr  example,  off  the  Castle  and  I'ier  Rocks,  or 
even  venturing  into  the  harbour  I  licrc,  as  a  rule,  it  is 
free  from  the  pursuit  of  both  liners  and  trawlers,  and 
quietly  grows  apace,  feeiim^'^  on  the  swarms  of  minute 
crustaceans  and  the  myriads  uf  \  er>-  young  mussels  which 
characterise  such  a  rejjion.  In  the  early  part  of  the  season 
they  r.in>;c  fr>im  one  .ind  .i  half  to  two  mrho.  and  are 
variegated  with  a  scnca  of  pale  ^pots,  *oine*vhat  rect- 
angular in  outline.  The  general  colour  is  >>|ivo,  lighter 
or  darker  according  to  ctrcumiitances,  though  a  few  of  the 
larger  examples  have  a  reddish  hue,  such  as  sif^i^'iscs 
the  "rock-c«td"  of  the  Imcrs,  but  the  p;ilc  spots  .ire 
similar.  .Many  of  thc?e  }oung  cod  are  infc>tc(l  by  para- 
sitic trustaccaio  [Lhaliniu.-  ,  wlii<  li  adhere  by  .i  long 
- — ^Mdian  process  that  penetrates  the  skin.  They  arc  ac- 
^^•nied  in  the  laminarian  region  ijy  the  young  of  the 


rnal-fi>h.  whiting,  pollack,  rocUkig,  k^f^ns 

and  luiiip-sucker. 

Sars  is  of  opinion  that  the  intcrtnoiitea^-_ 
which,  as  above-mentioned,  our  kaow1e4|eM  TC- 
is  passed  by  the  young  cod-fish  in  the  shdHtr 
fishf?.  on  'Jic  rirh  .jrouMrN  (••tf  the  Lomidf?  l-j;^ 
true  that  once  or  iwjte  young  cod,  <jf  ttn  ■',:r:- 
stage,  and  coal-fish  have  been  caught  m  xl- 
tow -net  in  July,  but  the  result  of  cte  preMt  -te-. 
gives  no  support  to  this  view.  The  3e7»-9tt^ 
seas  are  not  m  sufficient  number*  at  the  ;  -.t 
tncdiate  st.age,  cspeciallv  in  regard  to  t!x 

*  April,  to  act  .as  5helter-/brm'>  to  the  voui.:  ti%  r. 
probable  that  as  soon  as  thev  gam  tui^oc:..  -cr \ 
withstand  the  force  of  the  ordinary  e^>b-tjdei,  ikr  " 
amongst  the  tangles  and  other  stavi«d?  of  ■  ■ 
shores,  tc  which  they  have  meanwhile  bern  -i— i. 
cuiTcni-,    \\'hilc  .1  few,  therefore,  are  fyufr- 

1  the  re  near  ilic  surface  of  the  $ea  amoo^ 
t)j)(  >,  the  majority  of  those  ta  Ibe  iaieVBtdis 
probably  swim  somewhat  deeper. 

The  after-history  of  the  little  cod  -^f  nut  ill 
t  I  two  in*  Jic-,  \vhtch  are  found  in  const'lenlw  " 
otl  the  Pier  and  Castle  Rocks  in  the  befi't  ■. 
appears  to  be  as  follows.    They  remaui  m  ... 
region  for  some  months  (uiany  betng  Gspn.'^:' 
this  season',  and  rapidly  increase  in  *iie«:J«  * 
abundant  food  placed  within  cas>  reacii.    \!  w  " 
prob.abIe  that  in  this  region  the>  arr  mu.ii 

(the  attacks  of  predatory  6she*th:m  in  ih*  •  <.-  ■ 
find,  indeed,  that,  while  yovng  hadd'>:k  v-  • 
sdwund  in  the  stomachs  of  cod.  haddodc  c^' 
other  fishes,  it  is  rare  in  our  seas  to  lind  v  ■  . 
size  we  are  now  considenns;     I'rof.  S-irs 
hand,  procured  them  abundantly  in  the  ti 
pollack  (a  fish  which  swims  bighj  od'  :1k  < 
shores ;  but  it  has  to  be  borne  in  mind  that 
chief  feature  of  the  young  lish  fauna  of  ihr  :-. 
lime  indicated.    As  they  grow  lari;er  i\V- 
scek  deeper  water,  and  are  found  in  numVt- 
or  rough  ground,  such  as  off  the  Udl-roco..  ■ 
Carr  rocks,  and  indeed  all  alonir  the  rocky  ewr* 
They  then  mingle  with  fhnr  projjenitor*  ■.c  "<  • 
fishing-banks,  .and  arc  caught  in  numlxr-  h 
and  trawl.    The  mam  cause  of  this  nu^'-a:  •■■ 
shore  seawards  is  probably  the  nature  yi  li"" '  • 
as  the  animals  grow  older,  becomes  of  A  if^tK. 
ter,  the  larger  Cnistacea  cspcci.dly  -  ^^jrh  .is  'ct 
Norw.iy  lobsters,  and   many  shi>r:-laiir<i  -'i'' 
eagerly  sought  after,  along  vnth  vaniiu?  t-''- 
So  far  as  our  km>wlcdgc  at  present  goes,  * 
I  takes  between  three  and  four  years  to  altia  h- . 
A  feature  which  requires  s|>eL  i.il  mcntioo  «*  ii*- " 
the  shoals  of  young  cod  arc  watched  at  aaro' 
-liotL'-  i.Iur.n.;  slalt  i'i  lu.ituhs,  one  is  struck  t'' 
iliat  tiiroagiiiiut  the  pcnod  man)  small  Uvrr.i  > 
that  IS,  some  do  not  appear  to  h.ave  grvtwo  V-; 
seen  that  the  spau-ning  of  the  adub  tbbo  f"-' 
over  a  considerable  period,  and,  futtber,  tbi 
portion  of  the  eggs  in  .iny  given  fish  qmk  i  '  ' 
at  once.    There  is  thus  a  succession  ' 
Comhig  at  a   ccrt.nn   sia^c    5hori-«anK  i'^  ■ 
migratmg  outwards.   This  and  other  ("^V^.^^ 
tinned  show  how  intimately  the  io-sboie  r<** 
on  the  otl  shiirc  ;  in  other  words,  the  r-.:i.'=  •'"'^ 
fishes  arc  carried  from  the  oiting  by  cvirv  ; -j'  • 
season,  wliilc  a  const.mi  stream  of  \ovJ»i;  r.--''^*'  . 
siie  goes  to  swell  the  ranks  of  the  aduittte?**''^ 
mile  limit.    The  pr   penty  of  the  one  wC*  ' 
intimately  as-    i  iuii  xknh  rh  n  .^f  ;hr  i>t!»i-r 

In  this  rapid  sketch,  then,  it        h  ncf>--^'* 
how  complex  arc  the  relations  which  mf"-^ ' 
of  marine  fishes.    Coiupicuoiu  above  a**      ^ " 
ever,  is  the  renurkaUe  provision  win***  * 
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Imost  all  the  chief  food  fishes,  except  the  herring  group, 
oat  at  or  near  the  surface  of  the  water — so  that  they  are 
arried  hither  and  thither  by  every  surge  of  the  tide,  or 
lore  steadily  borne  by  titc  deeper  currents  to  stock  anew 
vhausted  waters.  The  minute  and  imperfectly-deveK>ped 
mbryos  and  the  dehcate  young,  moreover,  arc  conveyed 
lUo  regions  best  suited  for  their  future  growth  and  well- 
doing. Further,  we  cannot  but  be  impressed  by  the  titness 
■f  the  arrangement  which  ordams  that  these  young  rtshes 
re  placed  from  the  first  amidst  a  rich  surface-fauna  of 
ninute  forms  which  serve  them  as  f«)od.  These  range  from 
he  microscopic  Infusoria,  which  cause  the  crest  of  every 
ippic  at  the  ship's  side  to  sparkle  with  light  and  the 
ow-nets  to  gleam  like  tunnels  of  fire  ;  the  wonderful 
'lutei,  or  painter's  easel-like  larv.u  of  star-tishcs,  swarms 
«f  larval  sea-acorns,  Coi>epods,  and  the  beautiful  zoca?  of 
he  higher  crustaceans.  Besides  these,  are  the  peculiar 
Vppcndicularix>  and  Sagitta;,  and  countless  myriads  of 
irval  mussels,  which  in  simnmer  crowd  the  surface  of  St. 
Vndrew's  Bay,  and  at  a  still  later  stage,  as  they  are  for- 
aking  their  fielagic  existence  to  settle  on  the  stones  and 
ea weeds,  form  the  food  of  the  more  advanced  \oung 
od,  haddock,  whiting,  coal-tish,  pollack',  and  others  that 
eek  shelter  for  a  time  amidst  the  shaggy  belt  of  tangles 
•ncircling  the  rocks.  The  latter  thus  in  their  larval  state, 
>y  nourishing  in  their  profusion  the  delicate  young  of  the 
ood  fishes,  in  a  sense  repay  the  wise  conser\  ancy  bestowed 
>y  the  Town  Council  of  this  city  on  the  fine  mussel- 
»c<ls  of  the  Eden.  It  will,  moreover,  be  observed  that 
t  is  not  only  the  eggs  of  the  higher  marine  animals  which 
loat,  but  that  for  a  long  time  zor)logists  have  been  familiar 
>'ith  the  t>elagic  eggs  and  young  of  many  invertebrate 
roups  of  importance.  How  else,  indeed,  could  the 
ubiquitous  mussels,  the  sedentary  oysters,  and  the  equally 
lationary  sea-acorns  and  barnacles  l;e  spread  throughout 
lie  ocean  Moreover,  not  only  do  these  swimming  larval 
irms  nourish  the  very  young  food-fishes  around  them, 
ither  directly  or  indirectly,  but  as  they — for  instance,  the 
oung  crabs,  lobsters,  star-fishes,  and  mussels — grow  larger 
nd  older,  a  kind  of  rain,  so  to  speak,  of  such  forms 
akes  place  from  the  surface  to  the  bottom,  which  is 
eadily  taken  advantage  i>f  \)\  the  larger  fishes,  and  thus 
he  wonderful  cycle  is  completed. 

Finally,  I  need  not  point  out  to  you  the  importance  of  the 
•larinc  Liboratory ,  to  which  I  have  already  alluded,  and 
t  which  the  forcgcnng  and  other  investigations  were  made 
uring  the  summer.  We  have  facilities  in  this  and  in  the 
'radical  Class,  which  arc  unusually  favourable  for  study 
nd  research,  but  at  the  same  time  our  responsibilities 
re  not  diminished  by  such  advantages.  We  must  all 
snder  an  account  of  our  stewardship.  When  I  mention 
lat  many  facts  have  yet  to  be  determined  in  regard  to 
ur  «:ommon  food-fishes— their  dc>elopment,  rate  of 
rowth,  their  life-histories  and  migrations- -that  we  have 
uich  to  find  out  as  to  the  best  methods  of  increasing 
jch  n'aluabic  fishes  as  the  cod,  the  haddock,  the  sole,  and 
irbon,  and  of  maintaining  that  increase,  it  will  be  ap- 
areut  that  such  problems  are  not  only  of  moment  to  us 
lui  to  the  countr)-,  and  that  we  cannot  begin  too  soon  to 
ttempt  their  solution,  as  well  as  to  increase  our  know- 
edge  in  regard  to  many  of  the  lower  forms  of  animal 
tfc. 


THE  XEW  UNIVERSITY  OF  STKASHURG 

'PHK  following  account  of  the  new  university  buildings 
of  .Strasburg  is  taken,  with  a  few  abbreviations,  from 
in  article  contributed  to  our  contemporary  La  Nature, 
>y  .M.  Charles  (irad,  who  is  himself  a  deputy  to  the 
Imperial  Keichsrath  from  .Alsace. 

On  Monday,  October  2Tch,  1884,  the  new  buildings  of 
he  University  of  Strasburg  were  opened  with  due  for- 
malities. These  buildings  form  an  entire  quarter  of  the 
city,  and  constitute  a  magnificent  scries  of  palaces  for  the 


prosecution  of  science.  No  city  in  Europe,  not  even 
excepting  the  great  capitals,  can  show  such  a  rich  pro- 
vision for  higher  education,  or  one  in  which  the  various 
parts  are  so  admirably  combined.  Every  branch  of  study 
nas  its  own  proper  and  distinct  location  allotted  to  it, 
with  laboratories,  museums,  library,  and  special  appli- 
ances. It  has  been  done  on  the  large  scale,  and  most 
successfully.  The  lmperi.al  Government  and  the  represen- 
tatives of  the  Alsatian  population  arrived  at  an  under- 
standing, and  vied  in  their  elTorts  to  endow  the  province 
of  Alsace-Lorraine  with  a  school  of  learning  unrivalled  in 
its  arrangements  and  in  its  wealth  of  buildings.  Even 
those  who  were  most  severely  touched  by  the  annexation 
to  Germany,  agree  that  in  raising  this  splendid  monument 
— the  new  University  of  .Strasburg — the  one  wish  has 
been  to  serve  the  interests  of  science  apart  from  all 
sinister  or  narrow  national  considerations. 

The  former  Academic  of  Strasburg,  broken  up  in  1870 
by  the  war,  was  rcpl.xccd  by  the  new  University  by  virtue 
of  a  decree  issued  from  the  Chancclry  of  the  German 
Empire,  under  date  of  December  1  ith,  187 1 — the  same  day 
on  weich  the  additional  convention  of  the  treaty  of  peace 
was  signed  at  Frankfort.  This  decree  entrusted  the 
organisation  of  the  teaching  staff  to  M.  von  Roggenbach, 
formerly  .Minister  of  the  Grand  Uuchy  of  Baden.  From 


HJ 

Fk;.  I.— Uni»er«ity  of  .S:ra»burg  :  The  CollegUte  Palace. 

the  summer  semester  of  1872  onwards  a  body  of  forty- 
two  professors  constituted  the  staff.  They  began  their 
work  on  May  1st  of  that  year,  being  the  three  hundred 
and  fifth  anniversary  of  the  opening  of  the  Acadt^mie, 
which  was  founded  May  ist,  1567,  by  the  Stattmcistcr 
Johann  Sturm  von  Sturmeck.  At  the  present  time  the 
new  University  of  Strasburg  counts  seventy-three  ordinary 
and  nineteen  extraordinary  professors,  who  during  the 
summer  semester  of  the  year  1884,  have  conducted  in  the 
five  faculties  no  fewer  than  242  courses  of  lectures  and 
classes.  The  work  is  thus  distributed  between  the  five 
faculties : 

Classes 

i-'aculiy.  Hrofevton.  and  l*i  tur«s. 

Theology   7  26 

Law  and  Political  ) 
Sciences 

Medicine  26  60 

Philosophy  25  77 

Natural  Sciences  \ 
&  Mathematics  j    •  •  •  •  5 

Side  by  side  with  the  laboratories  and  hospitals 
att  iched  to  each  special  branch  of  the  natural  and  medical 
sciences,  there  exist  the  seminaries  appropriate  to  the 
other  branches  of  learning  duly  equipped  for  the  purpose 
of  initiating  the  student  into  the  real  work  of  his  subject. 
A  fine  library  of  560,000  volumes,  and  a  reading-room 
furnished  with  571  periodicals,  reviews,  and  journals,  are 
fitted  up  in  the  ancient  episcopal  residence  or  chitcau,  for 
the  use  of  both  pupils  and  masters.    At  the  beginning  of 
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thelyear  18&4.  the  University  counted  S5S  matriculated 
students,  of  whom  but  266  were  from  Alsace-Lorraine. 
We  may  complete  these  statistical  details  by  recalling 
how,  since  the  annexation,  the  sum  devoted  tu  the  outfit 
of  the  University  of  Strasburg  has  amounted  to  16,000,000 
francs  (^640,000),  without  reckoning  the  value  of  the 
establiftbments  of  the  ancient  Academic,  or  the  cost  of 


the  library,  which  was  1.785.000  frana  ij;\Jix.  't 
is  also  an  annual  endowment  of  i  ,087,227  fzah-k 
for  the  maintenance  of  the  University,  lad  abb  J  ^ 
francs  {£6,000)  for  that  of  the  Ubrarr,  bothaaqa . . 
Imperial  budget,  to  meet  the  current  txxufcTfv  j.- 
tion  to  the  income  derived  bam  older  *f»ca.  c 
ments. 


Fi'}.  2  —  I  h«  CollcKulc  PkUoe :  Sftllc  des  Pu-Perdiu. 


The  cuts  which  illustrate  the  different  establishments  of 
the  University,  and  which  convey  better  than  any  mere 
description  some  faint  sense  of  the  scale  on  which  this 
work  has  been  done,  and  for  which  we  have  to  thank  the 
kind  attention  of  M.  Schricker,  secretary  of  the  Senate  of 
the  University,  were  prepared  from  photographs  taken  to 
accompany  a  memorial  document  published  at  Strasburg 
in  1884  entitled 7^ Vj/j<//r//7r// A-  Lintutihuttji lUr Xcubaulm 


(Ur  Kaiser- M'ilhelms  Unhvrsitat.  The  b«u  c  • 
sent  finished  arc  spread  in  two  great  gTMtotc  -  ' 
civil  hospital  and  in  the  new  quaner  <rf  tae  •■  '  •' 
rising  between  the  I'romenadc  dc*  Cooudti  * 
Forte  des  I'ccheurs  ;  the  latter  being  oatn^  2«  - 
fortifications  demolished  in  1871.  It  may  b» 
that  Strasburg  now  covers  within  its  new  :  <* 
area  thrice  as  great  as  th.it  of  the  old  ** 


FM.  3.— The  Collc^iale  Palace  :  Plan  of  Cruunii  Floor  — i,  F.ntry.— 3,  |.  Central  Gallery.— 'i.  Conridon.— 7,  Saile  det  Pas.Pcfxliu. 
10,  It,  Univerwiy  Counting  Houtc— 11,  13,  Ruum*  for  Meetings  of  FacuJtie*.— 14,  Kccior  «  Koom.— 15,  Kector't  Antechanbcr 
Univrr^t>-.— 17,  Secretary  of  the  Senate  — 19.  Senate  Mall  -  n.  AntecKamher  of  Senate. — »o.  Room  for  Mntical 
S3,  I  uraliirS  <»ffii.e  —  j^,  >itn:t.ir>'  of  Curator.— .'4,  t  ur.iior'*  ku^jm  —  35.  ('uMlor'*  Anlei  hambcr. — 16,  Slotv  WiNW 
Theul<<sical  Seminar}-.— 31.  Ctm»  Ri-nn— ;,3,  Readmit  koom — AfiiC'rouni. — 34,  Cloak-room — j;  to  40,L«ctW«  mi 
Room.  —  ij,  43,  CU<t  Room*. — 44  10  46,  jjcminar)-  ul  .Mallicmatics. — 47  to  54.  I.<ciure  and  Claia  Room.— J5,  rrofemor't  PiiMwr. 
ftc— jS,  Janitor. 


annexation  to  Ccnnany  :  and  its  population  was  104,000 
at  the  census  of  1880. 

It  will  take  you  h.ilf-an-hour  to  walk  from  the  medical 
institutes,  grouped  around  the  s<juare  of  the  civil  hnspit 
Tie  old  streets,  which  still  preserve  the  primi^" 
and  the  rharacteristic  marks  of  medi 
ies,  to  the  new  collegiate  palace.  As  vou 


from  the  Kaiserplatz  tt> 
the  fa<;ade  1  '  ' 
the  Vospe*.  1 


^^W/i6,  1885]  NATURE  559 


ivcrted  T  shape,  giving  a  frontage  of  410  feet  in  length 
•  the  facade.  The  two  lateral  wings  and  the  central 
lember  arc  thrown  forward  a  little  and  rise  slightly  above 
le  rest  of  the  building.  A  fine  external  flight  of  steps 
ads  into  the  interior.  The  basement  is  of  red  sand- 
one  ;  the  two  stories  of  grey.  Over  the  five  entrance 
arches  stand  five  Corinthian  columns  supporting  a  friere, 
id  surmounted  by  a  group  of  five  sculptured  figures,  con- 
dcrably  above  life-size.     Pallns  Athene,  protectress  of 


science,  stands  before  her  throne  in  a  calm  and  solemn 
attitude,  holding  up  her  torch  in  her  right  hand,  and 
lowering  a  crown  in  her  left.  On  the  two  sides  of  the 
throne  the  personifications  of  philosophy  and  natural 
science  are  each  occupied  in  teaching  a  young  man  who 
reclines  at  tlicir  res|>cctivc  feet.  One  of  these  youths 
endeavours  to  raise  a  veil  from  a  sphinx,  under  the  direc- 
tion of  the  elder  muse,  whilst  the  younger  sister,  with 
compass  and  crystal  explains  to  her  scholar  a  scientific 


lii.  4- — The  Colics late  FaUcc  :  First  Floor.— i,  a^Chicf  Stairca»s«.— 3,  4.  Ve*libulc«.— 5,  Corridor.— 6,  VcMibnlc  of  the  The*lr«.— 7,  The  Theatre.— 3. 
Roman  Semiiury  — 9,  Director'..  Cabinet.— 10.  bnsUth  Seaiiikoo'-— <i  to  13,  Philological  Semiiiary.- 14,  15,  Inttituteof  Archawjiogy.— 16,  17,  Seminar)" 
ofCicrnian  PIiiIjIlij^-.  — i3  to  3<j,  Seminary  of  (jeography  —  31,  a,  Scminarv  of  PhiloMiphy.— 23,  X4,  S.-minAry  of  .MoJcru  History. — »5,  Staircase.— 96, 
Scrv.Hit!. — 27.  sS,  acminar^-  of  Mc(lia:v.il  Hi<iiory. — jo,  >>,  Seminary  of  Juri«pnldcnce.— ji  to  33,  Siininary  of  Political  Science. — 34,  38,  40.  41,  4;. 
Institute  of  History  of  Anaeal  Aru— )9,  Staircace.— 43,  Hall  of  RKVpiology.— 44  10  47,  Initiiuie  and  Lecture  Hall  for  History  of  Art.— 48,  Library  of 
ibi>  liutiluce. 


roblem.  Under  the  group  is  the  inscription  in  Roman 
illers  :  un  tkis  ET  patri.e.  In  five  niches  under  the 
■  indows  of  the  upper  floor,  and  between  the  five  columns, 
rc  five  bronze  busts,  representing  the  five  facultiLS  in  the 
•ersons  of  Saint  Paul,  Solon,  Aristode,  Hippocrates,  and 
Archimedes.  Two  other  niches  on  the  right  and  left  of 
he  five  columns  contain  female  statues  personifying 
itrasburg  and  Germany.  There  are  also  thirty-six  stone 
tatues  at  the  angles  of  the  building.  As  will  be  seen 
rem  the  plans  (Figs.  3  and  4;  the  central  block  and  each 


ments  and  the  class  rooms  in  the  wings.  The  seminaries 
of  the  faculty  of  philosophy  and  the  collections  of 
archaeology  and  historical  art  arc  placed,  along  with  the 
aula  or  great  theatre  on  the  higher  storey.  The  plans 
were  drawn  by  Prof.  Warth  of  Carlsruhe,  who  also  directed 
the  works  of  construction  from  1874  to  1884. 

The  official  rooms  of  the  secretary  and  of  the  rector, 
spacious  in  proportion,  occupy  the  south  wing  of  the 
ground  floor,  along  with  the  senate  hall  and  the  music 
hall':  for  musical  science  enters  also  into  the  curriculum 


Fio.  J.— The  Institute  of  Chcmiitry. 

'  •'    >      •        !  .      an  iiueiu.il  coiiri.    l  ite  central  court 
lutes  an  enormous  hail,  the  Salic  des 
.  92  feet  long,  82  feet  wide,  and  52.^ 
ries  of  the  upper  floor  open  upon  this 
li^-htcd  exclusively  from  the  top.    The  in- 
in  this  hall.    All  official 
le  side  alleys.  In  allocating 
the  architect  placed  on 
administrative  depart- 


tcb  is 


Fir.,  6.— 1  h--  lii'.iiiutc  ijf  l'hy»iLa. 

of  ihe^Univcrsity.  In  the  richly  decorated  hall  for  meet- 
ings of  the  senate  the  ceiling  is  particularly  noticeable. 
\  >n  the  left  of  tlic  entrance  in  the  north  wing  of  the  ground 
lloor  the  corridors  lead  to  the  professor's  parlour  and  to 
the  lecture-rooms  of  the  various  faculties.  These  lecture- 
rooms  contain  altogether  963  seats,  varying  in  individual 
rooms  according  to  the  varj  ing  requirements  from  27  to 
208  places.  With  the  exception  t)f  two,  the  seminaries 
for  practical  studies  arc  placed  on  the  higher  floors,  so  as 
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to  be  quiet  enough  for  their  purpose.  They  are  opten 
either  all  day  or  during  certain  hours,  under  the  superin- 
tendence or  direction  of  the  professors,  who  each  have 
their  own  private  room  beside  the  room  allotted  to  students. 


Fig.  7. — The  AMronomical  Obtervmtory. 

These  seminaries  correspond  in  their  particular  line  to 
the  laboratories  of  the  faculty  of  natural  science;  and  they 

f>rovide  for  students'  collections,  appliances  and  special 
ibraries  for  each  branch  of  instruction.    Placed  side  bv 


d — ibc  lattilutc  of  Itutwiy. 

side  along  the  corridors  they  arc  each  readily  accessible 
to  members  of  neighbouring  seminaries.  Starting  from 
the  middle  of  the  principal  building  there  are  successively 
the  seminaries  of  the  Romanesque  languages  and  of 


Flu.  9. — The  Iniiiiute  of  Atutiomy  and  I'ailiulu^y. 

English,  the  philolofpcal  seminary,  the  institute  of  archjc- 
ology,  the  German  seminary,  the  seminaries  of  historical 


Pre  Germai^fc 

,  of  nhiiosop^ 
All  the  noioi 


ice,  of  philosophy,  of  jurisprudence,  and  of  political 
All  the  northern  half  of  the  first  fliwr  is  devoted 


to  art  collections,  extending  from  the  1 
science  to  the  aula  or  great  theatre  la  ihci 
western  facade  is  the  commoo  leaniekil,! 
one  side  by  the  library  of  the  insdtatc  of  ; 
the  other  by  the  rooms  of  the  insdtaie  c(  ! 
A  particular  hall  is  reserved  for  tenponrj  ( 
Then  comes  the  hall  of  1  l>>^aiiaikKM 
museum  organised  with  .        v.h  lastt  1 
Michaclis,  the  professor  of  archaeologjr. 
Arabic  have  each  a  special  proTcMMr. 

lieside  the  seminaries  and  the  aft 
principal  floor  contains  the  aula  or  fescitill 


Fic.  10.  —  1  he  ^urgt<^  CIuucbI  Hta^ifc 

University  commemorations.     Lit  from  ah 
occupies  the  middle  of  the  front  fa^ade,aadii 
at  both  ends  by  the  grand  staircases   fnrc  ifBtl 
separate  the  aula  from  an  exterior  roomitl 
public.    The  theatre  itself  is  82  feet  loog,  C\  ' 
33  high.  It  seats  450  persons,  whilst  theeoeiiii 
admits  of  200  to  300  standing  places.  Tfcei* 
arc  in  plaster,  and  there  is  a  bust  of  the  Kaisff^ 
against  the  northern  wall  in  white  marbk. 

The  heating  arrangements — partly  iwt  a 
water — are  in  the  basement,  a  combined 
used  for  the  class-rooms,  hot  air  alone  for  tei 


^  >r  V 


111 
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Fitt.  11.— The  Uinksl  Hi  '  ait»l  \* 

and  for  the  great  hall.  The  ventiiatKno  it  < . 
engines.  All  the  windows  are  doable-flflt' * 
too  rapid  cooling.  No  scientific  appltaaoe  li*  < 
gotten  which  might  secure  good  <anitarion.  TJ^* 
rector's  apartments,  the  staircases,  awl  the  S"** 
Herdus  are  richly  ornamented  io  piaster ao<l< 
The  lecture  halls  and  class  roofns  y 
severe  as  befits  their  purpose,  but  1 
nothing  has  been  omitted  to  giv*  then* t 
monumental  construction.  S.in<^'.^nej  ** 
prevails  in  the  interior ;  whi 
and  corridors  are  of  mosaic  auu 
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Each  of  the  special  institutes  of  chemistry,  physics, 
:any,  pharmacy,  and  astronomy,  which  are  grouped  he- 
ld the  collegiate  palace,  merit  a  particular  description, 
well  as  the  hospitals  of  surger)',  obstetrics,  and 
ichiatry,  and  the  institutes  of  anatomy,  physiological 
emistry,  and  of  physiology  belonging  to  the  faculty  of 
•dicine,  which  are  grouped  around  the  civil  hospital, 
ews  of  these  are  given  in  Figs.  5  to  15.  Kach  of  these 
■titutcs  is  independent  and  separate  from  the  others, 
>vided  with  cverj'thing  appropriate  to  its  specific  pur- 
se. In  order  to  enable  the  professors,  who  are  the 
ectors  of  the  special  institutes,  to  follow  fully  the  work 


Ku..  17.— The  Maternity  Hospital. 

the  students  and  the  practice  of  the  laboralor>,  thev 
1:  provided  with  residential  apartments  in  the  sa«ic 
ildings.  To  the  institute  of  astronomy  is  added  an 
ironomical  observatory.  This  is  at  the  present  time 
reeled  by  Dr.  Schur,  in  consequence  of  the  protracted 
ness  of  Prof.  Winnecke,  who  was  assistant  at  the 
'Scr\'atory  of  Pulkowa  before  coming  to  .Strasburg.  At 
c  institute  of  botany,  Prof,  von  liary,  whose  work  on 
yplogamic  flora  is  well  known,  has  laid  out  a  new 
'tanic  garden,  to  which  a  second  hothouse  is  vet  to  be 
dcd.  To  complete  the  organisation  of  the  University 
tablishments  there  remain  to  be  erected  an  institute  of 


r 


ij. —  The  Institute  of  Phytiological  Chemittry. 


:ology,  an  institute  of  zoology,  and  an  institute  of 
•etcorolog)-.  The  institute  of  gcolog)-,  to  be  directed  by 
rof.  Benecke,  will  receive  the  mineralogical  and  palaon- 
>logical  collections,  and  at  the  same  time  will  accommo- 
Me  the  work  of  the  geological  survey  of  Alsace-Lorraine. 
|»  to  the  institute  of  meteorology,  its  utility  has  l>een 
w.idy  admitted  by  the  provincial  government,  and  its 
■lishment  is  only  a  question  of  time. 
'  Dward  the  sum  of  16,000,000  of  francs  (^640,000)  ex- 
jcnded  up  to  this  vcr^r  on  the  new  University  of  Strasburg 
^""P'  >ntrib«ted  the  sum  of  3,800,000 

'  f  I  jri.o'VN  ;  ,^nd  of  this  sum 


2,875,000  francs  1 15,000)  were  spent  on  the  collegiate 
palace.  The  institute  of  chemistry  alone  cost  875,000 
francs  (^35,000) ;  the  institute  of  physics,  728,750  francs 
(j^ 29,150)  ;  the  institute  of  botany  with  its  garden,  655,000 
francs  (/26,2oo}  ;  the  astronomical  observatory,  642,000 
francs  (jt^Si^oo) ;  theinslituteof  anatomy,  1,048,500  francs 
(/4'.74o)  ;  the  surgical  clinical  hospital,  662,500  frans 
1^X26,500);  theinslituteof  physiological  chemistry,  400,000 
francs  (j^  1 6,000) ;  the  institute  of  physiology,  337,500  francs 
(y^'3>5oo)-  I'  is  iiTipossible  to  give  here  the  details  of 
each  institute.  Sufhce  it  that  each  establishment  has 
profited  by  the  latest  advances  of  science,  and  provides 


Fig.  14.— The  I    tilulc  of  I'karn.a  y. 

every  means  of  research  to  students.  Henceforth  the 
institutes  annexed  to  the  University  of  Strasburg  will 
ser\'e  as  models  for  the  installation  of  similar  buildings. 
They  are  not  only  most  complete,  but  are  already  sought 
by  students.  Thus  the  institute  of  chemistry,  under  the 
direction  of  Prof.  Fitlig,  is  designed  to  receive  too  students 
in  its  two  divisions  of  organic  and  inorganic  rhemistrj'  ; 
and  there  is  not  a  single  vacant  place.  Further  informa- 
tion respecting  the  various  institutes  and  their  organisation 
can  be  learned  from  the  Festschrift^  already  alluded  to  as 
having  been  written  by  M.  Schrickcr  to  commemorate 
the  opening.  As  the  great  library  of  the  country' has  been 


Fic.  15.— The  iMtilnie  of  Phjrtiologr. 

but  temporarily  housed  in  the  episcopal  ch.iteau  near  the 
Cathedral  (in  consequence  of  the  fire  during  the  bombard- 
ment of  1870)  it  is  intended  tn  remove  it  to  the  neighbour- 
hood of  thecollegial  palace  of  the  University.  At  present, 
beside  the  special  libraries  of  the  several  seminaries,  there 
is  only  one  reading-room  (Fig.  3,  No.  32)  for  periodicals 
and  reviews. 

Down  to  the  present  time  the  native  Alsatians  and 
Lorrainers  have  not  frequented  the  new  university  as  much 
as  might  have  been  expected  in  proportion  to  the  needs 
of  the  province.  Young  men  still  turn  towards  France  to 
follow  their  studies  for  the  professions  at  Paris  or  at 
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Nancy,  Mcaaume  the  recruiting  uf  l;uv_\ci;  xud  doctors 
goc^  oil  at  hti<ibljiir^  with  forci^^a  elements,  not  without 
Srouic  regret  on  the  part  of  the  native  inliabitants.  But 
little  by  little  the  force  <kf  drcumstaDces  is  tending  to 
bring  the  young  Alsatians  to  coubtllutc  the  University  of 
Sttasburg  in  spite  of  scntiiuent.  Instead  of  69  students, 
natives  of  Alsace-Lorraine, registered  in  1872,  the  Univer- 
sity registers  ithowed  252  in  1S.S4— a  notable  increase. 
As  against  5,990  matriculated  students  at  the  University 
of  Berlin,  3,399  at  Leipzig,  2,276  at  Munich,  1,646  at 
Breslau,  1,452  at  Halle,  723  at  Heidelberg,  625  at  Frei- 
burg, there  were  to  be  reckoned  but  85b  at  Strasburg 
during  tiic  :>u[nmer  semester  of  1884.  No  doubt  this 
number  will  increase  rapidly ;  for  in  no  other  centre  of 
the  hieber  education  are  themeutftof  work  so  abundantly 
provitted.  As  to  the  pmfessorial  staff,  it  includes  many 
cclebri'aL>,  amnng-st  whom  may  be  named  Labaud  in  the 
fatiilly  ol  law  ;  Reussiti  the  faeuhy  of  theology  ;  Brentano, 
Krapp,  and  iMerkel  in  political  science  ;  Kussinaul,  Lucke, 
and  Recklingshausen  in  the  faculty  of  medicine  ;  Gcrland, 
Michaells,  and  Studemond  in  the  faculty  of  philosophy  ; 
Kiindt.  iJeneckc,  von  Bary,  and  Fitti^,'  in  the  faculty  of 
r.<iti:r.ii  ^cie:!Ce;3.  lu  sclctluig  ihtsc  iiaiaes  wc  do  not 
l  uri^et  I  l  ie  ylor)  of  the  former  university  of  the  last  century, 
when  buasbui]g  had  amongst  the  number  of  its  celebrities 
Prob.  Blessig,  Lauth,  Schcepfltn,  Schweighseoser,  Obeilin, 
worthy  predecessors  of  the  Dnvcrnoy^,  Schinipers.  Ger- 
hardts,  I'aiteura,  Daubrdes,  btUiUotj,  Janets,  1  uslels, 
Coulanges,  Forgets,  and  Kusses  of  our  time.  On  August 
6th,  1771,  Goethe  graduated  doctor  of  laws  of  the  Univer- 
sity of  Strasburg,  with  a  thesis  on  the  respective  rights  of 
State  and  Chur'h  If  to  day  the  ncv.  1  i-.ivprsi'y  hn?5  as 
an  accessory  function  that  of  contrihui  m^;  t-j  the  Gcunani- 
sation  ol  the  annexed  provinee^^,  11  at  least  be  said 

that  the  stall  of  professors  of  the  older  university  of  last 
century  had  rallied  to  French  politics  in  the  most  open 
manner.  Witness  the  address  to  King  Louis  XV.  dated 
October  6th,  1744  :— "  Sire,  the  most  Hiithful  of  the  univer^ 
sities  in  >oiir  km-Joni  utters  to  \our  Majest;,  its  homage 
aud  its  good  wishes.  Penetrated  with  joy  at  tiie  convales- 
cence and  at  the  arrival  of  its  august  monarch,  it  to-day, 
Sice,  finds  united  in  you  the  father  of  the  people,  the 
protector  of  the  muses,  the  liberator  of  Alsace,  and  the 
hero.  It  is  to  these  glorifications  of  y<v;i  i.oe  virtues, 
great  king,  that  we  consecrate  our  work,  happy  if  our 
words  ma)  correspond  to  the  effusion  of  our  hearts,  and 
merit  the  continuation  of  the  good  graces  of  the  most 
puissant  and  most  belo««d  of  the  sovereigns  of  Eurojie." 

For:nerl\  tlic  Academic  of  Strasbui  .:  t '  okup  the  special 
task  uf  SCI  viag  an  intermediary  between  France  and 
Germany  for  the  propagation  of  ideas  and  of  the  scientific 
mo\en\ent.  More  richly  oodowed,  the  new  University, 
applying  its  greater  powers  to  the  development  of  the 
h  :m:in  ir. ml  ^vi!l  n;ct)gnise  that  the  rei)resent.itives  of 
the  ptujjlt  ol  .\lsacc- Lorraine  have  wished  to  promote  its 
efforts  in  the  largest  and  most  generous  manner  in  the 
higher  interests  of  science.  Science  ought  to  contribute 
to  the  tmioo  of  the  people ;  it  has  no  exclusive  national 
character,  and  it  serves  to  advance  the  reign  of  peace  in 
tlie  world  by  assuring  to  us  greater  prosperity  and  greater 
light,  whilst  developing  in  us  «U  the  love  of  our  own 
countr}-. 


juurney  in  the  iittcnor  of  Tibet.    The  l'»ioi  Ij  , 
\V.  U.   litrikitiTiun  fur  hu  Auslralus  rvfUkcx^x. 
Cuthbcrt  I'cc'k  Grant  (o  Mr.  J.  T.  Ln  lie  to  c- 
ethnological  rcsl-a^chc!^  in  the  Sealhin  Xih. 
other  ntyhbouring  countries.     The  f-jlLwc;  • 
Hoooraiy  Curies] loDtU^g  Memben :— Ckicf  jv.^- 
dent  of  the  Geo^'raphlcal  Society  of  N'm  Yft.  ' 
I<cclu!>,  the  eminent  gcograjihcr  ;  an.l  Mtt  'I 
the  dislioguisbed  Ausuvui  explorer  *A  iIk 
the  Caiicuus,  and  (ither  leeians. 

It  is  enaouoced  that  dw  neit  ncsctiiv  \ 

cialioii  f..r  the  Advancement  of  Scimce  <»ill  t«  Mi 
26  anJ  I'uUuwing  days,  at  Ann  .\rbt>T,  Mid- 

At  the  sumual  conference  of  tht  Yi^stA 
which  met  on  the  8th  inst  hi  raris  MSL  Far*. 

Pr.rbniix,  were  appiointc<l  vn--'.  !■      an  !  >  ■ 
ively  of  ihc  section  for  the  laaiLciaatieil  mi  iti-  v 
and  MM.  do  Quatrefagej,  Milne-Iidwt.- iv  itl  Vs. 
s.iaic  officci  in  the  section  fur  gcograjihicil  u>',  v:. 

M.  Hekv£-Makuo.s,  the  aew  Fre&d:  U;i».'{T<i" 
is  a  Member  of  (he  Aauletty  of  Scteno» 

Ftononiy  and  a  !'r,.fc^  r  of  A^ronooiy  '  - 

des  Arts  et  Meticn*.    lit-  >k«a  few  vaxct  tin::  &  l-^™ 
estahUdnaeac,  bet  leaifBed  hi  oeder  to  «o»e  » « 
French  Lower  II 0088;   Hc  manied  the  liea^ 

M.  Dunu^. 

Tm:  next  Ordinary  flcacral  Meetiae  uf  r  1: 
Mcehanical  Knjjineers  will  V>c  (ul  I  on  I'..-  ' 
Friday,  May  I»  at  25,  Great  iieoruc  Stxc<%  W 
chair  win  be  taken  by  the  Pmittent.  Vr. 
half-|>a>>t  three  o'clock  p.m.  on  Thur^lj),  it,:  ; 
o'duck  p.tu.  uo  Friday,    ilic  foUowiac  (Mpn^  •  ' 
ditcttssed,  as  far  M  time  win  adaut : — UeKfr«  c 
automatic  machine-gun,  l>y  Mr,  Hinm  >  SUnr 
Abrstrtct  of  restilis  of  ckpcnmeot*  00  n»p»fi  •  ■"  ' 
appHestioto  to  prtctica!  work,  by  Prof,  k*^*' 
Kcnncffy,  of  Lomlon  lincluding  the  b'tv.  tty^:  -■■ 
in  Prof.  Kcaucdy'»  Report,  i»>U€d  to  live  z 
Description  of  the  Tripicr  Spheric*]  Ecoentru.  • 

I'uillon,  of  I'aiii  ;  Dcicriptiyn  of  a  lilwciin.;  it-  ••" 
lop  roll  at  the  Ebbw  Vale  Work*,  bjf  Mi.  (.i  . ' 
of  Ebbw  Vsle. 

The  Annus!  RepoR  of  the  Frcndi  Centxal  MemiU. 

partmcnt  ^tntr-  ?hat  the  weather  forecasts  jcs-'^W 
90  caiies  out  of  every  lOO,  the  jwrecniage  ku'L-i^ 
from  81  hi  1881  to  83  is  l88a  and  u,  S7  1:1 
alarm  sigoali  &CDt  to  the  poru,  12S  were  fully  • 
fairly  correct,  37  incorrect,  and  only  two  tpix^  "f 
seen.    This  year  the  ijale  uf  January  11  oi-" 
of  M  r  h  J  i.  which  did  suth  ilaiiut;c  at  C1»*A " 
predicted.    1 1  look  place  in  cxcc]>ti\ioal  1 

of  Asrti 


mt 


NOTES 

The  Roysi  Medals  of  the  Roys!  Geographicsl  Society  will 

this  year  hc  awarded  to  Mr.  Jo>eph  Tlioin-ou  and  Mr.  H.  IC. 
O  NeiU — to  the  former  for  bis  well-known  work  in  Africa, 
and  to  the  btter  far  hit  thiitcea  journey*  of  exploration 
along  the  c  >ait  aud  iu  the  intcn  r  '  f  M  i..iu»b:qiic.  Tlie 
Murchisoo  (jnuu  foe  tii&$  wiU  be  awarded  to  the  I'aodit 
Kisshaa  for  hit  ibor  eaploialiont  made  while  attaclicd  to  the 
Som^  of  India,  and  etpccistty  lor  bis  calensive  and  important 


I)L'KlNr.  ihc  -eeoiul  half  of  b>;  jcir  srvL-n!  .  • 
appeared  to  ISAitni.  relating  to  the  00°^  ' 
Chiflcte  biTd*''»e«t  toop  it  made.    Mr.  Ttja, 
ciM  ni  of  hi*  viMi-  '.V        C  mantin  C*vc-.  m  "^-^ 
where  the  nests  are  chiefly  fooad,  iaimu-d  ^ 
now  addfcwfJ  a  long  eommuaicasioa  ee 
Fiiijil.sh  joiMtal  publi>hed  in  Jipon.  the  n;--:i  , 
apjKor  lu  he  *»  follows  :— (»)  0«W£  U>  a  ku-»)  % 
I*iyer  was  reprcscMcd  as  myias  thai  the  te>  *  — 
cavt>  cutj»Uiieud  the  Dcst*  a»  well  a*  tht  * 
nothing  to  do  with  the  uc»t>.    (2)  Mr.  UtwL** 
pabtithed  in  NaTVRK  (Novcmbcj  »7.         =}<«*^-  ' 
of  hUwd,  6om  the  cflgcts  of  the  biidt  m  i«ro^  i^'^ 
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vd  (hiiil.s  ilut  tht.-  palches  of  brown-red  on  tin-  nc^ls  may  be 
t  to  blood  from  Uw  b«nds  of  the  g*Uicfen,  or  to  the  betcl- 
ce  which  ih«y  consUUttly  csi>ectonrtie,  bat  not  to  tba  Uid's 
.od.  (3)  The  birdsdonolentalgx  ;  ihi-y  are  purely  inscctivor- 
i.   (4)  Mr.  Green  say«  (Naturk,  December  1 1 )  thai  a  chemi- 

and  nicnMCopieRl  examioation  of  the  ne»is  sngieiU  that  they 
•  made  from  the  saliva  of  the  bird.  This  Mr.  I'rycr  rcgar  ls 
a  physical  imponibiUly,  for  the  bird  could  not  secrete  in  a 
r  days  a  mas*  of  saliva  nore  than  cqiial<  when  dried,  to  fhe 
ire  bulk  c,{  .wn  1  «xly,  and  then  do  this  nine  consecutive 
ICS  a  year.    lie  ihiiiks  that,  undoubtedly,  some  saliva  is  used 

the  birds,  the  nlgie  (which  Mr.  Pryer  incorrectly  called 
■ungoid  growth "  in  his  first  account)  bcini;  use<l  in 
;  &ame  way  as  a  Japane&e  swallow  {Caro/>ii  Jaf>)ni(a)  uses 
d.  This  bird  gathers  peOets  of  mud  and  works  them  np 
its  moulh,  forminj;  n  '.tn>nf»  cement,  constructing  a  Inrg<? 
tie-shaped  nest,  somctitncii  nearly  two  feet  long  ;  and  exactly 
the  Cttrvfit  jtftt^ta  uses  mud,  so  the  Bomcan  Cclhcalia 
i''utga  uses  alg-.v,  producing  thereby  the  delicate  stroctore 
..Ml  as  edible  bird's  ncsl.    Besides,  Mr.  Pr^'er  statea  that 

nc^t  examined  by  Mr.  Green  was  [..obably  not  genuine,  as 

substance  is  very  easily  imitated,  and  the  high  price  would 
nulatc  adulteration.  (5)  His  prc\'ioU9  theory  that  the  dis- 
:tirtn  between  white  and  black  nests  is  due  t"  tl  a  brown 
■.i<le  of  the  algfc  being  used  for  the  latter,  be  now  renounce*, 
c  birds  can  only  use  the  inside,  and  black  nests  are  simply 
lie  nests  grown  old  .iivl  ii).,iir.  .l  fitinn'titly.  Tlic  dilTi.Tfncc 
not  due  to  any  difference  in  the  site  or  in  the  kind  of  bird, 
is  h  the  writer's  present  theory.  Owhig  to  some  aectdeot  (a 
ive  printer's  mishap  possibly),  portions  of  Mr.  ri-jer'"  prirc'^ 

not  quite  coherent  and  connected,  and  some  of  the  words 
:  phrases  are  misplaced  with  that  ioRemous  absurdity  so 
ractcrislic  of  printcrb'  Muiul  t  iv  :  but  we  bdtevc  w«  have 
sn  tJie  sutxtUace  of  the  communication  heic. 
*««  sixteenth  ammal  report  of  the  American  Mnsetnn  of 
ural  History  has  ju  t  Vc- n  l  ublished.  Beside-  vnrim-.  .v!  li- 
LS  to  the  coupons  during  the  year— the  principal  Wing  44 
rimeHi  of  North  American  biida,  29  speciiBcni  of  North 
t  III  in  iji:\niii>  il N  m  l  20  monkeys — the  trustees  rejwt  a  step 
real  importance  taken  in  creating  a  section  in  the  museum 
ed  "nie  Department  of  Public  Instnietion."  The  Legis- 
re  of  the  State  of  New  York  having  appropriate<l  a  sum  to 
blc  the  curators  of  the  mu>eum  to  give  free  lectures,  illustrated 
««  coU«etioiis.  to  the  tcadwfs  of  common  and  normal  schools 
Kighont  the  State,  the  trustees  have  accepted  the  dmy,  and 
e  arranged  for  a  series  of  lectures  extending  over  four  years, 
Dty  ir»  each  year,  all  to  be  richly  illustrated  with  or^in.il 
ks  antl  drawings  specially  prc|>ared  for  the  ooune.  The 
iculum  for  the  first  course  1884-S5  indudes  howan  smitoay 

physiology,  forestry,  boitdioK  aod  omaiDental  stones,  and 
animal  kingdom. 

[K.  J.  A.  ALI.S.N,  who  for  many  years  has  had  charge  of 
nmals  an4  birds  at  the  Mtwtim  of  Comparative  Zoology  at 
id)ridgc,  h.-ui.  .SV/V>»<v  states,  accepted  the  curatorship  of 
ncualogy  and  ornithology  in  the  American  Mnscam  of  Natural 
lory  in  New  York,  where  he  will  enter  upon  his  new  duties 
at  May  1. 

'HS  American  Government  have  sent  30,000  landdocked 
ion  to  the  National  Fish  CuUare  Association,  which  arrive*! 
-.atur  Iny  !i»  cvccllent  condition.  In  this  country  the  hybrid- 
ion  of  the  vanoui  species  of  Salmonidsc  is  extensively  prose- 
:»1  ;  and  it  i»  proposed  to  try  the  experiment  of  cross-breeding 
1 -in. Mocked  salmon  with  the  brook  troal  or  char,  thus  pro- 
ing  the  culture  of  a  better  class  of  fish  than  the  IfOUl  whWi 
f  abousicl  in  ott  riveia. 

>K.  II.  J.  Johnston  I -WTs,  nf  Naples,  anr^onrces  the  ap- 
aching  pnblication  of  a  "  .Monograph  of  the  Larthquakcs  of 


Ischia,"  a  memoir  dealing  with  the  seismic  disturbances  in  that 
island  irum  remotest  to  recent  times,  with  special  observations 
OB  those  of  1881  and  1883,  by  himself,  with  m„:u-  calculations 
by  Rev.  Pn)f.  Samuel  Haughton,  M.D.,  F.K.S.,  F.G.S.,  &C. 
The  work  wUl  be  publiilicd  by  subscription,  and  intendiQg  sab* 
scnl  trs  shoold  communicate  with  the  author,  7,  Chiatanoae^ 
Naples. 

A  SHARP  shock  of  earthquake  was  fe'.i  in  Rome  on  the  night 
of  the  9th  inst.  Bells  were  set  rioging,  and  many  j^ersons  were 
momentarily  alarmed  by  the  movement,  but  that  was  the  extent 
of  its  effect.  Prof.  Stefaao  Michetc  de  Rossi  has  eomrauiucated 
thefoUowfaig  report  to  the  Press i— "At  2.44a.m.  a  distinct 
shock  of  earthquake  aroused  a  great  part  of  the  population  of 
Rome.  From  the  Db-ervalions  obtained  it  belonged  to  the  swth 
degree  of  the  convcnUonal  scale  of  10  degrees  for  intensity.  It 
tindulT  1  from  soiuh-wfst  to  notth-enst,  aod  then  from  north- 
west to  south-e.^^t.  The  full  duration  was  about  lo  seconds,  of 
which  four  were  occupied  by  the  second  pha  e  of  i  ^.-no- 
ment.n.  A  telegram  from  Aveaaoo  states  that  the  shock  was 
very  stwng  thcR-  in  the  rlircction  of  north  tO  sOnth.  NodaOMge 
<lone.  '  Telegrams  received  later  from  Frosinone  report  that  a 
shock  was  fL-lt  there  at  the  s.ame  time  with  sufficient  force  to 
create  general  alarm  among  the  popubitioil. 

There  has  been  a  renewal  of  earthquake  shocks  in  the  pro 
vinces  of  Granada  and  Malaga.  Early  on  the  morning  of  the 
nth  oscillations  of  more  or  less  violence  are  ici^  )rtcd  from  Velez 
Malag.i.  Anfequcra.  Motril,  and  the  dtyof  Granada  itself  and 
soroe'surrounding  villages.  S  >  f  u  a<»  is  known  the  .•  Iki^  bc«B 
no  loss  of  life  or  serious  .lamagc,  but  the  panic  at  some  places  is 
described  as  mtense,  and  the  inhabhants,  refusing  to  retain  to 
their  houses,  remain  hi  the  open  country. 

SEVERAt  shocks  of  eartbqnake  w«e  felt  at  Geneva  00  the 
ijlh. 

The  most  recent  contribuHon  to  the  nrach-discussed  question 
of  the  origin  of  the  inonnd-lniilder^  of  the  Unitcl  States  is  a 
pamphlet  by  Mr.  C.  E.  Putnam,  isauetl  by  the  Academy  of 
Natural  Sciences  of  Davenport.  Iowa.  The  Bureau  of  Ethnology 
connectcLl  with  the  Smiths  nii^n  Tn-sTitn^r-  chniv  -  ns  the  theory 
that  the  race  which  constructed  these  monnd,  uwy  be  traced  to 
the  ancestors  <rf  the  present  American  Indian*,  while  another 
scb  ol  rf  arch.-enlogi^ts  hr!>.  tV.:>t  Xhr  moun<l-bMitd.:rs  were  more 
advanced  in  civilisation  than  the  American  Imlians,  and  have 
endeavoured  to  trace  them  to  a  Mexicaii  origin,  or  to  some 
comiiK.n  nncrstrj-.    This  being  the  braail  question  at  issue,  the 
Divenport  Academy,  which  appears  to  have  adopted  no  theory 
on  the  subject,  became  possessors  by  donation  ot^  three  inscribed 
tablets  and  two  elephant  pipes,  >.f.  ppes  with  the  figure  of  an 
elephant  carved  on  them,  which  arc  stated  to  have  been  Ibuild 
to  Iowa.    In  the  words  of  Mr.  Putnam,  "if  their  authenticity 
is  eslabU^hc<l.  then  archxologists  will  iwd  in  them  strong  corro- 
l  ot  alive  evideoce  thai  man  and  the  mastodon  were  contemporaty 
on  the  American  conthent,  and  the  m  -unJ  l, adders  were  a  race 
anterior  lo  the  ancestors  of  the  present  American  Induns,  and 
of  higher  type  anil  more  advanced  civilisation."    But  douUs 
have  been  cast  on  the  authenticity  of  tbosc  curious  relxs  by  the 
Bureau  of  Ethnology,  and  the  Davenport  Academy  ba^  taken 
the  matter  up  with  some  warmth.   Mr.  Putnam's pampWetts the 
Academy-*  reply,  and  is  a  vigorous  defence  of  s'u  ^cnr.ir.cness  of 
the  elephant  pipes  and  inscribed  tablets.  It  describes  m  detail  the 
circumstances  under  which  they  were  dkcovered,  the  witnesses 
present,  &c.,  and  lay?  especial  s're  <  ■  n  the  fact  th.at  the  two 
piles  were  dug  up  at  different  tiroes  and  places,  by  independent 
persons,  one.  at  least,  of  whom  had  DO  notion  of  the  value  of  the 
object.    The  whole    r  1    t     on.  of  rxtmnrdinary  interest,  and 
Mr.  Putnam's  sutemcnt,  vouched  as  it  is  by  a  formal  resolution 
of  the  Davenport  Academy,  mast  play  an  important  partjn  aay 
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aubtequeBt  diwiniao  at  to  tlie  valve  to  be  attached  to  these 
rcmaia<>,  which,  if  authentic,  arc  acknowlcdtje  1  tu  !n\e  much 
inflaeoce  oa  ihe  final  »ctt4emexit  of  the  question  as  to  who  the 
aMMmd'buOden  were. 

The  use  of  artificial  teeth  is  not  so  modem  as  is  generally 
believed.  Coitiwi  states  that  io  the  museum  of  Curoeio,  oo  the 
coast  of  Italy,  there  are  two  curioiis  specUnens  of  aitiiidal  teeth 
found  in  Etruscan  lomtis  pro*)ah!y  dAtiiif;  tn  f  iiir  or  five  centuries 
before  our  era.  These  graves  contained  the  iKniies  of  two 
yooog  girls.   On  tbe  jaw  of  one  is  still  to  be  seen  two  indsors 

fixed  to  their  ncigJiHnur;  hy  -mvA\  pold  rini;-.  ;  in  the  other  the 
rings  remained,  but  the  artihciai  teeth  had  talkn  out.  The 
teetli*  earefollf  cut,  had  evidently  beCD  taken  frons  the  mouth  of 
some  large  animal  Ttie  lenti&t's  art  amongst  the  ancients  was 
not  confine<l  to  drawing  teeth,  and  replacing  them  by  artificial 
ones,  for  natural  teeth  have  been  found  which  have  evidently 
been  treated  in  various  ways.  That  thi^  curious  fact  has  escaped 
notice  so  long,  is  due  to  the  rarity  of  Etra^tcao  skeletons  the 
Etntscans  emplojring  cremation  generally,  and  also  to  the  cir* 
omutance  that  modern  inquirer*  are  more  interested  in  objects 
of  Etruscan  an  aad  industry  than  in  the  remains  of  their  ancient 


VVr  h:t\c  rccrivLv!  from  the  Rev.  H.  II.  Iliggins  the  reprint 
of  a  paper  read  by  hmj  t>cforc  ihe  Literary  and  Philosophical 
Society  of  Liverpool  on  Museums  of  Natural  History.  The 
writrr  discusses  the  sxibject  un<lcr  four  heads,  to  "hichafiflh, 
on  tijc  British  Museum  ot  Natural  History,  is  added.  These  arc 
Museum  visitors'  desiderata,  arrangements  and  appliances. 
JoclKing  from  the  attendance  at  the  Liverpool  Museum,  be 
ctlcolates  that  a  large  majority  (about  780  in  looo)  of  the 
visitors  are  those  w  ho  are  nut  conscious  of  any  purpose  beyond 
a  wish  to  see  the  Museum,  but  who  fix  their  attention  with 
more  or  less  Intelligence  on  the  objects  displayed.  The  ttadeots 
would  nundcr  about  ten  to  twenty,  and  loungers,  incUuiing 
children,  aco  in  the  thousand.  The  first  desideiatum  in  a 
public  mnwnm  is  a  belter  treatment  of  the  specimens  which 
they  ah '  ,1  J\  [..rssess.    The  Museum,  Mr   li:^'^ri-  1  i 

rare  one,  in  which  a  donation  of  xooi.  coulii  kit  be  spent  m  ihc- 
parcbase  of  fresh  spedmens ;  in  almost  all  instances  it  eould  be 
better  spent  in  m.ikiiij;  the  order  ni.nL-  i!i:vMii:il>'.i' at,  ; 
instructive,  and  much  of  ibis  good  work  mij;ht  be  done  without 
speodiDg  any  money.  The  sections  on  arruigemenis  and  np- 
pllances  contain  man}'  :ritclL^ting  sug(/ -1  in  ;'u  v^-  r  m 
dements  io  the  success  of  a  museum.  A  iUmmUxuHtt  ui  pijyiu- 
geoctle  scheme  of  the  pedtsree  of  animals  and  vegetables,  by 
Prof.  Herdm  iti,  c>f  Univeiaity  College,  Liveri>ool,  is  added  to 
Mr.  Higgins  1$  pa|Kr, 

We  have  received  Dr.  Howden's  presidential  address  to  the 

Montr<)sc  .Scientific  and  Kicld  Club,  in  I'u  '  Aii:i  I  .  N  ■  u 
alists'  Field  Club,"  which  contains  much  useful  advice  a»  10  the 
methods  in  whidi  the  members  of  such  sodeties  should  regulate 
their  >tLvii' 5  and  resc:.irclic^.  What  I:.'-.  .i'^'i.  M'ly  li.  1,  i! :;i 
local  natural  history  in  the  vicinity  of  Monuose  and  su^j^c^uouBi 
as  to  what  ttill  Um  ready  at  hand  to  be  done,  are  described  io 
the  fonrtudittg  poitioB  of  the  addiesk 

'fiHihir,  a  wcci.Iy  jiu-rr::!!  'levsiT'l  '.tir  tinl'M-  ..ii-l  \  ! 
interests,  u  live  title  ol  a  new  journal,  i'^  tu  >  uuuiUi  I  ^v  I  !i 
appealed  on  February  A  A  large  portion  of  this  periodical  Ls 
occupie*!  with  trade  announcements  .11 1  I  i-  ;  !■  I  -  itk-,  '.vi'ii  i 
sprinkling  of  sliort  articles  and  paragi 
srith  the  uses  'of  timber  or  the  timi  v 
inttii  l<.  !  T  r  circulation  atn^n^,  nnd  ,1-  "lie 
numerous  trades  who  work  in  timljcr,  a'A 
anything  else.  '  $ 

Tit c  experiments  in  Paris  by  the   l  iil 
'^yphing  all  the  country  seen  from  a  capii^i 


the  valve  of  a 

the  gronnd  ha<;  ".icfrded  ■wondcrfullY  \. 
remain  on  the  ground  a  very  small  boU^  » 
Ihe  phetognphie  appntstoa.  The  1 

films  can  He  inspected  wUh  a 

mditary  pur^ioiies. 

The  additions  to  the  Zoological  S(>ac<y'«*X4»  , 
past  week  indode  a  Pig-tailed  Mookey '  Jfom  wmr.-* 
from  Java,  presented  by  Mri.  L'r4u^sft;  1 
\Acridothtres  criUairllmt)  from  China,  pmeacnl  ""V 
Kowlcr ;  A  Galeated  Curassow  .1  -Vi^ 

/uela,  presented  by  Mr.  G.  A.  Crawle*  .  j  <Jh^  ■ 
(GfranMUlm  MfasMtentf) 6on  Chili.  prcwrairf^<rtc 
J.  Jones  ;  a  C.irrion  Crow  [Cvrrms  r.»r\Mfc",  P.r.u.- 
Mr.  A.  Browning  Priestley  ;  a  a»mooch  iiui*  ■  * 
from  Hampshire,  presented  by  Mr.  W.  IL  B.  Psj  ■ 
Wild   Ass,  or   Kiang   {E^uus  i   :n.«  T 

Soonerat's  Jungle  Fowls  \^<i*di»u  hmmertA  i  •  >  ' 
Southern  India,  depoiiled ;  a  Mandaiia  f 
lata  6  )  from  China,  a  Dark  Cn  u  St.'.ke  i/jh."-  - 
South  European,  purchased ;  two  Ke&x4;.>  >• 
{Ifmmidtt  nmd»ttH  ftaa  East  Africa,  tcenwl  «  - 
Gigantic  Salamander  {Af<^^,il.'Ku.'-j,  J,ut  fv-'tvi 
two  Bull  Frogs  {Aama  t^ttimna  <  ffu*u  .NuT.fc  '.a^^^ 
on  approval ;  a  While*ffoolcd  Lenwr  \Umm  a 
in  the  Gardens. 


GEOGRA  PHIL  A 1.  SO  7 Li 

Mr.  Wada,  oI  the  Japanese  Lcjji::  '   "  f^'  ^  ' 
Ijcfore  the  Geographical  Society  there  ..Trr  1--. 
the  Geological  Survey  of  Japan,  whi^h  r-.  .'-r^-i 
to  the  pre-ent  of  that  cstawitnroent.  1;  *  i--  i^^-'''" 
was  organised  by  Dr.  Naumaon*  a  Germaa  i^*  v 
sists  01  topographical,  geological,  and  afcr^M^i  ^ 
of  a  tcrhmc-tl  and  chemical  lalwral  iry     Tl>f  '  ^  • 
(he  ■U  i«.iiiiiK-ril  for  (he  G t'  l' y. 
\\  I  I  -  ■  :   ■ '  1  I  A  I'.  "r<)j  'i.i^l  .L  111  ■  1  ■,  ■  Ti  .1     -  I-.'  '•  II' 

;n.-nl  [iii-il;or>  .iii'l  f'>uii        ti.-:  Jjfi  ''^-' 
1.  .1-1^.  KLii^v-i  lit  luiiurii.Tinv,  A.  r:-,c 

.ifl  llh  II..V--;.  A   m.iL;:if[n:  iii.if).  I'-^i-. 

"...j- wr.iiiMi  .'.1  -■iii'.'.-y  iiiA::ni;lK  \.iril'.  mH"  »f."  •■ 
ihi-  Ill'      i^  .ri.ilili.-  ni  ^tii'-''--  ■ 

ore        k-vl  r,i.i-.l-:riry   I'll-.  h--:   in   rijilr     l^f  ^=- 

ilie  vsjiatioos  are  frcqaendy  'iciy  diiha'inai'  ^- 
15  volainoes  causing  grrat  hrcgntarity.  C' 

constructed  iV'^ii  the  pfdiroiaBiT  warvoli  w-i|(S? 

native      '111;;!-.'. •..     'n)'*  i<  K«^*<1  <m  9  ' 
I I  n  il  il  k-  1(1  •li  l.ill.  lii:[  ]•  -fli>«»  thi: 
Iji    il  i!u-  v^tol'^icil  >ir-,ict',:ic  I'f'  .fj]--tJ),    J.'Oa'— " 
thsl  -ill  ih--  t<.rm;r.r.ri-  .\rc  iiiirt  wi>S\  ifi  ;tlf  >"•'•* 


I  inplelc  t\-' 
ihc  S 

rK>w  for  a 


I.    Nf\t  :o  ihcx  m  rOrtii  "^f^' 

til*  W^iJfCl   is  to  (>c  BllJf'*'*'! 

nngw    Ttc  lop 
It  four  yean,  aad  Iht  ir<*  *»*^^'^ 
eighty  geogimphical  mtki  s^uMV.,  The  o^j**^  ^4 
for  the  whole  country  wCH  lalee  'W^oilur  qp*  1^^^ 

tail  d  ;;.jiil''.;u  il  ^llr^l•)  lus  reached  tboA  t^. 
the    ■)j")^rA;ihu  1!  vLiri-ey,  but  node  of  ^tf- 
have  yi  (  i>'  i.ti  imMislift 

•     •\',f  5'v:[i  ji.irilk-t,  with  *-»m«<u#fc»» 

vil  li  .I- the  lext,  jpp        .1     •■  > 

^.^.^   r  ..l-.iw-,.  -^f^n         II I.  . 

j'oi  ui;l>  in  ja}.JA■.-»^■.  AiitnN' 
oac  of  (he  Tuli.-! 
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t  last  HulUtin  d<  la  Sotiili  Je  Gfo^afhU  ( I"  Trimfitrc, 
,  contains  a  jia|>cr  by  M.  de  Mailly-Chalon  on  a  journey 
anchuri.i.  With  iwo  countrymen  he  left  Pelcing  for  Ncw- 
np,  an<l  thence  |)as>ing  to  the  cast  of  N!oiikden,  through 
to  Nin;^uta,  where  the  par')  turncit  t  >  itie  south-east 
the  riumen,  towanis  the  ocean,  and  reached  Vladivostock. 

iourney  the  whole  way  was  along  the  Corean  frontier, 
ag  Vladivostock  the  travellers  crossed  Silwria  to  Tomsk, 
which  ihey  went  to  Samarkand.    From  this  point  ihc  sti>ry 
«  HMiniey  is  tiiken  up  by  another  member  of  the  party, 
8  Denoist*M^chin,  wnosc  paper  on  the  jonmey  across 
estan  succeeds  M.  Mailly-ChaKm's.    This  journey  led  them 
Snmarkand  through  Karshi,  10  Bokhara,  thence  to  the 
u-!).irya  at  Charjui.    They  followed  tlu-  mcrlhen  down 
::lro  Alcx.mdrovsk,  whence  they  fleviattJ  it>  Khiv.i.  From 
iitcr  town  they  retraced  their  steps  up  the  river,  and  from 
{.in  Chin  started  acrosa  the  Kara-Kum  to  Merv,  and  so  to 
khs  and  Persian  territory  at  Meshed.     The  journey,  here 
ly  in.licatcd,  lasted  two  yean,  1./.  from  the  departure  from 
n  U>\  IVkinji  to  the  arrival  in  Tcher.in.    M.  Rabot  writes 
\V->rdeaskjold'«  eKpedition  to  nreeobnd,  the  paper  being 
)iled  from  the  Professor's  repxns  to  Mr.  Oscar  Dickson, 
ished  in  the  yourttni  oi  the  Swclidi  Society  of  Anthropo- 
and  (ict^raphy.    M.  Ch.irles  llulter  brings  to  an  end  his 
I  iirn  -ys  iij  Central  Arabia,  between  1S7S  imi  18S2,  to 
h  we  have  adverted  in  iioticin|{  previous  numbers  of  the 
(ftift, 

I  the  meetiog  of  the  Paris  Geographical  Society  en  the  7th 
,  S\.  Giraad  w«s  recetred  with  great  distinction,  and  detaOed 

recent  travel^  in  Afrio.  The  explorer  has  received  the 
.  medal  ol  the  J>ociety  and  ilic  Crow  of  the  Legion  of 
tour. 


ISTROyOMICAL  PHENOMENA  EOR  THE 
WELK^  l»8s,  APRIL  19-25 

Poa  the  redronhig  of  time  the  civil  day,  commencing  at 
-enwich  mean  midDight,  coontinig  the  houn  on  to  34*  u  here 

jdoyed.) 

At  (jruHwich  OH  April  19 
1  rises  4h.  570).  ;  aoulhs,  lib.  59m.  o'js. ;  »et»,  19b.  tut.  ; 
decl.  on  meridian,  11*      N. ;  Sidereal  Time  at  Sunset, 
Sh.  S3tn. 

on  (at  Fiiat  Quarter  on  April  21)  rise-.,  Sh.  torn.  ;  souths 
i6h.  4m.  ;  sets,  ajh.  58m.  ;  decl.  on  meridian,  18'  14'  N. 
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OA  A  REMARKABLE  PHENOMENON  OF 
CRY^iTALLlNE  REELECTION^ 

IiiitjJuftion. 

r  N  a  letter  to  me,  dated  March  2^  iS^  the  late  Dr.  W. 
^  Bird  Hcrepath  enclosed  for  me  lonus  irideaoent  crystals  of 
chlorate  of  ]K)ia.sh,  which  he  thought  were  worth  my  examui* 

ation.  He  noticed  the  intense  brilliancy  of  the  colour  of  the 
reflected  liKhtt  tbc  change  of  tint  with  the  angle  of  incidence, 
and  the  apparent  abMfice  of  polarisation  in  tM  colour  seen  by 

reflection. 

The  crystals  were  thin  and  fragile,  and  rather  small.  I  did 
not  sec  how  the  colour  was  produced,  but  I  took  for  granted 
that  it  must  be  by  some  internal  reflection,  or  possibly  oblique 
refraction,  at  the  »urfaces  of  the  crystalline  niatcs  that  the  light 
was  polarised  and  analysed,  being  modified  between  polarisation 
and  analysatioo  by  p:L^4age  across  the  crystalline  pJate,  the 
normal  to  which  I  supixised  mti«t  be  efficiently  near  to  one  of 
the  optic  axes  to  alimv  lulnur^  tu  tic  sfinwn,  which  would 
reijuire  no  great  pro,\.):iur v,  ilic  pJaics  were  linn.  To 
make  out  preciiely  h  i^v  thf  colours  were  produced  seemed  to 
promise  a  very  troublesome  invesfis^ation  on  account  of  the 
thin^es^  and  smallness  of  the  \  ^LlK  :  and,  supposing  that  the 
issue  of  the  investigation  would  be  merely  to  show  in  what 
precise  way  the  phenomemm  was  brought  about  by  the  oper> 
ation  of  well-known  causes,  I  did  not  feel  dispel  to  engage  in 
it,  and  so  the  matter  dropped. 

But  more  than  a  year  ago  Praf.  E.  J.  Milb.  F.R.S.>  was  so 
pwd  as  to  send  me  a  fine  collection  of  splendidly  coloured 
crystals  of  the  salt  nf  nnsidcrable  >Wi: ,  -L  Vi.ral  of  the  )'l.itt  ■. 
havin;^  an  area  of  a  square  inch  or  more,  .ind  .ill  <>i  UiL-m  being 
thick  enough  to  handle  without  dilTicully,  In  thf  ^  niise  of  his 
letter  mentioning  the  despatch  of  the  crystals,  Prof.  Mills 
writes:  "They  [the  coloured  crystals]  are,  I  am  told,  very 
pure  chemically,  containing  at  most  o'l  |>er  cent,  foreign  matter. 
Thqrve  nurely  observed— one  or  tw  i  perhaps  now  aiM  then  in 
a  targe  crystallisation  ...  I  have  several  times  notice<l  that 
small  |)ota*sic  chlorate  orystuls,  when  npidty  forming  from  a 
str.ii^  solution*  show  wtun  I  nippaae  to  be  intcrfiereiioe  colours ; 
but  the  fully  formed  crystals  do  not  show  them." 

Some  time  later  I  was  put  into  co'iii.rinicatiun  with  Mr. 
StanfortI,  of  the  North  Briiisii  Chemicai  Works,  Glasgow, 
from  which  establishment  the  crystals  sent  me  by  I'ruf.  Mills  had 
come.  .Mr,  Stanford  obliginj;ly  sent  me  a  further  supply  of  these 
interesting  crystals,  and  w.is  so  kind  as  to  ofler  to  tiy  any 
experiment  that  I  might  suggest  xs  to  their  formation. 

On  viewing  through  a  tlirect-vision  s|K'Ctro.sc  »pe  the  colours  of 
the  crystals  which  I  had  just  received  from  i'rof.  Mills,  the  first 
glance  at  the  spectium  shotured  me  that  tbeie  must  be  something 
very  strange  and  nnusual  about  the  phenomenon,  and  determined 
me  to  endeavour  to  make  out  the  eanse  of  the  production  of 
these  colours.  The  result  of  my  examination  is  deacribed  in 
the  present  pa[>er. 

NLLti  ji)  t.  —  PreJimiHiiry  Pkyucal  Es.t  'tiiuitL'rt.  I.  I;  will 
be  necessary  to  premise  that  chlorate  of  t>ota.sh  l>eiongs  to  the 
oblique  system  of  crystallis.\tion.  The  fundamental  form  may  l>e 
taken  as  an  oblique  pri.sm  on  a  rhombic  base,  the  plane  bisecting 
the  obtuse  ilihalral  angle  of  the  prism  being  the  pl.ine  of  sym- 
metry. Rammelsbeig  denotes  the  sides  of  the  prism  by  P, 
and  the  base  by  C,  and  gives  for  the  incUnatiotts  of  the  faces 
PP  =  t04"  aa'  and  CP  =  105 •  35',  Tlie  face  C,  which  is  perpen- 
dicular to  the  plane  of  symmetry,  is  so  placed  as  to  bring  three 
obtuse  pl.ine  an^;li--  ti>L;cthi-r  at  two  opposite  corners  the 
parallelepiped.  1  he  *ait  usually  forms  flat,  rhombic  or  hex  ti^nii.il 
I'l.i't--  ;  .ir,illt  l  tu  ;h(u  C  ]'lirM  .  the  edges  of  the  rhoml'iis  bciiii^ 
;Mi-.illel  iM  \\:z  irUi.r^eLU.  •']-  .  \  the  P  faces  by  the  C  plane,  and 
■lie  he\.iL;'i:i;  \'<\\y^  I'niinecl  iV-'iithe  rhombic  plates  by  truncating 
:l:e  ,-Li:Le  .lll;^e^  liyfi.e^  Mallei  to  the  intersection  of  the  C 
I'laiie  !■)•  ;lie  I'l.iiie       -.y iiniie;  1  w 

The  plane  angles  of  the  rhombic  pLites,  calculated  from  the 
Bumben  given  by  Raotmebbei^.  are  too'  56'  an<l  79'  4',  while 

tt:e  hex  i;;  ti  ll  ]  I  t'.-s  prciient  cnd-AOgles  of  100°  56'  and  lour 

side  :iiif;le>  i  f  ij'i  jy.    Th<?«<?  angles  .ire  sufficiently  different 

to  n.llii«  in  111  )%I  e;i--e'.  tlu  |'i:!ivi.»al  phuie  "f  .1  |ihile,  iii  evni  vif 
a  fr.T^'iiu'iu  iif  n  I'i-Ke,       I'.'  'I(  lermiuti-l  .1;  '>nt.e  hy  iii-.[)ei  ti  *n. 
But  tn  any  e-i^^c  of  i!  'iilit  i:  ii>  iv  readily  be  f  .iiii>l  wiihiml  hrc:ik 
Uig  the  crystal  hy  ex.Tniiuiii;^  1:  in  polarised  light.    There  are 
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good  cleavages  parallel  to  the  two  P  planes  and  to  the  C 
plane.  The  crystals  are  very  commonly  twinnol,  the  twin 
plane  Inring  C. 

2.  If  one  of  the  brilliantly  coloured  crystal*  be  examined  by 
reflection,  and  turned  around  in  its  own  plane,  without  altering 
the  angle  of  incidence,  the  colour  diMppears  twice  in  a  com- 
plete revolution.  The  vanishing  positions  are  those  in  which 
the  plane  of  incidence  is  the  plane  of  symmetry.  The  colour  is 
pcrh.ips  mo>t  vivid  in  a  perpendicular  pl.\ne ;  Init  for  a  very 
considerable  change  of  a/imuth  from  the  perpendiadar  plane 
there  is  little  variation  in  the  intensity  of  the  colour.  There  is 
no  perceptible  change  of  tint,  but  on  approaching  the  plane  of 
symmetry  the  colour  gets  more  and  more  drowned  in  the  white 
light  reflected  from  the  surface. 

3.  If  instead  of  altering  the  azimuth  of  the  plane  of  incidence 
a  plane  l)e  chosen  which  gives  vivid  colour,  an<l  the  anj;le  of 
incidence  l>e  altered,  the  colour  chan^'es  very  materially.  If  we 
begin  with  a  •nuall  angle  the  colour  l>cgins  to  appear  while  the 
angle  of  incidence  is  still  quite  mo<lcr.'»te.  Whnt  the  initi.-il 
colour  ii,  varies  from  one  crystal  to  another.  .Xs  we  incrcnxe 
the  angle  of  inci<lencc  the  colour  becomes  vivid,  at  the  same  time 
changing,  and  as  we  continue  to  increase  the  angle  the  change  of 
colour  goes  on.  Hie  change  is  always  in  the  order  <  f  increasing 
refranjjibdity  ;  for  example,  from  reil  thron;^h  green  to  blue. 
Not  unfrc'iucntly,  liDwevcr,  the  initial  tint  ra.iy  Ix*  green  or  blue, 
and  on  appro.iching  a  gracing  incidence  we  may  get  red  or  even 
yellow  mixed  with  the  blue,  as  if  a  .seCon<l  onlcr  of  colours  were 
commencing. 

4.  The  colours  arc  not  in  any  way  due  to  ab;orption  ;  the 
transmitted  li^ht  is  strictly  complementar)'  to  the  rellcctcd,  and 
whatever  is  missing  in  the  reflected  is  found  in  the  transinitte<l. 
As  in  the  case  of  Newton's  rings,  the  reflected  tints  are  much 
more  vivi»l  than  the  transmitted,  though,  a*  will  pres-cnlly  appear, 
for  a  very  different  reason. 

J.  As  Dr.  Ilercpath  remarked  to  mc  long  ago,  the  crlourcd 
light  is  not  polar'>cd.  It  is  produced  inditfcrcntly  whether  the 
incident  light  be  common  li^ht  or  lighi  p  il.^ri  ed  in  any  plan"-, 
and  is  seen  whether  the  rctlectetl  Iii;!it  \  c  viewed  dirtctly  or 
through  a  Nicol's  prism  tumc^l  in  any  wny.  The  r>n!y  difference 
appears  to  be  that  if  the  incident  lii;lit  be  p'>!nri<cd,  or  the 
rcliecte<l  li^;ht  analysed,  so  as  to  fumi-h  or  retain  lii;ht  polarise<l 
perpendicularly  to  the  plane  of  incidence,  the  white  light 
reflected  from  the  surface,  which  to  a  certain  extent  masks  the 
coloureil  light,  is  more  "^r  less  got  ri<l  of, 

6.  The  ch.ar.acter  of  the  spectrum  of  the  reflected  light  is 
most  roniarkable,  and  was  wholly  uni  xpccted.  A  clirfct- vision 
hand  s|H;cirf>scoi)e  was  U'.c<l  in  the  ob -crvations,  and  the  cr)'stal 
was  gcncr.ally  examineil  in  a  direction  roii^jhly  j  crpcndicutar  to 
the  plane  of  symmetry  ;  but  it  is  shown  well  thnuigh  a  w  ide 
range  of  azimuth  of  the  plane  of  inciilcfic.-.  No  two  crystals, 
we  may  say,  are  alii  e  as  to  the  spectrum  which  thty  show,  but 
there  are  certain  features  common  to  all.  The  reniaika' le 
feature  is  that  there  is  a  pretty  n.arrow  hand,  or  it  may  be  a 
limited  jjortion  of  the  spectrum,  but  s;ill  in  general  of  no  great 
extent,  where  the  light  suffers  total  or  .ill  but  total  rctlfction. 
As  the  ang'c  of  incidence  is  increased,  these  liands  move  rapidly 
in  the  direction  of  increa'.in^  refran^ibility,  at  the  s.ime  time 
increasing  in  width.  The  character  of  the  spectntm  gradually 
changes  as  the  .angle  of  incidence  is  increa-.t  d  ;  for  example,  a 
a  single  band  may  «livide  into  two  or  three  band'*. 

The  bands  arc  most  sharply  defin'"- 1  at  a  m'xleratc  angle  of 
incidence.  When  the  angle  of  inci  Unce  i»  constclerably  in- 
crea>e<l,  the  bands  usu.illy  get  somewhat  v.ngiic,  at  lca-->t  t'»wards 
the  etigcs. 

7.  The  commonest  kind  of  s|>cctrii!n.  cspeci.dly  in  cr}-«t.il< 
prepared  on  a  small  scale,  which  will  be  mentioned  presently,  is 
one  showing  only  a  single  bright  bat"!  ;  ar.d  I  will  describe  at 
greater  length  the  phenomena  present"  I  in  this  case. 

When  the  .angle  of  incidence  is  verj-  '•mall,  the  light  reflecteil 
from  the  reflecting  surfaces  of  the  cryst:!  shows  nrdya  continuous 
tpectrum.  As  the  angle  of  incidence  is  increased,  while  it  is 
still  quite  mfwlerate  a  very  narrow  bnijht  band  shows  itself  in 
some  ii.art  of  the  sjMictnim.  IIjc  particular  pari  varies  from  one 
cr)'stal  to  another  ;  it  may  be  .anywhere  from  the  extreme  rerl  to 
the  extreme  violet.  It  stands  out  by  its  grr.itly  Mipefior  bright- 
ness on  the  general  ground  of  the  continuous  spectrum,  an<l 
when  it  is  fully  forme<i  tijc  reflection  over  the  g*"^ 
appears  to  be  total.  The  apjiearanc-  rccal'- 
band  such  as  the  green  band  seen  wlurn  ■ 
orange  band  seen  when  a  strontium  •.all. 


flame.    The  bright  l.ind  is  frequently 
left  by  maxima  .and  minima  of  tlliuiiinir>ai. 
altogether  subordinate  imiiortanu  a*  ri^^  'ir*  1 
Sometimes  these  seem  to  be  aljiscnt,  Ukl  I  . 
they  are  an  oscntial  feature  of  the  phcnonna^  •  . 
times  fail  to  be  seen  l>ecaa^  :hc  struetnrt  fo  wt*^ 
dcpcnil  b  not  quite  regularly  fi^rmol.  »  •  i-.>rr.  • 
hand,  they  .ire  >ometbing  dci>cndiijg  yXi  x  'bfetm  — 

Disregarding  these  altogether  saoonliaut  >«£.'• 
account  of  the  mean  illuminjuion.  it  wcn\  u  i  •:. 
of  the  -ipcctruin  for  a  little  way  right  lad  '.if.  rf  if . 
were  somewhat  less  than  that  at  a  greater  >lM4*a. 

When  the  mai:i  hand  oeoir>.  at  eifbet  Lr 
spectrum,  it  i*  v;-dile,  by  its  su|j<Tk)f  br^  Jtr« .  . 
which,  as  regards  the  continuous  spcctrca.  a 
seen,  and  ihu*  it  appeart  sepwaic  1  froa  Lir  i-  J.:  . 
by  a  d.ark  iiUciA"al. 

When  the  angle  of  incidence  i'*  in^acis*•^.  -it 
the  dia-ction  of  incrcaong  rrfran^ibil.ty,  xiri  a  ■. 
increases  rapidly  in  breadth.    1  he  increaie  •  >-« " 
rapid  to  l»e  accounted  for  merely  a-  the  n-.ult  ■<  1  - 
of  separation  of  the  clours,  ubich  in  a  a./ik  I 
would  l>e  soparaiol  apnroxiavatcly  accL-ri •  •  •  •  I 
reciprocal  of  the  wave-'.i  n^th,  wLile  in  •  u*^  .•  I 
direct  interference  the  pha»c  of  illumina:.  «  •  . 
accorrlint;  to  the  wave-lcugth. 

8.  The  transmiitMl  light  i  cin-^  cnnpIciB.'  trt    *  > 
we  have  a  ilark  band  in  the  tfan-nittol  aB'«r  ; 
hand  in  I  he  reflected.    In  th.»<e  cryst.ih  m  »••  * 
best  forme    it  iiiq-cars  as  a  njirr^'w  Nsck  '*a  ' 
light.     When  the  Kind  fir^t  a;  prar*  t*  »e 
nonn  .1  incidence  it  is  exirvmi  ly  narrow,  b- •  »J  «  ' 
in  breail'.U  as  the  angle  of  inii  l-.noe  is  iruTii--- 

g.  Some  of  the  general  future*  of  tie  /  ' 
prettily  --liown  in  the  following  cxpcrimcc:  ■  — 

("hoosit)ij  a  in -!ai  in  wl.a'ti  the  ^-r.^ht  'VJ  a  ' 
light  I'c^.in  10  ai  ^>car,  ak  the  tnctJcocr  •»  MP*'^  *^ 
r7d  >ide  of  the  line  I>,  »  that  00  cuiMi—iMl« 
incidence  it  pw^ed  thiough  the  pfaioe  of  fclwP**" 
had  l>ccomc  of  any  great  width,  I  liiatd  dwn^**** 
>heet  of  white  p,"|>er  dluminated  by  a  toda  itae.  **** 
w.as  sfen  on  the  paper,  which 

intcmiptc*!  in  tw»»  pUtTs  at  DnpoMte  e«tft«ioa«  • 


rumrly,  the  places  where  the  rim 
symmetry.     l  he  light  of  the  rcfrai^pbiity 
exchidnl  from  the  greater  part  of  the  ria|  - 
nearly  black,  though  slighily  bluish,  as  it  **»  dkca- 
feeble  railiation  from  the  flame  bdoocillg to ritaV^i^ 
than  tho^e  of  the  immediate  nci^wowlwai  slW^** 
of  the  two  halves  of  the  ting  liccmia*  fetbW  m  ^ 
the  i>lane  of  iymtretiy.    .\  suhoitlhiale cotfprtiw"'" 
Lay  in  this  crystal  immedialely  cAitside  the 
10.  Suspecting  that  the  pro«loct»«in  of 


to  the  C  fnce«,  which  could  be  ea.\ilyMcB  "itk  » ^ , 
lens,  if  not  with  the  n.-tke<I  eye.    Thif  tat  * 
itlimiinated  bright  surface  ctpoitcd  bir  ek«»«|C^^"" 
I  sup(),nsc  i'dutiiinated  by  a  Kwrce  of        Ml  ^ 
a  lamp,  or  a  wind  iw  at  some  distance.  TW.J 
being  sHpni>sei|  normal  to  the  i 
by  the  C  laces,  on  turning  the  c:  <  a,  \u  a] 
a  normal  to  the  plane  of  incid 
rtectol  from  the  cleavage  surface, 
certain  angle,  the  nairour  line 
w.as  seen  to  gli«ten,  iadioMioc  t1 
surface,  ihoughji 
from  'ilY  it. 
fme  lin«.dMMr 
the 
str* 
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urilin;;!)'  ranged  somewhere  about  the  thousandth  of  an  inch, 
h  licing  the  diameter  of  the  spores.    The  stratum  was  visibly 
;kcr  ill  thohc  crystals  which  showed  their  bright  band  in  the 
than  in  those  wliich  showed  it  in  the  blue. 

2.  'I'hat  the  (hin  twin  stratum  was  in  fact  the  scat  of  the 
jur,  ailmitted  of  being  proved  by  a  very  simple  cxiieriraent. 
vas  suDiL-ient  to  hold  a  needle,  or  the  blade  of  a  ]K-nknife  (I 
1  »upi)u»c  the  latter),  close  to  or  touching  the  surface  of  the 
>ital  while  it  was  illuminated  by  li^^ht  coming  approximately 
)ue  direction,  supjiose  from  a  lamp,  or  from  a  win<low  a  Utile 
,'  oil',  ami  to  examine  the  sh.idows  with  a  uatclim.ikcr's  leni>. 
L*  light  reflected  from  the  crystal  comes  partly  from  the  upper 
face,  iMtrtly  from  the  twin  str.ituin,  p.irtly  from  the  under 
race,  which,  however,  m.iy  be  too  irregular  to  give  a  good 
ection.  The  twin  stratuui  is  much  too  tliin  tt)  allow  of 
araling  the  light  reflected  from  its  two  surfaces  in  an  ol)scr- 
ion  like  the  present,  and  it  must  therefore  be  spoken  of  as 
iplya  lertecting  surface.  Corresponding  to  the  three  reflecting 
faces  are  three  shadows,  where  the  incident  li^jht  is  cut  off: 
fri>m  the  U])per  surface,  (2)  from  the  twin  stratum,  (3)  from 

unJer  surface.  Hy  examining  these  shadows  in  different 
stal>  anil  unilcr  varied  conditions,  it  is  shown  beyond  doubt 
I  the  tuiouicii  reflection  comes  from  the  twin  stratum. 
The  conclusion  wa>  confirmed  by  observations  made  with  sun- 
it  :  but  the  simple  method  of  shadows  is  quite  as  good,  and 
n  by  itself  perfectly  satisfactory. 

3.  Aiioilicr  Useful  method  of  ol>scrvation,  not  so  very  simple  as 
last,  is  the  following.    A  slit,  suppose  horizontal,  not  very 

row,  is  pl.iced  in  front  of  the  flame  of  a  lamp  at  some 
.aiice,  aiid  nn  image  of  the  slit  is  formed  by  a  suitable  lens, 
h  as  I  he  compound  achromatic  objective  of  an  opera-glass. 
L-  «.ryy:al  is  |>1aced  so  as  to  receive  in  focus  the  inia^^e  of  the 
,  bi-iiig  inclined  at  a  suitable  angle,  usually  in  a  |il.ine  pcr- 
idicular  to  the  plane  of  symmetry.  The  eye  is  held  in  a 
itioii  to  caltli  the  reflected  light,  and  the  imago  formed  by 

difiercut  icllcctions  arc  viewed  through  a  watchmaker's 
S.  If  the  .slit  l>c  not  to.>  broad,  the  images  formed  by 
ec'ion  from  the  upper  surface,  from  the  twin  stratum,  and 
m  tlie  under  surface  are  seen  distinct  from  eacli  other,  so  that 
light  relle\.'te<l  from  the  twin  stratuui  may  lie  studied  apart 
ni  that  lelUc  ed  fiora  the  upper  aiul  under  surfaces, 
n  thi->  iiioile  of  observation  it  can  rea  lily  \k  seen,  by  turning 

crv-.tal  in  its  own  i>lane,  and  noticing  ilic  middle  ima<;e, 
icli  is  ih.it  rertccicd  from  the  twin  stratum,  how  very  small  a 
at  ion  out  of  tli<;  ]<osilion  in  which  the  plane  of  incidence  had 
rn  the  pl.mc  of  symmetry  suffices  to  rc-introJuce  the  coloured 
n,  w  hic'i  had  vanished  in  that  crilicil  j)osiMoii,  wliich  apiK:ari 
lie  a  p  jsuiun  nut  merely  of  alienee  ol^  col  our,  but  of  absence 
light  altogether ;  at  le.ist  if  there  be  any  it  is  too  feeble  to  be 
n  in  this  mode  of  observation,  thougli  from  theoretical  con- 
eratioiis  we  should  conclude  that  there  m.ist  be  a  very 
Ic  reflected  light,  polarised  jjerpendicula  ly  to  ihc  phuie  of 
idcncc. 

14.  •  •n  .illowing  a  strong  solution  of  chlorate  of  potash  in 
t  water  l<>  crystallise  rajmlly,  in  which  case  excessively  thin 
ites  are  formcil  in  the  bosom  of  the  liquid,  I  tioticc<l  the  play 
colo\iis  by  reflection  mentioned  by  Professor  Mills  as  bclong- 
:  to  the  crystals  in  geiicial  at  an  early  stage  of  their  growth. 
ii»,  h<iwever,  proved  to  be  qnite  a  diiVcrcnt  and  no  doubt  a 
ich  -simpler  ]>henuiuenon.    The  difl'erencc  was  shown  by  the 
lirisaiion  of  the  li^ht,  and  abuvi;  all  by  the  character  of  the 
'  iclltctcd,  which  rcsemlJcd  ordinary 
and  did  not  present  the  remark.iblc 
ir  crystals, 
left  to  itself  for  a  day  or 
crystaU  a  few  were 
iliant  colours.  These 
.t  that)  ill  ^e  of  the 
'       !  they  showed 
:rum  of  the 
■  .0.  if 
iider 
but 
most 
•nd- 
vrry 


of  cr)'stallisaiion,  whether  from  natural  currents  of  convection 
or  from  purposely  stirring  the  solution,  somewhat  gently  so  as  not 
to  break  the  crystals,  seems  favourable  to  the  production  of  the 
peculiar  crystals.  When  the  salt  crystallised  slowly  from  a  quiet 
solution  I  did  not  obtain  them. 

17.  As  it  is  easy  in  tliis  way,  by  picking  out  the  ]>ecMliar 
crystals  from  sever:j  crystallisations,  to  obtain  a  good  number  ol 
them,  the  observer  may  satisfy  himself  as  to  the  most  usual 
character  of  the  siiectrum.  It  is  l>est  .studied  at  a  moderate 
incidence,  as  it]  is  sliarper  'than  when  the  incidence  is  con- 
siderable. 

18.  The  number  of  coloured  crystals  obtained  by  cr}-stallisations 
on  a  small  scale,  though  very  small,  it  is  true,  comparcvi  with 
the  number  of  colourless  ones,  was  still  so  much  larger  than 
I'rof.  Mills's  description  of  the  rarity  of  the  crystals  had  lc<l  me 
to  expect,  that  I  at  one  time  doubte<l  whether  the  simply 
twinned  crystals  which  are  so  very  common,  if  taken  at  a  period 
of  their  growth  when  one  com]>onenl  is  still  very  thin,  and  of 
suitable  thickness,  might  not  possibly  show  the  phenomenon, 
though  the  thin  twin  was  in  contact  on  one  face  only  with  the 
brother  twin,  the  other  face  being  in  the  mother-liquor  or  in  air. 
The  circumstances  of  reflection  and  transmission  at  the  first 
surface  of  the  twin  plate  must  be  serj  different  according  as  it  is 
in  contact  with  the  brother  crystal,  or  else  with  the  mother- 
liquor,  or  air,  or  some  other  fluid  ;  and  yet  the  peculiar  spectrum 
was  shown  all  the  same  whether  the  crystal  was  in  air,  or  im- 
mersed in  the  mother-li<|uor,  or  in  rock  oil.  However,  to  make 
sure  of  the  matter  1  look  a  simply  twinned  cr>'stal,  and  ground 
it  at  a  slight  inclination  to  the  C  face  till  the  twin  plane  was 
partly  ground  away,  thus  leaving  a  very  slender  twin  wedge 
foniiing  part  of  the  compound  cr>stal,  and  polished  the  ground 
surface.  On  examining  the  reflected  light  with  a  lens,  no  colour 
was  seen  about  the  edge  of  the  wedge,  where  the  thickness  of 
the  we<lgc  tapered  away  to  nothing;  and  that,  althf>ugh  the 
bands  seen  near  the  edge  in  polarised  light,  which  was  subse- 

auenlly  analyswl,  showed  that  had  c  )lours  Ijccn  producible  in 
lis  way,  as  they  are  by  a  thin  twin  stratum,  they  would  not  have 
been  too  narrow  to  escape  observation. 

In  another  experiment  a  simply  twinne  1  crystal  was  hollowed 
out  till  the  twin  plane  was  nearly  reacheil.  The  hollowing  was 
then  continuol  with  the  wetted  finger,  so  as  to  leave  a  concave 
smooth  surface,  the  crystal  being  examined  at  short  intervals  in 
polarised  light  as  the  work  went  on,  so  as  to  know  when  the 
twin  plane  was  pierced.  Hui  thou;;h  in  this  case  the  twin  plane 
fo.med  a  secant  plane,  nearly  a  tangent  plane,  to  the  worked 
surface,  and  near  tlie  section  the  twin  portion  of  the  crystal  must 
have  l>ecn  very  thin  for  a  breadth  by  no  m.'ans  infinitesimal,  as 
was  shown  by  examination  in  polarised  light,  yet  no  colours 
were  seen  by  reflection.  I  conclude  therefore  that  the  produc- 
tion of  these  colours  rc<|uires  the  twin  stratum  to  be  in  contact 
on  Ivth  its  faces  with  the  brother  crystal. 

19.  The  fact  that  a  single  bright  band  is  what  most  usually 
presents  itself  in  the  sj>ectrum  of  the  reftecte<l  light,  though 
sometimes  two  or  three  such  bands  at  regular  intervals  may  l>c 
seen,  seems  to  warrant  us  to  regard  that  as  the  kind  of  spectrum 
belonging  to  the  simplest  form  of  twin  stratum,  namely,  one  in 
which  there  arc  just  the  two  twin  surfaces  near  together.  The 
m>re  cjmplicJted  spectra  seem  to  iwint  to  a  compound  inter- 
ference, and  to  be  referable  to  the  existence  of  more  than  two 
twin  planes  ver>'  near  together  ;  and  in  fact  in  some  of  the 
cry -.Lais  which  showed  ihe  more  complicated  spectr.i,  an<l  which 
were  broken  across,  I  was  able  to  make  out  under  the  microscojie 
the  existence  of  a  system  of  more  than  two  twin  planes  close 
together.  Restricting  ourselves  to  what  may  Ik  regarded  as  the 
noiuial  case,  we  have  then  to  inquire  in  what  w.ay  the  existence 
of  two  twin  planes  near  together  can  account  for  the  peculiar 
character  of  the  spectrum  of  the  rcflecte<l  or  tiansmittcd  light. 

Section  II. — Of  the  Proximate  Cause  of  the  PheHomenoit. — 20. 
Though  1  am  not  at  present  prepared  to  give  a  complete  explan- 
ation of  the  very  curious  phenomenon  I  have  described,  I  have 
thought  it  advisable  to  bring  the  subject  l»efore  the  Society,  lluil 
tlie  attention  of  others  may  l>c  directed  to  it. 

That  the  seat  of  the  coloration  in  a  thin  tw  in  stratum,  admits 
I  think  of  no  doubt  whatsoever.  A  single  twin  plane  does  not 
show  anything  of  the  kind. 

Fur  the  production  of  the  colour  the  stratum  must  be  neither 
too  thick  nor  too  thin.  Twin  strata  a  good  deal  thicker  than 
ih"-  !li  t  show  colour  are  common  enough  ;  and  among  the 
CI  '  t  to  me  I  hnvc  found  soa.e  twin  strata  which  were  a 

i;ooa  uc.tl  thinner,  in  which  case  the  crystal  sliowcd  no  colour. 
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The  more  complicaletl  Npccira  which  nre  frequently  ntiservcil 
seem  referahlc  to  the  exi>tence  of  iiK.re  than  mu  twin  j>Ianc»  in 
cl<M<  proximity.  Therein  n^^  reason  to  think  that  the  explanation 
of  these  spectra  would  involve  any  new  principle  not  already 
contained  in  the  expUuuUioD  of  the  appearance  presented  when 
there  arc  only  two  twin  pltoes,  thoi^n  Ae  Beccmiy  fbfmoUe 
would  douhtle'is  be  more  compUctted. 

Corresponrling  to  %  wave  Incident  fai  any  diiectioo,  in  one 
component  of  a  twin,  on  the  twin  plane,  there  are  in  general  two 
refracted  waves  in  the  second  component  in  planes  sightly  in- 
clined to  each  other,  nnd  two  reflecteil  waves  which  alsT  have 
their  planes  slightly  inclined  to  eacli  other,  the  anjjle  of  inclin- 
ation, however,  lit  iiij;  I  v  no  me;ins  ->ery  Kniall,  as  chlorate  of 
potash  is  strongly  double  refractitig.  Tlic  jilancs  of  polaris:ition 
of  the  two  refracted  waves  arc  approximately  neqicndicular  to 
each  other,  as  arc  also  those  of  the  two  reflectcu  waves  ;  but  on 
account  of  the  different  orientation  of  the  two  componrnlt  of  tlie 
twin,  the  planes  of  poUriaation  of  the  two  reliacted  warn  are 
in  genenl  altogether  diflerent  fiaai  those  of  the_  incident  wave 
and  of  its  fellow,  the  trace  of  which  on  the  twin  plane  would 
travel  with  the  same  velocity.  In  the  plane  of  symmetry  at  any 
inciilenee,  and  fora  small  angle  of  incidence  at  any  a/innrh  of 
the  i)lane  of  incidence,  the  direction^  of  tlie  jiLmcs  of  j nl  v  i>;ii;v'n 
of  the  twii  rcfi.ictcd  waves  agree  acciu.i''.  ly  or  iic.itiy  wuh  llio  e 
of  the  incident  wave  and  its  fellow.  In  these  eases,  therefore, 
an  incident  wave  would  prtnlucc  hardly  more  than  one  refracted 
wave,  namely,  that  one  which  nearly  agrees  w  ith  the  incident 
wave  in  direction  of  polaiisation.  In  these  cn^es  the  colours  are 
not  peodooed.  It  upean,  therefore,  that  their  prodnciion 
demands  that  the  incident  wave  shall  be  verv  deteminalely 
divided  into  two  refracted  wave*,  acoonipanied  of  coarse  by 
reflected  waves 

It  seems  evident  tliat  the  thicknc--s  of  the  stratum  affects  the 
rcsidt  through  the  dilTerenre  of  phase  which  it  cniaiK  in  the  two 
rcfrnctcil  w-tm--  on  arriving  at  the  Mionl  twin  pl.uie.  Hul 
whereas  in  the  ordinary  ca'^e  of  the  pro<luction  of  colour  by  the 
interposition  of  a  crysialltnc  plate  hetween  a  polariser  and  an 
analyser,  we  are  concerned  only  with  the  difference  of  retard- 
ation  of  the  differently  (>olariscd  i)cncils  which  are  transmitted 
across  the  plate,  and  not  with  the  absolute  retardation,  it  is 
possible  that  in  this  case  we  nrast  take  into  account  not  only  the 
difference  of  retardation  for  th*  differently  polarised  i^encils 
which  traverse  the  stratum,  but  also  the  absolute  retaruation  ; 
that  is,  the  relatd;iti<'n  of  tiie  li^;ht  receded  fr  im  the  SCCOOd 
relatively  to  that  n  llrctcd  from  (he  first  twin  plane. 

21.  I  havi-  11.  '.  up  to  the  p'resent  --een  my  wny  to  ^;  )in(^  further 
It  is  certainly  very  extraordinary  and  paradoxical  that  li;;lir 
sh  'uld  suffer  total  or  all  but  total  reflection  at  a  transparent 
stratum  of  the  very  same  substance,  merclv  differing  in  orient- 
ation, in  which  the  light  had  been  tnvdfing^  and  that,  inde- 
pendently of  its  pobuisatioo.  It  can  have  irf>thiag  to  do  with 
ordinary  total  internal  reflection,  since  it  is  obsenred  at  auite 
moderate  incidences,  and  9mfyvtkhin  vtry  monpm  limits  tn  the 
angle  of  incidence. 

RECENT  PROGRESS  IN  CHEMISTRY* 

'T'lIE  progress  of  chemistry  during  the  last  year  has  been  con- 
*■  siderahic,  and  a  great  deal  of  interesting  and  important 
work  has  Ken  done.  Nevertheless  it  cannot  be  said  to  have 
been  a  year  productive  of  any  very  special  discoveries.  In 
physical  chenmtry  the  subjects  connected  w  ith  heat  have  occu- 
pied a  good  deal  of  attention,  such  .ts  the  heat  of  formation  of 
chemical  coni]).  iinds,  \c.  l'\p+ i  inu  iits  on  tlie  li<)ucfacfi<'n  and 
solidification  of  i^  ise^  l.y  ]iit--iin  ind  1  "W  !eiii]'cr.T-iirc  l;n\i  nNo 
been  continued,  and.  in  ailditmn  t  <  the  results  which  wrn-  ol- 
tained  some  time '-iiicc,  we  now  know  thlorinc,  nc^t  only  as  a 
liquid,  but  also  as  a  crj'slalline  so::  !,  i  lie  same  is  true  of  hydro- 
chloric  acid,  carbonic  oxide,  silicon  tluoride,  and  a^inurctted 
hydrogen. 

Last  year  I  referred  to  the  work  wUdi  was  being  done  with 
hydroxylamine,  and  also  mentioned  that  another  aoaljrtical  re- 

a.;rnt  of  (  [im!  importaiicf  was  claiming  attentioAi  Vtt.  EbU 
Kisrhcr's  phenylhydrarine.  1  he  promise  of  new  work  which 
tt;i>  sutiNtance  g.ive  has  been  fully  realised,  and  it  has  p.roved 
Useful,  not  only  as  an  analytical  reagent,  but  h.is  been  the  means 
of  prcxlucin^  a  number  of  new  and  im|>oriant  products. 

Work  is  still  actively  pursued  on  the  pyrroiine,  pyridine,  and 

'  ('niin  the  AddiuI  Aildrc**  of  the  Fnridnl  of  the  ChawiiMl  SfKiitr. 
Mr.  W.  H.  FurUo.  F.R.&,  March  je,  iMj. 


ouinolinc  ■series,  an-l  it  is  rcmarkaUr  to  it?  <-> 
for  the  prfwlucti'in  of  b(vlie»  of  thii  dekMifu  t  i-  ^  « 
stantly  discovered.    Those  of  A.  Beliraua  u:  f 
obtain  pyridine  derivatives  from  cimau'r,  m. 
mann,  who  obtains  them  from  malic  aoi,  as;  - 
illustrations. 

It  b  interesting  to  notice,  ia  nfacn  v 
series,  Ladenborg's  experiments  (Ar.,  sn.r»*i  » 
that  the  compounds  formed  by  the  aaiti  '.  •■ 
the  iodides  of  the  aIa>hoI  radical-,  «• 
substitiiteil  pyridines  in  the  vame  wiyn  H -t.!!! 
time  since  that  aniline,  tindrr  Iikt-  c-ijc-iaistiit..- 
stitiitcd  anilines,  such  a*  tciluidine,  \c.  Hvt-- 
I200)  has  also  found  that  coninc  h'Tln^Vrn-'-  » 
with  line  dust,  yields  a  base  he  ha«  nucfl    • - 
believes  to  be  a  PfuP^l  or  isoprorrl  pml;?^  - 
treatment  with  hydnodic  add  at  latf  -jpo.  rqr-  "• 
which  has  exactly  the  same  phvsiokgical  . 
(though  it  is  probably  optically  insctiwl  U- 
xvii.  ii'ini       obtained  a  |iropyIpvri(!ine      •  ' 
with  s»Mlium  and  alcohol,  yield*  a  l-a^e  'ts''  • 
ronine  ;  it  has  many  propertic  in  o       r  • 
like  it,  is  poisTn^'  is.  actm;;  in  the         nuj:.^-'  - 
degree.   It  i-,  liowevei,  o].tic.illy  mactite,  »*  t  ; 
It  will  be  rcmemliercd  that  SchifF  CI 
obtained  a  lase  very  similar  to  conine  fj-.'«r  > 
and  ammonia  some  years  ifo.  bat  it  did  a»^  i: 
all  its  properties  wiUi  thai  body.  Finn 
has  been  done  in  this  subject  we  may  sow  •«  • 
the  constitution  of  this  base  definiteljr  etoHw- 
has  also  succeeded  in  pro<li  cing  puicrvUft*  'r^a 
identity  of  this  |>r..  luc  with  that  ot*tai-Tn!  fre 
pepper  has  lieon  established  {fifr.,  ivir  tiyj'j 
Ilofmann,  while  continuing  his  work  o-r.  -^j-  « ' 
in  alkaline  soluti  ns  in  amiilct.  ha«  found 
nitriles  are  produced  in  consulerabK*  :jtjni!> 
atom  of  carlx'n  less  than  the  amide— m  fjf. 
the  amines  formed  in  the  icactioa.  and  aic^  - 
produced  firom  them  by  the  removal  cf  the  b«^c 
these  nitriles  can  he  oooverted  into  am** 
and  again  treated  with  brmtttne  and  alkah.  a  > 
this  means  we  can  ;;raduany  work  df'wn  ttp  1? 
mrn-.tnT  of  the  hnmolo^vms  sciics  to  afC-iiKT 

It  will  be  tcr.ii  r.il  ere  I  lh.lt  rcthmar-  ir  ^  I' 
xvi.    2119-212S1  Mucrrdts!  in  obtaining  viS;  . 
and  their  hydroxy  '.err.  at  ivrs  by  aclini;  t, 
acetic  acids  with  jdienoK.    Pechmann  (/"f 
now  succeeded  in  obtaining  coamann*     tttn  %, '  | 
phowls  with  sulphuric  aod  or  chloride  of  »^ 
phenol  he  has  obtained  conmarin ;  with  renew 
and  with  pyragaMol,  daphaetia,  which  |^  *■ 
of  the  natural  bods*. 

Some  very  cniioi  s  n  sulis  have  latdr  beeo 
ence  to  the  <lestnt  'ise  action  >>f  alttmifi--*  A' 
carbons.      Fiu  ^1  and  Crafts  communic**!  « 
subicct  to  this  S'  CK  ty  in  1SS2  ;  it  hi<-  n ow 
bv  Auschut/.   Immcrtlorff,  and  byjac-.^^'f  " 
I'bcy  have  found  'h  i*  'his  action  con«:s-.>  -  '  ^  ■' 
the  alcohol  r.adical    from  coe  roolr.ji*  ' 
another  molecule  of  the  NUM  hydrocario:. 
yields,  on  the  one  hand,  beatenc,  tad  «-7 
and  more  highly  methylated  beoancs,  ertb*-'' 
verv  rarely  found  among  the  prodod*. 

\  y  -\  \iar  I  nrnrol  to  the  disc -very  trf  tk"  «* 
]iro]  erly,    thioj  li.  n,  and   its   horn  <1.>^'um  b» 
l>uring  the  y«nr  our  knowleilge  of  'hu  i^f^  • 
been  considerably  extended,  .nnd  if*  prrori"*  * 
paraiively  easy.    H.  E.  Schuhe  {Ftr.,        « ' 
fhown  that  it  is  contained— as  might  be  ^^'^ 
phuric  acid  used  to  porifjr  crude  bensoe.  *• 
composition  be  prevented  by dilnttag 
bulk  of  water  as  soon  as  it  is  separated  mm  * 
ihio]  lien  which  is  donl>tle«s  present  io  the  Mn J  J'^ 
n  ay  caMh  Iv  rerovere<!  by  hydfolTsing,  tiy 
into  the  acid  li'juid.  _  , 

The  synthesis  of  thiophcn,  rrrpntly  tWlW  * 
and  II.  F.rdiimnn  [Hrr.,  xviii,  4^41  i  \ 
succinate  with  phosphorus  Insc'i'bid?  <ii!»"«'_^ 
cmi  of  the  theoretical  yield  i-    '  i-.ac-i',  » 
well  as  the  production  of  rocthyhhtefiKa  w*^ 
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ate  l»jr  the  »amc  reagent.     The  incihyltliiophen,  however, 
;ars  lo  be  isomeric  wiili  that  fcparaii-l  from  coal-tar  toluene 
Victor   Meyer.     Aceonlinu  to  V(»lharil   and  Knlmanti, 
|>Iicii.  when  cooled  in  a  mixture  of  carl>on  dioxide  and  ether, 
I.Mtists  like  benzene.     Taal's  synthesis  of  methyl-nhenyl- 
()hc-n  from  aceto-phenonc-acctone,  ami  of  thiophen-carlxjxylic 
—which  i»  easily  resolved  into  carbon dioxiitc  and  thiophen — 
I  mucic  acid,  may  al>o  be  referred  to  here, 
ne  of  the  mo»i  intere^iiing  of  recent  researches  i*  that  of 
Nicl/ki  and  T.  ftenckser  «in  hexhydroxylien/enc  (C^HO), 
-.,  WW.  49*1)),  which  they  ha»e  iucceetled  in  obtaining  from 
inilic  (dmitrcHlehyilroxyquinonc)      They  find  the  diimi<io 
y  obtained  from  this  when  treated  with  nitric  acid,  yiclils  a 
luci  of  the  composition  C„n,„(>i^,  which  when  treated  with 
ci'iK  .Tgents,  yields  this  Mibstance.    They  also  find  that 
It  heated  with  concentrated  nitric  acid,  bcxhvdroxyl)enzene 
otivcrled   into  a  body  having   the  remarkable  formula 
'i«*'l4-    T^i*  decomposes  when  heated  to  ioO°,  or  when 
.■d  w  ith  water,  carbon  dioxide  being  given  ofl,  and  on  adding 
<\\  solution  to  the  residue  or  the  boile*!  solution,  orange  yellow 
Ics  of  a  |x>tassium  salt  of  the  foimula  C^K^Og  arc  obtained, 
h  they  have  identified  as  ixolassiuni  croconate,  and  they 
vc  that  the  liodics  obtained  by  I.crch  {Am.  Chtm.  rharm., 
.-.   20>  from  the  compounds  of  (>ota-sium  carbonic  oxide 
ic<l  during  the  preparation  of  the  metal)  were  hexyhydroxy- 
ene,  tctranydroxyquinone,  and  the  compound  C'tlli^On, 
n  fact  that  the  compound  C«(OK),  is  present  in  "j>>lassium 
jtiic  oxide."    From  experiments  on  the  remarkable  sub- 
e  C,H,4(>,4,  they  came  to  the  conclusion  that  it  is  a  com- 
d  of  C^0fl  +  8H,0,  and  is  a  quinonc  which  they  call  tri- 
>yiben2cne.    This  ap|)eari  to  be  confirmed  by  the  pro<luction 
?  intermediate  hydroxy  comjwunds,  the  followinjj  l>eing  the 
■  of  products  ; — 

C,((>II)«. 

.  reference  lo  agricultural  chemistry  .Messr*.  I^wes  and 
rt  have  contributed  a  most  iniporlant  and  interesting  paper 
^  Society  (18S4,  pp.  J05-407)  on  the  a.h  of  wheat-grain 
.\  heat-straw,  'nicy  gave  the  analyses  of  no  le>s  than 
,-two  wheat-grain  and  wheat-straw  ashes,  every  ash  l>einK 
-kIucc  of  known  history  of  growth  as  to  soil,  season,  ami 
ring,  all  the  specimens  havmg  been  grown  at  Rothamp- 
Out  of  the  many  important  deductions  this  paper  con- 
thc  following  are  extremely  int<*resling  : — It  appears,  in 
ncc  to  the  grain,  that  on  the  whole  there  is  great  uniformity 
mineral  coni|)osi(ion  under  different  conditions  of  manuring, 
led  only  it  is  perfectly  ami  normally  rij>eneil.  The  influence 
son  pro<lucing  a  much  wider  range  in  the  niineral  constitu- 
f  the  grain  than  the  manuring.    This,  however,  is  not  the 

•  ith  the  straw,  as  it  is  found  thai  the  amount  of  mineral 
onstituents  found  in  the  straw,  and  therefore  in  the 
crop,  have  a  very  direct  connection  with  ihe  amounts 
bic  in  the  soil,  but  the  amounts  sto  ed  up  in  the  grain 
are  little  influenced  by  the  quantity  taken  u|\ 

ides  the  researches  just  referred  to  there  h.iN  l  een  a  con- 
blc  amount  of  good  work  done,  but  it  would  be  out  of 
for  me  to  refer  lo  it  more  fully  in  this  short  review, 
t  year  I  took  occasion  to  refer  to  the  comparatively  small 
>t  of  original  work  which  was  Inring  prosecuted  in  this 
7,  notwithstanding  the  incrc.iscd  numl)er  of  laboratories 
•e  greater  facilities  which  existed  for  the  encouragement  of 
ch.  It  wdl  be  seen  from  the  list  of  papers  that  the  num- 
rought  before  the  Society  during  the  past  year  has  not 
*cd,  but  if  the  pa|)ers  themselves  are  exammed  I  think 
ill  find  that  the  amount  tif  work  done  is  iomewhal  larger, 
h  certainly  not  so  large  as  it  should  be  ;  and  it  is  to  be 
that  the  spirit  of  research  will  l>e  stimulated  in  the 
tone*  of  the  kingdom,  and  that  men  may  be  turned  out 
Te  not  only  more  or  less  analysts,  but  thorough  chemists. 

*  not  be  contented  with  looking  back  with  pride  to  what 
•Ctttors  have  done,  but  let  us  follow  their  example. 
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•,  January  15,  N'o.  2,  1885.— 
>  r'«       dule  units  (3  figures), 
;  ueuac  hydrogen  per- 


oxide and  peroxide  of  sulphur  (.^0,)  by  the  electrolysis  of  dilute 
sulphuric  .icid  (2  fipires),  by  Franz  Kicharz. — Reply  to  some 
statements  by  F.  Kohlrausch,  by  II.  Wild.— On  the  method  of 
damping  for  determining  the  ohm,  by  I>onl  Rayleigh. — On  the 
determination  of  si>ecific  heats  and  melting  points  at  high  tem- 
peratures (11  figures  and  6  tables). — Inaugural  address,  by  Otto 
Khrhardl. — Two  new  methods  of  finding  the  angle  of  polariza- 
tion of  metals,  by  H.  Knoblanch  (tables), — The  determination 
of  the  specific  heat  of  uranium,  by  Ad.  Bluncke. —  Kxperimcntal 
research  on  laws  of  the  emission  of  light  from  glowing  Inxlies 
(5  figures  and  7  tables),  by  W.  Moller.  —  RemarKs  on  J.  Froh- 
lich's  treatise,  Kritischcs  zur  Theorie  des  gebeugten  I.ichts," 
by  M.  Keihy. — Obser^•ation5  on  lIuorL-scence,  by  E.  Lommel. — 
On  the  double  acet.-ites  of  uranium  (9  figures),  by  C.  Rainmels- 
l)crg. — Note  on  Kundt's  dust  figures  (a  figures),  by  H.  J. 
Costing. 

Journal  dt  Physiqut  Thforiqut  tl  Apptiquk,  Fcbniary. — Ob- 
servations upon  the  corona  now  visible  around  the  sun,  by 
M.  A.  Cornu. — Resi'archcs  on  the  combustion  of  gaseous  ex- 
plosive mixtures,  with  figures  and  tables,  by  MM.  Mallard  and  L« 
Chatelier. — A  new  telegraphic  system,  by  .M.  Estienne. — An  ex- 
periment in  hydrodynamics,  by  VI.  P.  Parizc, — .\  magneto-electric 
phenomenon,  by  C.  V.  Ho)'s. — A  new  interference  phenomenon 
protluccd  by  sheets  of  glass  with  parallel  surfaces,  and  on  a 
method  of  verifying  the  parallelism  of  the  surfaces  of  these 
sheets,  byO.  Lummer.  —  Influence  of  change  of  condition  from 
the  liquid  to  the  solid  state  on  vapour-pressure,  by  W.  Ramsay 
and  Sydney  Voung. — Non  sparking  key,  by  W.  E.  Ayrton  .and 
John  Perry. — A  new  arrangement  for  measuring  work,  by  C.  F. 
Brackett. — Coloured  dust  particles,  by  H.  H.  ILigen. — The 
horizontal  motion  of  small  floating  Inxlies,  and  the  truth  of  the 
|X)stulates  of  the  thojry  of  capillarity,  by  J.  l^onte.— Method 
of  registering  the  free  vibrations  of  a  luning-fork,  and  the  beats, 
by  A.  G.  Compton. — The  expression  of  electrical  resistance  as 
the  function  of  velocity,  by  F.  E.  Nijiher. — Contributions  to 
meteorology  :  the  reduction  of  barometric  observations  to  the 
sea-level,  by  E.  Loomis.— The  influence  of  light  on  the  electrical 
resistance  of  metals,  by  A.  E.  Bostwick. — On  atmospheric 
al>sor]ition,  by  S.  P.  Langley. — On  the  alworption  of  radiant 
heat  by  carbonic  acid  gas,  by  J.  E,  Veller. — The  duration  of 
luminous  impressions  on  the  retina,  by  E.  L.  Nichob. — The 
relation  between  the  electromotive  force  of  a  Daniel  cell  and  the 
strength  of  the  solution  of  zinc  sulphate,  by  11.  S.  Catlzart. 

TTit  Journal  of  Ike  Franklin  Institute,  No.  7 10,  February, 
1885. — Electro-metallurgy,  by  Nathaniel  S.  Keith.  A  lecture 
delivered  at  the  International  Electrical  Exhibition  of  the 
Franklin  Institute.  Tuesday,  September  23,  1884- — The  divining 
rod,  by  Ro-ssiter  \V.  Raymond,  Ph.D.  Conclusion  of  a  lecture 
'  delivered  at  the  International  Electrical  Exhibition,  September 
'  iS,  1S84. — Glimpses  of  the  International  Elcctiical  Exhibition, 
by  Prof.  Edwin  J.  Hi.uston.  No.  5,  K<lison's  telephonic  inven- 
tions, Annual  summary  of  engineering  and  industrial  progress, 
1884. — Report  of  the  Franklin  Institute ;  items ;  Japanese 
colony  in  Germ.any ;  spontaneous  decomposition  of  explosive 
gelatine  ;  a  new  refractory  brick ;  globular  lightning  ;  solar 
phenomena  in  Switzerland  ;  supplement ;  International  Electrical 
Exhibition  report  on  underground  wires.  The  following  systems 
•re  described  :  the  American  Sectional  Underground  Comp.iny  ; 
the  Anderson  conduit  for  underground  wires ;  the  Brook's 
underground  conduit  ;  the  Continental  Underground  Cable 
Company ;  the  Cosmo|X)litan  Underground  Tel^raph,  Tele- 
phone, and  Electric  Light  Company  of  New  Jersey  ;  the  Elec- 
tric Tube  Company;  the  National  Undcrgroun'l  Ci^mpany 
of  New  Jersey;  Henley's  conduit  for  undergrouixl  lines; 
Magner's  undergroumi  [conduit*;  Philadelphia  and  Seaboard 
Telegraph  and  Cable  Company  (Pennock's)  ;  the  Union  Electric 
Underground  Company  of  Chicago  ;  Woodward's  curb  conduit ; 
the  Delany  Cable. 

Kivtila  Seienti/tto-  fndustriale,  February  15-28. — Description 
of  a  new  galvanometer,  with  illustration,  by  Aurelio  Mauri. — 
Experimental  researches  on  earth-currents  and  those  of  absorp- 
tion, by  Prof.  Antonio  Racchetti. — Variations  in  the  electric 
resistance  of  solid  and  pure  metallic  wires,  according  to  the  tem- 
perature (continued),  by  Prof.  Angelo  Emo. — On  an  improved 
method  of  preserx-ing  butterflies'  wings,  by  P.  Milani  and  A. 
Garbini. 

fCenJieoHli  del  R.  Istituto  l.omhardo,  Febroary  26. — Re|>ort  on 
soundings  taken  in  lakes  Orta  .and  Idro,  Loml>ardy,  for  the  pur- 
pose of  determining  their  me.an  depths,  by  Prof.  Pietro  Pavesi. 
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— On  the  analogy  r.bst  :\t  1  '  y  \Vsnnin(T between  Koch's  comma 
btciitus  Spit  iHttm  fmuf,  Khr.,  by  Prof.  P.enpoM  MajjjTj, — 
Oil  aw  integer  more  general  than  that  of  living  i  rcr  ,  for  the 
movenMiat  of  k  system  of  materinl  i^ioints,  Dr.  Giovanni 
Pamicchietti.— On  the  mycholagical  action  taaUtitHMt  in  the 
animal  series  fcoBtimied),  fay  E.  T.  Vimoti.— Ott  Giimftldl's 
proposed  a^arian  credit  to  relieve  the  oiBtress  of  the  Ilathm 
pcns.tnrry,  1  v  V.  ^fanftedi.  —  Remarks  on  the  Ugatum  oplionii 
of  Kous-ui  ji;ri-i  nulcnce,  by  Prof.  C.  Ferrini. — Critical  inquiry 
into  the  new  Italian  Penal  Code,  by  Prof.  A.  KuccelUti. — 
Meteorological  obscrvalioas  iDade  at  the  Brcra  Observatory, 
Milui^  dunog  the  month  of  Febmwy. 


SOCIETIES  AND  ACADEMIES 

London 

Royal  Society,  March  19. — "The  Paralytic  Secretion  of 

Saliv.i."    ny  J.  X.  Langtcy,  M.A.,  F.R.S. 

It  has  been  shown  by  Claude  Dcrnard  and  by  Ileidenhain  that 
^ettifin  of  the  chor<ia  tympani  nerve  on  one  side,  causes  a  slow 
continuous  ■•ri  ix-lion  from  l^oth  "iub-niaxill.iry  t'lands.  .Sinrc  the 
sccrc'iion  which  takes  |  IiL>:  an  the  side  ui  -A.c  l  ojy  on  which 
the  nerve  is  nit  i>  calle<i  the  *'  jwralytic  "  secretion,  that  which 
takes  place  on  the  opp(>sifc  side  m.^y  be  callc<l  the  **  anti-para- 
Ij^ic"  or  "  antilytii'  '  secretion.  The  author  finiis  that  the 
anlUytie  secretion  becomes  slower  when  the  chorda  timpani 
Dcrve  is  cat,  and  stops  wheop  in  addition,  the  svmpathetic  nen  c 
is  cut.  It  Ls,  then,  caused  by  nervons  impmta  sent  out  by 
a  secretory  centre  in  the  medulla  oblongata.  This  centre  is  in 
a  state  of  increased  irritability,  for  dyspncca  causes  a  much  more 
rapid  flow  of  saliva,  and  causes  it  sooner  th.m  it  does  normally. 
The  paralytic  sccreli'in  during  the  fu-'it  day  or  two  of  its  occur- 
rence is  also  caused  by  stimuli  proccedin^j  from  the  central 
secretory  centre  ;  since  the  j>aralytic  secretion  is  more  copious 
than  the  antilytic  secretion,  ami  since  <lyspncra  causes  a  greater 
increa-e  of  thi>  former  than  <if  llic  latter,  it  follows  that  tlic 
increase  of  irritaliility  in  the  central  secretory  centre  is  greater 
on  the  side  on  which  the  chorda  t)nnpani  has  been  cut  than  on 
the  op]  ><  ite  side.  In  this  state  of  increased  irritability  the 
central  nerve-cells  are  proKably  stimulated  by  the  blood  supplied 
Xn  ihem.  The  paralytic  secretion  in  its  later  stages  is  probably 
brought  about  liy  sitaiJar  ^tate  of  increased  irritability  in  nerve- 
cells  in  the  gland  itself,  i.f.  of  a  local  secretory  centre.  In  its 
later  stages  the  secretion  c .ntinue-.  if'  r  sev<;rancc  of  all  the 
iicrve- fibres  proceeflin^;  from  J  he  central  nervous  sj-^tem  lo  the 
ghind  ;  it  is,  however,  incrcaseil  by  d)-spn'i'a,  stoppc<l  by  a|nirm, 
and  by  large  doses  of  anxsthetics,  which  indicates  th.at  it  is 
hRHi|;ht  aboat  by  ncrve-impuhes.  The  peripheral  end  of  the 
dinrda  tympani^ remains  imtable  for  two  to  three  weeka»  which 
ia  a  farther  indication  that  the  secretory  nerre-libres  are  con* 
nccte^l  with  some,  at  any  'rate,  of  the  many  nervc-celU  present 
in  the  gland.  Notwithstanding  the  continuous  paral)-tic  secre- 
tion, the  gland-ifll-  l^.  .  »mr  slightly  more  mucous  than  normal  ; 
except  for  this  and  a  decrease  in  siize  they  remain  normal.  1'bcy 
secrete  as  usual  when  the  sympathetic  nerve  is  stimulated. 

Geological  Society,  March  25.--ri..f.  T.  C.  Bonney, 
D.Sc.  I.l..l>..  i  ,K..S.,  President,  m  the  lIi  i;r.  —(  h  ides  l)e 
l.auiic  I  .lunee  r)e  I.aunc  .and  \Vj||i.am  Hill  w»  ri-  i  lecicd  !■  <  I- 
low-,  of  ilie  .Sifciety. — The  following  communiciuous  wcic 
read  '  »n  the  relationship  of  L'ii\-ifn^ri^H,  Lindley  and  Hutton, 
to  Lf n,itvn,  Sternberg,  /u'lhroiieMdnmt  LiwUey  and  Hut- 
t  n.  Si^:i;ina,  Urongniart,  and  /ChytUadttidmit  Boul.ay,  by 
Robert  Ktd*.tun,  l-.U.ii.— On  an  aJmoit  perfect  akeletioo  of 
JlAyfi.ia.ai:as~A'AyHmSM/fri{"  Stdlcr^s  sea-cmr'*)  obtained 
by  Mr.  Robert  Hainon,  F.CJ.S,,  from  the  Pleistocene  peat- 
•  1.?Tr-.-ils  on  Fchring's  Island,  by  Mrnry  Woodward,  LI*D„ 
F.  U.S.,  I-".("r,S.  The  author  spoke  <<t  ilic  interest  which 
',viKr'>n:')l".;ists  must  always  attach  to  su^h  .laanals  .as  are  either 
it;st  evt'  Miuii.iicd  or  arc  now  in  course  of  rapid  extirpation  by 
man  or  <>ih<"r  agents.  He  referred  to  the  now  rapid  deslniction 
it'  all  till'  lirvrer  Ma;ninalia,  and  eriiressed  his  opinion  that  the 
African  cici)hant,  ihe  giri!!'  ,  the  Si-,on,  an<l  many  others,  will 
so«vn  be  cxtiqnted  anle»  protected  from  being  hunted  to  death. 
The  Mtne  applies  to  the  whale*  and  seal-iUheries.  He  drew 
attention  to  a  very  remarkable  order  of  aquatic  aoimdt,  the 
Sirtnia.  fr.rmerly  ct.T^scd  with  the  Cctacca  l)y  some,  with  the 
v.  :ilr,i^<  ^  and  seals  by  others,  and  by  lie  Blains-ille  with  the 
(  lc|iharits.  l|f>  p.irticul.ii  !v  '.:.  '.v  attention  to  the  lar-.;r';t  .if  tlie 
.-.^^Uroup,  ih«-  KJiytiMa,  which  was  &ee&  alive  and  described  by 


.Strllcr  in  1741.    It  wn:  ih  -n  c  .niinr".  :<i  9 
Island  and   Copj-T   |slan-i).      In  >'  --r  r— >• 
l)elieve<l  to  have  been  entirely  r«:'rT^'-     I  r 
HcrbivaK.  living  aioi^  the  ibair  ai  «kiA-v 
easily  taken*  bein;;  witlrant  (ew  of  mtn 
it  weighed  often  i' r.  .^  •  >  •  ^onrr  tnm.   TV  - 
some  nf  the  leadm;;  (•  •inf'*  in  '.he  awi?T 
indicateil  some  of  the  characters  by  wru.;, 
tinguishe<I.      He  referred  to    the    ]itv,i'  - 
of  the  Sirenia : — M\in,itut  with   rhre?     -■  - 
latiri'ttris,  occupying  the  sh<--res  of  p,  n,;i 
M.  ameritanus,  the  coast  -  .»f  Bra.*J  an  \:\'.  ^- 
nnd  Orinoco;  .1/.  senc^alcmiu,  the  w«:  i".-;.' 
rivers  Senegal,  Congo,  Ac.     //.r  c.ij 
namely,  //.  tabermeuit,  the  Red  hea  aiki  »- 
//.  litt-cn^.  Bay  of  Beiwal  and  East  lodtet:  M  -■ 
and  East  .Australia.    The  fwil  f  .rm*  •  i  ' 
and  twenty-nine  sj>ecics.  al!  b'nutei!  t--  K  :.   •  .  :• 
giiim,  France,  (Jertnany,  A«str:a,  It.-.ly.  V-)-:  • 
to  the  United  States  and  tannK^.  V-.-- 
details  as  to  the  dentirion  t  i  fossil  ^Tifcir  ,  .(  . 
and  Prco'itftoitnif  are  i)ic  t>.o  m-'^:  rrrrjr- 
with  regarri  to'tlie  gro;^'apli:eiI  ir.  s  iv<-  : 
by  the  Sirenia,  the  niulior  (».«iote<d  oral  t?: .  "  ' 
N.  .and  30'  S.  of  the  i~;iia;or  will  emVac- 
found  liviim.   Another  lirtt  <irawn  at  <d  N'.  «  . 
30*  and  60  N.  the  area  once  oc«upiet*  ly  ..v  •* 
species.    He  looked  ujviti  A'^jrtiK^  .1-  %  t*.:  wr- 
the  old  Tertiary  group  '.f  .Sjp-nianv.  and  .!* 
an  '*  outlier''  of  the  group  now  swr;''t  ivnr. 

Physical  Society.  MarUi  28. — Proi  C.s:ii-c  - 
the  chair,— The  President  annouDoed  iha:      -  ' 
9  would  be  held  at  Brittul  {  fnnher  paniwVir-  r 
municated  to  ihe  members. — Mr.  Ilawet 
the  Society. — The  following  paj^ers  werf  rr- '  - 
mathines,  l.y  Mr.  Joseph  l'.ilm<vnls.,n. 
are  of  t\v  '  1  M     s — the  automatic  and 'be  ■•■ 
former  wwic  iaventc\l  by  Mr.  Chjrle*  lU.^  " 
and  1834,  and  \»ere  designed  mainly  t-  -     -  " 
tables.    The  (Uthcnliies  a^ain»t  which  ihi-  - 
and  the  perseverance  he  iU>i  layr<l  in  the  ^  "  ' 
the  "dilierenoe-eagiiie"  be  bad  iaapmdwr--* 
hisiory.   On  accotmt  of  the  fneil  esit  aai!  ^  '-f 
plexity  of  this  machine  it  ma  orfcr  kpsi;--'* 
calculating-machinea  of  the  present  day  K'-a;  ' 
:u;ti iin.itic  cl.ass  the  first  example  •>»  whicSut''* 
.lad  iucomplete  instrument  by  Sir  Samuel  VI  *  •' 
From  1775  to  1780  the  Furl  of  Sianho^r  — 
which  were  a  great  advance  ujK>n  thiise  of  '^rr  ••  ' 
these  is  fouiwi  the  ••iicp(>e<l  reckoner,"  i^?- 
instruments.    This  "siqipc!  reckoner "'  wi- 
Thomas  de  Colmar,  who.  in  1851  pr.Tdurfi  1 
is  now  lacniy  in  naa.   This  mschinr,  «on>''^  / 
detail  ana  oMiitmetiao,  is  now  made  hj  Mr. 
and  Mr.  Edmoodson  hu  paiente<I  a  nM4ifc>>-«  ' 
form  of  The  instrument  is  circular.  Sv-  whWIi 
iii^ie:;  !  of  1  Iiitr.!-.!    li.fe  is  o>)taincd.     ^  rlV''' 
^-.\l:i.l-hlv  uuUaulcj.l  ,  '.vliich  had  licm  kmib' 

n,  were  c)thibitcil.     A    '.^^   -aon  foI>.>*---^  -' * 
iiabbage,  Mr.  Tate,  Prof.  MtLo->d,  IV  S'  <»•  "" 
Harley.  Mr.  Whipple,  rn>f.  .\ynon.  arKl  rt\^  r" 
part. — On  the  stmctnre  of  Bwdianic:il  mi^W-  ■l'^". 

Sroperties  m  iht  cther,  by  Prof.  C.  K.  Fif.v"i 
ad  Koently  ttwwtnicted  and  described  bcfocr  t** 
of  DoUio  a  noM  iUmtfatint  oenaia  (mpotx* 
(Natorb.  Maidi  afi,  |k  498).  TIds  model  v*<  " 
btrt  the  aathor  now  «h«wed  How  a  tri-dimens»''-=-  ^  . 
t  r  iin.v'ri.- ■yi  .u^li    '.r  -li.ihir  mechsnicai  't"^ 
render  us  iitiual  suii&trus;tii>SJ  irapo«iblc.  , 
ether  is  to  he  repre«ented  by  a  cube  on  each  nif 
ii  a  paddle-wheel.    Thus  on  any  face  o>  t^--^^ 
four  paddle-whccN.    Now,  if  any  .-"p^iiitf  f ' 
by  different  amount*,  they  will  tend  to  pump 
the  wliole  is  immersol  into  or  out  of  :hr  , 
the  cube  be  clastic  there  will  be  a  meat  *^ 
this  diflerential  rotation  of  the  wbeda.  Via^^  ^. 
rotate  by  diflTercnl  amounts,  they  miy  :tn^  *1f  J  ..^ 
do,  and  thus  the  stress  will  depend  on  ^^^^m 
tl'.e  b  le-.  r^iial  rotations  of  these  opiv3<icc  I^Jl^^i 
ij  represent  the  angular  rotation  of  ooci*«r*' 
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,  the  suess  wHI  depend  upon      -        loonier  lhat  Ihese 

thcebaiay  nol  similirly  work  witli  any  oil-.cr  wlicc-I,  il  is 
..ly  to  jilace  di^bragiM  diriding  the  cube  into  six  cdb, 
i  [>yraniid  staodiog  on  si  fiicc  of  the  cwbe.   They  mn^rt  be 
lite  t)ut  Ii(|ui<1  may  not  be  nMe  10  j>i'.>  fr  jm  one  cell  to 
er  t)irou{;h  the  <li«phragm  or  l^c^i     tin-  j>a  l  llc-\vlieels  ;  to 
ihi->  the  tloais  cm  the  pal<lle'-whc.:ls  w  iuM  h.ivc  to  be 
1  down  whiJc  pavsinfj  the  diaphragms.    Thu-  the  coeigy 
it>n  (»r  inch  a  tnctlium  would  dcpon  i  upon 

M.uwcll  has  <,li  ni.  n  i)  a;  J  is  i>  also  true  for  the  ether.  Tlie 
uf  the  cul»cs  ilixuki  be  fillo<l  up  with  (li-nihrngois,  past 
1  llic  jiaddles  shniilj  puini>  lii[uii|,  aii  l  wli^-r  elasticity 
1  Ijc  the  means  of  storinjj  elcciru-iAiic  energy  in  the 
tm,  The  most  com]>licateil  results  follow  from  supposing 
:<  s  of  the  cubes  of  which  the  medium  IS  COn«lniCted  to 
.lfi;.  rcnt  ela-.ticities.  Sucha  >tntCtureKpR»ent»acry:^taU- 
etliun,  and  vibrations  w<<uld  tie  nropagated  in  it  according 
the  same  a»  those  re;^iitatiiig  the  transmuMon  of  light  in 
liinc  media.  If  the  ciilie>  wuic  tw:^;cd,  the  structure 
I  1  c  like  that  of  qiiarU  or  xthei  subitance^  riHatini;  the 
iif  pol.irisalinn.    To  rc]i;  cscnt  <iia;;nolic  rota- ii in  of  the 

■  f  polari-alion  il  would  In;  n-'ei'-^my  In  intri»ducc  some 

1  tunnc  -lu^j  the  cthct  with  lu.itiir.  The  auth'>r,  in 
j-;ijn,  insisted  upjn  a  view  vvhich  re/j.ir«ls  the  vit>ran<>ns 
tuttii^  lij;ht  to  be  of  the  nature  of  ahcnttion^  of  structure, 
'>(  of  displa«einent«  executed  in  a  medium  |K}««essing  the 
riies  of  ad  elastic  jelly. — At  the  ch>  e  of  the  meeting  the 
ing  insiruments  were  exhibited  and  descrilied  in  a  conver- 
a\  manner  by  their  makers :  a  chrono-barometer  and  a 
. i-thernionu'ler  by  Mr.  Stanl'.-y.  Th-.-^'?  instnimetus  con- 
of  L'locks  rejiulalcd  by  )iv-itdulums  fxiined  in  the  first 

■  iicnt  of  a  mercurial  barometer,  and  in  the  sc-tond  of  a 
r  barometer  inclosed  in  a  hermelically-seate  I  air-chamber, 
t  losoii  barometer  thus  acting  a->  an  air-thermometer.  In- 
,-  of  pressure  in  the  one  caM-,  and  of  temperature  to  the 
,  causes  tbf  mercnrv  to  n-c,  and  thu»  aceelcnites  the  pen- 
1.  By  the  gain  or  loss  of  ti;nc  the  mean  presnire  or  tern- 
ire  can  be  calculated  for  any  I'criad. — A  hcltostatand  a 
flometer,  by  Mr.  Conrad  W.  Cooke.  The  galvanometer 
■ndcd  to  show  the  internal  current  in  a  cell.   The  battery 

:iro  in  two  cells  dmiioct d  l.y  fuir  i;la^-.  tulK■^  in  multiple 
i!ed  around  an  astatic  ni'<-dlr,  Tlic  g!nss  wnrk  is  by  Mr. 
i;;ham.— A  sphcrometer,  by  Mr.  Hil^er,  was  made  of 
iiuim,  anii    conibiiml   li(;htnrss   with  n.;idi;y.     Hy  an 

■  .\]  ci>ntact  the  maki-r  assorted  th.it  mensurr  itients  crjuld 
1.1  one-millionth  ]>in  of  an  iti  '1     t  •>].  Malcolm  exhibited  a 
osCope  and  a  binocular      I  '  i]! '  -  in  whith  the  two  eye- 
:  were  aeparatclv  adjustable  i  and  Dr.  Watts  exhibited  a 
'  modification  of  a  quadrant  electrometer. 

ynl  Microscopical  Society,  M.udi  11.— Kcv.  Dr.  iJall- 
F-k.S. ,  rrcsi<lent,  in  the  chair. — Mr.  Ciisii  exhibited 

I's  i.lass  microscope  with  movable  st.tjjc,  Tolle'.s  clinical 
iciipe,  Seibcrt's  jvortable  miciosci.i,>e,  and  .Swift's  micro- 

f<jr  cxanjination  of  skin  of  sheep ha\ini^  a  very  long  work- 
jitance,  t.;riflitbs'  and  Uertrand's  ..lijcuve  a  laptcrs  and  a 
am  of  "  finder."— Mr.  II.  G.  Ma  l.in  cxhibiietl  some  new 
of  glaw*  baving  found  that  a  cumbtnalion  of  ortlinary  blue 
Arith  a  peculiar  Uuiib-grecn  f,lx--%  knownas  "  signal-^reen  " 

^^  us  niuch  more  convenient  than  the  usual  class  cell  fdled 
.■lution  of  cuprammoninm  sulphate.— Mr.  Baker  exhibited 
L.t.ji-t  [  I n)\os  in  1)  ■  >'«;-form  fo'  pl.iting  on  a  shelf  with 
.  the  object*  ib'-n  ')       flat.  —  Dr.  C.  v.  /enj^cr's  letter  was 

■-cribinii  a  new  m  medium  consisting  iif  t;  it  ^MiniJe 

cnic  in  bisulphide  of  carbon,  and  giving  a  refiaclive  index 
M  1*6696  to  l"708l.     An  iin|>roveii  'lide  f.>r  viewing  the  i 

•  •n  both  sides  was  obo  desciibcil. — Mr.  C  11.  Hughes's  I 
ptlon  Wa»  re:i'l  "f      -'-'.^f   in-  with  hi^;l;    i'  w::^  ' 

itr  the  decMitiiiig  of  the  condenser,  especiaUy  when  usi  .l  : 
imm'^rskm  fw't^     Vertical,  homontal,  and  obi:  jui- 
iis  .ire  given  to  the  lU'ic,  \>lii!i-  tin  >i:i^r  lematns  tlalion  | 
d  can  be  rotate*). — Mr.  L.  .M.  Nelson  cxlid'ttwl  a  dnnvmj^  . 
iiii.i  bacillin  fthowinc  the  llaKella. — Mr.  I.  Mayall,  jun., 
lied  the  origizwi  runnc?  iirTB«*f»iTii!'  of  the  fsfc  Hart  Y.  A. 
rt.  which  was  exhibit-  ;      :i      <-    ■■:>j,      I  foundation 
e  machine  wai  a  dlti  In.-    riL;.tii  ^  .Itnli;- '  1  T»^^Mce 
el  dj virion*  fiw  finer  tJd^  1  "sjJii  Lc  uuiki-.i  by  .my  im  :i'^ 
yet  diacovend.  4i^vl|ttH||||^  bad  twenty  circ]«g  of 


"dots,"  and  these  were  suppleinentcti  by  extremely  fine  jjradu- 
ations  on  two  iMods  of  silver  imbedded  near  the  edge,  which 
were  viewed  by  means  of  two  compound  nncroscojies,  «ch 
pr&vided  with  eyepiece  screw  micrometers  of  special  comtruc- 
tion.  The  movement  of  rotation  was  dfeclcd  by  a  fine  tangent 
sGsew  acting  on  a  woim  on  the  iwrtieal  of  the  division- 
plate.  The  method  employed  by  Herr  Nob<^  for  obtaining  the 
minute  divisions  of  his  test-plates  (raj^:m^'  ft  .m  i  looMh  to 
i-20,oooih  of  a  Paris  line)  was  to  con\cii  iliu  ladius  ol  ihe 
division-plate  into  a  lever  to  move  the  glass  phte  on  which  the 
rulings  were  made  at  right  angles  to  the  motion  of  the  ruling 
point.  Tor  this  purpose  he  aiti^  hc  l  (  >  "he  ntrc  of  the 
rotating  division-plate  a  bent  arm,  on  which  slid  a  bar  of  silver, 
ha%ing  at  one  cn<l  a  fincly-potished  Steel  point  wbkh  could  be 
.idjusted  by  a  scale  and  vernier  so  as  to  project  more  Or  len 
beyond  the  centre  of  the  division-plate  or  axis  of  rotation.  The 
rndiits  of  the  dinsicm-plate  thus  became  the  long  arm  of  the 
lever,  whilst  the  radius  of  the  |>rojection  of  the  polished  Steel 
point  beyond  the  axis  of  rotation  forme  1  --hort  arm,  the 
ce.itre  of  the  division-plalc- l>ein^;  the  fuic  um  The  motion  of 
till- short  arm  of  tli  ■  ii  vn  «  i  communicate  d  (i\  r  intact  with 
an  agate  plate  to  a  polished  sieel  cylinder  adjusicil  t  i  slide  .if 
right  angles  10  the  movement  of  the  ruling  jioint  in  \ -^jiain- I 
lienrings  of  agate.  The  steel  cylinder  carrie<l  a  circular  metal 
table,  on  which  the  glass  plate  to  be  ruled  was  fixed  liy  wax  and 
clamp.  The  arrangement  for  carrying  the  di.nmond  point  was, 
he  believed,  wholly  designed  by  Herr  Nobert,  and  was  a  most 
ingenious  combmation  of  mechanism. -^Mr.  Mayall  referred 
briefly  to  the  preparati  >n  of  the  glass  plates  for  the  rulings,  which, 
he  said,  were  of  spi-iially  "  mild  "  C":ii;Hi-,i  i  i-i.  It  was  abun- 
dantly proved  by  llerr  No?>ert's  work  thai  the  (lerftction  of  the 
nu-chanical  part  of  the  dividing-engine  wa  -  n  it  tho  .>iih  ditticn'iy 
which  he  h.id  undcrstoo*!,  and  conquer c  1.  I  heie  w.  ^  a  Mill 
greater  dflicully  which  he  haci  umlcrsun  "1,  and  in  which  lio  li/id 
met  with  a  success  that  gave  him  pre-eminence  in  this  department 
of  micro-physics,  and  tlml  was  the  |)reparalion  of  the  diamond 
ruling- points.  The  description  of  these  was  deleircd  uittil  the  next 
meeting.  -Mr,  C.  Beck  exhibited  a  modificttion  of  the  "com- 
plete" lamp  fitted  with  a  shallow  gUss  reservoir  iutead  of  the 
orii^inal  one  of  metal,  also  a  vertical  illuminator  with  a  new 
form  of  iliii)>hragin. — Dr.  Van  Heurck's  n«itc  w.is  received,  send- 
ing a  copy  of  I'rof.  Abl>e'>  o])inion  oti  the  phot<tgra|)hs  of  the 
"beads'  of  .4. /<//«. /./(/,  in  which  he  staled  that  he  i  no 
reason  to  doubt  the  reality  of  the  l-cads. — Dr.  J.  D.  rtji.".s  note 
w  as  rca<l  as  t<i  aclinic  and  visual  foci.  —  Mr.  F.  Kitton's  remarks 
in  commendation  of  baUam  of  Tolu  for  mounting  were  read. — 
Dr.  Ord  exbibiiid  and  described  s<.,ine  objects  illustrating  the 
erosion  of  the  surface  of  gl.iss  when  expo^  to  the  action  of 
carb-tnate  of  lime  and  a  colloid.— Mr.  J.  W.  Stephenson  read 
\iU  papir,  on  a  new  catmliojitric  illuminator,  having  an  aperture 
exk^^eeding  that  of  any  existing  .I'-jcctive,  or  equal  to  i"644 
N.A.  in  flint  glass,  and  IS'^  N.A.  in  crown  glass.— Mr. 
Cheshire  and  Mr.  1,.  Chayne's  ])a[Hr  on  the  pathogenic  hisrtory 
of  a  new  bact  1  ;  \/'.  ah\'t)  wa-  then  rearl,  in  which  it  was 
shown  that  the  diae.ise  attacking  b.-CN,  and  known  as  "  foul 
bro^d,"  wxs  due  to  a  bacillus.  'I  hey  had  also  discoveri-  l  ih  it 
the  dise.T^r-  yielded  readily  to  treatment  whicii  consisted  in  feed- 
ing til  1 11 X  •  with  a  syrup  containing  I-6oo  j)er  cent,  of  phenol. 
A  detailed  cxjilanation  was  given  of  the  methods  adopted  in 
tracii^  out  the  life  history  of  the  bacillus,  and  a  series  of  tnbet 
and  bottles  in  which  its  propagation  had  been  carried  on  were 
exhibited. — Mr.  Fowke  read  a  paper  on  thefirst  disooverr  of  the 
comma  bacillus  of  cholera.  He  showed  that  the  bacillus  was 
known  and  recognised  thirt)-five  years  .ago  by  two  KngHshtnen, 
Messrs.  Hritlain  and  Swayne.  It  was  pointed  out  th.at  tt  was  by 
the  breaking  up  of  the  rings  discovered  by  original  ob*crvcr» 
that  the  so-called  "  comma  "  bacilli  were  focmed.— Sixteen  new 
Fellows  were  proposed  and  elected. 

Manchester 

Literary  and  Philosophical  Society,  Felmiary  to. — Prof. 
W.  C.  Williamson,  LUO..  F.R.S.,  President,  in  the  chair.-i^ 
On  some  undescribed  tracks  'of  invertebrate  animals  fran  the 

(  :ii!i  .ir.fi  rxiu  i  »k-.  and  oo  some  inovgaaic  phenomena,  aimn* 
I  iting  ;  l  >ni  n  ni.uiis,  produced  oO  tidai  shores,  by  Prof.  W.  C. 
Willuims.  n,  l.I  .n.,  F.R.S.,  Presid.  tit.  Prof.  Williamson's 
iiu-iuoir  fii-t  tontnined  descriptions  an-.i  fi^jure*  of  a  new  fom>  of 
ChrfWsocorda,  which  he  named  C.  tubfrrulali,  frnm  the  \  urc- 
dale  rock.s  of  .Stonyhurst,  in  Lancashire,  whith  genus  has 
bitlicrlo  been  found  only  in  I'al.^-oioic  rocks  of  much  ol  k  r  age 
than  the  Yoredale  b«Mls.    Reciting  the  views  of  Schimper  and 
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OtbeiSi  who  beliete  tliat  the  genus  Chrossochorda  rcprcients 
tome  Incoidal  fonn  of  P«leeoaeoic  life,  the  author  reeutU  the 
varioos  modifications  of  it  as  eonatdag  of  tiacki  m  marine 
asimaib,  probably  crnstaceaiu.  He  assigns  the  name  of  Ckross^- 
tkarda  tuba^eulnttt  to  that  now  deicrib«l.  A  second  form  of 
tntck,  of  a  different  type,  v,,;-  f  nnl  >fr.  J.  \V.  Dnvi,, 
F.G.S.,  of  Che%'inedge,  nenr  ILilisax.  it  con.ststs  of  a  iiii  ■  i  f 
curved  fo^'jiprint-  in  ;;imu|i  it  t  ijjht  — four  on  each  side — the  ^.;c- 
cessive  groups  var)  iiij(  from  live  eifjhtlis  of  an  inch  to  two  inches 
apart  from  each  other.    The  specimen  descrilKid  was  found  in  a 

Siarry  of  Voredale  beds,  near  I  I.iwcs.  The  author  assigns  to  it 
e  name  of  Protu  kHites  D  t^  hi,  after  itt  diaooTercr.  Casts  of 
two  series  of  markings,  produced  liy  water,  were  exhibited  and 
described.  One  of  these  seties  represented  braocbiup  f9rm<> 
en'itly  mistaken  for  fucoidal  remains.  Thej  were  in  reality 
casts,  made  in  plaster  of  Paris,  of  remarkable  drainage  hnes 
]( I:  Vv  t1i(  ritiriii;;  tide,  on  llic  sandhianks  at  1  Imriirfeclian,  in 
>>  >r;li  W  l"he  second  series  consisted  ff  all:r.i  objects, 

bii;  in  this  case  drainage  lines  had  cfinibincd  uali  lipj  lt  marks 
to  produce  an  effect  easily  misuken  for  the  geomeirically 
arranged  scale-leaves  of  .some  cycadcan  stem.  These  casts  were 
obtained  from  sandbanks  to  the  north  of  Harmoath.  The  author 
called  attention  to  the  controversy  bearing  on  these  subjects  still 
in  progress,  especially  between  IVof.  Natiiorst  and  the  Marauis 
of  Sapona*  and  renewed  an  objection,  recorded  in  more  than 
one  off  his  prevloos  pubtications,  to  such  anomalous  objects  as 
those  in  dispatc  bebs  made  use  of,  when  attempting  tu  frame, 
from  r.i1aeontola!Eicwr  evidences,  a  pedigtce  of  the  veisetahle 
world. 

Cambridge 

Philosophical  Society,  March  16.— Prof.  Foster,  President, 
in  the  cinv. — The  following  communications  were  made : — 
Further  remarks  on  the  urea-ferment,  Inp  Mr.  Lea. --On  some 
points  in  the  anatomy  of  Nebslia,  by  Mr.  Wetdon.'— Observa- 
tions on  the  constitution  of  callus,  by  Mr.  W.iher  Gardiner. — 
Observations  on  veffetaWc  proteids,  by  Mr.  J.  R.  Green. — On 
the  development  of  A".  E',  /',  C  in  powers  of  the  modulus 
(Part  II.),  by  Mr.  J.  \V.  L.  Glaisher. 

Sydney 

Linncan  Society  of  New  South  Wales,  Tanuar>-  2S.— 
Annual  General  Meeting. — The  Pre^i  lent,  C.  S.  Wilkinson, 

F.L.S,,  ill  tlic  tii.iir  — 'I  hi-  I':i--i  h;n;  'h/liS'jii-d  an  .iddres?  upon 
the  rieistocene  petiotl,  and  ii»  iiillucrices  upon  the  present  ilis- 
tribution  of  the  fauna  and  flora  of  .Australia,  lie  gave  also  a 
short  review  of  the  work  of  the  S  Kictv  during  the  past  year. — 
It  was  resolved  that  ladies  may  be  ailnntted  Upon  election  as 
■ssodatea  of  the  Society,  with  all  the  privilwes  of  ordinary 
memben  eioept  the  right  to  attend  the  monthly  meetings,  at 
the  rc<luced  sub>criptioo  of  ooe  guinea,  without  entmooe 
The  following  papers  were  read  $— A  monograph  of  the  Aitslra- 
ban  sponges  :  Tart  iv.,  the  Myxo«pongiaf,  by  R.  von  I-enden- 
fcld.  rii.T".  In  thi-  p-ip<T  the  .*»i«!tm!ian  "spf^at  arc  dr>:rrib'-'f 
(The  aml^i'i  ]  ni'h,  nJ-p  I  tu  .I'A  "f  S■■lla^  ni^Mi  ■ ; ;  i!  ^ 
St  p.ii  .-jl  ii  in  iiT  "h''  1  hU  i-a  1 1  .•  I  j;  in'  i  .  1:  n.i.  i  jlif  -■' 1  Ui.:  11  rt- 
of  li.ij.ihi-,   .1    rii;u'  ;;i'ir.;-  I'f  I  :^  ■;r-i-|il"  iL  \\w 

sn'Mh  i Di.il  I  a'.  -  :'-m.ii  kahiv  •h.\^  l''j>cti.  Auitrl-oiil  \»  ai;- 
dviiiv..;  t-Ils  i,»au-  I'Mnil  in  .',  •\'-\.-:  h'}Cv  hencfllh  the  on  I  r ;  ~V\\\. 

Glandi  ccH-s  arc  deicritH-il.  St xuaJ  products  mature  only  in  the 
innermost  part.  The  p-istral  cavity  serves  as  a  marsupium. 
The  anatomy  of  Ci*w</A  "  

/rf/rf,  n,»p..  and  fortkafa. 

F't'i  uhai  I  iiial  I  n  • 

tvkii  la"l.  1  1  1^-  a  -pi't 

-.■f  I  \'  in  I  Ml  llii>;  «ar  !■,  ■-.  nih 
I'll,  I  I      ./'..,,/.;)  ,Mj 

:  ,  h'l'  f<  ^  '  I'n 
Mouol  Ko»cii5-l      hv  K  , 


Kimtayi^  n.sp.,  CM»ttdrUla  fnfih 
h  I .,  jhows  some  points  of  interest. 

;t  -  arc  described  in  Hn-  f.  .nner.  The 
i  ll  <-.'i'h4'-i!  >;kf!«"trin.  '\\w  Kirth'vf  of 
i' II I  li  i\ <Min':!; k.  \  I  >n  I  aTiilcrif.  I  !. 
.;,  m  u  ;'.11,i-1;k'  rt<>(o.'M:'.ll  illlc-:ilit; 
i.Ti''.  '  '.     I'll  I),  —  1  hr  .i.il.-t;v  ..r 

i,..n  Lcr,Ji,-(il"i.-..J,  I'h.  1  >.  — Til.-  I  ;i  iL-ial 
period  in  A«*tra';  '.  I  v  R.  von  Lendcnfcld,  Pb  D.  I  In  amh  1 
gives  the  rrsults  of  hi&  recent  expedition  to  th<.  imual  pan  ,.f 
the  Australian  Alps  in  this  paper,  as  far  as  (1k>  h-.  u  11  ila 
above  que;!  ion.  He  ascended  the  two  h^hest  peaks  in  Australia, 
and  foimrl  thf  nln'cnu  which  sortounds  them  nodonbted  (glacial 
raiam.  m  I'p  r|i.,'.i  .■!  ),,.■',.  1  ni.u' ■  r  '  ;h  niariV  |  iIil'.^  i'.hvl 
S"^'-.)  f.  i  :  1  !<■  I  .iri.  Imlr.  ih  il  A  1  i  iha  w  .iHi,-i,-!i-'l  hy  .1  jii.;ciAl 
f  ■  ri'.  I  ,.  1  I::  ,  ||,i.'  '  |v  ■■.  ii  a-  N  i' vi'  /  alaiii,  hul  I'll! 
ll'"  1  i\vra  .if  \\u  iii.  'an' am-  liai')'  7^;'"'  Tll-I  iho  hvgk' 
'»C  lnw  I..: IT.  '■  ,  r.'iil  l!i.  ■>\arrn  an  I  'liy  M  iri'l-  fr.atl  *' 
.■aac»:i  -i!;*jjit;u  bui  ..mall  ^an  ii-iuu*,  aild  00' 
about  too  square  m;l  ,  li'  considers  it 
gladers  eaisted  in  Australia  ai  the  time. 


on  the  highest  elevation  1 1  the  cootinea!  »:  -  ■■  « 
Proteacese,  bv  the  Rcr.  W.  WoulK  PkD .  f  - 
snake  from  the  Barrier  Rangex,  bf  ITiSia  la 

&e.    The  description  is  here  f  vfti  if  i  ricop 
which  the  specific  natne  of        ay^  hiQic'- 
i  f  it  wcie  exhibited,  a>  well     sjx o rom.' 
and  Dtlma,  from  Uie  faxoK  ktcaiity. 

PAtll 

Academy  of  Sciences,  .April  6.— M  t. 
the  chair.  —  Obituary  notice  of  M.  ?>■'..• 
Section  for  Mechanics,  wIki  die!  on  Mi-t 
— Remarks  on  the  .igreemcnt  bet  veenjjM  . 
epochs,  by  M.  Faye.    Tlicse  r  marki  irv  r 
with  his  work,  "  .Sur  I'Originc  iJu  Mar.-  -  '  n  - 
thf  .\caclemy,  in  wliicli  he  dcvrl.:.i>;  V...  \\rrt 
evolulicMi  of  the  solar  system.    1  \<k.  ihi*  Urn 
fresh  argiimcnts  drawn  frcin  therniodpttaxs' 
physics.— >On  the  artificial  and  BmnJ^nnnni ' 
for  soil  of  diflereni  qualiiies,  tty  M.  4e  Ctsfsm 
by  numerous  examples  that  such  maosKS -^b.!!'  - 
only  according  to  the  nature  <>f  th^.Tn^w  ti>  '< 
according  to  the  char  a,  ■<  a  .>f  ihc  Ur'S  rriJitrr; 
— On  !he  resistance  otfere<l  by  a  ^■■.\\  in  - 
«M  i.^lr  I'l  the  varied  movement  of  i  inli  I  .-i  — 
when  the  velocities  arc  continu.'ux.  \-\v  * 
and  ppxlucis  may  he  neglectei!,  by  M  j   P  v., 
"polhotlic,"  a  curve  intfoduccd  by  P  sms  c-  ' 
on  the  rotation  of  bo<!icv,  by  M.  A.  litaiAen- 
faction  ami  soltdification  oi  formene  sad  ' 
nitrogen,  by  M.  K,  Olwwski.— O*  the  wi* 
adipose  group,  by  M.  I,.  Henr>*. — Fum-i.  ■—■ 
at  the  ol»cquies  of  M.  KoILmd  on  .\pr.;  *.  X' 
Schkmng. 

ST<X-kHOLM 

Royal  Academy  of  Sciences,  Mini  n  - 
communicated  a  p.aper  by  A.  Shdoaow  an  'iu  . 
intermediate  orl>it  of  the  comet  of  Fajrt- M  'V* 
vicinity  of^upiter  in        — Prof.  Mitls|^LcSK  ^  * 
(I)  on  periodical  fiinctions  with  a  diaeontinaov ' 
the  fir^t  kind,  by  himself;  and  (2)  ann;<i-' : 
matici.in,  Petius<le  Dacia,  and  his  wnl-^,  -•  ' 
The  Secretniy,  Pi'if.  I.in  ^li.igen,  prrscntol   1  " 
l.inn.Yus  on  the  sjicctes  oi  pluits  drtrrminc!  i- 
the  nature,  represented  accorling  to  "ivi- 
comp.ired  with  the  correspon  bn-;  vir»s  <>f  I'^'' 
G.  .\gardh  ;  (2)  Desmidi.T  collectol  during  :• 
Nordenskioid  to  Cteenland  in  1871^  b| 
described  bj  Dr.  O.  Nordstedt. 
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THURSDAY,  KtM.  16. 
SociBTV,  at  4.30. — Nolt  nn  an  Experimcnl  by  Chladn! :  C.  Tom- 
.  F.R  S  — On  ine  general  Characlcrv  of  the  Gem*  Cymhulia  :  y  I), 
ofiald.  F.  R.S.— t)n  the  Agency  of  Water  in  Volcanic   Kruptiont ; 
<>me  OtMcrvmtion;.  on  the  'I  hi<:knc«s  of  the  KarthN  (.'ru«l  fn>m  a  (ico- 

I  piiinl  of  view  ;  and  no  the  Primary  fau»e  of  Volcanic  Anion  :  Prof. 
*i<.h,  K.R.S. — On  the  Fibrin-yielding  Cun«lilucnl«  of  the  illoiod  :  Dr. 
tridge. 

N  .ScKiBTV,  al  8.— On  Form*  of  Leaves  :  Sir  John  Lubboclc,  Bart.— 
^pecin  of  Australian  Maiiyad  .  Prof.  F.  leffrcy  Ilell  —  (ienniitatioo 

ds  after  long  Suhmcrmion  in  Salt  Water :  Ja«.  J.  White. 
AL  SrK-tKTV,  al  B  — llallot  for  the  Flection  of  Fellowv 
Institi'TIOW,  at  j. — Natural  For«»  and  F.tiergiei :  Prof.  Tyndall. 

FRin.-\V.  ArittL  17. 
(f<*TiTl»Tloi«,  at  9.— Sunlight  and  the  Earth'*  ■Atmosphere  :  Prot 
l^ngley. 

SATVRnAY.  Ar»iL  18. 
InstitI'TIOK,  at  3.— Fir-tree*  and  their  Allies  :  W.  Camitbcrt. 

MONDAY,  AraiL  to. 
or  Akts,  at  8.— Photography  and  the  Spcctr:>*cape :  Capl.  Atmcy. 
^  iKiTiTi  Tit,  at  8. 

TUF.SDA  Y.  April  it. 

rat  SociKTT,  at  8.30.-00  the  Smicture  of  the  Heart  in  Omiiho- 
u»  and  Apter)-x  :  Sir  Richard  Owen,  K.C.II. — Notes  on  the 
ten  of  the  liitFcrcnt  Race*  of  F.chidtta ;   Mr.  Oldticid  'Iliomas, 

— On    the    Anatomy,    CU^jification,  and    l)itinbution  of  the 

lea  '    Dr.    Mivart.  —  Observation*  oa   the    llieory   of  Sexual 

phitm  :  M.  Jean  Slol/niann. 

II  AL  .SoriRTv,  at  7.4$. — The  Relation  of  the  State  to  Thrift  ;  Ten 
Siii(i*tioi  uf  Friendly  S<Kiclie>  and  similar  Institutions:  E.  W. 
ok,  F.S.A. 

NSTITUTION,  81  3. — Digestion  and  Nutrition  :  Prof.  Gamgce. 

U^BDSBSDAV,  April  ai 
or  Akts,  al  8.— Technical  Education  :  H  Cunnynghame. 
rti<  aoACOPlCAL  Society,  at  8. — Lonversa/ione. 

THURSDAY,  ArRiL  13 

OCIRTV,  at  4.  JO. 

or  Ak  rv,  at  8 — The  Chemistry  of  Ensilage  :  F.  J.  Lloydd. 
or  'i'«(.acRArM  Enoinkkrs,  at  8. 

«STITL>TloN,  at  3.  — Natural  Forces  and  Energies:  Prof.  Tyndall. 

FRIDAY,  AiRiL  14. 
-  Micxosc'oncAL  Cli'd,  at  8.  — On  a  New  Flagellate  :  Dr.  Burch. 
economy  of  the  Hive  llee  :  F.  Che'hire. 
4STITUTION,  at  ^ — British  Fossil  Cycads  :  W.  Carruther*. 

SATURDAY,  AraiL  aj. 
SociKTV,  at  3. — On  the  Theory  of  Illumination  in  a  Fog:  Lord 
h,    K.R.S- — On  Compound  Dynamo  Machines  :    Prof.   A.  W. 
,    F.R.S. — On  the  Ueiermifution  of  th«  Heal  Capacity  of  a 
.  .  rT  :   J.  W.  Clarice. 

I  riiTlow,  at  J. — Kir-tiees  and  their  Allies:  W.  Camithcrs. 

Ceatly,  in  Demy  8vo,  54  Pages.    With  Illustrations.    Price  ti. 

SCOTTISH  MARINE  STATION 

P  SC/KNTIHJC  RESEARCH,  GR ANTON,  EDIN- 
'KGI/,  US  WORK  AND  PROGRESS  :  A  POPC- 
A*  ACCOVNT  OF  T/TB  -^tlStUJ^S  OBTAINED 

"JON  IN 

,j.  .  -^^^^iCS  NOIV 

•  •  r>(H.( 

OBJ  ^^^^^Hl^i  E. 


EDWARD  STANFORD'S 
NEW  PUBLICATIONS. 


Now  Ready,  CI»e.-»p  Edition,  Fcaj>  '      I'loth,  with  6  Maps  and 

as  Illuslmtiij:.',  -i 

EPPING     FOREST.        By  EDWARD 

NORTH  BUXT.>N,  Verderer 

"  Mr  Ituxton  goes  a)>out  his  work  in  a  thoroughly  prariiral  way.  His 
book  is  plentifully  furnished  with  accurate  maps,  and  about  thirty  |»ges  are 
occupied  «ith  simple  and  clear  directions  .is  to  the  sc\cnil  walk,  which  may 
be  taken  through  the  Fore*!.  It  may  be  safely  said  thai  any  one  who  care- 
fully follows  Mr.  Buxton'*  direction*  will  obtain  a  perfectly  new  conception 
of  the  Forest  and  its  peculiar  twautie*  The  book  is  illu-trated  by  some 
charmini;  drawings  of  forest  scene*,  and  by  numerous  delicately  executed 
woodcuts  of  birds  and  flowers." — Timet. 

"  Mr.  Buxton  has  rendered  a  great  service  to  the  public  in  general,  and  to 
I.ondoners  in  particular,  in  preparinff  a  b'3ok  which  must  henceforth  take  the 
flrst  place  among  the  (luidc^  tu  Kppiiig  Forest." — Sa/un/a^  Krfirtv. 

Just  Published.  Small  Post  8vo.  with  Plan,  Cloth,  5^. 

VISITOR'S  GUIDE  to  SIENA  and  SAN 


GI.MIGNANO 
to  Orsiclo." 


By  J  I-  BEVIR,  M.A.,  Author  of  "  Visitor"*  Guide 


Third  Edition,  Resised,  tBmo.  Cloth,  i/.  6</. 

CELESTIAL  MOTIONS;  a  Handy  Book 

of  Astronomy.    With  Two  PUte*     By  W  T.  LVNN.  H  A  ,  F.R  A.S  . 
formerly  of  the  Roj-al  <  (b'lers  aiory.  Greenw  ich. 
*'  Can  lie  most  sincerely  and  heartily  recommended."— A>//1  anil  Qiuriet- 


THE 


NEW  MAP.S. 
RUSSO-AFGHAN 


FRONTIER.— 


STANFORD'S  SHILLING  MAP  of  AFGHANISTAN  and  AD- 
JOINING COUNTRIES  on  the  scale  of  78  mUes  to  an  inch.  Re- 
vised to  March  13,  i3K$.  One  Sheet,  Coloured,  site  18  by  aa  inches,. 
Price:  Folded  Sheet,  if  ;  post  free,  ir.  \d.  Unfolded,  packed  on  roller, 
post  free,  ii.  6rf.  ;  mountea,  in  cloth  case,  jr.  ;  post  free,  jr.  jrf. 

MAP  of  the  ACQUISITIONS  of  RUSSIA 

IN  EUROPE  and  WESTERN  ASIA,  corrected  up  to  a  recent  dale, 
giving  nitlanc«s  Advanced,  Dates,  and  Population.  Ncu  Edition. 
Coloured  Sheet,  price  jj.  post  free,  packed  00  roller,  yt.  td. ;  mounted 
in  case,  sj.  ,  post  free,  5/.  yl. 

London:  EDWARD  STANFORD.  55,  Charing  CroM,  S.W. 


AUTOTYPE  PHOTOGRAPHIC  BOOK 
ILLUSTRATION. 

ADVANTAGES, 
lit.   They  present  Faithful  Representations  of  the  Subjects. 
«nd.  Printed  on  the  paiier  of  the  Book  itself,  mounting  not  re<inir«d 
3rd.  For  Editions  of  1000  and  under  they  ar«  cheap. 
Employed  by  the  Trustees  of  the  British  Museum  and  by  the  Learned 
Societies ;  also  by  many  of  the  leading  Publishers. 

Am»nftt  tht  Workt  rtctntljr  dent,  or  at  present  in  the  press,  may  be 
cited:  Lady  Brassey's  "  I'ahin";  Prof.  Gardner's  "The  Types  of  Creek 
Coins";  Holliapffell's  "Practice  of  Omatpental  Tuminf^'  ;  Audsley*! 
" Ortuunental  Arts  of  Japan  "  ;  Lockvcr's  "Spectral  Analvsis";  Rargess's 
"  ArchKological  Survey  of  India";     Samuel  Palmer;  a  Memoir." 

Of  this  last  work  the  Atktnmum  tays  : — "  I'his  book  is  admirably  illiu- 
tnsted  by  fourteen  antotype  reproditction*  from  lovely  and  characteristic  sepia 
drawings."   

FOR  THE 

ARTISTIC  DECORATION  OF  THE  HOME, 

VISIT  THE 

AUTOTYPE   FINE   ART  GALLERY, 

74,  NEW  OXFORD  STREET 
(Twenty  Doors  Wcat  of  Mudie'i  Library). 
THE  NATIONAL  GALLERV. 
Now  ready. 

First  issue  of  Autotype  Copies  of  the  most  celebrated  paintings  in  this  Collection. 

A,  'I  he  Foreign  SvchooU.    B  The  British  School. 
Prospectus  on  application  to  MANAGER,  the  AUTOTVPE  COMPANY. 
TURNERS  "LIBER  STUDIORUM" 
Volume  III  ,  to  complete  the  work,  now  ready. 
Ao  Illustratkd  Pasu-hlrt,  with  Press  Notices  from  the  Timet, 
AtAentrttm,  Acttdemy,  Paryolic,  Art  Jaunutl,  Ac,  free  per  Posl. 

Fitu  Art  CataUgttt,  ibb  ^gti.  ^ci  Sixfenee,fne  Pctl. 

THE  AUTOTYPE  COMPANY, 

74.  NEW  OXFORD  STREET,  W.C. 


ANTED  THE  CO-OPERATION  OF  A 


icro^ci  1  i^t  living  in  the  neighbourhood  of  London,  who  could  make 
ical  '.rivestigations  on  the  Pollen  of  Plants  while  in  floirer.— Ad- 
sL^tinc  qualifications,  to  HortiCCLTUBIST,  cmre  of  Mr.  Edwards. 

1  sir 


reel,  Maryleboiw,  W. 
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SANDERSON  &  Co., 

■eU  iBvestars  of  th*  ^aXvi  Coppet  Tape 

LIQHTNINQ  CONDUCTOR 

In  L  ull  t  MlLllii  wfllnit  JnIrT  utupplied  bjrtheailo  HerM»je>t>'< 

Government  and  UMColOTiica:  th«  Italian  GovcmnMBl.  the  ArfMlinc  Kc- 
public,  andatli«-PoT«ifnG«Teniaient«  ;  the  Royal  Court*  of  Jnitioe,  Strajit!, 
the  Houies  of  Parliaun-nt,  &c 
The  Jury  Commission,  acting  on  the  Rri>urti  of  the  Inleroatlonal  Juri«»  of 
the  Haalth  »-;«^'»«^  bnw.  awarded  a  Bronze  Medal  in  Oan  t6  l«  Mi 


Sanukimon  ft  Co.  fat  their  Solid  Copper  Tapa  Ligktauf  CoadocCon  ia 

Continuous  I.ensihi,  withoal  Jointa,  and  of  High  Condtictivity  Copper. 

LEADF.NHALL  HOUSE,  loi.  LEADENHAU.  STREET.  E.C. 


ELECTRIC  LIGHTING.  —  Manufacturers 

and  others  po^s»-**ing  *j>»re  power,  and  deiirotu  of  liiihiin^  ihcir  Worl.^ 
economically  by  Electricity,  ahould  apply  for  Price  Liat  of  l^jumos  and 


AccamolMon,  for  Arc  orlncaiKUeoenreLighriiig,  totfae  "JAR MAM  " 
ELECTRICAL  COMPANY.  MicWnioah  L«m.  HooMRan.  Loadoii, 

E. 

ELECTRIC  LIGHTING  AND  ELECTRO- 

PLATfHG.— Tin  -JARMAK*  ELSCTRICAL  COMPANY  mi* 

prepared  to  SUPPLY  DYNAMOS  far  LiKfatiag  or  Pfatiaf  oo  the 
FU RCU.\SE  H1RE  SYSTEM,  to  wit  the  canveiueoce  of  many 
fmicbaMra.  Elcctro^latiag  and  Eloqii»gU<itBgt  old  or  new  .goeda,  ia 


LANTERN  READINGS.— DISSOLVING 

VIEWS. 

TKE  NEW  QUADRUPLICON. 
New  SeMOB,  1BS4  and  tBSt. — Popular  Sabjccta  for  this  ffimiii. 
The  Channel  Itlands— The  War  b  the  Soudan— The  Rirer  Thraiei— 
Sevonihire  Scenery — Hfrrford  and  the  River  Wye— Thi-  Krit.-li'.li  Ijikes— 
London  Poor  and  How  I  hey  Live — Fsyp'      '  r:»|><-i:ition — Nor- 

way— The  Lifeboat— Ihe  Signal  Itux— ll.c  Mai.U  of  Lee— Poor  Pa*« 
Trousers — Shad<iw<oti  the  I!liii(K,  Xc. 

The  lar^e*'  and  newent  Slotk  of  Ij«iitrm<  and  Slide*,  f?cientific  and 
■1,  on  Hire  and  Sale  in  this  country  at  ihr  I  ,r"«c>.i  l'ri(r*. 

£.  MARSUALI.,  73,  Queen  Vitiuria  Sircrl,  London,  E.C. 


HOW   <St  CO.'S 

Geological  Transparencies  for  the  Lantern. 

I><?u.np(ive  Catalogue  on  Application. 
WALKER'S  SPECIFIC  OKAVn^  BALANCE  FOR  ROCKS 
AND  MINKRALS. 
HOW  ft  CO.'S  POCKET  MICKOSCOPE  LAMP.  8j. 
MICRO  PETROLOGY.— Sections  ol  PitcfaMoaca.  Obwliaai,  GruitM, 
SfMiitei,  Dioritet,  Gabbro5,  Dolerites.  Baialls.  Tachylitet,  Tradiyfn, 
jte5,  Porphyrite',  RhyoKtes,  Lava*.  Ashei,  GndM.  ScMtti^  Lm^ 
r    [  rice  ij  6./.  each. 

JAMES  HOW  &  CO.,  73.  Far«iM2i>OK  LmbOM. 


NON-MAGNETISABLE  WATCHES. 

WATCHES  w^ich  cannnt  be  "  HAQIf  ETIUID/'  cooatnicted  at 
til* recomaeDdaiioo  of  w.  Caoooit  ■■q.,F.R.8.«aBdMeahiUiadat  the 
RIactrical  Eihibition,  Paris. 

B.  DENT  ft  CO..  Maken  of  the  Primary  Standard  Timeitcoper  of  die 
Royal ObeniviliNji,  Greenwich. 

Only  AddrofM »-4i»amai^  iwd  34,  Royal 
N.  B*^WHchaa0iM  ^0  oottvaiMa  la  I 


BEST    BLACK    INK  KNOWN. 

DRAPER'S  INK  (DICHROIC). 

UIKKrKINi;  KKOM  ANVTHING  EI.SF.  EVER  PRoDVCED. 
WritiiiK  bei-omo  a  pleasure  when  this  Ink  i»  ii«.<-J     It  has  been  adopted 
by  the  pnacipal  Banks.  Public  OlEcci.and  Railway  Conir«nieii  ihroushcut 

Iiclaad. 

H  wAm  ofaoMlMtMlly  FoU  Rladt.  I  noara  easily  hon  the  Fn. 
DoefaetoonadaSMolNw.  Mntti^papw  — ybo  ■wKod  etthe 

Iicleanlytousc.aad aotnablataBlot.  |    noaHatM wiillag. 

Can  be  obtained  in  Londoa,  throogh  Messrs.  BAKCt.AV  ft  SoN<t,  Farriag • 
don  Street  ;  W.  EowAaoa,  Old  Change  ;  F.  Nrwbkrv  ft  Sons,  Newgale 
Street ;  J.  Aitstin  A  Co  ,  Duke  Street,  Liverpool ;  and  lo  be  bad  of  all 

Stationers. 

BEWLI  V  &  DRAPER  tT.imir^  !).  Dublin. 


EPPSS 

aRATEPHIf— OOMPORTINO. 

POCOA 


THE  AMATEUR'S  FIRST  lUnOC 

OF  PHOTOGRAPHI 
(itumruTai^  anr  J,.  B.  1.  EUXIU 

A  €»m/kle  Gmiie  mni  tmstmeUr  im  At  SMr*  !^ 


P,»! 


From  V.  H.  CtSSOK*  ASl-  r 

79,  BOLD  8TRBBT,  UVBIIMl 

HAMILTON.  ADAMS,  ft  CO..  loadai.  ni  a*.  bAM- 

DU6LIN    UNIVERSm    FRIV  IIL 

C.  D.  AHRENS 

PRISM  WORKER  AND  PRACTICAL  3" 

36,  GKP:.\T  Kl  SStLL  STREET.  LOS:- 


SPECIAL  NOTICE—Stt  tkt  Srm  /W«n». 

Can  be  used  o*w  any  A  &  B  Eynscct.  Sa«aC|2<eeermr 
Work  ;  will  lain  ia  any  Objea    Xiao  aaatlH  lw»  liajk  *■ 
Any  Object-GllMaad  aar  E)«pi«cc  caa  be  asal  aifta  * 

of  aeeiog  the  Objects  in  tneirritbi  UusDe  sixi  ferm.  ttik 
Nioot  Priams  in  existeaco  for  the  L^scn'.  aiwttii  1  ■ii.Io  - 
ftc.  and  for  Fraak  Cfi«k        LUB. .  B.A^  Al.  Al 

Tmbb 


SIX  PRIZE  MEDALS 

AWARDED  FOR  GCOLTkGiCAL  OAIA^'. 
Geological  Cotleetions  espcaaMjr  adapted  fcrTca,*':  t 

.trii!  Art  Department.  aiM  weed  by  ^  \t 


Gtaal  Britasa.  ftr. 

New  and  Rare  Mineral!  coostantlv  amrii^  Inm  k  - 

Sinijle  Specimen \ 

ROCK  SECTIONS  AND  RiK-K  Sf»  :• 
The  Ldrgot  Vartcty  a  LxigMl 
Ne«  Caialogaeeaad  Lisuooappiacmuaa  i»— 

JAMBS  R.  ORBOOIT 
88,  CHARLOTTB^  STRUCT,  FlTZROT  Sq^TUs 

tr  Yaw  i 


INTBRNATtCmAI.  BBALTH  BilAi 

A  PRIZE  MEDAL  AWAKBEI  ' 

THOMAS  D.  BUSSEU 

78,  NEWGATE  STREET,  U>M"> 
For  Oaoloffieal  Colleetioos  far  %\\m*  ?' ' 

MINERALOGY  AND  GEOi:-' 

Mr.  HFNSON'S  I.alc«t  Arr:..>l»  are   —  , 
Very   fine   DOUBLV- TERM  I N  A  II  D    CKT«Te  * 
il  inrhe.  Ion,;,  i4  tiuiare ;    BKRVLS,    niOPTl«»  ' 
WaI.UI  wri  E,  NATIVE  SII.NF.R.  HKRUmT" 
Rf  l  ll  I  V.  t  HALCOSIDERITE.  aad  KA;!*^ 
wall:  POLISHED  JADE  and  GREEN  A*I>1  •  "  , 
and    SIN«;i,K    (R\STA1.S  of  Sninmi.  .*»  ' 
COLOl  RED  TOPAZES,  Siberia. 
A  Largo  Serias  of  ROCKS,  ako  MICMMODfr  * 


PRIVATE  LESSONS  AND  EVENl>i^ 
8L0WFIPR  CASK<J  .\vn  APPAK  Mrs     Cj»  ^ 
SAMUEL  HENSOK 

277,  STRAXT  • 

THE  CELEBRATES 


Is  unrn.i!led  for  Gardeners',  Fareiter*',  r»m»rk', 
■M.  Ilreriuiret  no  oiL  Shtfpei  with  a  sfutle  « 
rfuwp  edge  ;  no  hiimlnii  aboot  this.    Ha*  suKd  tba 


fai  Hooes  for  Are.,  Heap  Kalirei.  Raaea,  ^mtaiiMfcVl 
Hoiworable  Mention,  nif*  tibitatiaa,  aa<Ri^. 
tateraalioaal  Rahibitw,  1M4.  Ajk  yo«r  Ummmi^* 
to  f«  TOO  one,  and  gl«a  agr  aMmi :  tfbawae'Vda* 

JOHN  C.  MONTGOMEK.il. 
lam  O  Shaater  Siaae  H4)ae  Warii^ 
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/OODHOUSE  &  RAWSON, 

SUPPLIERS  OP  ALL  BLBCTRICAL  APPLIANCES, 

rion— II,  QWEB»  Victoria  Stri  ft,  E.C.  Works — Cadby  Ham.,  Hammersmith  Road,  W. 
Lamps.  ^    Fittiiuj^.  ▲     Carbon*.  ▲     Battery  Supplies. 

DynainiM.         A    MlUfla.  ^    Wire.  A    Telephone  Supplies. 

Accnmnlators,      ^     Safety  Junctions.     ^     Instruments.  ▼     Electric  Bells. 

)IiE  lOANUFACTUftEBS  OF   TH£  WOODHOUSE  AMD   RAWSON   INCANDESCENT  LA&IP. 

TTTQimtnts  iNvrriD. 

JVALT.  PAPERS "frIvE   FKOM  ^RSKNIC. 
W 


WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Stainers, 

AM  m  OiMiNAL  llAcn*  or 

ARTISTIC  WALL  PAPERS,  Guaranteed  Froe  from  Arsenic. 
Sole  Address— no,  HIGH  STRBBT,  MANCHESTER  SQUARE,  LONDON,  W. 
May  bt  ateliMd  of  all  OKoraMrt.         SpaeUI  Mm  Medal.  SaiAanr  laattaMia. 
Award  orUwit,  Internatioaat  Medical  and  Sanitanr  ConRre^i.  Silver  Madal,  NaUiaDal  Haallh  Societj,  iSdj. 

r.OI.n  MFr>AT.,  INrrRNATION.M-  HKAI.TH  FXHiniTION. 


ZE  MEDAL]      KAI^VE Y  \  HEALTH 

WAWniBP     J  {Bj  Aff<nntm*Htt0  thtRcyatltumutian  of  Grtal  Britain,]  i-BXHIBITION. 

SVCCBSSOS8  TO  W.  LADO  ft  CO.» 

BBAK  STRBBT,  RBOBNT  STREET,   LOUDON,  W. 
<IUPACTURBR8   OP   SCIBNTIPIC  APPARATUS  OP  ALL  CLASSES  POR 

SCHOOLS,  COLLEGES,  OR  PRIVATE  RBSBARCH. 

WIMSHUKST    AND  VOSS   INDUCTION  MACHINES 

OF  nmOlVD  PATTXBIK. 

/Mro/n/  CaUJoguct  Revised  Eatt0My  ptr  post  ZtU 


In  Casks,  12/6  per  9  gala.  In  Bottle,  3/3  per  dos.  ImpL  Pts.* 

•  Hotflfx  charcrd       per  tlor.,  and  allowed  .nt  ihc  ^amc  rntc  if  r'ttimtd  ;  but  ihcy 


muti  t.c  paiil  I'jr  w;ih  the  li^cr. 


'<n  muti  t.c  tvaiil  I  jr 
f.jP  NciihcT  1^ 


.ir,  ^1.  il  anisu.  nor  any  cf  the  ir.any  new  Drewinc  MjiicriaU  arc  u«ed  in  3 
y  the  rn.-inuf.i.  lure  of  the  "  S  N."  Stout ;  il  i«  Hrewetl  entirely  fr.  ni  the  fine«l  Malt  and  Jl 
^  Hops;  ti  I-,  loo,  more  hopped  thutn  Stout  i«  scnetally;  ihereiure,  l>e^i'!«t  beini;  very  Pj 
nutritious,  ii  ii ao aaeallcni  loi:lr  i- il  pAiticulariy  mitta  Car  in«alMi%ladi««  laumns,  or  ' 
aiiyorw  rci)uiiiiif  a  Kood  Mrr!vj!' .  ■  i-,e  )<evprasc  It  U  a  "Sound  nuiridow"  tvkt. 

andmy  aiuch  rtr'-.>mm?ii.:.       ^  M.     .    \  m-n. 

THE  •«HALF-OinKBA'*  ALB  BREWBBT.  LONDON.  aW. 


SECOND  EDITION, 

G  R  I  F  F  I  N  '  S 

EMICAL  HANDICRAFT. 

PRICE  4<.  M  POST  PRIB. 

TA106UE  OF  CHEMICAL  APPARATUS; 

•STt^  ATKP.    CLASS!  FIE  P.  DESCRIPTIVE. 
Demy  8voi  480  pp.,  IllutlKlted  with  1,600  WMdoutS. 

Most  Cemfitte  and  Ckn^lutt  Utt  ef  Afpantut, 

J.  GRIFFIN  AND  SONS,  22.  GARRICK  STREET, 

'  i.oNnoN.  w  r. 


KEDICINE 


ttOWAYS  PILLS 


-tain  Cor*  fcr  all  Siaordara  of  the  LIVSB,  BTOMACH 
.OWSLB.  A  Oreat  PUBIFI2S  of  the  BIOOS;  a 
il  Iftviffopetor  ef  lie  Sy•tn^  in  cesss  sf  yrUXRUt 
BBUnTt  «i*  *■  eeeflwOk*  la 


FRY'S 


GOLD  MEDAL, 
CALCUTTA,  zS84. 


^\  ^\  ^\  ^\  A        '*Vnt  Cocoa.''--CHAa.  A. 

^/  CAMBaON,  Analyvt  for  DnWin. 


"  Strictly  Bure,  easily  a««imilafetl." 
— W.  STOrrAKT,    An.^lyst  for 

Brktol. 

Nineteen  Prize  Medals  Awarded. 


EXTRACT 


105,000  ACCIDENTS 


TWO  MILLIONS  HAVE  BEEN  PAID  A3 
COMPENSATION 


Raihngr  Passengers'  Amirance  Compsny. 
CORNHIL.U. 

ACCIDENTS  OF  ALL  KINDS. 
Mdnip  and  Invctnd  Fnadt.  £2^-<,ooo:— PrcmiuTn  l-mmc,  /.■:3$,<€o 
Cliaiiman    ...    -    HARVIF.  M  FARQl'HAR,  K  ,|. 

.\pply  Inili.-  ClciV.  .it  th?  Railway  Staliotiv,  the  I.or.i!  .\;<-!,t  .  or 
lyest-En.i  Oj/r\i- — S,    Grand  Il^^td  Uttildiiti^^,   Ch.iriii;   CrcSf  ; 

<  V.  A  I     :  H) 

Head  Otiice— 64,  CornhiU,  London,  B.C. 

WILUAM  J.  VIAM.  Sacrctary 
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OREATL-Y    REDUCED     PRICES   OF    MiCRCSCOPE    OBUECT  slASH: 

R.  &  J.  BECK,  68,  CORNHILL,  LONDON,  EC. 

PRICES  OF  BEST  ACHROMATIC  OBJEC r-GI,ASSE:S.  ECONOMIC  ACHROMAIIC  i •BjrC7-.^.-» 

Applicable  to  all  Ini.minicat»  irade  with  ihc  L'mverul  Screw. 


No.     Focal  length. 


apcr. 
lure, 
abmit 


Price. 


Linear  magDifviiig  power, 
with  lo-inch  body.tubc 
and  eye  .pieces. 


No. 


lOO 
lOI 
lOfl 
103 
104 
lOS 

io« 

lOT 
I08 

io» 
no 
111 
iia 
iia 


4  iachet 
3  inohci 
3  inches 

5  inchci 
3  irvchet 
1^  inch 

iiach  ... 
inch  ... 
inch  .« 
inch 

iy  inch 
inch  ... 
inch  ... 
inch  ... 
114  '  1^  imm. 
IIA     I'l  imm. 
110  imm. 
117     i".  inch 


J. 

d. 

• 

9 

i 

10 

0 

7  ' 

10 

0 

13 

a 

10 

0 

lO 

1 

10 

0 

'7 

a 

10 

0 

«3 

a 

10 

0 

IS 

a 

0 

0 

3» 

a 

10 

0 

4S 

a 

10 

0 

65 

A 

0 

0 

9S 

s 

0 

0 

7S 

3 

10 

0 

t>o 

4 

10 

0 

5 

0 

0 

\z 

5 

5 

0 

iBo 

S 

0 

0 

iSo 

10 

0 

0 

160 

ao 

0 

0 

^0.  t. 

JNO.  1 

30.  3. 

10 

l« 

3° 

15 

43 

36 

67 

43 

90 

70 

111 

>IO 

100 

160 

300 

■»S 

aoo 

375 

150 

340 

450 

aoo 

3»<» 

600 

tjo 

400 

7SO 

400 

640 

lt:o 

SCO 

800 

IJOO 

7JO 

IMU 

a  250 

1000 

1600 

loon 

3100 

<>»3 

An^W 

Focal  length.  a(«r. 

about 


Pom 


ISO 
161 

isa 

153 
154 
155 
156 
157 


3  inche« 
a  incho 
1  inrh  ... 
\  inch   

tirx  h  ... 
inch  ... 
I  inch  ... 
i\  imm. 


6 
« 

t 
tio 
iia 
i3o 


1 
1 
1 
1 

I 

a 


f.  / 

o  o 

o  o 

5  O 

5  O 

5  O 

5  O 


3  10  O 
6     O  O 


HIGH  POWER  OBJECT  GLASU 
FOR  THE  BINOCULAR 

FULL  PA R  net  7  f  RS  OX  A FP:  /  " ' 

R.  and  J.  BECK,  68,  CorakiL 


Revised  Cauli.>guc  ient  on  application  to  R.  ft  J.  UI.CK. 


THE  PATENT  BOOK  SHELF  FITTINGS,  «s  used  in  the  public  libraries  . 

POOL,  GLASGOW,  BIRMINGHAM,  &c..  cnaMc  a  nice  afljus-tmenl  of  Shelve*  to      rr..i.le  wrthof  t 
HOOKHAM'S  PATENT  PICTURE  LINE*  FASTENERSaffordrhe  Mosr.SECURKAND  F.Asvaieaai  (i..- ' 
CURRALL'S  PATENT  VENTILATORS  secure  a  rej^lar  supply  of  frc3.h  air,  without  (Iraoght.  at  a  rtmm. 

Illustrations  and  Partitulars  sent  POST  FREE  on  Apf^luaticn 

TONKS  SC»  SONS,  MOSELET  STREET.  BIUDJ 

PRIZE  MEDALS— London,  1S51  -,  Paris,  1855;  L  ^nJ.  n,  1S62;  Paris  tSiher],  1S67  ;  i&'t 


ASK 

FOR 


BRiEBiEY's  "BEAU  IDEAL"  S™^ 


CANNOT    BKEAK    OR   RUST.  _ 


Easiest  for 

SHOOTING.   f^lDlNG,   and    QENFRAL  W^^f^ 

BEST    NICKEL    ON  BRASS. 


To  be  had  of  all  Hosiers  and  Drapers  in 
the  United  Kingdom. 


Collection  of  Six  Fasciatcd  Stems  :— Strawberry,  Sweet  Pea,  Tropzolum,  Tbittle.  Stonccso^ 
Vertical  Section  of  the  Male  Pcrichsetum  and  Antheridia  of  Atricbum  undulatum,  ta. 
Vertical  Sections  of  the  Apothccia  of  Usnea  barbata  and  Lecanora  tartarca,  tbowing  Asci,  t«. 
Trans,  sect,  of  Esparto  Grass  (remarkable  arrangement  of  Fibre),  is. 

PnuiuU  «.ri>|>a,  portion  uf  Tli.aliui,  iKjutiful  jirjn  jc.ncnt  of  Clilj(  >|10' 

  , 

Tclctitocpor««  of  I'ucctnia  graminit,  Is. 

Sporei  aikU  EUtera  of  Aitcura  prngui*  (Juogennanne 
accjc),  la. 


SlaiocU  jnit  Iiolaiecl  Cunidia-learing  Hyphx 
bfa  Micro-fuiifu*,  pcutubly  I'olyactii 
caoa,  la. 

When  o-rlere<l  off  ilie  C.tla. 
lo^ue  (efcejit  » litre  »|'ri-i»l 
(Niict  are  arFiord)  the  iiriccs 
.i<r  ai  fulliurk  :— ij.  each,  81  a 
UoMo.  aji.  per  io,  X*  pc'  >•» 


Mr.  PIFFAl 

COUNTER  St 

row  TT  Sale     T » . 

•  f  >r-l  in  th-  .  ■■  .■  II 

PIFFARIi  >  .sl  ir 
•lijc,  which  i4  mailc  by  bisuoc        i  • 
in  an  ordinary  ilida.  In  twii       Am  k  tT"* ' 


thin  glax 

the  eovcr-gUa*  b«mc'«««l  wnh  iW  aUe  TW  1 
corer-gUM  aiM]  eb^Gt  Mag  I 

tiful  diflTution  of  UglM. 


B. 


REMITTANCE   WITH   ORDER.     ENI_ARGEn  CATALOCtH!  RKAPV,  POST  HUOL 

PIFFARD,    HILL    HOUSE,    HEMEL  HEMPSTEAD. 


Printed  by  Rkhako  Clav  anb  Sons,  at  1  and  8.  Bread  Street  Hill,  (^oeeo  Viciona  Sirwi,  in  the  1 
Macmillam  AMU  C«x  al  iIm  Office,  v)  and  jo,  IMUynS  Sirrcl.  Covcnl  Garden.  -1  ni>- 


A   WEEKLY   ILLUSTRATED  JOURNAL  OF  SCIENCE 

"  To  Ike  solid  ground 
Of  Naturt  truttt  the  mind  which  builds  for  aye." — WoRDSWOKTH 


iVo.  80S,  Vol.  31] 


THURSDAY,  APRIL  23,  1885 


[Price  Sixpfnce 


KcgiMcrcd  M  •  Newspaper  at  the  General  Pott  Oificc] 


LETCHER'S 


PA  I  K NT  I N  DESTR  UCTI IILK 

GAS  COOKING 
RANGES. 

ThcM  are  the  nic»l  eflicient  and 
economical  Clax  C'ookinj;  Range.-i 
ever  made.  PERFECTION  in 
COOKING  can  odw  be  (it>'a'^*n'*e<l- 
They  arc  lo  all  inlcnis  and  puri>CH«« 
ABSOLUTELY  lNr»ESTRUCT- 
IE<LE,  and  will  at  the  same  time 
Raa»t,  Italce,  Iloil,  r.rill,  Toast,  and 
Fr)'.  doinK  all  pcrfectl)-,  and  at 
LE.SS  THAN  HALE  the  co»t  of 
coaU. 

Ttkf  nnrXfty  nt  \rtn'  4;oi.l» 

Mf.l»*l.  il  I  ■      Ml  Ml  NSPKI/I  ■  J 

.uv.i  4;OLI»  Wt:i».«L  Thr 
HrMllh  KkliibltloB  >cr«  l>.tli 
J-  ifl.-.l  fx 

1 )  K  A  N  K  ft  CO.  '.S  E  X  H I B I T  of 
FLETCHER'S  .STOVES a«  "The 
BeM  Application  of  Oan  to  Healing 
and  Cookinc  in  DweUingt." 

'ITie  whole  of  Flbtchkr's  Fur- 
nacet,  Fi>r]{e«,  Bl<>w.|>i|<cs,  A«bc«lo« 
Eire*,  Range*,  Wa^hcr^.  Bath  and 
tor  Heater»,   &c.,  .\    .  t  ,  be  teen  in  action  in  r>i!AM!  Sc  Co.'s 

M'  Kooni<>. 

-■♦//  OrtUrt  Carriatt  p^U  to  tummt  Stitli<m.    Diuounl  /vr  Cask. 
COMPLETK  ILLfSTRATEI)  LISTS  FREE. 

:ANE  &  CO.  {A^lr)  LONDON  BRIDGE. 

EMORY  and  SUCCESS.— What  contri- 

hute»  10  succeao  '  A  go-xl  memory.— What  cau«e«  failure  in  life?  A 
i>CK>r  memory. — What  can  all  obtain  from  Prof.  L'litelle'*  DLS- 
!  OVERIKS?  A  (food  memory— THE  PHYSIOLOGICAL  ART  OF 
NEVER  FOROETTING-UiiDg  none  of  the  "Links,"  "Pegs." 
'•  I^,ocalitic«,"  or  "  Aisociaiion* "  of  Mnemonic*.  Lo»t  memoriei  re- 
•.cored  —the  worat  made  good,  and  the  be«t  heller.  Any  Aco*  ImmtJ  in 
•ne  mtJi-jT-  Pr-«pe<lu«  PO-ST  FKF.E  giving  opinions  of  Mr. 
KICHARI*  A.  PR'idOR,  Dr  ANDREW  WILSON,  and  others 
»lio  have  studied  the  System.  A  Day  Class  in  Never  Forg<!tting  and 
for  Cure  of  Mii»«l-^'andcring  coiumeni  every  Monday  at  jp-m.  An 
Fveninr  Cla*s  every  Tuesday  at  8  p.m.  I.e<iures  in  Famdies  of  the 
Nobility:  also  taught  thoroughly  by  PO.ST  Prof.  LOISETTK.  37, 
Nkw  (iXPOMli  STKHiiT  (opposite  Mudic'O  W.C. 

Now  Ready. 

e  PROCEEDINGS  of  the  ZOOLOGICAL 

iOt'IETV'for  1884,  Part  IV.  (cortcludin^  the  Volume),  containing  the 
'^tpcrs  read  at  the  Scientific  Slceliugs  in  November  and  December, 
884.  with  fourteen  Plates  mostly  coloured,  ia».  ;  with  Plate^  un- 
otoilred  V.  May  he  obtained  at  the  Society's  Oflice  (3.  Hanover 
..iiiarc,  WT).  at  Messrs.  Longmans',  the  Society's  Publishers  (Pater- 
ostcr  Row.  E-C.X  or  through  any  Boolucller. 

ORGANIC  CHEMISTRY. 

STRECKER-WISLICENLS. 

XrmnUalion.  with  Additions  to  dale     By  Prof  W.  R.  HODORIN- 
IJ^.R.^.^:-.  V  LC,  and  A.  J.  GREENAWAV,  F.LC.  F.CS. 

CAN  J>AUL,  rRKNCH  &  CO 


[All  Rights  are  Reserved 


GRACE'S  NEW  DIRECT  VISION 
SPECTROSCOPE. 


mm 


Mr.  JOHN  BROWNING  begs  to  direct  attention  to  the 
advaiitaj't?;  of  llii>  very  powerful,  portable,  and  efficient  Inslni. 
ment,  wliich  will  divide  the  Sodium  lines  or  the  D  lines  in  the 
Solar  Sjicctrum,  and  .show  the  Rain  B-ind  as  Stparate  Lines  ;  it 
is  provided  with  a  fine  motion  focusing  arrangement,  and  it  U 
applicable  to  every  purpose  for  which  a  Direct  Vision  Spcctro* 
scope  can  \yt  u-ed 

Price  iD  Morocco  Leatber  Case,  £3  88.  6d. 


Optital  and  Physical  Initrumtnt  Maker  to  //.Af.  Gtn>emmtni, 

63,  STRAND,  LONDON,  W.O. 


NEGRETTI   AND  ZAMBRA, 

SOr.E  MAKERS  OF 

JORDAN'S  (PATENT)  SUNSHINE  RECORDER. 

PRICE  £3  3S. 


N  EG  R  ETTI 

AND 

ZAMBRA, 

SciBNTiric  Ikstrumbnt  Makkrs 

TO  THE  QlTKKN, 

HOLBORN  VIADUCT. 

Bcaacbes :— 4S,  Carnhill ; 
lU,  lUfent  Street,  Londoa. 

lUttttrattd  Otscrtption  P»st  Frte. 


NEGRETTI  &  ZAMBRA'S 
Large  Illuitnted  CaUlo^e, 

6oo  Pages, 
iioo  Engravings, 
Price  V  fxl- 


Digitized  by  Google 
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The  GROCERS'  COMPANY'S 
SCHOLARSHIPS    for    ORIGINAL  RE- 
SEARCH in  aid  of  SANITARY  SCIBNCB. 

The  Scholanhip*.  each  of  the  value  of  *  Y«K  mad  Oprn  only  to 

l:riti'>h  Subjects,  are  founded  with  x  view  to  euuwge  the  maldng  of  exact 
Rescirche*  into  she  Cnu«f>  of  imjwrtant  Iii!«a»et,  and  the  mean*  by  which 
they  may  J>c  i  nrvcnrMl  r  '.imntril  I  h<-  Ajii-'iiitn.",!  ;irHl  K  t-  ■appOlfMftH 
to  UlCte  &<;holiirahip»  will  be  made  in  the  month  of  MAY  next. 

AapHcitio— iftha—JadiwiBK  the  monthof  APRIL,  by  Lcitaraddnatd 
10  dw  Cumt  of  dMGnom'  Comtiany,  Urocm'  HaU,  Loiidoa,£C  turn 
*lw  Cbpiw  of  the  SOnttt  ttm  ba  okriawL  

PRIZE  OF  ONE  HUNDRED  POUNDS. 

ThtCBUn*!!  "f  iti<-  I.inne.-in  '^iM  ietv  of  New  South  Wales  hereby  a^ain 
cOcnttPRl/K  .f  "NF  }R"Nr)RF.r)  roUNIiS  for  the  Be<  Es.w»y  on 
"The  Life-Histcry  .  f  the  ItatilUis  of  Typhoid  Kever."  The  Esuay  mii»t  be 
ba*ed  entirely  on  orlRii.ul  rrxrarch,  the  aetaila  of  which  anil  of  the  methods 


employed  are  to  he  fully  eA|<l.uned  ;  miut  be  ia  Encliib ;  tntut  be  dis- 
.-■<  "  tni>anied  hy  an  eaveiopc  caMainioK  _the 
aulhorN  namr  ;  .m'l  n.:ivt  hr  <!.  livrrnl  .-it  thi?  Socicly'*  HooK.  54,  AUSp 


tincui'.hed  by  a 
aulnor'«  nan 
Street,  Syi!r,rv, 


MEDICAL 


LONDON  HOSPITAL  AND 
COLLEGE, 

MILE    END,    E . 

Thr  S^T^tMER  SEsS!i)\  will  commence  on  Fridiy.  M;iy  t.  Inten.lintf 
Student",  arc  .tdviM-'ti  ih.it  umler  the  nc*  rrsiil.iii'itu  ■  f  iIm-  Koy."*!  Collrce 
of  I'hyiiicians  and  the  Ro^ttl  College  uf  Suri;eafis,  it  i^  exceedingly  advant- 
afMtn  *o  «M(rftr  ike  SonDcr  He->»ion.  Sw<«f  now  aaMnns  an  alio 
clKrible  or  the  Katnutoc  Sdi«lanihin«  in  September 

The  Hn.<|jiital  contains  ivearly  800  hed<;,  and  U  the  largett  getieni  Hoapital 
in  ('•rtat  llrilitin 

GetKral  Fee  fr>r  I.rrturr<  .lad  HoMiital  iVacttoe,  90  gtiioca*  in  on*  rank  or 
too  sutneas  in  three  in^talmentv  Ttie  RcilUeiU  MUl  Other  HMpiul  Ajqiofall- 
mcni*  arc  free  to  full  .Students. 

Special  entries  may  be  made  for  MatfenI  and  Sarglcal  Practice,  alio  for  the 

course  of  Practical  Suriery. 

rhe  Lonilon  HiKj»iiiii  now  in  direct  rnmmnnication  hy  nil  .Tml  trim  with 
.ill  \i.xns  tif  the  Mrirn(»ili»,  .mil  the  MttropoUlan,  Men  f.  lit.in  I'lvlrict. 
Siiuth  Ka^irrti.  .mil  K;tM  I  ■».ilnn  Kailwjyt  have  ktaliolu  uiibin  a  minute'i 
Halle  of  the  Hospital  ;inil  (_'ollci;e. 

For  Prokpccttu  and  p>afticuJar>  apsly  to 
  MUWRO  SCOTT,  Wanleiu 

ST.  TBCniAS'S  HOSPITAL  MEDICAL 
COLLEGE, 

ALBERT  EMBANKMENT,  S.B. 

Iter  Semon  will  commence  on  May  i.     Students  who  have 


a  neEflunary  Ekamination  are  informed  tnal.  under  the  Reflations 
of  the  Kvaminini;  Hoard  in  Eni;land,  it  i>  an  .tdvsotage  to  be^B  ia  tba 
Summer  Sc<.w>n :  thoie  entering  in  uinnicr  are  al><>  vliicit'ls  to  oamfUtt  fot 
the  .Science  SchoIanhi|n  nf  £ioa  and  jCf<i,  awarded  in  October.^ 

There  .'Ue  mi  tierou";  Priies  .inj  S<  holacah^i^  Mid  aU 
open  to  Students  without  extra  chnrije. 

Special  ChuHCS  for  the  Exaainalioa«  of  the  Unircrsity  of  I^ndnn  are  held 
throusbout  the  year.  A  RegiMer  of  Appr.ived  Lndgin|c«  ami  of  Private 
Fai^liet  recrivins  SttideM»ln  ictide  it  ke^  ia_tbc  Secretary's  otTice. 

Prosperint  :<rHl  all  peiihiilen  eaa  be  obteiprJ  from  the  Medical  <<<-cTr- 
lary,  Mr.  G.  KeNULa.  W.  M.  OKU.  I»ean 

THE    MIDDLESEX  HOSPITAL 
MBDICAL  SCHOOL. 


TheSl'MMFR  SFSSION.  i^--,.  will  ...mmrn 


........  .......   'I  M.'V  I.     The  I>e» 

ttu**  and  Uemoiistnitions  are  arranged  with  a  view  to  meet  the  re»4Uireineut* 
«r  OtiHlidatea  ptepaebu  far  Esaamaiion  nnder  the  imw  Coeipetitive  Scheme. 

An  Entrakcb  ScuotAeMtiP.  vahie  £i$,  will  be  oflcred  for  Comi»etnion 
10  Students  f  omnnrm  ing  ih'ir  Mffhral  Fdiir-iti'iii  in  May  'rhe  F.saminalion 
erili  be  in  Classics,  Matbenuin-^  or  N'atural  sdcn<.e.  and  will  commence 
on  Ajwil  JO  Iw  Knirmne  S.  hi.Ur^hip*  .f  ih<-  Anno.il  Value  of  £»5  and  ;i»o 
rr  I.',  iivly,  ten.i!  li  fur  iv...  >.  .i»>.  .-.11  1  n  S<  rnci-  Schnlarvhip  value /jo, 
will  be  offered  for  competiiioti  at  the  UrgiiininiK  of  the  Winwi  Session. 

Kor  ProepecMecioaiaining  Panieiil«r«  at  lo  other  Sciielewhiiw,  Reeiden* 
Appoinwaie,  Fees,  Ac,  apfily  lo  ^  t>rAN,  or  the  ReriJem  Mrdleal 
OtfowUlhoRotpiMl.  ANDRFW  ri  VKK,  M.  - 


ST.  GEORGE'S  HOSPITAL 
MEDICAL  SCHOOL. 

lfYl>K    PARK   CORNER.    S .  W . 
Thr  Strnincr  Sr>^inn  will  rommctiGe  0*  FRIDA V,  May  i. 

iive  EottWee  S< -'ol.irihip*-— 

1 1..  U  i.li.im  111  own  tCm^  I'ThihiMoo: 
1  he  William  lirown  ^i'>  KxhiWtifin: 
T**o  Bnirlt#»»h«ry  Pri/«,    v  each  ; 
A  r.^  'srione  mfcer  Priaik.  are  "i-  ti  to  Competition.  , .  t 

r  .11  Harllttllar*.  »itli  the  SiiSi.  .l.  ..f  r.x-ir..t.,Hioo,  i.i.iy  l*-  ...b'.nncd  on 

WIl.I  lA.M  WAT'I'AM    M  I'  .  I  "-in  .:^f '!    ^- h.jol_ 

AY    TELESCOPE    and  STRONG 

OtOeeuand  Full 

(  LArMAU,  Ansl«itk  Hall,  Lanca-ier. 


LIVING  SPECIMENS  FOR  THE  MICEl-' 

GOLD  MEDAL  awarded  at  ttonWERlUSEXBUr.  I  \ 
THOMAS  BOLTON,  S7.  NEIVSMI*  Sm fT.  lltlP 

wlio  heo  laet  week  sent  to  hi*  eokeoAliP  RkfteaHM  f 

tliBwtaK  and  descriptioa.  He  kea  akv  trnt  r«  [Vrk  • 
AcfawM  Randit,  Carchcsinm  spectabile,  O^joiUwa  «js<  I 
Uinie,   Lamniat  reratophylli,  StetiHoes.  Ir^-Aem  V»slw  ■ 

Ateeeba.  Vorticcll.T.  <  r:>\1-»h  .\!ni  L-ifjtr  '"<Hj».<-  >• 

BSotogical  I  jtH.r..!.  .r\  u  1^. 
Weekly  .AniiouncetiiT.t    «ill  he  rr-.aii*  in  I»as  ris#r  d'^ir  1 

Specimen  Tube,  One  Shilling ptf  (R« 

V  irtfolio  of  Drawingi.  Ten  Part».  it  •r  • 

KING  S^COLLEGE.  LONDON 

MEDICAL  DEPARTMtXT. 

The  SUMMER  SESSION  wii ■     n»II*%^  «»•• 

In  addition  to  the  regular  Me<}5«ilC!»«sr»  tKw  ».  1  •  •  - 
and  Deniomtrations  on  toi.^ny.  IViLtirnl  t  }.'it.>-i">  Y.k  •  . 
Esperimeatal  Phy*i».  3Dii  thelutrr^  >  b-.  t  .r  •  <  1 - 

Fx.iminali' n  and  the  l'i.i>er,itv  nf  1.  r-    •       I  ' cr,  4«»  >  . 
iiU  the  ifijinarv   .Mc.ll.;..    K  x.ittMl.jlim  ^  u>   "'^  •'J' 

L1.\»M- f.-ir  the  Ptelimicurj'  S<.ientilk  sn.1  Inierr- 

of  the  UniveriiMfofLomleo*Bdtk«Pri«aryrdl    .  . 
of  .Surgeons.    Slodcnl*  cnterinK  »  the  SewMT         »  • 
contpetc  in  September  next  for  tlir  two  F  ntiasoe  *        •  • 
£$0,  for  two  Scierice  E)ihiV>iiion>  ;i^rn  hy  the  t.lMk»  ik"^ 

for  two  Sambrooke  Science  I  »hil'iiiofi» 

For    the  Prr.-i"'^'"*'  ■■"ll'y  l^~J«>»lly.  or  bf  r,«« 

Cu.NSINr.invi,  I  -I  .  Kir;t;^  i  .  lU-.;'.  I-i  iiJu«k. 


SCIENCK  AND  ART  DEPABTlfi 

50  PER  CENT.  GRANT  FOR  THF  I'VRCHA^t  Of  " 
COLLECTIONS  AND  APPAKAIl  >  FriR  H  ^uHl'- 
AND  kUNERALOGV      NFAV  I  ISIS  and  lORJti 
iatshomaiJe  vtii'i'iicd  by 

TUOHAB  J.  DOWHUia, 
Gmkgitit  &t., 
,t.  WH1SKJN  STRXBT.  LOMBOM,  B.G. (■■■i  Qi^ *»  ' 

"  PATER  SON  &  COOPER. 

76,  LITTLE  BRITAIN,  LONDON,  L 
BItctrie  Ligltt  ao*  Pomm  Md  Tataykw  ' 

IC'w  Flertric  Tight  Catalewe,  rmut  fm  " 
FATEMON  ft  COOPKR  lir«  tc  ci«ewnk«tiui 
»fcl  philnearilicoL  BdnCMieeal<  and  I  tp«nmmlal  Part  <**' 
itmm^TmS^  MAVFIKLI).  41.  <.>iw«n  xictom  vrr««.  I 

FgREAJ"B0QN  to  AiATEllll^ 

Photocraphic  AppanMK  asd  MtMiUa  of  iko  Blgkae  V** 
•t  City  Pikee  fro« 

THB  PHOTOOBAPIilC  ARTlSTt  ITQlS 

4i,  CHARTRIIHOVSK  BgOABE.  KC 
(Qeee  to  AMreum  OentiiM) 

COMPLFTE    TOURISTS   OOTFTtS.     ETERT  »  ' 

New  llln.trated  W«  Ust  t4t.  AMte«*tke  • 


SIX  PRIZE  MEDALS 

AWARDED  FOR  (JEOl..  iGlC  M-  C  'T I  i  T?  ' 

Ciwloitrel CnMminni  M|' r  '']  ~ '  r"  v«Mkrasa>--7<* 
m4  Am  OepBtiaBH.  ami  mr  i  f  V     i  .MUMwe^i 
Great  Untaw.  Ar. 
Now  aad  RwoMinmfe  tHiimw^jtwrn^l  ft^  W*"-' 

ROCK  SBLTIOIW  *HDR«lCR  MTim*- 
Tke  LatteM  Vrntttf  m  LtUwd 
Now  CeMlOBMi  and  lj>i«  <  <• 

JAMES   R-    GREQO  «T. 
S8,  CHARLortF  -STRFrr.  Fitzrov  S«^UAflUH 

INTERNATIONAL.  HEALTli 

omsjOK- 
H£Dj 


Digitized^ 


April  21,  1885  J 
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MINERALOGY  AND  GEOLOGY. 

Mr.  HENSON'S  I.a«eM  Arrival*  are  :— 

Vrry  Fine  noUBLY-TERHrNA TKI)  CRYSTALS  of  ZIRCON. 
}»  inche*  long,  li  wnare ;  HKRVI-S.  KIOP  I  ASK,  I  WAROWlTt, 
WALUEWITE.  NATIVK  SILVER,  HERKERITE,  \>«v  Hkiuliant 
RUTILES.  CHALCOSIDERITE.  aaJ  NATIVE  COPPER,  Com- 
wall;  POLISHED  JAPE  and  CKIEN  AVEN  IL'RINE.  OROI  PS 
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THE  ''CHALLENGER''  EXPEDITION 
\'Port  on  the  Stalkid  CrinoitUa  Collected  tiurint^  the 
"  ChalUttger  "  Expedition.    By  P.  Herbert  Carpenter, 
M.A.,  I). Sc.    4to,  pp.  440,  with  6y  Plates.  (London: 
I'rinted  for  Her  Majesty's  .Stationery  Office.) 

rHE  Stalked  Crinoids,"  says  Mr.  Murray  in  his 
prefatory  notice  to  this  Report,  "  both  on  account 

*  their  rarity  and  their  pal.-eontological  relations,  are 
?rhaps  the  most  interesting  and  remarkable  of  deep-sea 
limals,  and  have  been  in  a  special  manner  associated 
itJi  the  Chiil/enj^t-r  Expedition.  The  joint  work  of  the 
te  Sir  C.  Wyvilie  Thomson  and  Dr.  W.  B.  Carpenter, 
St  on  Comatiilii  and  afterwards  on  Penttu  rinus,  together 
ih  ihc  discover)-  by  Prof  (i.  O.  .Sars  of  Phisoerinus  ofl' 
e  Lofoten  Islands  in  1S64,  led  directly  to  the  expc- 
tions  of  the  Lii^htninfi  and  the  Potiupinc  in  1868  and 
c  following  years ;  and  was  thus  indirectly  concerned 

the  despatch  of  the  Chti/lent^er  Expedition  in  1S72." 
It  only  for  these  reasons,  but  also  on  account  of  the 
ceptional  value  of  Dr.  P.  H.  Carpenter's  Report,  wc 
all  give  it  a  full  notice. 

Every  scientilic  Paheoniulogist  regards  the  group  of 
inottltut  with  special  interest.  Not  only  do  its  fossilized 
jletons  present  themselves— frequently  in  a  state  of 
mirahlc  preservation  — in  almost  all  marine  limestones 
ni  the  Lower  Silurian  to  the  present  time  ;  but  they 

•  not  unfrcquently  found  to  furnish  by  their  accumula- 
n  no  inconsiderable  proportion  of  the  calcareous  m.ite- 
I  of  such  formations.  And  in  the  course  of  this  long 
rccssion  they  exhibit  a  number  of  remarkable  changes 
type,  each  characteristic  of  a  particular  epoch.  The 
St  singular  errors  formerly  prevailed  respecting  their 
loj^ical  relations  ;  and  it  was  not  until  the  publication 
1821  of  the  "Natural  History  of  the  Crinoidea"  hy 
>.  Miller,  a  German  n.ituralist  residing  in  Bristol,  that 
'  successful  attempt  was  made  to  systematise  the 
up,  by  showing  the  true  relation  of  its  diversified 
Tis  to  each  other  and  to  existing  types.  Miller  was 
tc  enough  to  recognise  the  close  resemblance  in  the 
Icton  of  the  Liassic  Crinoids  first  differentiated 
him  as  Pentacrini—nnK  only  to  that  of  a  stalked 
noid  still  living  in  the  West  Indian  seas  (which  he 
rribed  under  the  name  of  Pentiicn'nus  caput  Medusa), 
also  to  the  un  stalked  Comatula  of  our  own  shores, 
ch  had  been  previously  ranked  with  Euryaie  as  an 
liurid  ;  and  taking  this  as  his  point  of  departure,  he 
ked  out  the  morphology  of  the  other  fossil  Crinoids 
\  known,  with  a  success  which  has  rendered  his 
lograph  the  foundation  of  all  that  has  been  since  done 

the  systematic  arrangement  of  the  multitudinous 
net  forms  which  paheontological  research  is  continu- 
bringing  to  light.  His  recognition  of  the  Crinoidal 
racter  of  (Jomatulit  was  afterwards  fully  confirmed  by 
discovery,  made  in  1836  by  Mr.  J.  V'.  Thompson  of 
k  that  Contatul't  p.isscs  the  c.irlier  p.irt  of  its  life  in 
attached  condition  as  a  Pentacrinoid  ;  dropping  off 
a  certain  ^MAOf  its  growth,  and  thenceforth 


^nogriipliof  J.  S.  Miller  was 


followed  in  1834  by  the  now  classical  Memoir  of  Joh. 
Muller,  of  Berlin,  *'  L  eber  den  Bau  dcs  Pentacrinus  caput 
Medusie"  \  of  which  recent  type  the  soft  parts  were  then 
for  the  first  time  described.  The  material  for  this  de- 
scription was  chiefly  furnished  by  a  single  spirit-specimen 
of  the  West  Indian  Pentacrintts ;  but  as  this  wanted  its 
visceral  mass,  the  description  of  that  part  was  supplied 
from  Comatula,  the  structure  of  whose  arms  and  ventral 
disk  was  found  to  conform  very  closely  to  that  of  the 
same  parts  in  Pentacrinus.  .Muller  completely  reformed 
the  nomenclature  of  his  predecessor  ;  and  his  designa- 
tions of  the  several  pieces  of  the  Crinoid  skeleton  are 
now  adopted  by  all  writers  on  the  group.  .And  as,  in 
addition,  he  was  the  first  to  give  an  account  (although  in 
several  respects  an  erroneous  one)  of  the  nutritive  and 
reproductive  apparatus  of  the  Crinoids,  his  memoir  con- 
stitutes, as  it  were,  the  bascmcnt-story  of  the  edifice 
whose  foundation  had  been  laid  by  J.  S.  Miller. 

This  was  afterwards  further  built  upon  by  Prof  Wy  villc 
Thomson  and  Dr.  W.  B.  Carpenter;  who,  seeing  that  a 
thorough  study  of  the  entire  life-history  of  Comatula 
would  be  likely  to  furnish  a  key  to  that  of  the  extinct 
Crinoids,  agreed  to  prosecute  it  conjointly  :  the  former 
undertaking  the  earliest  stage,  that  of  the  free-swimming 
pro-embryo  (whose  existence  had  been  made  known  by 
Busrh,  a  pupil  of  Muller),  up  to  the  time  of  its  first 
attachment  by  a  calcareous  stem  ;  and  the  latter  following 
the  Pentacrinoid  through  the  successive  phases  of  its 
existence,  to  its  detachment  and  subsequent  full  develop- 
ment into  the  free  Comatula.  The  results  of  their 
researches,  embodied  in  the  successive  communica- 
tions made  by  them  to  the  Royal  Society,  have  not 
only  shown  how  these  creatures  lived  and  moved,  but 
have  furnished  (as  they  anticipated)  valuable  guidance  to 
all  subsequent  investigators  into  the  I'al.iontological 
history  of  the  Crinoidea.  And  they  have  also  served  as 
the  basis  of  the  more  minute  anatomical  inquiries  of 
Ludwig,  Greef,  Perier,  and  Dr.  P.  Herbert  Carpenter; 
which,  prosecuted  with  every  advantage  afforded  by  im- 
proved methods  of  microscopic  e.xamination,  have  con- 
firmed Dr.  Carpenter's  correction  of  several  serious  errors 
in  Mullcr's  anatomy  ;  whilst  his  important  determination, 
both  anatomical  and  experimental,  of  the  principal  nervous 
system  in  Crinoidea,  has  been  recently  put  beyond  all 
doubt  (though  long  contested  as  morphologically  imposs- 
ible) by  the  further  experiments  of  I'rof.  A.  NL  Marshall 
and  Dr.  Jickeli  (see  p.  407  et  scq.  of  Dr.  P.  H.  Carpenter's 
Report). 

Prof.  G.  O.  Sars's  discovery,  in  1864,  on  a  bottom  of 
from  400-500  fathoms'  depth,  of  the  singular  little  stalked 
Crinoid  to  which  he  gave  the  name  Rhizocrinus  lofo- 
tensis,  was  followed  by  the  discovery,  in  the  Porcupine 
Expedition  of  1S69,  of  a  new  and  delicate  Crinoid 
belonging  to  the  same  family,  named  Bathycrinus 
ifracilis  by  Wyvilie  Thomson,  who  brought  it  up  from 
2435  fathoms'  depth  in  the  East  Atlantic ;  a  second 
species  of  Rhizocrinus  being  also  met  with.  And  in  1870 
a  fortunate  haul  made  by  the  Porcupine  in  800-900 
fathoms  off  the  coast  of  Portugal,  brought  up  twenty 
specimens  of  a  full-sized  new  species  of  Pentacrinus, 
called  by  Dr.  Gwyn  Jeffreys  (who  had  charge  of  that 
cruise)  P.  ^ovrille- thorn soni. 

About  the  same  period,  the  United  States  Coast  Survey 
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brought  up  both  Rhizocrinus  lofiitt-nnis  and  the  second 
species.  A',  rmvsoni,  in  tlie  West  Indian  Seas  ;  while  Sir 
Raw9on  Kawson,  Governor  of  Barbadoes,  who  liad  been 
intffP'ited  in  the  work  by  Dr.  Carpenter,  obtained  three 
specimens  of  tbc  singular  genu!>  Holopus  (previously 
loiown  as  a  recent  type  by  only  a  single  specimen  so  im- 
perfect that  its  rrjno;t!.(!  nature  \\an  ilnu'itni',  ani!  several 
Pentatrini  belonging  to  species  which  had  been  previously 
obtained  for  WyriHe  Thomson  by  Mr.  Damon's  collectors 
in  the  same  tepon. 

This  was  the  sum  of  our  knowledge,  .ilikc  of  types  and 
of  localities,  when  the  Chixlh  nt^cr  I"\pedition  set  forth  in 
1873.  The  collections  made  during  her  voyage,  supple- 
menicd  by  those  made  in  the  West  Indian  area  by  the 
U.S.A.  surx'eying-ship  lUakc  (types  of  wbicb  were  placed 
by  Prof.  A.  A^^fassis  in  the  hands  of  Sir  Wy^'ilie  Thomson 
for  dcsrri|)tion\  atnl  a  fc-v.  ;:^atlirriri;.:-.  f:'i:,i  (Uher  source^, 
now  raise  the  total  of  existing  generic  forms  to  6,  and  of 
«pecies  to  no  less  than  32 ;  at  the  same  time  demon* 
striiting  the  ver>'  wide  difTusion  of  the  stalked  Crinoids 
over  the  oceanic  floor,  and  sho^^ing  their  bathymetric 
range  to  extend  from  depths  of  less  than  too  fathoms  to 
3$00k  A  large  collection  was  also  tnade  by  itic  (  h  illmi^rr 
of  iinstalkcd  Cnmufuliifu-,  including  the  singular  aberrant 
genus  Actinoniitm ;  together  with  a  single  specimen 
(recently  described  by  Dr.  P.  H.  Carpenter'  tinder  the 
generic  designation  77  r  <  /'  , //r;  , of  an  nnstalked 
type  which  presents  a  most  singular  surv  ival  of  FalK-o- 
crinoidal  characters. 

Finding,  on  his  return  from  the  Ckdllcn^cr  Ertpcditioii 
in  iS/^i,  that  Dr.  P.  Herbert  Carpenter  had  been  further 
prosecuting  the  study  of  the  Ci'tnatulidd-,  on  the  basis 
laid  dov  n  Iv,  111-  l.ifhcr,  Sir  Wyville  Thoni-on  placed  in 
his  h;u;ils  tin  whole  Cii<ti/ini;rr  collection  of  unsialked 
Crinoids,  which  included  not  less  than  150  new  species  ; 
keeping  in  his  own  charge  the  collection  of  stalked 
Crinoids  {tc-T'hrr  \v'*h  the  typrs  of  the  IHtdc  <  1  lie  ;i(ni\ 
on  which  he  intended  himself  to  report.  Tbi^  mtcntion, 
however,  he  did  not  live  to  fulfil ;  and  on  his  imtimrly 
death  in  March,  18S;,  Mi  Murray  requested  T>r.  P.  H. 
Cari)cnter  to  undertake  the  stalked  Crinoids  also.  Beyond 
naming  (mostly  without  di.ignoses^  several  new  genera 
and  species,  and  directing  the  execution  of  28  plates,  Sir 
"W^  ville  Thom^ion  had  made  no  prrpiTn^oTi  ^^'hate^•cr  for 
his  Report ;  and  on  his  successor,  thciclore,  almost  the 
whole  labour  of  its  production  has  folten.  The  result  has 
fully  justified  Mr.  Murray^  selection  :  f<»r  wc  feci  sure  that 
in  propottion  to  tlie  prc%  ious  knowledge  possessed  by  any 
btudent  of  this  Monograpli,  will  be  his  admiration  of  the 
masterly  skill  with  which  the  knowle^e  derived  from  the 
rartful  and  thorough  study  of  every  existing  typr  nt 
present  known  is  made  to  elucidate  the  structure  and 
life-history  of  the  extinct  Crinoids:  this  being  no  less 
apparent  in  the  cabe  of  the  /'(//,.- / 7, which  differ 
most  widely  from  existing  fornix.  in  that  of  the 

KefitrinmHea^  many  of  which  arc  represented  in  our 
<>\i.-ting  fauna  by  ftpi-ms  th:>t  difl'c        .  '  •  ; 
bcally.   In  this,  his         w/'ij^www,  \v  ill  be  rci  ogni^i  ;■ 
combirwiion  of  a  remarkable  aptitude  fi»r  the  -.pj-ai,;^ 
hension  of  dct.nls.  with  a  [ihilosoi  luc  R^a^J^  of  his  sub''' 
ns  1  wliole,  by  whii  h  Dr.  P.  H.  (.  .  ;     -1^  ^  prcvioiT 
iributions  to   its  lilcialUJC   ha\L    . ^l.  distini^'ti 


making  him  equally  ai  home  in  charinienfc^ :  - 
type,  in  working  out  the  minutes!  ftai-jrf.  -i  -i  |! 
tion,  and  in  discussing  the  homo!  >pr  •.<  u  •  l| 
with  tli(i>e  of  the  other  di\  i^ions  of  \>.t  "_ 
group.  W  hilst  giving  the  fullest  cre*t;  lu  Lt 
and  contemporaries,  he  has  endesvnvrri  ^  i 
every  point  for  himself;  frequcntli  :lt.'.Trr 
scurity,  or  satisfactorily  settling  a  d.-ip.  - 
more  extended  research  of  his  01m.  .Ar-i  •  ^ 
found  his  own  inferences  from  the  vuiii  <"     •;  • 
to  disagree  with  those  of  PilaiJWrt  ^ 
acquired  a  deserved  n^utation  for  thet  hliv 
fossil  Crinoids,  he  has  set  forth  the  r*"*' 
fvpininns,  and  his  own  reason-*  fiir  d  •<emri. '  * 
with  impartial  fairness.    This  is  tivOT|wrr%.- . 
cusaion  of  the  morphological  rebitviiH  lr»i»'  ♦ 

{ri>u>id<  and  tVir   /*'A-    '  \        ;  i.sV'rr- 
which  he  is  at  issue  with  the  lughcA  tft^xn 
latter  group,  Mr.  Charles  Warhsmvth.  of  Be  ' 
U.S.,  which  locality  si-eins  its  metTf»f»' 
approached  the  subject,""  he       s,  **  froe;  clf 
but  ujion  one  point  wc  arc  in  r  1  miplelC  lK«*i 
the  desire  to  find  out  the  truth  " 

The  first  division  of  the   RepL'n.  rvr  ' 
quarto  pages,  is  devoted  tt>  the  Murpb^'v  - 
History  of  the  Crnnvdea  general!),  treswe 

f>.lln\\ing  beads  ;— (l'*  The  skeletoit.  wnh  !^ 
union  of  its  component  jottits :  .  :  the  «  • 
appendages  ;  (3;  the  calyx  ;  {4I  the  r»*-*  ;  :  • 
mass  ;  (  61  the  minute  anatomy  «»f  the  * 
(7)  the  habits  of  recent  Cmioids.  ard  fiwE^wv 
the  ge*)graphical  and  Kithj'Bietric^  ifa««T*»* 
Crinoids  ;  (o  the  relation  iKtmeca  the 
fossil  Neocrinoids  .  and  10  ihc-  rrfat'T.** «'  ^ 
crinoids  tu  the  I'aiieocrtnuids.  All  <f  '  ' 
treated  with  a  completeness  which  learn 
fk-  M(  d  ;  rcnderm.;  this  ponion  of  ihc  '  ■•'  ' 
able  Introduction  10  li»c  study  of  the  tV;-**  ' ' 
wrthoot  a  thorough  mastery  of  wluch  * 
forth  be  qualified  to  discuss  any  pMtNmtillh  * 

The  sei(*ftii  division  c<->tnmenoe«  with  •  ^ 
the  principles  on  w  hich  the  Cl.tsstbv.iuoo  •t'iV  ** 
should  be  based;  after  which,  every  rtja  ' 
Crinoids  at  present  kro-rr;  ts  fuHy  dc-n  rthri^t  ' 
tions  discussed.  A  few  of  the  moM  m««»  ' 
to  OUT  previous  knowledge  will  be  bnr*  t  « 
samples  of  their  value. 

Ttie  structure  of  the  strangch  abtrrui  ' 
which  the  basal  and  radial  plates  avc  f«B«T  ^  ^ 
loscd  into  .in  asymmetnc.-il  tube -like  ci-^  v  • 
irregularly  e\pande<l  b.i^e.  while  rhr  ^r?'*  -"'"1 
ally  massive —IS  elucidated  ss  fufS   a*  ?>f  ' 
Specimens  permitted  ;  and  it  is  shown  ikt 
Cretaceous  t  i  <fM;,/ff/w.  with  the  l.:i?<»5C 
Eudfiiii  liia^,  wliiLii  iuid  be^  pretiotraiy 
family  Hohpida,  but  idsfiMK  L' 

)  <>'ij  II  <  t;t  this  fjiniiiy  ieci,' 
anv  ^^er  receiU  tiroo  at  1^ 
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Ilk  as  to  require  being  ranked  as  a  type  of  a  new  fanuly, 
hicb,  while  not  specially  related  to  any  other  Neo- 
inoid,  presents  iniporiant  character*  that  connect  it 
ith  the  i'alarocrinoids. 

The  Bathytrinus  of  Wyvilte  Thomfion,  of  which  three 

ecic>  arf  now  known,  and  the  Rhizoi  n'nus  of  Sars,  of 
)irh  the  two  speaes  now  knowo  prove  to  have  a  widegeo- 
iphical  distribution,  are  next  tntnutely  described  as  mem* 
rsof  the  family  Houri^i  titrinida  (Do  Loriol).  This  family 
jfoscntcd  in  the  Cretaceous  and  Tertiary  cpociis  the 
icli  more  highly  developed  ApuuriniJit  of  the  Jurassic  ; 
d  there  seems  every  probability  that  we  can  now  cor- 
tly  rcronstnirt  the  \vhf'>lc  nnnfoin-/  nf  tlv  !'r,ir  Kn- 
nitc  on  the  basis  supplied  by  I.udwig  s  study  of  the  soft 
ts  of  ttki'tatrimt*^  and  Dr.  P.  H.  Carpenter's  account 

A  c  next  come  to  /'cnUurinus^  the  typical  genus  of  the 
i.ly  PenUwrinidit,^^  this  is  the  typical  family  of  the 
ocrinidM.  Ever>-  palaontologist  is  familiar  with  the 
raordinary  development  of  this  family  type  in  the 
ssic  period,  as  shown  in  the  splendid  slabs  exhibited 
our  museums.  The  most  remarkable  species,  as 
\r(\s  the  lenjjth  of  its  stem  and  the  number  of  the 
iponent  Joints,  is  Exirairinus  sulHingularis ;  fossil 
rimens  of  whose  stem  have'  been  found  to  measure 
a  50  to  70  feet.  The  mode  in  which  the  new  joints 
added  at  the  summit  of  this  stem  was  studied  by 
:nstedt,  as  well  as  the  fossilised  condition  of  his  speci- 
IS  permitted;  but  Dr.  W.  H.  Carpenter  has  been  able 
nrk  it  out  more  completely  in  the  rprcnt  P<  i!t  r  n'titis 
//'/'{•-/hoftisom ;  and  the  excellent  figures  drawn  by  Mr. 
rge  Went  for  the  illustration  of  a  monograph  of  that 
wb^rh  Dr.  Carpenter  formerly  intended  to  produce, 
V  everj'  successive  suge  in  the  development  of  the 
tents  itvtercalated  at  and  near  the  summit  of  the  stem, 

gradual  rT^JSiunptinn  hy  the  in-r  r  r,-il:,;r:,l  sc-mcnts  of 
haraclcrs  of  those  with  which  they  alternate,  and  the 
rcssive  chantjc  from  a  pentangular  to  a  circular  out- 
.is  well  as  in  their  articulating  surfaces,  which  both 
s  finally  underj^o  :  thus  making  it  clear  that  great  care 
be  used  in  erecting  new  fossil  species  (as  has  been 
ently  done)  upon  the  slender  evidence  of  an  inch  or 

the  genus  PtnUicrinus^  the  three  species  which  had 
obtained  from  West  Indian  Seas  before  the  dis- 

\  of  the  Kuropean  type,  had  been  so  variously 
(I  and  so  diversely  described,  that  their  synonymy 
;d  in  a  state  of  hopeless  entanglement.  By  a  careful 
arison,  however,  of  the  best*«ithenticated  specimens 
:h  ^vith  the  large  miinher  since  collected.  Dr.  P.  H. 
fnter  has  found  himstlt  able  to  clear  up  the  con- 
I  ;  this  having  partly  arisen  from  the  wide  range  of 
du.-il  \ariation,  espfiiilly  in  .1  rhirnrtpr  hitherto 
led  as  of  lundamental  importance— the  completeness 
basfU  cii  >^)etfand  its  external  conspicuousness,  as 
^  in  th^  number  of  kums  lo  cncli  '\\\c  iir  f- 

:.pcf:T<7-.  '■originally  called  i$is  usterjos  by  LinUiCus^ 
J  b<*      rarest ;  s€^«nil  of  the  Museum  speci- 

i(i  bttn  reft  I Ti  4  10  it,  bctup  litrt.-  sliow  ri 

hril  «Jiv!iii.:,iI-',.  d  by  (Ivrstt'd  in 
;eatly  vn'.cc*!  1  ,j  both  ihc-^e  in 
■pecies  o)iy;iJially  named  /' 
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a  specimen  of  it  from  Mr.  I);imon  ;  the  dredgings  of  the 
l'.S..\.  steamer  lilaL'c  in  the  Caribbean  Sea  and  the  (lulf 
Stream  Channel  having  brought  it  up  hy  the  hundrct/,  so 
that,  as  Prof.  Agassiz  remarks,  "  we  must  have  swept 
over  actual  forests  of  Pentacrini  crowded  together,  much 
as  we  find  the  fossil  Pent.h  I'ni  on  slabs."'  Another 
species,  tlakei^  was  dredged  by  the  Blake  at  four  sta- 
dons  in  the  Caribbean  Sea ;  and  neither  of  these  four 
pccies  has  been  met  with  elsewhere.  Of  the  P.  vyviik- 
thoimoni,  winch  first  presented  itself  in  the  Porcupim 
dredging  of  1S70,  thirty  specimens  were  recently  dredged 
by  the  Taiisman  (French)  at  a  depth  of  800  fathoms  off 
Rochcfort  :  but  it  was  not  anywhere  m^t  with  by  the 
ChalUngcry  which,  however,  brought  up  a  specimen  of  a 
beautiful  new  species,  P.  maeiearamisy  from  the  Tropical 
Atlantic,  several  specimens  of  two  t  .pt  ,  1  c^j  ri  ii\  1  !y 
named  P.  narcsianus  and  F.  alternicirrus^  from  the 
Western  Pacific,  and  a  single  mutilated  Specimen  from 
the  Japan  Sea  of  a  doubtful  type,  which,  on  account  of 
the  deficiency  of  calcareous  material  in  its  calyx.  Dr. 
P.  H.  Carpenter  provisionally  names  P.  mollis.  All 
these  species  appear  to  have  but  a  limited  geographical 
r.iiv.T  ;  and  this  seems  also  to  hrtvr  \n-.v.x\  the  cnsr  -.vith 
the  fossil  species  of  the  Lias,  the  ilritish  and  Continental 
species  being  mostly  different.  These,  too,  have  a  limited 
geological  range  ;  no  species  occnrrin:.;  in  all  its  three 
divisions,  and  only  two  out  of  the  fifteen  which  are  foimd 
in  the  middle  and  upper  Lias  of  this  country  being 
common  to  those  two  divisions. 

Of  all  the  stalke<l  Crinoids,  it  is  Pcntarrinin  (as  was 
seen  by  J.  S.  Miller)  which  bears  the  closest  reseinblanre 
to  the  unattached  CtmtOtda;  the  chief  difference  being 
thnr  the  basals  of  the  pent.icrinoid  lnr\"a  are  retained  in 
the  adult  PeiUturinus^  whilst  they  disappear  externally  in 
Comatula^  inward  prolon^tions  of  them  coalescingr  to 
form  the  curious  "  rose fii  >t  iV^rriln  d  hy  Dr.  W.  H. 
Carpenter.  In  regard  to  their  mode  of  life,  there  seems  really 
\cry  little  di/Terence  between  these  two  types ;  for  obser- 
vation of  the  habits  of  living  Qnnaiuia  shows  that  they 
only  perform  their  beautiful  swimming  movements  in 
order  to  find  a  suitable  base  to  which  they  can  attach 
themselves  by  their  dorsal  cirri ;  whilst  on  the  other 
hand  it  ?ccms  quite  certain  that  the  stalked  Pcntiicrini 
are  not  unfrequcuUy  detached  by  the  fracture  of,il»eir 
stems  just  below  one  of  its  nodal  joints,  and  that  the 
cirri  which  spring  from  the  latter  then  bend  downwards 
and  cling  to  any  suitable  attachment,  just  like  the  dorsal 
cirrhi  of  Comatuta.  The  structure  of  the  visceral  disk 
as  well  as  of  the  arms  and  pinnules  of  Pentiicrinus,  has 
been  fo-  rd  by  Dr.  P.  H.  Carpenter  to  bear  the  closest 
similarity  to  that  of  the  corresponding  parts  in  Coinatula; 
and  while  the  five- chambered  organ  at  the  base  of  the 
calyx,  from  the  w.dls  of  which  the  priinar)-  nerve-trunk'? 
radiate,  is  much  smaller  in  Paiiturinus  than  in  Comatula 
(its  greater  site  in  the  latter  being  obviously  related  to  the 

ruinl.er  of  vn'  i'.V-  <-i  civi'.'.l  iu'vve-i  oti's  ii   h;i^  !.■  .;;v<- 

uti  ,  a  similar  diiaiaiion  ol  the  ciiuuidal  a.xjs  presents 
itself  in  each  node  of  the  stem,  giving  off  fh>m  its  exterior 
a  ^ii!,.;lc  -1  li  '.♦-■iticil. 

It  I-  :-'.i>t  .1  ':'th'  '■■.;ri>vi-' that  in  th>'  E.t-.icin  Arrhipolago 
anutiic  r.vi^hbuui       p.atof  the  Paciilc,  r ;nir:  is  re- 

|)Iaced  by  a  new  generic  type,  closely  allied  to  it  in  the 
most  essential  feattircs  of  its  structure,  to  which  Sir 
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Wyvillc  Thomson  assigned  the  name  A/ctacrinus,  though 
without  defining  its  distinctive  characters.  No  fewer  than 
eleven  species  of  this  genus  were  dredped  by  the  Chat- 
Utti^er;  and,  previoii>K  ta  his  rccct  j  hi-  ■  ollection. 
Dr.  P.  H.  Cirpenter  had  come  tr»  the  knowledge  of  three 
other  spccic-s,  a  description  of  which  he  has  communi- 
cated to  the  Liana»n  Society.  All  these  seem  very 
limited  in  their  geographirnl  r.inge,  and  not  one  of  them 
has  been  found  in  the  Atlantic.  No  fossil  representative 
of  this  genus  is  at  present  known ;  but  it  is  by  no  means 
impossiblr  that  some  of  the  Liassic  (reputed)  Pentaerini 
may  prove  to  belong  to  it. 

In  addition  to  the  t%  plates  drawn  for  Sir  Wyville 
Thomson,  and  5  of  Penlacrinus  luyx'ille-thomsonii  sup- 
plied by  Dr.  W.  R.  Carpenter,  35  pi  ites  hnsc  been  drawn 
under  Dr.  P.  H.  Carpenter  s  dircciion,  many  of  ihem 
containii^  numerous  figures;  while  another  has  been 
autotyped  from  micro-photographs  prepared  by  himself ; 
making  a  toul  of  69  plates,  for  the  most  part  admirably 
executed,  bendes  zi  woodcuts  in  the  text.  When  we 
add  that  the  work  is  provided  with  a  copious  bibliography 
and  an  excellent  index,  we  hope  that  wc  shall  have  made 
it  clear  that  nothing,  in  our  judgment,  is  wanting  to  its 
completeness. — The  report  on  the  ComatuUdir,  of  w  hich 
the  preparation  was  far  advanced  before  it  was  put  aside 
for  that  on  the  stalked  Crinoids,  will,  we  trust,  speedily 
follow.  We  shall  next  look  for  the  moBagni]di  of  the 
Hliistoidci,  on  wliii  li.  it  is  understood,  Dr.  V.  H,  Car- 
penter has  been  for  some  time  engaged,  in  conjunction 
with  Mr.  R.  Etherege,  jon.,  and  which  will,  we  believe, 
thro'.v  an  .lUni^ctlicr  new  li-lit  on  that  most  mtcrcsting 
group.  .fVnd  every  British  Tak^ntotogist,  we  feel  sure, 
will  desire  that  he  may  then  find  himself  outbled  to  tmder- 
take,  on  the  sure  basis  he  has  now  laid,  a  complete  rc- 
vic\\'  of  the  Fossil  CrinoiiUa  and  a  re*investigation  of  the 
little-understood  Cystidceu 

FRANKLAtVD  AND  JAPP'S  INORGANIC 

CHEXflSTRY 
Jnorgiinic  Chemistry.  By  Edward  Krankland,  Ph.D., 
D.C.L.,  LL.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
-Normal  School  of  Science  ;  and  Francis  R.  Japp,  M.A., 
l'h.D.,  F.I.C.,  .\ssistant  Professor  of  Chemistry  in  the 
Normal  School  of  Science.  (London :  J.  and  A. 
Churchill,  1S84.) 

WHEN  one  opens  a  new  book  on  Chemistry  written 
by  men  who  are  generally  recognised  to  be 
masters  of  their  subject,  one  expects  to  find  some  light 
thrown  on  the  great  and  confused  heap  of  details  with 
which  onr  i*^  ;i(Tu>.tonM-d  t<>  he  r^Dfroitted  in  the  pages 
of  the  ordmary  chemical  tcxt-bixik. 

Hydrogen,  it  is  true,  can  scarcely  be  expected  to  have 
changeil  its  propnties  snici-  the  last  tiL  I'.isc  ci-  1  ■  >crip- 
tive  chemistry  wai  publuhcd  \  it  stiU  remains  "  a  colour* 
less  gas  devoid  of  tante  and  smelt " ;  it  is  still  n  fact  that 
•'owing  to  il'«  !i|4htiu^s  this  gas  may  be  ci  Hcftcd  in 
tin  t  rttti  vcsmIs  by  tipwaril  displacement."  \  ■  one  will 
■  irr  tu  dispute  ihc  assertions  that  ''in  the  free  slate 
liyjrojfcn  occurs  in  the  gases  of  volcanoes  (Bunsen},"  or 
i.iTitiination  hydrogen  O'rurs  m  >:  :mi,i- 
jfi  water."  But  wc  have  heard  tlicic  auiic 
ry  often.   Are  they  not  preserved  for  us  in 


tlic  pa.:;c>  <if  ^-cor-ji.  of  books,  aritl  ^- 


pamphlets  ?   Surely  it  is  not  asking  too 
masters  in  chemistry  that  they  diooU  tep* 

some  use  of  the  many  facts  whK  h  ha>  e  -m  »  . 
collertt'd    The  "  hewers  of  vvcK»d  and  iir-»rr:  • 
have  brought  the  materials  into  the  cars? 
there  for  ever  unused  ?   They  have  ben  ic^ 
c  italo^jned  a  thousand  times  :  waf.  it  ne:?--.' 
agcous  that  Profi».  Frankland  and  Japp  iiumi. 
the  work  of  issuing  another  catalofoe? 

Tlic  br.ul<  hcfore  us  contains  "J}  fw/f-'  • 
matter  ;  of  tbc&c,  650  pages  are  deixKod  t"  4c« 
of  the  elements  and  their  compound*.  One  cir< 
much  in  this  part  of  the  book,  except  a  fr»r 
well-known  facts.    The  formula:  tn  th:i  lx;"i 
a  little  more  picturesque  than  u«-ual :  th* 
ployment  of  thick  typL-  .m  l  snwll  .'  s  •htr  :c- 
able  or  not  from  the  chemical  prun:  nf  » 
gi%'es  an  air  ol  distinction  to  the  p^t  *i.cA 
text-book  is  obliged  to  do  without. 

Turning  to  the  introductory  cha[.<cr*^.  ir.? 
taken  aback  to  learn  on  page  I  that  cuiious.  ^. 
gravity,  chemical  affinity,  and  electncitr,  jit  ^ 
force.    After  learning  this,  one  15  ter;ainJ>  : 
to  be  informed  (pp.  64-5;  that  the  iaimaic 


and  O  =  C  =  o,  "  give  no  indication  that  the  vs*,- 
first  compound  contains  a  vast  store  of  f-c^c.  • 
last  is,  compaiativdy,  a  powerless  molecok ' 
fusion  between  forrc  and   energy        p^  ^" 
throughout  the   book.     Is  there  >omgi;^ 
absurd  in  the  attempt  to  apply  dynamoit 
rhtinistry?   If  not,  wbv  i'jrt  that  when  a  ties-' 
himself  to  a  statement  involving  the  <c<icoe^ 
and  energy  in  nine  cases  out  of  ten  b«  • 
confused  ? 

A  great  part  of  the  advance  made  m  cS* 
recent  years  is  based  on  the  adop<i')n  <i  ' 
practical  definitions  of  the  atom  and  the  m* 
nn  the  conceptions  whii  h  How  from  ihc*'  -'■ 
Chapters  IV'.,  V.,  and  VI.  of  Profs.  FranUiSiii 
book  deal  widi  these  subjects.  Chapter  IV. 
and  trustu'orthy  ai  count  of  the  laws  of  cbeti-  - 
nation ;  Chapter  V.  deals  with  the  aioou. 
exceedingly  satisfactory  manner ;  and  Clu?^ 
sents  us  with  a  sketch  of  the  methods  oke*' 
molr  r  il  ir  weights  of  'i^C  'jis  element*  isd 
and  the  atomic  weij^hls  of  element ut  flf- 
These  chapters  appear  to  us  to  be  espcnur- 
careful  study  of  them  is  likely  to  Ije       tn- " 
tlte  student  of  chemistt)'.     Uut  tf  the 
critical  turn  of  mind,  he  may  object  that  » 

thciusctves,  in  the  oilier  parts  ot  ihc ir  tx^k,  * 
path  of  dalliance  "  tread.   Thus,  to  13k* 

molecular  for  11  :!a  "f  k-rriL  lu'drate  il  W^^^ 
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e  us  the  outlines  of  a  self-consistent  theory  ;  but  the 
ipters  on  descriptive  chemistr>- employ  the  term  "  mole- 
e  "  in  the  vaguest  and  widest  way,  f.j^.  (p.  67)  these 
mula?  arc  given  as  molecular  (KO)„  (0»Zn),  (NH,)t, 

i  these  as  semimolecular  OK,  {  Zn,  NHj. 

[o 

ndccd,  all  through  the  book  little  or  no  distinction  is 
«.le  between  the  formula:  of  gases  and  those  of  solids  ; 
are  treated  as  molecular.  The  disadvantage  of  doing 
1  becomes  very  apparent  when  wc  turn  to  our  authors' 
itinent  of  the  much-vexed  questions  connoted  by  the 
Tt  "  valency  "  or  "atomicity." 

lere  the  reviewer  would  protest  against  the  use 
the  term  "  atomicity  "  as  synonymous  with  "  valency 
atoms."  On  p.  30  we  are  lold  that  the  molecules 
hydrogen,  oxygen,  chlorine,  &c.,  are  diatomic,  and 

molecule  of  ozone  is  triatomic  ;  if,  therefore,  we 
el  with  the  statement  that  oxygen  is  a  diatomic 
ment,  we  should  naturally  interpret  this  to  mean 
t    the  molecule  of  oxygen  is  twice  as  heavy  as 

atom  ;  but  we  hnd  that  it  means  something  quite 
ferent :  it  means,  according  to  this  book,  that  oxygen 
i  an  atom-fixing  power  equal  to  twice  that  of  one  atom 
lydrogen. 

The  treatment  of  valency,  or  equivalency,  of  atoms  by 
>fs.  Frankland  and  Japp  is,  in  our  opinion,  ooen  to  the 
.vest  objections. 

rhc  statement  on  p.  57  that  the  atomic  weight  of  an 
incnt  "is  the  smallest  proportion  by  weight  in  which  that 
ment  enters  into,  or  is  expelled  from,  <i  cfu-mical  com- 
ind"  (italics  are  ours),  wc  think,  strikes  the  keynote  of 
confusion  which  immediately  becomes  e%'ident.    If  for 
words  in  italics  are  substituted  the  words,  a  molecule 
I  chemical  compound^  and  if  the  definition  of  molecule, 
given  by  Clerk  Maxwell  or  other  physicists  and  as 
ctically  adopted  by  our  authors  (pp.  26  7),  is  rigidly 
lered  to,  the  confusion,  we  arc  convinced,  would 
lish. 

I  may  be  said  that  the  word  'molecule'  is  understood 
the  definition  quoted,  and  also  in  the  statements  that 
>ear  on  p.  57  and  elsewhere— t^.^'.  in  the  mutual  action 
zinc  and  steam,  "  one  atom  of  zinc  expels  from  the 
tm  two  atoms  of  hydrogen  "  (italics  are  again  ours)  ;  but 

frequent  reiteration  of  the  word  would  do  something 
restrain  the  chemical  student  from  giving  the  reins  to  j 

fancy  and  plunging  into  dreams  of  graphic  formuUc 
•posed  to  represent  the  structure  of  molecules,  the 
stence  of  which  is  unproved. 

iach  element  is  said  (p.  58)  to  have  a  certain  atom- 
ng  power,  and  we  are  told  "  each  unit  of  atom-tixing 
ver  will  be  named  a  bond."  But  when  we  come  to 
dy  the  formula;  which  are  constructed  on  this  basis,  we 
J  that  a  bond  is  not  a  unit  of  atom-fixing  power  or  of 
i  oth«r  "  power  "  at  all.  We  find  that  an  clement  with 
*  '^'Muls  is  simply  an  element  one  atom  of  which  usually 
'  with  two  atoms  of  hydrogen  or  chlorine,  &lc., 
■be  "  power  "  cannot  be  measured  by  the  number  of 
^■fltttflHiftiB&^ur  opinion  altogether  erroneous  to 
^^^^^^^^^^^■ttut  of  power,  unless  one  pre- 
^^^^^^HH^PI^I^^hjjljk.?  a  sense  no 
^^^^^K^^^^^^^^^  and  the 


The  valency  of  many  elementar>-  atoms  varies  accord- 
ing to  the  nature  of  the  other  atoms  with  which  they  are 
combined  in  various  compound  molecules.  The  valcncv 
of  an  atom  is,  as  a  rule,  expressed  by  an  odd  or  an  c\  en 
number  (there  are  more  exceptions  to  this  rule  than  the 
authors  seem  willing  to  admit  on  p.  60).  "  These  remark- 
able facts  can  be  explained  by  a  ver>'  simple  and  obvious 
assumption,  viz.  that  otu  or  more  pairs  0/  bomls  belottjiin^ 
to  the  atom  of  an  elt-meut  can  unite  and,  having  satur<ite(i 
each  other,  become,  as  it  were,  latent." 

One  is  obliged  to  ask  here,  Is  this  a  scientific  explana- 
tion Docs  the  explanation  explain  anything  What 
are  these  bonds  which  "  become,  as  it  were,  latent"?  .Are 
not  the  facts  much  more  "  simple  and  obvious  "  than  the 
explanation  ?    What  is  the  explanation  ? 

Then  we  are  told  (p.  61)  that  "the  apparent  exception 
to  this  hypothesis  [one  asks,  What  hypothesis  ?]  nearly  all 
disappear  on  investigation.  Thus,  iron,  which  is  a  dyad 
in  ferrous  compounds  as  (FeCl^),  a  tetrad  in  iron  pyrites 
(P'cS^),  and  a  hexad  in  ferric  acid  (FeOj(OH)j),  is  ap- 
parently a  triad  in  ferric  chloride  (FeClj)  ;  but  the  vapour- 
density  of  ferric  chloride  shows  that  its  formula  must  be 
doubled— that,  in  fact,  the  two  ato  ns  of  the  hypothetical 
molecule  of  iron  (Fcj)  have  not  been  completely  sepa- 
rated." Then  follow  structural  formuhe  (so  called)  of  the 
iron  conjpounds  already  named.  If  this  is  the  kind  of 
explanation  that  the  bond  hypothesis  has  to  give  of  facts, 
we  may  well  doubt  whether  any  scientific  advance  is  to 
be  hoped  for  by  using  this  hypothesis. 

There  is,  it  would  seem,  something  metaphorical  in  the 
statement  that  when  the  bonds  have  satisfied  each  other 
they  "  become,  as  it  were,  latent  "  (italics  ours) :  and 
"when  a  metaphor  comes  to  be  regarded  as  an  argument, 
what  an  irresistible  argument  it  always  seems  "  ! 

One  is  so  apt  in  chemistr>'  to  prove  a  fact  by  a  hypo- 
thesis. We  cannot  but  think  that  this  method  is  too  oken 
followed  in  the  book  before  us.  For  instance,  the  f.ict 
that  water  of  crystallisation  is  generally  easily  removed 
by  heating  the  crystalline  salt,  is  explained  (?)  by  the 
statement  that  "  in  the  formation  of  such  compounds  no 
change  takes  place  in  the  active  atomicity  of  any  of  the 
molecules." 

(Ireat  advances  have  been  lately  tnade  in  the  study  of 
chemical  affinity.  We  turn  with  pleasure  to  Chapter  X 1 1., 
hoping  to  have  our  views  on  this  subject  rendered  clear 
and  definite. 

Chemical  affinity  "  may  be  measured  as  regards  its  ex- 
tent and  as  regards  its  intensity."  Relative  extent  of 
affinity  is  measured,  we  are  told,  by  the  number  of  atoms 
of  a  standard  element  with  which  two  or  more  given  ele- 
ments (?  elementary  atoms)  can  combine.  "  Extent  of 
affinity  \^  thus  directly  connected  with  atomicity."  "  h'ela- 
tire  intensity  of  ajflnity  of  two  or  more  elements  for  any 
given  element  refers  to  the  resistance  which  their  com- 
pounds with  this  element  offer  to  decomposition.  1  he 
measure  of  this  intensity  is  the  quantity  of  heat  evolved 
in  combination  or  required  for  decomposition." 

"  Extent  of  affinity  "  seems  to  be  here  closely  connected 
with  the  atom  of  the  elements ;  we  are  left  in  doubt 
whether  "  intensity  of  affinity  "  is  or  is  not  similarly  con- 
nected with  these  atoms. 

The  measure  of  the  intensity  of  affinity  seems  to  have 
something  of  the  nature  of  an  atomic  bond,  it  is  so  very 
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protean ;  our  faith  in  (his  measure  is  rudely  shaken  by 

tile  st.Uoments  on  pp.  104  5.    There  are  many  intcrcst- 
sutemcnls  in  Clutpter  Xli.,  but  one  finds  it  ditficult 
to  discover  why  the  heading  should  be  ''Chemical 
Affinity." 

Tlio  time  is  surely  past  when  wc  arc  to  f-rpcct  the 
eiicmical  student  to  be  contcJU  with  a  sketchy  outline  of 
such  subjects  as  affinity  and  thenno<-chem!stry.  If  these 
Mil)jc<  ts  arc  really  parts  of  the  science  of  chemistry  and 
:>urcly  they  are  all-impurtaut  parts— let  tlieni  be  detilt  wUl> 
as  such,  and  not  thrust  into  a  corner  and  treated  so  that 
tiie  >^luilcnt  IS  ready  to  com  ludc  that,  if  he  is  able  tn  repeat 
the  properties  of  ths  elements  and  their  compoundsj  he 
must  of  necessity  be  a  chemist.  The  real  science  of 
i  licmi  ti  \  1  something  more  than  .1  hiring  v>r  disconnected 
facts  atul  a  few  inuluaHy  i:u!.  |hm'  lent  liypotlicscs. 

Wc  cannot  but  think  that,  had  the  auUiurs  of  iWtA  book 
cut  out  most  of  the  graphic  formula;,  been  content  to  use 
tin-  notation  adopted  by  other  chemists,  and  carefully 
.considered,  digested,  and  arranged  the  material  they 
have  brought  together  in  the  first  nineteen  chapters,  they 
uuuld  have  produced  a  much  better  and  a  much  more 
scientific  treatise.  M   M.  P.  Ml  IR 


LETTERS  TO  THE  EPITOR 

[  Th  cEJUor  Jofs  mol  MdJUmntfmptmWe  for  opimiom  txprtatd 
by  his  corrtsponJoi!^ .  Xi  ithtr  can  he  unJertake  Id  rftum, 
0r  tif  forrftfvmJ  ivUh  Iht  zrriters  </,  rej.'ctfti  manustrifls. 
A'','  rt,'.'-\-f  I!  f.iktn  of  anonym,  u    ommMnuaticm . 

\T)\t  E'itSnrmrgmtly  rttjuttts  corftifumOtnts  to  k(tp  thnr  ietltrt 
ai  ihart  as  possible.  The  pressure  on  his  space  is  to  great 
tkmt  U  it  imftui^*  oiktrwist  to  imtureik4  apftetratut  tvtti 

«lr.  Lownc  on  the  Morphology  of  Inaeets'  Eye* 

(I)  li  I  im-njinc,  MilSciently  "I'vious  thai  1  was  n<M  at 
lil'citv  io  iiJie  in  my  prcvi.m-,  k-tlcr  the  circuiU'^lanccs  cimncUcd 
^kh  111"-  nciioii  of  the  Koyal  S.Kiity  in  regard  to  Mr.  Lownc's 
p.-ipi-r.  wow  inaccuialely  rdatol  by  him. 

l\  i^  alv>  clearly  MD|H>toiblc  Out  I  •.Im  il  l  m'm- ;ti:y  n^lice  of 
Ml.  I,  .wiu\  Itiicr  in  your  journal  "f  April  9  p.  5281  Wyunil 
exi.Ti"in- inv  Mirpri«  that  he  should  i.isc  :li.'t  I  have  had 
a:iv  ]icr-ioij,irfccling  in  regard  to  him  or  hi*  work,  and  my  rrgrct 
th.ii  lie  should  accuse  I'rof.  Schiifer,  Dr.  Hicksou,  the  Roy:\l 
s  H  il  ly,  and  thc  Cambridge  hislologists  of  ill-treating  hi«n  in 

V.l  I  Kill".  %V.»Vi. 

(J'  I  uoulil  hc^  to  .T-i'.irt-  my  friciui  I>r.  R^.n.  i  io 
mi-takeii  if  hr  ini.>j;incN  thai  I  inlrni!  t>>  piililidy  il; 
•Aair&of  the  l.innean  Soci«^ty  with  hmi  ci'.hfi  hon  or  <  Isewhcrc. 
At  the  same  time  1  consider  that  1  am  at  1:1k  i;v  u>  r  ^.  my 
ju  i^mcuias  to  the  scientific  value  of  a  pM'f  I'-f'  .  'hr 
LinneJn  Society,  and  that  neither  he  nor  th  aii;h  r  oi  tht  pajK:r 
arc  cntitle»i  to  object  to  my  di«chSTgtng  whu  I  onceive  10  he 
my  duty  in  this  rc  |Hit.  t.  Kav  LAKkmck 

H,  WcU.a^iua  Maa>i>.i>us,  N.W. 


Abmonnal  Season  in  the  Niger  Delta 


As  *ou  arc  aware  tli-. 


waters  of  the  Nih-  a'*-'  ai  I'rc^nt 
a*!.«>nn3?ty  low.  and  having  ja*t  receipt  i  !■  i<f  If  ihc 
fitiet,  I  th-Hi^ht  it  nii^ht  intciol  youiolea-.n  tl.it  dc  ^<rx*'jn 
i»  .V  n  .rmal  aU  » My  corre^i^denl,  wh*»  hM  xn  eir{>eM 
cr.Ccr  '^'m  vu  vr.ir>  <■:-.  thc  nvcr,  viates ; — 
•'  ^Vc  h        U.\  1  the  in 


r  -..nvnt  of  th.-  M-ar 

'  r-  -T.'h^  }  ' 
Wur..:  •  nr.  :   ,--  1 

■m'-i:  i.i-:  .1:1 

iir  ri.n 


r^^rj-^nlinarr  tivacher  Kince  die 
.  .f  urn  -ii'  (■■>  the  prt^cnt 
:  .  :  I'cM.i.f,  .  a-^  1  y«t<;Tit:ii  nnc 
t:'.  .-:  -c-ri.     .  :         from  iVic 


lark 


mass  of  filth,  not  so  much  ftiHB  4e  IB 
the  hundred  aaiail  and  la^e  villas 

or  tributaries  along  it&  bootkS." 

1  have  a>kc<l  if  any  h.xr.iinctcr  .-^fser!-  c^nv 
touM  iiavc  a  rcluni  uf  ilicm  far  the  r<iv*  '•a* 

Koyal  Collide  of  Scicuce  £0*  licU^ 
Green,  Dnblfai,  April  li 


Tardy  Joaiicc 

You  well  advocate  the  esiab)ishine«  ^t«9lc 

tific  ITnivcr'ijty  in  l-ondon.    l*crha[H,  ho«nr. ' 
a  mass  of  dough  which  iictsU  leavm. 
poration  of  the  City  of  Lomi  DU  W  that 
ever,  the  Corporation  nccil»  th.it  witn.-  u» 
ycabt-gci  :ii  ill  >  rdcr  to  <,iart  it>  former; a'l  1. 
to  comjwrc  that  august  IkkIv  to  a  pui:  ;.  'r- 
nccc»>wry  which  some  one  uny  W'»r<,     ''^ " 
yeast^emi,  or  the  handle^  be  k»<Mkd  ia  Oredwi  , 
Apnl  17 

A  Qi}itTj 

I  woNDna  if  any  of  jrour  feadcns  ouSlrf 
which  would  fulfil  I  he  Mlowil^  fCqililVtDCMi  - 

ncs>  ;  (2)  capahiliiy  of  being  r«uWy  cm. 
simple  vli  iiH  ^  w:i!i  no  dchcacy  nt  <ieti!l  ; 
(4)  not  UniMc  utJiler  a  tcni|<eraturc  i»l  lor-  ; 
afloid  a  NUifacc  which  could  l>e  tearJiiy  \>i.:.'e- 
Ih-  too  heavy,  a  ^itccitic  jjravity  n  >t  m^th  iti  .1 
the  l>ost.    India-raliU-r  I  find  an»*of^  iJi 
cicntly  well,  except  thai  h  is  much  loo 
April  17 


t  - 


The  Use  of  Artificial  Teeth  by  tbt 

rHi>  is  not  a  new  diicowy.  as  statcdis 

.\piil  16,  p.  564).  Ciccti..  Iv  !  ..•-:(.  11  .  u 
the  IVcIve  l  a;  Ics  foii..  1  !ir-        c:  m'  l^r  '  - 

:ele*.  hut  aih'win^  j.t  e\cfp<inTi  in  •» 
lastcDoi  waliguki    {y*m.u  <imrt> oamUi  ttmeum^ 
liftiid«II>vtg.  tiermaoy.  April  iS 


Far-SigfatadoMS 


iraatir 


.  .  .-  II  >  tT " 


A  I  AN  'RAM.*  i>f  th^^  .Vl;-».  3-  « 
ihi.'  I  11^^.  ■liiic.  v^i  1   :  .   ■  -J  '-. 
h;:-.iro1,  ih.M        ^  •m.:  JJ 
tins  w  as  T-  'i"^"1  ■     to  ate,  aoi  1 
1  •ciua.iiy  ■  ■   r  -Tw-  «T    •■  »;.■■■ 

was  walking  on  £>  n' 
lw>ustf  in  M  jKieira,  ax  an  ekraiMm  odf  tiamt 
the       when  the  euoferi^tiMi 
:^)in<e<l  otit  two  lipcdb  OS  the 
1  ^()r«d  to  be,  wbeti  mv  fcicnd  ' 
^  cot  oa  thc 

7,  Damet  Terrace,  ObdnCa,  Apifl  TJ 
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up  t..  thc  Y    -  \niJJ. 

hm  ihrix*  IK- «>f  ♦I.evMr.  whicf.  .ir<.  '.tie  ULiMrj::hy 
ae  msnth^  art  thi'  jrr»r  Ij  far  fa'tl*  h'-->hT.  although 
)f  so  great  a  nw  ax  il.c  Niger  mK.<  waA 


OF  FHYSFCS^ 

THE  I  nitrd  State*  Barcaa  of  •  :  -  a:  - 

l'rofr-*s<ir  r.f  pby^cs  a:  ihr   .     Tr?  n  '.^^^ 
draw  up  a  9«t  of  iwqwimj  seaM^nE: 
;>Us  «ics  and  ko  coBiae  ajsd 

The  re»uks  oi  hxs  iahoor? 
unusualls  leugthy  crrorUt 
arc  dravi-n  frod  sciCTly 
to  a  selectioo  nadr  Ihyt^ 
of  Tnasters 


aj>  c 
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thp  ^inu  o(  difference  and  the  correspondents  who 

T. 

lie  replies  seem  tr>  shnw  ; 

)  A  widely-^lHt.M(j»ag  picfcii-uce  fui  science  over 
ature  or  <  l  i^-ics.  —(<i)  as  training;  of  the  tniiui ;  nuhicmq 
Its  af  observation  such  as  no  study  of-  grauuiur  does. 

consequently  a  great  increase  in  what  it  called 
laion  sense,  which  close  auentivcncis  soon  spreads  to 
;r  studies  abo,  giving  each  f>bserver  who  has  caught 
spirit  of  inqmiy        le  iiiAt  Imw  to  ob<-crvc,  compare, 

draw  conclusions  hmtadf,  confidence  in  his  own 
ervations,  mt^tead  of  depending  upon  tbft  authority  of 
ic  book,  it  is  well  described  from  the  master's  point 
iew  :  — 

The  advantages  of  (Iiu  ^tudy  have  beeji  i  Wonder- 
quickening  of  the  intellect,  lively  interest  in  the  sc  hool  ; 
subsequent  growth  into  the  scientific  and  scholarly 
it,  devdopiag  a  wonderful  ingenuity  in  mechanical 
trivanoes  and  the  manipulation  of  tools  ;  (3)  doubhng 


some  iti-i!;ii)c<--i  'iiiiMiiipIin'^':  the 


w  hi 


the  high  school  course,  and  giving  many  a  strong 
t  to  industrial  pursuits  in  their  better-skiUed  depart- 
Its.  It  has  secured  students  of  broader  power  of 
ight  and  generalisation.  It  ha«  cultivated  the  senses 
ha(  jHipil  -  were  imt  '  n.iturc-blind.'  It  ha-  ti, lined  to 
hiibit  ot  nice  adjustment  of  probabilities,  which  ha» 
:ted  with  marked  power  in  giving  a  critical  acumen  in 
sical  research  "  Cp.  16). 

inoe,  therefsre,  it  is  our  middle  and  higher  classe.<t 
have  to  look  to  their  brains  f"'»  their  success  in  UU: 
i  they  specially  who  waul  this  training  in  scientific 
hod  which' will  teach  them*  how  to  learn,  not  what  to 
w." 

)  As  valuable  information— valuable  first  from  a 

lanan  point  of  view:— 

W  hen  one  reflects  how  lew  jjcrsons  there  are  who 
w  the  composition  of  a  drop  of  water  or  a  grain  of 
i  m  comparison  with  tho^  who  are  faindiar  with  a 
in  verb  or  a  Greek  preposition,  and  hew  much  taxkk 

hpse  separate  rl  i-,  t-  "f  tdn.  .i  rd  people  is  u  t  >>ni- 
(ling,  it  seems  pi.nn  to  Uiat  .nstrurtu)ii  in  pliysics 
f  the  utm<i<t  iirijuirtince  to  our  people;  for,  l>e)-ond 
ioubt,  "cicntihc  men  have  done,  are  doing,  and  will  do 
«  for  the  advancement  and  wdl-being  of  our  country 
1  any  other  class  of  her  citizens  "  :'p.  jo,', 
lui  from  this  same  point  of  view  <///»/ scientific  in»onn;i- 
15  valuable-  i«  I  I  hihlren  who  leave  the  elementary 
hj1»  early  m  life,  though  it  is  gooerally  urged  that 
fing  them  with  incoherent  facts  is  a  most  Ufdbss 
nation,  and  that  what  information  is  given  must, 
eforc,  form  part  of  a  ichcme  lor  teaching  them  ob- 
.ition.    The  Aiiicru  .111         xriation  for  the  A(i\  :uii  i  - 

I  of  Science  protests  aga  nst  any  way  of  i;-/vimi,'  ilieiii 
rmation  ;  they  must  ^,'<*/  it. 

uch  information,  however,  is  also  hsii^  in  value  as 
icct.niph  ^hment,  and  the  lack  of  it  will  soon  be  looked 

II  as  an  igr>oran<  <■  of  <  '.i  --]'-?  was  a  generation  .i;'o 
ill  be  felt  that  "  no  knowledge  of  language  can  attme 
tn  ignorance  of  natute,"  and  that  a  neglected  //  or  1 
;  quantity  is  a  very  venial  offence  compared  with 
dering  why  eclipses  never  take  place  when  the  moon 
ilffull. 


Ihat  in  the  lowest  schools,  lo< 
iciencc  shcRild  b« 
h  a»  po«sibli 
cts  about  iheRir 

(%  •'"■<  .1  1-1    'Ik  V' 

§    ■•n\  ■■',i-.i'<)..- 

■'■•-■'tT.lLnlil^  ill' 

Uft  higher  daises  1 
ixiil  it  soeiiit 


enami'l 


I         kl.<-  '-If   ■■■  - 

being  t  >  ;i  ■, 
toys  and  other 
»U<A  thinjfs  are 

tlie  \ I'll! I,-,  ;in(i  .1 

^^.'memoj-y.  i;ut 
irepar.Lti<':i 
on  111 
and 
go 


matter,  yet  if  fundamental  points  have  been  neglected  in 
the  lower  schools,  either  the  college  class  must  be  kept 
bat  k  to  study  these  points,  or  he  must  build  all  his 
advanced  work  on  an  uncertain  toundation. 

(3)  A  further  {iivergencc  is  found  on  the  question  of 
experiments.  A  successful  experiment  is  a  great  power 
for  good,  but  it  is  a  gift  to  be  able  to  make  experiments 
accurately  and  successfully :  and,  if  the  experiment  fails, 
the  faith  in  all  teaching  connected  with  it  is  shaken  ;  still 
less  can  it  hr  :n.uh:  tht-  h.isi-,  if  t'lt^sli  conclusions.  Im- 
perfect experiments,  tlitrctorc,  arc  an  unmixed  mischief, 
and  for  elementary  dassas  all  should  be  done  by 
the  teacher,  who,  besides  a  good  general  knowledge, 
should  have  some  manual  skill  in  using  or  even  in 
making  appratus  :  "  otherwise  mistakes  in  method 
and  fact  will  be  common  in  his  teaching,  and  his 
instruction  will  be  a  constant  appeal  to  the  text-book  or 
other  authority,  thus  losing  the  very  thing  that  is  of 
peailiar  value  in  the  training  derived  from"  the  sttidy 

iciK  (.■  "  If  the  hi  jlK  i  school  students  arc  put  to  cvpcri- 
ineuitng  when  unqu.ditaod  for  it,  and  with  iiuulequate 
moans,  habits  of  slovenly  experimenting  and  inc«m6etiiicnt 
induction  are  formed,  or  the  student  is  disgusted  with  the 
unMttisractoiy  nature  of' the  whole  thing. 

(4)  In  the  upper  grades,  however,  and  among  specially 
gifted  boys  the  value  of  expeiiinenu  both  by  teacher  and 
scholar  isinBistc<l  upon  annOSt  as  uniformly  as  it  is 
amon|7  those  who  study  the  science  of  teadiitig  and  tlie 
teachmg  of  science  in  England.  No  support  is  given 
til  the  notion  common  among  men  "x  literary  edm  .iii  tn 
that  phyiucs  can  be  learned  as  history  is,  by  reaUiuj^  .1 
hotkt  Experiments  are  essential  to  the  study,  and  to 
pcotoa- to  teach  physics  without  providing  suitable  ex< 
periments  in  sufRdent  number  to  illustrate  the  subject 
must  1)L>  considered  a  r.i  0  of  false  pretences." 
Learning  science  by  expeniaeiUs  draws  out  powers  of  the 
mind  that  school-teaching  of  every  other  kind,  involving 
as  it  docs  unquestioning  submission  to  authority,  roiu- 
pletely  numbs.  The  exact  observation  of  facts  an<l,  on 
the  one  hand,  the  bringing  those  into  relation  which  had 
seemed  uncontv  cfefl,  and,  on  the  other  hand,  the  loosen- 
ing of  indejiendent  facts  that  wise  sau  s  Ii  im-  [jfaced  irv 
ckne  rebiion  ;  in  a  word,  discovery,  wiili  its  necessary 
coropanrnns,  self-reliaoce,  independent  thought,  shrewd^ 
ness  of  iufl'T'Tient  — the  very  qualities  which  make  a  sue- 
ccssful  ni.iu  cif  the  world  -are  all  tievelopod  by  e\|ieri- 
mcr.t  il  ^1  iencc  instead  of  the  too  frc(|uenl  opposite  cnect 
which  makoi<  anxious  business  fathers  dread  too  much 
schooling  for  the  sons  who  will  have  to  follow  them. 

(5)  Parallel  to  (3)  .ind  (4)  are  the  conclusions  drawn  as- 
to  making  apparatus.  Had  apparatus  induces  imperfect 
(•■>.ltrrini(Mit ,  incl,  as  laborat<>r\  wnvk  nuisi  be  -^cno:;-^  and 
yield  visible  results  or  it  will  be  despised,  the  apparatus- 
for  the  students'  use  must  not  be  tlimsy^  or  in  the  nature 
of  a  plaything  merely.  It  is  therefore  penny  wise  and- 
pound  foolish  for  a  teacher  to  make  his  own  appara* 
tus.  If  his  time  is  worth  anything  his  productions 
will  cost  more  than  the  more  perfect  work  of  an  in- 
struVnent  maker  ;  and,  besides  the  great  chance  of  im- 
perfection from  the  beginning,  it  will  be  liable  to  sucii 
faults  as  warping,  and,  moreov«iT,  not  likely  to  suit  the 
next  teacher.  <  >n  tlx  other  >ti  h  .1  r.er.il  i  Jic  is 
■'ii^  not  ...tended  to  tic  the  liami.i  of  ^itictl  ttacheis 
\^  ho  can  make  everything  that  conies  in  tlieir  way  their 
slave  to  answer  their  (piestions.  There  is  a  rapid  descent 
from  such  to  the  plodding  worker  who  teaches  for  dail^i 

1.1, 

I  111  u'o^i  i  iVicult  question  to  answer  confidently,  .lUcr 
•  tkin.;  the  opinion  of  so  many  doctors,  is  whether  teach- 
ng  of  any  use  to  elementary  schools  can  be  made  without 
Yimous  disadvantage  to  form  part  of  a  course  pursued 
ftirdu  r  liv  (j  i'  I ligher  classes.  Tlif' ('iicul.ir  finite  tnuvnuiums 
agrecinciU  among  tlic  United  States  teachers  that  it  is 
most  desirable  ;  and,  after  quoting  English  opinions  that 
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our  Universities  ought  to  be  able  to  frame  such  a  course, 
urges  that  a  committee  of  teachers  who  have  carefully 
considered  the  evidence  here  supplied  should  be  able  to 
draw  up  a  practical  scheme  sufficiently  definite,  detailed, 
clastic,  and  progressive  to  secure  its  wide  adoption.  Un- 
less this  is  done,  a  teacher's  work  cannot  be  measured, 
and  he  will  get  neither  credit  nor  cash  for  it  from  his 
judges ;  and  no  amount  of  public  opinion  will  really 
make  such  teaching  general  while  this  remains  so.  A 
good  practical  suggestion  in  accordance  with  these  con- 
clusions is  that  some  experienced  teacher  should  devote 
his  power  to  the  preparation  of  cheap  leaflets,  nut  stitched 
together,  for  a  brief  inductive  course,  from  which  each 
teacher  might  select  a  series  according  to  his  circum- 
stances. \V.  Odeli. 


THE  WORK  OF  THE   U.S.  SIGXAL  OFFICE 
UNDER  GENERAL  HAXEN^ 

THE  recent  examination  by  the  joint  commission  of 
General  Hazen  and  other  witnesses,  as  to  the  effi- 
ciency and  economy  of  the  present  administration  of  the 
Signal  (.office,  is  said  to  have  brought  out  several  state- 
ments as  to  the  character  of  the  work  done  by  the  Weather 
Bureau,  and  the  progress  made  by  it  during  the  last  few 
years.  The  following  is  a  brief  summary  of  these,  and 
especially  of  Prof.  Abbe's  statement  showing  the  status 
and  work  being  pursued  during  the  present  fiscal  year  :-- 
The  Signal  Service  employs  i  chief,  14  second  lieu- 
tenants, and  500  enlisted  men,  of  whom  150  are  sergeants, 
30  are  corporals,  and  220  are  privates,  but  all  generally 
known  as  Signal  Service  observers.  These  515  persons 
constitute  the  Signal  Corps  proper :  but  6  officers  detailed 
from  the  line  of  the  army  arc  also  temporarily  attached  to 
the  service  ;  and  these  have  control  of  the  disbursements, 
the  property,  the  weather-predictions,  the  display  of 
signals,  the  testing  and  comparison  of  instruments,  the 
arctic  stations,  the  international  bulletin,  the  monthly 
weather  review,  the  Pacific  Coast  section,  and  other  main 
divisions  of  work. 

These  6  officers,  by  the  operation  of  the  present  laws, 
are  being  diminished  in  number  by  3  annually,  their 
places  being  filled  by  promotions  from  among  the  sergeants 
of  the  corps  ;  so  that  in  a  few  years  the  ser\'ice  will  employ 
only  officers  and  men  of  the  Signal  Corps  proper.  This 
elimination  of  officers  who  have  had  from  ten  to  twenty 
years'  experience  in  the  Signal  Se^^'icc  and  the  army  is 
somewhat  deprecated  by  General  Hazen,  who  is  very 
naturally  loath  to  lose  their  services,  while  they  themselves 
are  loath  to  go  ;  although  it  is  evident  that  the  corps 
proper  already  contains  abundant  and  excellent  material 
for  the  future  needs  of  the  service. 

The  Signal  Service  also  employs  a  number  of  civihans 
—namely,  2  chief  clerks,  several  clerks  of  lower  classes, 
and  a  scientific  staff  of  3  professors,  4  junior  professors, 
and  I  bibliographer,  and  a  large  number  of  civilian 
observers,  pnntcrs,  messengers,  artisans,  &c.  — at  various 
points  throughout  the  country.  The  number  of  civilian 
emtfloyefs  at  the  central  or  Washington  office  is  64,  all  of 
whom  give  their  whole  time  to  the  work.  The  total  of 
those  employed  at  other  stations  is  apparently  much 
greater  than  this  ;  but  each  is  employed  only  a  short  time 
daily,  and  most  of  them  receive  but  25  cents  per  day  for 
some  one  special  observation  and  record.  The  enlisted 
men  <»f  the  service  occupy  about  200  stations  scattered 
throughout  the  United  States,  including  Alaska,  at  an 
average  distance  of  200  miles  apart.  About  an  equal 
number  of  stations  are  also  occupied  by  civilians,  obser>-- 
ing  the  height  of  water  in  the  rivers,  or  displaying  stonn- 
signals.  From  about  4500  other  civilian  observers  reports 
•'^ivcd  gratuitously  by  mail  on  weekly  or  monthly 
^^ese  observers  are  classified  about  as  follows  : 

•  Fn>m  Sclent  f. 


voluntary-  land  obsen'er*,  270 ;  volutsarr  r.  • 
servers,  480;   international  ohs*n-eri,  jw. 
obser\-ers,    18  ;    state   weather  *emct, 
observers,  1200;  thunderstorm  reponer*,  jcna 

The  following  are  some  of  the  more  prcr 
important  steps  of  progress  taken  dannf  Gear  ; 
administration  : — 

The  introduction  of  consulting  $peailt«i  r 
experts  in  the  available  working  force  of  tkt  •  • 
assignment  of  selected  sergeants  lad  pn«i!f  • 
demanding  a  higher  education  and  »perai  •; 
investigation  or  study  :  the  organised  stnd»  rt  • 
thunderstorms,  atmospheric  clectncitv,  ac  - 
portant  novel  fields  of  metcorolugical  »iu^» 
duction  of  weather-signals  upon  r^ilraad-{n.v 
benefit  of  the  farmers,  and  of  local  tovn-sfiL- 
benefit  of  each  community ;  the  esuUiiiincr 
severe  rules  for  the  verificatum  of  prcdictioiit. • 
85  per  cent  claimed  at  present  means  mod  nr  - 
did  a  few  years  ago :  the  enlistment  of  a  t^y  ' 
men,  the  improvement  of  the  course*  of  ck-. 
men  and  officers,  the  compilation  of  a 
the  literature  of  meteorology  and  the  sigiu;«>-  • 
the  organisation  of  new  divisions  in  tbeoflit.  ? 
of  the  study-room,  the  physical  laboratnn  •> 
division,  and  the  examiner's  division  ;  ibe  ft' 
a  monthly  summary  of  international  vn-iri-  < 
servation,  with  a  weather-chart  »howi"V  espr 
storms  on  the  Atlantic  and  Pacific  Octaa»  'M. «  ' 
United  States  ;  the  special  study  of  aunfMfvkc- " 
with  a  view  to  improved  methods  of  dettrr- 
factor  ;  the  special  study  of  the  cxposurf  of  tirr: 
and  correct  methods  for  determining  the 
the  air ;  the  maintenance   of  two  poUi 
auxiliary  stations  in  pursuance  of  an  inttm: 
for  the  study  of  the  meteorolog>-  of  the  PoUr  t. 
adoption  of  many  of  the  recommendaiiocsoft*:- 
Intemational  .Meteorological  Congresses  loei.'; 
formity  of  methods  throughout  the  world:'* 
of  improved  methods  of  reducing  ban>iiieinf  «>f 
to  sea-level ;  the  stimulus  given  to  the  foniii:  ■• 
Weather  Servnces  (this  greiit  ad\-aDce  hw  ^• 
due  to  Gen.  Hazen,  who  has  not  hesitated  to  it 
self  in  favour  of  co-operation,  and  not  taau^ 
circulars  and  assistance  over  fifteen  Sutes  ia*'  ' 
to  develop  minute  internal  systems  for  tie  ••  _ 
local  climate  and  the  dissemination  <rf  " 
dictions)  ;  the  stimulus  given  to  higher  icv: 
by  members  of  the  Signal  Service,  br  re;-"- 
publishing   professional  papers,  signal-offo  ~ 
&c.  ;  the  addition  to  the  Signal  Office  of  »k««"* 
scientific  matters,  who  are  responsible  for  tbtT 
duct  of  work  requiring  special  study :  tbe  «*»-' 
of  a  high  class  of  standard  instrument*.  i»d  C  ' 
methods  for  te5ting-app.iratus  furnished  u> 
thus  assuring  .against  any  deterioration  in  tbe».  -  ^ 
the  work  through  many  years  to  come ;  tk  <* 
ment  and  co  operation  in  scientific  »nA.  ^ 
meteorolog)',  by  outside  parties,  such  ai  tp^ 
the  study  of  solar  heat  and  atmoiphcrc  ahMf*" 
the  prosecution  of  balloon-voyage* ;  the 
uniform  standard  of  time  for  all  obser>-en:  t^'_ 
of  a  uniform  standard  of  gravity  for  bin«r~ 
tions  ;  the  introiluction  of  new  special  cauu^^^ 
for  high  north-west  winds  and  cold  «-a««: 
of  signal-service  stations  in  Alaska  for 
of  storms  that  strike  the  Pacific  cowl,*" 
by  the  severe  cold  waves  fmm  Manitoba. 

In  the  prosecution  of  these  and  <<k* 
labours  the  signal-service  certainly  d 
grcc  of  organisation,  discipline,  and  ini 
is  by  no  incans  clear  that  this  can  tx 
belter  way  than  by  a  proper  combioauar 
civilian  observers  and  scientific  men 
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A  RECENT  JAPANESE  EARTHQUAKE 

A  N  unusually  great  earthquake  was  felt  in  and  about 
Tokio  on  October  15,  1884.  The  annexed  auto- 
graphic record  of  it  comes,  with  the  following  particulars, 
from  my  former  assistant,  Mr.  K.  Sekiya,  who  is  now  in 
charge  of  the  scisinological  obsen'atory  of  the  Univer  .ity 
of  Tokio.  It  w.is  given  by  a  horizontal  pendulum  seismo- 
graph of  the  kind  recently  described  in  Xatl're  (vol.  xxx. 
p.  i$o),  and  it  has  many  features  in  common  with  the 
examples  of  records  shown  on  pp.  174  .md  176  of  the 
same  volume.  But  in  the  present  case  the  amplitude  of 
the  earth's  horizontal  movement  far  esceeds  anything  that 
has  been  recorded  since  observations  of  this  kind  were 
instituted  in  1880. 

The  figure  shows  the  record  reduced  to  about  one-third 
its  actual  size.    The  undulations  un  the  inner  circle  have 


been  traced  by  a  pointer  which  registered  the  north  to  south 
component  of  motion,  and  those  on  the  other  circle  by 
anotner  pointer,  which  registered  east  to  west  motion.  The 
pointers  are  prolongations  of  horizontal  pendulums,'  and 
trace  their  records  on  a  revolving  sheet  of  smoked  glass, 
which  in  this  example  was  started  into  motion  by  the 
earthquake  itself,  through  the  agency  of  a  delicate  electric 
contact- maker.  The  plate  is  driven  by  a  clockwork  train 
which,  after  starting,  quickly  reaches  a  steady  rate  under 
the  control  of  a  fluid  friction  governor.  The  speed  of 
rotation  was  one  revolution  in  82  seconds ;  the  short 
radial  lines  mark  seconds  during  the  first  part  of  the  dis- 
turbance. The  record  on  the  outer,  or  east  to  west  circle, 
has  been  turned  round  so  as  to  bring  it  into  synchronism 
with  the  inner  or  north  to  south  record,  and  the  earliest 
motions  are  distinguished,  in  the  cut,  by  the  use  of  a 
somewhat  heavy  line.    The  records  begin  at  a  and^<i' 


nd  are  traced  in  the  direction  of  the  arrow,  which  is 
pposite  to  the  direction  of  motion  of  the  glass  plate.  At 
the  east  to  west  record  comes  to  an  abrupt  stop,  owing  to 
tic  displacement  there  having  been  so  great  as  to  carry 
liat  pointer  off  the  plate  altogether.  The  inner  record 
xtends  over  nearly  four  complete  revolutions,  showing 
hat  visible  motions  of  the  ground  lasted  for  about  five 
linutes.  During  the  first  half-dozen  seconds,  while 
lOth  components  were  being  registered,  there  is  a  toler- 
biy  cloic  agreement  of  phase  between  the  two,  showing 
hat  the  displacements  were  then  not  verv  far  from  rccti- 
near.    The  greatest  motion  it  >f  the  disturb- 

nce  took  place  tivc  second>.^mt>  t>.i-  ;>l.hl;  at  thai  point 
he  actual  motion  of  the  gi^lV'^~''^HllMlliS  from 
'  '  t.i  urst  and  I'l  ceni 
,  iccment  of  the  gr< 


in  the  original  record,  or  about  one  and  a  third  times'in 
the  reduced  copy  given  here.]  The  two  components 
taken  together  represent  a  movement  of  the  ground, 
from  one  side  to  the  other,  of  no  less  than  4*3  centimetres — 
a  quantity  which  is  in  striking  contrast  to  the  "  5  or  even 
7  millimetres "  which,  after  three  years'  experience,  1 
named  as  the  amplitude  to  which  in  a  Yedo  earthquake 
the  displacement  from  the  mean  position  "  occasionally 
rises"  (vol.  xxx.  p.  175).  So  far  as  can  be  judged  from 
the  north  to  south  component  alone,  the  most  violent 
motions  were  over  in  about  ten  seconds,  but  for  some 
minutes  afterwards  the  oscillations,  thou;;h  very  much 
reduced,  continued  to  exceed  in  amplitude  almost  any 
that  I  have  recorded. 

•  S«e  "  M'  asuring  Kanhquakcs"  (NATf«»-,  vol.  xxx.  p.  150),  Or  a 
it  •>■  Karthquake  Mcuurcmcnl  (Tokio,  1883,  p.  at). 
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Fortunately,  however,  this  earthquake  was  pre\'ented 
from  being  exccs!>ivcly  dcstrtictivc  by  the  unusual  slow- 
ness of  the  oscillations.  The  period  of  the  principal 
movements  appears  to  have  been  not  far  short  of  two 
seconds.  For  a  rough  estimate  of  the  greatest  velocity 
and  acceleration  we  may  treat  the  centimetres  move- 
ment as  simply  harmonic,  and  we  lind  for  the  greatest 
\  elociiy  6  8  centimetres  per  second,  and  for  the  greatest 
acceleration  21  centimetres  per  second  per  second,  or  ^ 
o(  g.  If  the  amplitude  of  motion  which  was  recorded 
here  had  occurred  in  conjunction  with  the  more  usual  , 
period  of  three-quarters  of  a  second  or  so,  the  destruction 
w  ould  have  been  immense.  The  earthquake  appears  to 
have  been  felt  over  an  area  of  about  20,000  square  miles. 

Mr.  Sekiya  writes  : — "  We  are  going  to  exhibit  your 
seismograph  in  the  Exhibition  in  London,  to  be  held 
next  May.  I  am  sure  we  will  get  a  first  prize  medal !  " 
Whether  Mr.  Sekiya  and  theTokio  University  authorities 
get  their  medal  or  not  they  should  at  least  excite  the 
admiration  of  readers  of  N.\  i  L  RK  for  the  zeal  and  success 
with  which  they  are  pursuing  the  study  of  seismology. 

University  College,  Dundee  J.  A.  Ewing 


EA/fL  y  MA  TURITY  OF  LIVE  STOCK 

'"PHE  subject  of  the  "  Early  Maturity  of  Live  .Stock" 
X  is,  no  doubt,  bucolical  in  some  of  its  aspects  ;  but, 
like  many  other  agricultural  questions,  it  is  of  great 
national  importance,  and  is  closely  related  to  scientific 
investigations  of  much  interest.  The  age  at  which  the 
live  stock  of  the  farm  becomes  sufficiently  mature  has 
been  considerably  reduced  during  the  past  hundred  years, 
both  by  improved  methods  of  feeding,  and  still  more  by 
the  altered  habit  of  the  breeds  of  animals— that  is,  by 
their  earlier  maturity  induced  by  the  modern  system  of 
breeding.  Most  persons  are  aware  that  the  "  improx  cd 
shorthorns "  were  the  artificial  creation  of  two  eminent 
btccdcis,  the  .Messrs.  Coiling  ;  that  the  "  improvcti  long- 
horn  "  cattle  and  Leicester  sheep  were  the  result  of  skilful 
selection  and  inter-breeding  by  Mr.  Hakewell  ;  and  that 
Mr.  Ellman  conducted  similar  "improvements"  on  the 
.Southdown  breed  of  sheep.  All  these  opciations  upon 
the  earlier  types  of  animals  were  initiated  in  the  last 
centur)-,  and  they  were  so  successful,  from  a  practical 
point  of  view,  that  both  bulls  and  rams  were  raised  in 
price  from  about  5/.  to  20/.  respectively  to  loco  guineas 
for  single  animals  of  high  character  and  esteemed  pedi- 
gree in  the  tlocks  and  herds  of  Colling  and  Uakcwi  ll. 

Other  breeders  have  a|)plied  the  same  arts,  and  espe- 
cially the  principle  of  selection,  to  some  of  the  other 
breeds,  and  their  object  has  been  earlier  maturity.  It  is 
obvious  that  a  farmer  njust  adopt  that  course  of  feeding 
which  is  most  economical,  and  as  a  certain  anioimt  of 
food  is  consumed  every  day  by  an  animal  for  rcspir.itor_s 
and  other  vital  functions,  it  is  evident  that  the  xtuner  it 
is  fit  for  the  butcher  the  less  total  amount  of  fo.xl  u  will 
consume  wastefully.  In  the  manufacture  of  men  the 
food  reouired  by  an  animal  for  its  own  purpose  m.iy  be 
regardec!  as  waste  ;  so  that  the  imjxirtance  of  sa\  ing  time 
in  the  process  of  fattening  is  evident.  It  is  saul,  indeed, 
that  one-half  of  the  food  given  to  an  animal  under  ordin- 
ary circumstances  is  required  for  the  support  of  life,  and, 
if  that  calculation  be  torrirt,  then  a  slow-maturing  ox, 
or  sheep,  at  four  years  old  will  have  con^umetl  twice  a* 
much  food  to  produce  ihe  same  weight  as  an  .miinal  i>f 
improved  breetl  at  two  years  old.  The  period  <>f  youth 
IS  the  period  of  growth,  when  the  muscles,  bonr*,  and 
other  parts  are  in  process  of  formation,  and  whvn  the 
waste  of  food  is  necet^sarily  less  than  it  must  be  at  a 
later  period  o^-li^^^  For  the  sake  of  economy  all  .inimr' 
should  b»  ^teid  finished  when  young,  and  »' 
fore  tb'  ^Mirly  maturity  "  involves  an  i 

into  ^  when  the  domesticated  a 

atta'  y  and  development. 


Prof.  Low,  in  his  "  Domesticated  .\iiib^'  < 
Vouatt,  the  famous  specialist,  state  thit  tit  rti:. 
in  a  state  of  nature  attained  complete  masst% 
four  to  five  years  old,  their  |>annaocot  i«a  aeo. 
complete.    This  wa&  itie  staKO  thty  Iwi  itKia  jc 
hundred  \  cars  ago,  when  the  cotiimnr  «u  -xnra.  ? 
\vuods  and  w.astes,  before  the  great  indwoiu.  jc  ar 
the  turnip  became  a  ticUl-crop.    MilHerir,  _ 
been  introduced  ai  that  penod,  and  smmsiwe  -.  > 
the  marshes  and  natural  pastarca.  wa»  tiK  k. 
was,  for  winter  use,  invariably  -.aited  The  w.r  r» 
der  of  those  days  retarded  ruaturitv  ood  ;*xpar  t 
usual  period  of  producing  voudk'  tn-  mn 
compared  with  the  present  time.    At  thit  tar 
breeders  took  up  their  several  subject*  wr: 
marked,  and,  it  may  be  added,  so  renuutabk.  '. 
a  few  generations  the  complete  maturity 
and  cattle — except  in  regard  to  the  permanrt' 
been  reached  in  three  years  instead  u(  foul.  .'  • 
of  three-year-old  mutton  had  now  been  ru  .• . 
some  persons  perhaps  may  still  rcmembef  *.lu: 
their  youth  ;  and,  if  so.  they  must  Ijc  awiretU" 
no  longer.    In  our  own  experience  »e  moc 
have  found  old  mutton  rather  tough,  and.  "hi*  ■* 
that  "  the  grapes  are  sour,"  we  see  no  ni>«  ' 
beef  and  mutton  should  be  superior  to  uket^  ' 
poultry,  or  old  game.    Hut,  however  lhi»  r  ■  1 
perseverance  of  modem  agncultunsts  jml  u.  ' 
tition  of  .Australia  and  .America  in  our  meaiir. 
led  to  still  further  reductions  in  the  age«at  «!■  • 
are  slaughtered. 

The  action  of  our  leading  .igricuhural 
th.at  some  \cry  recent  movement*  have  ukr:  •  1 
the  purpose  of  stimulating  breeders  and  (mlr  1 
saving  of  still  more  food  and  time  In-  ear-' 
llicre  must  be  a  limit  in  these  matter*.  Sht». 
of  massive  build  are  less  ephemeral  than  yty  '  ' 
and  a  certain  amount  of  time  must  al^aji  ^*  ' 
by  them  before  their  periods  of  complc.e  it  ' 
and  of  reproduction  of  the  species  can  l< 
1875,  however,  the   Smithfield  Club  oStni  . 
lambs,  having  previously  confined  ihrir  fj»oar«  ' 
one  year  older  at  least.    There  is  no  rule  •  i?"  ' 
tion,  and  one  particular  breed  of  sheep  ha*  y< 
by  arts  and  wiles,  and,  for  the  sake  of  "  CkMBU' 
to  produce  its  otYspririg  in  November,  and  ID 
mancnily.    Usually  lambs  appear  in  sprtng ;  tW* ^ 
show  "  IS  held  m  December,  and  lambs  at  »»  ' 
months  old  are  now  ex()ected  to  exhibit 
>hccp  of  great  weight.    They  have  rcspoMied  »»*^ 
111  the  most  wonderful  manner;  they  hivt 
luimljcrcd  the  other  "sheep"  in  the  ibom,W^ 
cured  the  champion  prize  for  the  best  sbccp  It*** 
«tllasthc  >ear  before,  and  their  weights VntB* 
tln»e  of  the  old  sheep  of  other  days,  1./.  16 
iield  stone  (S  Ibs.j,  or  3)  lbs.  of  mutton  pa 
birth!  i 

Cattle  under  two  years  old  were  fir»t  ■^l"**' 
and   their  achievements,  too,  have 
l-.arly  malurit)'.  in  short,  has  re.ich«d 
Ifected  stage.    It  has  ccnatnly  I 
are  now  as  fit  for  slaughter  at  t«*o  yean  oti 
formerly  at  tuice  that  age.    It  i»  worttw  *d 
-•.cicntitic  jwint  of  view- 
tion,  as  it  occurs  ioK"' 
if  at  all,  altered, 
scientist,  discor 
I    :         -h  .all  I 

u         10  inre\ 
occasit 
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led  on  to  play  <in  important  part  in  producing  such  nn 
.itvtde  for  cariy  development,  since  all  must  essemially 
uli  from  the  nature  and  action  of  alimentation,  must  be 
c  of  the  Hrst  to  undergo  modifications." 
^Ve  do  not  question  this  conclusion,  but  the  teeth  and 
rns  seem  at  present  to  have  been  slightly  influenced  by 
:  "improvements"  we  have  been  considering.  It  is 
e  that  the  art  of  breeding  can  greatly  modify  the 
rns  ;  it  can,  in  fact,  obliterate  (hem  in  horned  cattle, 
d  produce  them  in  the  hornless  breeds,  but  this  is  quite 
art  from  early  maturity,  which  docs  not  necessarily 
idify  to  any  great  extent,  or  with  any  certainty,  either  the 
ms  or  the  teeth.  Occasional  examples  of  a  very  early  de- 
opmeni  of  the  teeth,  such  as  M.  Kcgnault  describes,  do 
netimes  ottur,  but  they  arc  so  rare  as  to  be  regarded 
abnormal,  and  the  rule,  with  the  improved  .i-^  with  the 
ler  breeds  of  cattle,  js  that  they  produce  two  permanent 
rth  at  two  years  old,  and  two  others  each  >ear  till  they 
:  live  years  old,  when  they  are,  as  farmers  say.  "  full- 
)Uthcd.*'  It  is  nut  improbable,  however,  that  the  not 
ry  imfrcquent  appearance  of  the  hrst  permanent  teeth 
less  than  two  years  old,  as  well  as  the  irregular  dcnti- 
n  of  highly-bred  pigs,  arc  manifestations  that  further 
d  future  changes  may  still  be  anticipated.  Among 
my  useful  agricultural  pamphlets  that  have  been  issued 
•m  the  oftkc  of  The  /•V«7</,  it  is  stated  that  one  will 
pear  :>hortly  on  **  The  Early  Maturity  of  Live  Slock." 

H.  E. 


THi:  JWh'N/lO  COAL-FlEI.ns 

I-VVlNCi  rctenily  visited  some  of  the  coal-fields  in 
the  Island  of  liorneo,  it  may  be  interesting  to } our 
iders  to  know  the  result.  'J'hc  subject  was  one  of 
ecial  interest  to  me,  and  its  investigation  was  one  of 
:  principal  objct  ts  I  proposed  to  myself  in  my  tra\els 
the  East.  Just  before  leaving  Australia  I  IkuI  published 
the  I'rccecdings  of  the  Linncan  Society  of  New  .'?outh 
ales  a  complete  history  of  the  known  coal  flora  of 
istralia,  and  a  review  of  its  geological  position.  The 
ati«)n  of  the  .Australian  to  the  Indian  coal  tlora  is  well 
own.  It  seemed  hardly  possible  that  in  Borneo,  where 
ch  extensive  coal-formations  exist,  but  that  some  con- 
cting  link  w(»uld  be  found  between  Australia  and 
ilia. 

The  subject  is  very  little  known.  The  late  Mr.  Motley 
d  the  management  of  the  Labuan  .Mines.  His  arc  the 
ly  writings  on  the  age  of  the  Borneo  coal  which  are 
own  to  me.  What  he  wrote  is  quoted  by  .Mr.  Wallace 
his  work  on  "  Australasia."  He  regarded  the  beds  as 
.•rtiary,  and  the  fossils  as  of  species  of  plants  and  marine 
illusra  now  living  on  the  coast.  He  speaks  of  cocoa- 
ts  and  the  |>eculiar  winged  seeds  of  DipteniLarf>us  (so 
mnion  in  Borneo;  being  common  also  in  the  coal  at 
tbuan.    He  thought  that  the  beds  evidently  originated 

the  most  recent  times  from  masses  of  drift-wood 
ought  down  by  the  rivers  and  stranded  on  the  co.ist,  in 
c  way  the  traveller  sees  so  often  repeated  on  the  Borneo 
ast  .11  the  present  day.    He  also  stated  that  the  Labuan 

'  '  -  not,  projKrly  speaking,  co.il,  but  more  like  drift- 
itially  bituminiscd. 

lotley  sub-.etiuently  was  killed  by  the  natives  at 
ASjim.    It  IS  now  six  or  seven  years  since  the 
'  '^Wk^*^^         worked.     I  am  not  sure  that 
5m; tr<-s;r>ns  about  the  .South  Borneo 
>ut  I  think  I  am  not  far  out 
rUcd  all  Borneo  coal-beds  as 
I  'V^^^^^^ribft'^''}'  fonnation. 

i/^r  '  ^^^^^^H^^Btt^'* '  ''-vcloped 

|P  ^^^^^^^^^^^^^HL  incrable 

"atcr- 


wom  and  rounded  fragments  of  coal  forming  the  entire 
shingle  bed  of  the  channel.  In  some  places,  again,  there 
are  outcrops  with  scams  of  good  coal  26  feet  thick.  The 
coal-fonnation  is  tlie  one  prevailing  rock  of  the  coast.  It 
forms  the  principal  outcrop  about  Sarawak.  At  Labu;in, 
also,  no  other  rock  can  be  seen.  Lining  the  banks  of  the 
Bruni  River,  I  only  saw  picturesque  hills  of  very  old  Car- 
boniferous shale.  All  the  grand  scenery  of  the  entrance 
to  the  port  of  Gaya  is  made  up  of  escarpment  of  coal- 
rocks.  .At  Kirdat  it  is  the  same,  and  so  I  might  go  on 
with  a  long  list  of  coal-bearing  localities. 

Now,  in  such  a  large  island  as  Borneo,  with  such  a 
wondrous  mountain  system,  it  would  be  .absurd  to  suppose 
that  all  this  coal  belonged  to  one  age.  Wc  might  as  well 
suppose  the  same  of  the  comparatively  small  islands  of 
Great  Britain,  and  yet  what  an  error  that  would  be.  In 
Eastern  Australia  and  in  T-isnLania,  beds  of  coal  of  very 
difTerent  age  lie  close  together.  I  have  found  the  same 
in  Borneo.  Whether  there  is  Tertiary  coal  or  not  in  the 
island,  I  cannot  say  ;  but  there  is  .Mesozoic  coal,  and 
probably  Pahcozoic  coal,  and  coals  like  those  of  Newcastle 
in  Australia,  whose  position  hovers  between  the  true 
TaliL-ozoic  and  the  Trias.  To  begin  with  Labuan  :  the 
works  there  have  been  long  since  abandoned  ;  the  adits 
are  partly  filled  with  w.ater,  and  the  shafts  have  f  dlen  in, 
so  that  it  is  next  to  impossible  to  explore  the  mine  now. 
But  there  is  plenty  of  coal  and  shale  on  the  surface,  and 
there  are  excellent  sections  on  the  sea-cliffs  close  by. 
The  formation  is  a  drifted  sandstone  with  much  false 
bedding.  It  contains  not  a  trace  of  lime  or  any  m.arine 
organism.  I'ndcr  the  microscope  the  siliceous  grains  are 
seen  to  be  rounded.  1  think  it  is  an  Eolian  formation 
with  lines  of  rounded  pebbles  of  small  size.  The  whole 
deposit  is  ver\-  similar  to  the  Hawkesbury  sandstone  of 
Australia,  which  is  of  Oolitic  age.  In  both  fonn.itions 
there  are  roots  and  carbonised  fragments  of  coniferous 
wood,  in  which  the  tissue  is  still  to  be  traced.  The  coal 
on  the  surface  is  a  truly  bitumenised  coal,  very  brittle, 
and  like  what  we  get  in  the  sanic  rocks  in  Austr.alia.  The 
few  plant-remains  I  saw  were  not  referable  to  any  known 
genus  ;  they  were  like  Zygophyllitcs,  and  perhaps  these 
are  the  plants  which  have  l>een  identified  as  wings  of 
Di(>UrocarpuSy  which  they  remotely  resemble. 

I  saw  no  marine  fossil,  and  the  .absence  of  any  lime  in 
the  beds  makes  one  think  that  those  which  were  dis- 
covered did  not  rome  from  any  of  the  strata  which  are 
exposed  in  section.  .Sir  Hugh  Low,  who  resided  many 
years  at  Labuan,  gave  me  some  casts  of  marine  fossils 
taken  from  the  locality.  They  were  casts  not  easily 
identified,  and  certainly  not  like  any  now  existing  of  the 
coast.  The  molluscm  fauna  of  the  IfKality  is  that  of  the 
usual  Indian  Oceanic  type,  with  a  slight  admixture  of 
Chinese  and  Miilippinc  forms.  In  all  recent  beach  re- 
mains in  these  parts  of  the  world  there  is  a  large  admi.\ture 
of  urchins,  corals,  &c.  The  aspect  of  the  matrix  was  not 
of  this  character.  It  was  much  more  like  a  blue-clay  such 
as  we  have  in  Australia  above  the  Mesozoic  coal. 

On  the  whole,  I  am  inclined  to  regard  the  Labuan  beds 
as  of  Oolitic  age,  and  not  Tertiary  ,  t  f  the  value  of  the 
coal-seams  I  had  no  means  of  judging.  The  amount  on 
the  surface  showed  that  there  was  plenty  to  be  had. 
Labuan  is  a  naval  coaling  station.  Stores  of  coal  are 
brought  out  from  England  at  a  great  e.x|iense  for  the  use 
of  her  Majesty's  navy,  and  it  the  same  thing  could  be  got 
in  the  island  the  enom^ous  advantages  are  obvious.  I 
think  it  should  be  further  tested. 

About  fifty  miles  away  to  the  south-east  is  the  mouth  of 
the  Bnmi  river.  Here  the  rocks  are  quite  of  a  different 
character  and  much  older.  They  are  sandstones,  shales, 
and  grits,  with  ferniginous  joints.  The  beds  are  inclined 
at  angles  of  25  to  45  degrees.  They  arc  often  altered  into 
a  kind  of  chert.  At  Moarra  there  is  an  outcrop  of  coal- 
scams  20,  25,  and  26  feet  thick.  The  coal  is  of  excellent 
quality,  quite  bituminiscd  and  not  brittle.    The  beds  arc 
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being  iporked  by  private  enterprise,   t  saw  no  fossils,  but 

the  beds  rind  the  coal  reminded  me  much  of  the  older 
Australian  coals  along  the  Hunter  River.  The  mines  are 
of  great  value.  They  are  rented  for  a  few  thousand 
dollars  ^by  two  enteqHisiiig  Scotchmen)  from  the  Sulun 
of  Bmm.  The  same  sovereign  would  part  with  the  place 
altogether  for  little  or  nothing.  Why  not  have  our  coaling 
station  there  ?  Or  what  if  Germany,  France,  or  Russia 
should  [jiirchaie  the  same  from  the  independent  Sultan  of 
Bruni  ( 

The  Sarawak  coal  beds  \  did  not  visit,  but  a  collection 


of  fossils  u'.is  kind!', 


i_r  sent  to  me  l">>  tlir  H(->n.  Fr.in'-i'i 
Maxwell,  the  Resident.  I  recognised  at  oiicc  ■.vcll-knuvui 
Australian  and  Indian  forms,  such  as  Phyllotluca  aus- 
traiis  and  Veriebraria.  These  are  entirely  characteristic 
of  the  Newcastle  deposits  in  New  South  Wales.  The 
connection  thus  established  between  the  Carboniferous 


deposits  of  India,  Borneo,  and  Aihbui  , 

interesting, 

I  laiciid  to  publish  in  ^naiiiCi  iwrn  'tc  ccv 
I  have  made  on  the  coal  formaiioni  of  ;i 
included  fossils.  The  main  r«salt  d  ai !  Im  r 
be  embodied  in  the  foUowing  condMMi.- 

(1)  There  are  in  Borneo  tnaoMttsecMld^ir' 
different  .ii,'ts. 

These  hnr.uitions  extend  from  Ael 
Middle  Mesoxoic  pcriodii. 

(3)  The  fossils  from  some  of  the 
identical  with  those  of  certain 
to  India  and  Australia. 

(4;   I'he  L.tljuan  coals  are  ^ro'j.ibly  ai 
not  connected  with  any  manoe  foniatMa,Mir 
of  Eolian  origin.  J.  E.  TlaivM 

Labuan,  Borneo,  Novcaber  S5.  ltt| 


THE  PARIS  CENTRAL  SCHOOL  OF  ARTS 
AND  MANUFACTURES 

A RECENT  article    in   La  Nature  describes  the 
new  buildings  of  the  ^ole  Centrale  des  Arts  et 
Manabctures.    The   school  was   founded  in  1829 

for  200  pupils  by  Dumas,  Lavnllde,  IMclct,  rtnd  Olivier. 
The  buildings  remained  from  that  date  until  quite  re- 
cently in  the  rue  de  Thorigny,  but  the  want  of  space 


became  more  and  more  perceptible  as  thi 

spcrcd,  .md  in  i'^"4  die  Council  prDpo*<< 
buildings  slumld  be  .ib.i;id.»ncd,  and  rie*  lca - 
a  vacant  plot  of  groi:n  1  '  300  suuare  n.etrri .'.  - 
,  site  of  the  old  St.  .Majtio  i^  .Mvlcet,  wbKk«ivi 
streets.  The  principal  advant:^of  thbfltnM** 
it  fared  the  ^.^nicn  •    tlic  C'  r.  -crvatoire  d« 
and  was  therefore  within  rcacii  of  the  vmitsj* 
treasures  of  that  establisbnent   Tbe  ne*  ^'J 


'  • « •  k  J 


r..,    J.  — Plan  of  the  N«-»  <>n>!i»'  Sr !  .  •! 


a  frnii;i;^e  ui"  </>  r^..  ni.  .md  .\  dtfUh  (»t  ' 'yj  m.  i  ht} 
are  rn  'angular,  and  m.  a  1  n.;e  central  court.  The 
first  floor  is  reserved  for  the  administration  and  for  thf 
use  of  the  first  year**  students,  the  second  for  the  ^eco  d. 

\e.ir'-.  ;]ie  thud  loj  ;l)c  [fmd  \-<  \\'--,  uhiir  llu-  |.i  ::Tli  .nid 

lllj^lir-r  ^(,,I<•\-  ;--  re-ev\cd  fc:   ih'    l.ir;fi.    I  .d 'ni  .1 ;  i  ir  ,  r ,       ]  1  u- 

iKi'cm' 111  .md  ;.;ro;ind  ll.n-r  .ire  hm.mI   (nr  ! be  ITiechanir 1 

apph.uiccs,  the  kitchen,  dining  h;dl:^.  ihc  collection^',  .im; 
■smaU^jaboffttories  for  special  jJuijHises.    Taking  ihe 

^^morc  in  del.id,  .md  st.uhii;^:  \\:\\\        S.i-t_rrii.  rit, 
^'T^  Us  j^allf/ifa  cuiuaia  .i  luie  ul'  lad*  wiih  siri.dl 


u  uckb,  wt;.t'mcd  to  tJte  school 
fuel  to  the  furnaces,  and  vessels  fiiQ 


fn-  tvhiJi  fhe\  are  tonveyf 
I'lii'c-  d'  [he  iuinunjstralior^ 
]'(  riet-(  t!:\]er  system,  tl  ■  , 

ii:.iket 


-■t 


!ii>t-u  .iief^ 

k  II'  lienj  ' 
(lie 

^'■nt  r.i 


bai 


L  hr.itcd  t»i  b** 
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electricity  employed  for  lighting  purposes.  The  elec- 
trical works  of  the  school  are  very  remarkable.  They 
include  two  engines,  each  of  forty  horse-F>ower, 
which  were  presented  by  the  makers.  These  work 
an  Edison  dynamo  of  200  lamps,  and  three  Gramme 
machines.  I'hc  latter  are  each  used  alternately,  and 
work  six  ventilators,  which  act  over  the  whole  building. 
Next  to  the  electrical  machines  are  two  pumps  which 
pump  up  water  from  a  well ;  the  school  is  also  supplied 
with  town  water.  Near  the  boilers  is  an  Egrot 
alembic  for  distilling;  water  for  use  in  the  laboratories. 
The  steam  from  the  water  is  conveyed  by  pipes  into 
the  laboratories,  where  it  is  employed  in  hentmg  the  water 
for  washing,  the  stores,  &c.  In  the  basement  are  the 
cellars,  store-rooms  for  glass,  rooms  for  the  study  of 
stercotomy,  for  the  construction  of  models,  for  stone- 
cutting,  &c.  The  ground-floor  includes  a  large  court- 
yard, m  the  centre  of  which  has  been  left  the  old  fountain 
of  St.  Martin's  Square.  To  the  right  of  the  entrance 
from  the  Rue  Montgolfier  is  a  staircase  leading  to  a  large 
vestibule,  where  the  busts  of  the  founders  are  placed.  Un 
this  floor  are  the  Mineralogical  Museum,  the  dming-room 
of  the  Inspectors,  stationer)-  room,  and  the  laboratory  of 
industrial  physics,  the  restaurants,  the  laborator)*  of  in- 
dustrial chemistr)',  and  other  special  first  year's  labora- 
tories, all  opening  on  the  court,  the  students  workm^  in 
the  open  air  when  dealing  with  noxious  gases.  Theofticcs 
of  the  administrative  body  arc  on  the  tirst  floor,  and  in- 
clude director's  and  secretaries  rooms,  conimittcc-rooms, 
steward's  oflfices,  and  the  like.  These  are  lighted  both  by 
gas  and  electric  light.  The  remaining  rooms  on  the  floor 
arc  devoted  to  students  in  their  first  year.  Each  storey 
has  its  large  amphitheatre,  capable  of  holding  350 
students.  These  arc  formed  at  angles  of  tlic  budding, 
and  arc  lit  both  by  gas  and  electricity.  The  large 
blackboards  behind  the  professors  are  raised  and  lowered 
by  hydraulic  machiner)'.  The  halls  of  study  are  ranged 
in  two  rows  on  one  side  of  the  building,  with  a  corridor  or 
passage  between  the  rows  for  purpose  of  superintendence. 
Twelve  pupils  can  occupy  each  room,  and  there  are 
twenty-two  rooms  on  eacn  floor.  The  second  and  third 
stories  are  arranged  on  the  same  principle,  except  that  on 
the  foniier  are  the  librarj-  and  cabinets  of  collections. 
The  fourth  storey  contains  the  Inrgc  laboratories  of  the 
second  and  third  year.  The  laboratory-  of  the  tiiird  year, 
of  which  an  illustration  is  given,  is  the  must  important 
one  in  the  school.  Its  appliances  arc  of  the  most  con- 
venient and  useful  kind.  Each  student  Itas  all  that  be 
wants  for  bi!>  experiments  at  his  hand. 


NOTES 

fl.K.H  1HK  T'Ml.xcE  or'WAi.t.s  laid  the  first  stone  of  the 
Museum  of  Science  and  Art  and  the  National  Libnir)-  of 
Irrland  oti  ih.-  lolh  inst. 

Mr.  Kai-iia&i.  Mkldouv  has  been  appoinied  Profeisor  of 
(.'heiiiistr}  in  the  Fiusbur)-  Technicnl  College  in  saccenioo  to 
Dr.  H.  K.  ArmtlroQg,  who  holds  the  Proiestarafai])  at  the 
Central  Inktiiuic. 

A  SPECIAL  general  mcctioK  of  the  London  section  of  the 
Naliooal  Auociaiiun  of  Scincc  and  Art  Teachers  will  be  held 
at  the  Tachnical  CalWge,  Vemrftr  Street,  Ftosbury,  on  Satndi^ 
next.  tlM  asth  intt.,  at  7.30  |x.ni.,  when  Sir  li.  E.  Roaooa, 
V.P.R.S.,  Pre»i<lcnt  of  the  AMOciatioo,  will  deliver  an  address 
un  its  ohiecik.  .\ll  inlereslad  in  the  teaching  of  science  and  art 
are  cofiUally  invited  10  attend.  The  above  a»«odation  wa« 
started  io  MaadMMar  aboat  throe  yaara  ago  for  the  puqKMc  of 
1  K'lo  -ln?  th«  iMMMic  ^  aoiMee  and  art  an'*  impmvin?  the 


;c«eh«n.    It  already  has 
or,  i    erpool.  Pirniiathim,  N<-v^ 
til-?  north.TUBl  tke  Lonaon 


McGlLL  CoiXECC,  Montreal.  ba<  r- 
last,  two  donations  from  the  Hoo.  OaaaMA.) 
in  the  whole  to  24,000/.  itctliii(  (iJtvaasi 
lishment  of  separate  Lectures  far  We 
ordinary  B.  A.  or  an  etjnirakat  1 


The  project  for  making  Parit  a 
the  Congress  of  I>eamed  Sodetic*  oa  iht  tl± 
by  M.  Bouquet  dc  la  Grye.    He  said  tke  mtfm 
ance  from  two  points  of  ricw. 
the  military  one.    The  detcaoc  oi  fmn» 
the  establishment  of  a  port  which  wooid  amm 
the  capital  and  its  subnrbi  at  all  tiiDca.  Ike 
dust  rial  importance  of  the  project  is  trndeu.  TkycM 
established  in  the  Poiaqr  hmia,  aaul  the  Sdae  as 
to  a  mean  depth  of  6^  aMtns.    IL  ^  h  Gtj^ 
neither  dams  nor  locks,  but  onijthe  iatfomifd^ 
river  by  dredging.    It  could  be  aacalal  la  fm 
The  total  expense  would  be  shoot  too  ■Bmsi' 

Dr.  Roweli.,  of  Singaporc,is  statal  to 
icthyological  addition  to  the  Raffle*  Mbm 
of  a  rery  conplHe  collccboo  of  the  f 
habiting  the  seas  and  rivers  of  ihc 
Kowtll,  it  is  said,  iaiMidt  m^iag  a 
tion  to  send  to  the  Italian  and 


year. 

The  Bmll/tin  of  the  Essex  Inwitnte  (D.S) 
an  American  archxology,  by  Mr.  F.  W. 
refers  to  chipped  stone  ia 
often  made  that  the  mafchif  tt* 
one  of  the  lost  art^  he  cays,  tkat  at  the 
Indians  in  America  who  oooltee  to 
even  work  pieces  of  glass  bottks  into 
arrowpoints.    The  method  appeals  Io  be  as  i 
of  (tone  is  selected  and  roogfalj  shaped  bgr  1 
hammeratonc.    IfhisCHiad  to  ckqi 
further  by  light  blows  along  tlie  edges, 
cht]).    Partly  wrapped  in  a  piece  of  aUn,  it 
left  hand  and  finished  by  Wahiin  off  bHie 
part  of  the  work  is  done  with  a  iakiac  toota^t 
pieee  of  bone  or  antler.    Hua  is  a  is 
half  an  indi  wide,  having  one  end 
edge,  which  may  be  either  Btn%lit, 
other  end  is  tetcned  to  a  piece  of 
support  to  the  hand.    SoiaetiaMS  this 
•noogh  to  be  held  under  the  aim,  tbns 
which  is  gnui|>ed  by  the  right 
prcs<ied  firmly  against  the  tAgi  of  the 
rotation  of  the  wrist  a  saall  flake  U  ill 
stone.    With  a  little  pnctioe  this  1 
stdetable  rapidity  and  pceciaoo. 
beiaghHted.   The  Tarionsfanas  oTi 
as  acrapcis,  drills,  knives,  speaipaiacsv'i 
were  made  bv  the  method  here  1 


AccoRUiNU  to  the  CMmim»  mttd  imd 
issued,  itader  the  a 
•oond  vnprik'iBeaT  tt< 


Ogle 


■il  23, 1885] 
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nher  of  Aostralnin  botiinr,  rrtumed  to  England  with 

•  n  30CO  rtii^l  40CKJ  >|.Lcic-s  ■  T  plnnl?,  airl  iheic  in  »i!H?rqnent 
he  descrilied  in  his  *'  Prodromu^  Flora  Nov*  Ilolkndix 
«]«  Van  Dieoien."  Fkom  the  dft]«  of  Bra«ni  no  syite- 

work  was  adtle<l  to  hh  InSn^ir^,  rntil  Hnrnn  Mv.ller,  con- 
jg  that  the  lime  had  arrived  for  the  jjublicationoi  a  general 
of  Australia*  jodaed  with  the  hte  Mr.  Beniham  in  pre- 
nnd  pnhlnhiiig . the  atvcft  votnmei  of  the  "Flora 

jli«:n«s/* 

E  Lord*  c.f  the  Committee  of  ihc  Council  of  Education 
;iven  their  conncnt  for  a  ctrtain  portion  of  the  liutkland 
im  ColleclitHi  lo  be  exhibited  in  the  aqttariun  duiiog  the 
jming  Irxemttfoaa]  Ihvmiions  Kxhibition.  Theaelortion 
cluile  catts  of  various  species  of  ftsh,  models  of  vessel-, 
nces  for  catchii^  &tb«  «nd  appuBtut  for  meriae  and  fresh* 
(uh'cniture.  Such  a  oombinatiBn  of  exhibits  will  prove  a 
crabti-  vMircc  of  attraction,  and  tend  Id  iMinnlarise  the 
um  still  funher  in  the  eyes  of  visitors  to  the  EiJiilMUon. 
lietler  i>ur|>one  oonid  theexceeilingly  interesting  collection 
Hitckl.ii.  1  Mi:>i.uiii  ;>e  utilised,  hidden,  a^  it  has  hitherto 
from  general  ob>crv Alton  by  iu  remote  siuuUioo  al  bouth 
igtoa. 

I  National  PiA  Cnltiire  Ftiheiy  at  Delaford  U  now 

ly  in  wor'-iti,'  •  rHer,  and  a  large  niimbci  "f  f:\'  ?iave  lately 
bcctl  in  the  ponds,  where  thejrare  tbrivinj;  exceedingly  well, 
the  only  walrmra/  establUhment  in  the  United  Kingdom 

\\u  A  for  thi-  ;  ir|  .  .  of  acciinintising  and  cidturiiig  fish  fijr 
icfit  of  all  comtnunities,  including  all  t>{K:cies  of  Salmoaida: 
Wit  Ash. 

Z<>r,lf,gical  Society  has  been  prescntcil  by  the  National 
ulluro  Associali(»n  with  a  y  vin'^'  -  •.•J  whirh  has  hitherto 
e«l  one  of  the  jxinds  in  the  hxhibition  groundii,  bouth 
igton.    It  WAS  cni'tured  off  the  ooast  of  Donegal,  Ireland, 

in  a  state  of  somnolence. 

currenl  number  (No.  1 7 )  of  DitNatmr  contain*  an  article 
rr  Emtncrig,  of  Lauingen,  on  German  beei  as  storm 
Fr<^m  numerous  observations,  itic  writer  advances 
'K\y  the  theory  thai  on  the  approach  of  thunderstorms, 
thcrwise  gentle  and  harmless,  become  excited  and  exceed- 
ritablr,  and  will  at  once  attack  any  one,  even  their  usual 
oti  approaching  their  hives.  A  succession  of  instances 
en  in  which  the  barometer  and  hygrometer  foretold  a 
the  hcf^  remaining  ([iiRt,  .\\v\  no  storm  occurrc<I  ;  or  the 
vut»  gave  no  intituauon  of  a  storm,  hot  the  bees  for  hou^ 
were  irritable,  and  the  storm  came.  He  concludes  there- 
t  the  conduct  of  bees  is  a  reliable  indication  whether  a 
i  impending  over  a  certain  di.Hirict  or  not,  and  that,  what- 
!  appearances,  if  bees  are  still,  one  need  not  fear  a  storm, 
■j^aril  to  lain  ni  n  l),  tl;t  l  ai  iinrrer  and  hygrometer  arc 
lutic*  lhau  iiut  so,  hot^cvcr,  in  thu  cam:  of  a 

^tnnn.    Finaily,  the  writer  tmsta  that  hia  tenarka  on 

jecl  rnny  b-a<i  li'  ffirlher  oIisltmiU-iU. 

ilia.  Samvson  L<av  a.vd  CUi  aanuouce  thai  during  the 
■HlMlJMp  «nll  ;iabii>li  "Under  the  Rays  of  the  Aurora 

in  the  J.;;n.!  •:    •      \  ipjis  anil  Kvxn.-.,"  .in 
I7  l'*r.  Sofdju--  [h  i         ''diicd  by  Vli.  LjuI  Sieircrs. 
A  Jitt*  joomcy'i  i;i  1.  p]aj)d,  Fiisknd,  and  RtiasU 

ilioD»  01  :.'.L    it.:  reuitig   l,.t;>jjs  :iiul 
<»mi  111  ihe  latiours  oi  tbc 
and  ^^Ipnjplctc  poptdar 

of  t  lie  ;<■  I!  ■    ■      :  ; 

cr  (j.irt  (f 
h. 


drawings  by  the  author,  including  aamerona  Qhtttiations  of  the 

aurora  horcnfi-.  An-nngcments  have  been  tnaif  f'sr  tlic  puhli. 
cation  of  the  work  in  France,  Germaay,  Norway,  Sweden,  and 


Miss  E.  A.  Oi  MrK-i/s  Report  of  Obscrvrnirms  r.f  Ini'.moas 
Insects  and  Common  Farm  Pesu  dating  the  V'car  1S84,  with 
Methods  of  Prevention  and  Remedy/'  hai  reached  na.  Thii 
issue  is  th"  1  i,;hin  nnnu.d  rei>nrt  that  has  licen  prepare*!  by  the 
author,  and  is  much  more  bulky  than  any  of  its  predeceseois, 
extending  to  132  pages.   II  embodies  the  lemarka  of  nunenmi 

obscr^'t'ri  in  \T.rM-y\^  p.trts  of  the  United  Kinf^f'nm  r,n  tho  ocnir- 
rcnce  ot  insects  mjuriou^  to  farm  and  garden  crops,  the  extent  of 
their  depredation*,  to  which  is  often  added  snggeettona  fiir  pie> 
vention  and  remed*. ,  In  ^Innrinf;  thiouph  tbe  p.it^cs  of  this 
report  it  is  not  a  liltk  icmaskabk  to  notice  how  ob>cr%'ant  often 
of  minute  and  interesting  dctaiU  Miss  Ormerod's  correspondents 
are,  and,  ilioiigh  mnnv  if  [lu-in  j.roi'.ihly  li.ivc  liii!'-  i.r  lU)  scien- 
tific training,  their  apiuudc  for  observing  the  haLa^  .md  effects 
of  certain  insects  makes  their  records  of  considerable  value. 
Setting  aside  the  value  accruing  from  the  publication  of  the 
report  under  notice,  Miss  Ormerod  has  done  a  good  work  in 
inculcttir.g  -iKh  habits  of  observation  amongst  farmers  and 
gardcnci»,  whu  have  opportunities  such  as  few  other;  have  for 
noticing  facts  connected  with  the  life-histories  of  such  insects  as 
destroy  their  cro]'s.  The  plan  of  [Miss  Onncro'l's  report  is 
alphalKtical,  arranged  according  to  the  name  of  the  filant 
attached — stich,  for  instance,  as  the  apple,  licans,  birtls  (with 
especinl  reference  to  the  tieprcdatiou    nf  .  cabbage, 

carrot,  &c.  Into  the  matter  ol  the  sparrows  Mi^  Ormerod  goes 
at  considerable  length.  She  says  ;  "The  tnbject  of  the  great 
loss  eau-c<l  by  s])arrous  still  needs  to  tic  biought  forward.  The 
injury  continues  to  be  widespread  and  serious,  not  only  with 
reg.-rd  to  Com,  but  likewise  in  frdit'-fanntng  districts,  and  to 
garden  ciops  ;  and,  tn  encourage  those  who  .are  suffering  under 
it  to  bcsiir  thenuclves  actively  in  getting  rid  of  the  pe«t,  it  is 
desirable  to  draw  attention  to  some  points  connected  with  it 
which  deserve  cuiisi'Ilt i:  n  ^uch  as  what  the  f  >  1  f  the 
spnirow  !t  during  tlic  wh<jlc  )car  l>esides  the  cr>rn  vviusa  we  see 
it  r«I)bing  us  of ;  wliat  it$  habits  are ;  and  likewise  whether* 
whcie  sparrows  have  been  destroyeil  during  a  scries  of  years 
in  any  giveu  area,  tliat  arc*  ha*  been  infested  wUk  tmre 
in-f^ts  or  swM  mart  tf  atiy  sptcial  kind  of  imett,  than 
when  the  s]iarrr>v  s  were  there."  Miss  Ormerod's  numerous 
corrcsi^Kjndcnls  all  agree  tbat  sparrows  will  not  feed  on  ini>ects 
\sl'  II  seed":,  grain,  fruit,  and  other  vegetable  food  is  within 
rcacli,  and  that,  consequeMly,  their  numbers  mtut  be  kq>t 
down  if  any  farm  or  garden  crops  are  to  be  harvested.  Misa 
Ormerod  is  careful  to  (loint  out  that  in  advocating  a  Judicious 
destruction  of  the  hott«c>sparrow,  other  somll  birds  are  not 
included.  With  regard  to  the  appearance  of  starlings  in  large 
nund)er<  in  insect- inlesietl  pea  hclds,  a  correspondent  at  Kings- 
north,  ICent,  o!^rvc<l  that  the  weevil  began  to  onunit  serious 
damaee,  and  although  the  )H:as  grewawayfimn  this  attack.  Aphis 
f  ill  ;;nd  "ttnrlings  by  liundreds  frequwitetl  the  pea-fields, 

as  also  did  numerous  kindsofsoialler  insectivorous  XtwA'i,  htU- mt 
tht  jpamm't,  nntii  iht  /Vw  t«w  larift  tm»ttf^  fvrkun  to  pedt  U  out 
■<  :'.  /.  /  A  I  .i.:;^!  ■••liC;  subjects  more  fully  treatc  1  rif  :n 
(itc  ivepon,  arc  the  hup  apbi5  and  damson  hop  aphis,  the  willow 
beetle,  and  some  special  observations  on  the  wwrble  fly,  <w  oa 
The  rep  '.vil  .rove  of  much  value  to  finn<TS 
■^j\-\.:v.v.-;  anil  tboic  tuiticiud  in  vegetable  growth,  and  is  full 
(if  inierc»ting  fncts  of  scientific  value.  It  is  published  by  Mcasn. 
Siii,]'kin.  M.-:  '1  lil,  :^v.\ 

,\T  .1  of  itie  .'Uiiitic  Socie^  of  Japan  held  in  Tokio 

on  Fti^iuary  if,  Iffr.  Eaallake  read  a  paper  on  the  Japaoeee 

|-  •:.  sn  ike,  i'li^i'tu'cff'  '.,:lus  Irlomhoffi,  called  li}  "he  :i  itivt-s 

,)A:' l\  ranges  i a  i«tjgih  from  a  little  over  one  foot  to 
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nearly  or  quite  Iwo  feet ;  the  body  is  short  uid  ibkk,  the  head 
triangnlar,  half  of  it  being  covered  by  sluel<b ;  the  colour  is 

earthy  brown,  with  dark  brown  circular  markin)»5  or  spols  ;  the 
belly  is  black,  but  the  edges  of  the  abdominal  plates  are  wUiiish. 
The  Mun«  anakc  has  been  obser%'ed  in  Japan,  Fonnosa,  Mon- 
golia, Cliibli,  Sze-chuan,  and  Kianjj-hsi.  It  i--  iiuKh  dreaded 
by  the  Cluue»c,  who  give  it  several  fanciful  naincii ;  but  its 
correct  name  is  compoonded  of  two  ideographs  nteaalog 
"wirm  "  in  I  "  lo  slrike,"  froin  the  idea  that  it  invariably 
inflicts  two  wounrls.  It  derives  one  uf  il!>{iames  ("ouIyai!;iy  ') 
from  the  notion  that  a  pcnon  bitten  by  it  Utcs  onlr  twenty-four 
hour>.  Av-rnr  lin^  to  K.tmpfer,  soldiers  nre  fond  of  t!,o  ?.^-^\, 
and  to  tlus  day  ii  »s  highly  otccnicd  as  a  Icbnluuc,  and  Uikcs 
an  iniporlaat  position  in  the  Japanese  pharmacopoeia.  The  skin 
also  is  preserved  as  a  talisman  of  singular  efficacy.  The  pf.pulnr 
belief  is  that  the  mamnshi  gives  biith  lo  its  young  thn  u-h  die 
month,  hut  it  is  really  oviviparou';.  It  is  said  by  one  native 
encyclopaedia  that  if  the  flesh  be  thrown  on  the  ground  the  earth 
in  the  ricinity  >>egiDs  to  hiu  and  steam,  that  the  fat  eats  holes 
into  everj  thing  it  touches,  that  it  is  covered  with  bristles  hkc  a 
pig,  is  seven  or  ei{^  feet  long,  carries  a  sting  in  its  tail,  and 
finally,  that  it  shoold  be  eaten  with  "  ptom  vmegar,"  or  the 
leaves  of  the  water-pepper.  Taken  thus,  it  cures  irrejjular  cir- 
culation of  the  blood  and  stubborn  ulcers.  The  ttite  is  seldom 
fiital,  but  when  it  is  to,  death  occurs  from  circubtioa  in  the 
pulmonary  arteries,  pio  lucing  asphyxia.  As  is  the  case  with  .dl 
CiotaiiiiUr  bites — for  the  mamuthi  is  allied  to  the  American  rattlc- 
toalce,  though  far  less  venomous— ihe  young  can  inflict  poisoD- 
ou*  wo.in  !>  immediate])-  aflui  Tlie  poi^m  canal  runs 

directly  through  Uie  fang,  while  with  many  other  snakes  it 
simply  lies  in  the  groove  of  the  fang.  This  tooth,  or  fiuig,  nay 
be  cr^mpsred  with  the  needle  of  a  liyjvi  Knnic  syringe  ;  under 
the  microscope  it  is  flat,  elliptic,  ^harp-pomted,  and  curved 
inward.  In  treating  the  wcmod,  external  applications  are  use- 
less. In  citing,  the  mamujhi  ^locs  not  make  use  of  its  poivnn 
Ikngs,  refusing  even  to  eat  anything  lh.)l  i>  killed  with  its  venom. 
It  la  •  reptile  of  nocturnal  babils* 

The  additions  t>>  the  Zoological  Sr^iety's  Gardens  during  the 
past  week  include  two  Macaque  Monkeys  i^Mmacm  tytunn^l^mi 
d  9  )  fniD  Indui,  presented  by  Mr.  A.  J.  McEwens,  a  Camp- 
be!!'';  Monkey  [Crno/HfierHs  campl<t!'i  ^  )  from  West  Africa, 
prci>cnted  by  Miss  l.ystcr;  a  Wdd  Koar  {Sms  fcr^/a 'i ), 
European,  presented  by  the  Rev.  Homoe  Waller;  la  Em 
(Drominis  tiv..^  ^,'.7,.v/,//i from  An-iralta,  presented  by  Capt. 
J.  K.  Erskiuc,  U.N.;  two  Ciouldian  Gr*.;.  !■  iachcs  {P^/Ai/a 
g»ulJi.f)  from  Au^itralia,  presented  by  Mr.  Chas.  N.  Roeenfcld, 
two  Turtle  Doves  (  Turtur  fcmmunis),  British,  presented  by 
Mis«  Rcinhold  ;  a  Common  Ba<lgcr  {Aftla  taxta),  Brili^ih,  a 
Toco  Toucan  {Ram/'hasU>t  lofo),  two  Guira  Cuckoos  {Cuira 
/>irinj,'u>i),  a  Itr.uitian  Caracara  (Pt^fyivnu  bnuiUtntis)  from 
Brazil,  a  Short-tailed  Albatross  {Diomtdia  hraekyHto)  from 
Antarctic  Seas,  four  Pintails  {Dafilaatutai  9  9  ),  i  ir  -iican, 
four  Summer  Ducks  ((E.r  sponsa  (J  i  9  9  )  from  North  .Vmcrica, 
two  Spotted'billed  Ducks  (Auas  /^rnlo> kyntka  S  9  )  from  India, 
deposited  :  two  Summer  Ducks  ( CEx  sfvmsa  it)  from  North 
America,  four  Mandarin  Ducks  ( <J\.x  ,itUtricuiata  d  d  9  9 )  fron 
China,  a  Swbihoe's  Pheasant  (Eufltramms  ml»Mi  d)  from 
Kormosa,  a  Common  .Spoonbill  (ridttilfo  Ifucarodta),  European, 
purchased  i  three  Black  Swans  {Cysttu  airgtmi),  bred  in  the 
Garden  i. 


OUR  ASTRONOMICAL  COLUMN 

Haliev's  Comet  in  1456.-—*' This  comet  cannot  exhibn 
Iter  degree  of  brightness  than  when  it  paises  the  periiu  li  - 
~lonth  of  June  ;  it  may  then  l>c  obsiwcd  s<jmc  \\t 
"ion  ;  it  is  visible  at  perihelion  itself,  and,  wlsca 
point,  it  eontinoes  to  approach  the  earth,  and 


brightness  consequently  inrreav.^  iiu  .. 
terms  Fingrc  introduces  his  atcgoat  >/  Ik  . 
Ilalley's  comet  in  1456,  when,  ftom  dke       : ' 
European  chraoiclca  which  were  snikiit  i:  : 
perihelion  passage  on  June  8  at  uh.  urn  1<n : 
The  comet  was  ob«eTTM  in  China  oaArwA:;; 

A  ri.  ci.-ni  'li^i  '■.  I  ry  of  cftntempirar}  .i>"'-i^-: 
bcjiig  jjut  in  iKivit-iiion  of  a  much  cl.:yr  .  itti. 
elements  of  tlic  <.>rbjt  of  HalleyN  otnr.  t   4  ■ 
possible  to  deduce  from  the  pidili-hc-l  r.-:-*  1 
tonans  and  the  Chinese  description  cf  iiv '  ; 
Biot  in  the  Cctft.inf/tmf  tin  Ttm^i 
few  years  since  luui.J  in  the  NnnW  .  ■ 
manuscript  of  Paolo  dal  Pooe  Ta«cio»^  •  -  -  • 
which  the  pMitions  of  the  oonct  sad  ir;^  • . 
shown  between  Jane  8  and  July  t»  ' 
a  fac-simttr  to  Prof.   Celnria  af  the  t-^  '  ■ 
Milan,  whn  \\\.  itili>';  l  it  for  the  deicntur..  d. 
orbit.    THl-il-  .irt:  tn  -ll,  positioni  <J0  ;»«>» 
Ccloria  ("11  ^;  I'jiiij'ide.l  Uic  pl.i.  cs  of  i^c^r-*- 
from  the  chars,  with  their  places  redoct*'.  ;-t  r 
to  1456*5,  and  found  a  mean  correcti-ua  i  •  t- 
longiludfs  nnd  +  24'  to  his  latitudes— i  n;^r 
ment  fur  that  epoch.    Whether  Toscaaeth  '-  i 
from  the  catalogue  of  the  Almafiest,  from  Vut 
or  some  Arabian  catalogoe  thtt  *had  itaii^  ' 
appear.    The  corrections  nameil  "trt 
positions  of  the  comet,  and,  a>sumin;  .feif 
havf  lifrn  I  7  9676  (t'liv  value  corre*fr>:/:-^-<  • 
hitw -i  n  I  ;7S  .itid  Iiij5>,  Celoria  obtiim  1  >rtf  ■ 
w  liich  :ut,-  u^i-'!  in  the  formation  of  norroil  p'stt'B 
equations,  the  solution  of  which  leads  his  Urik  * 
probable  elements  of  the  comet's  otbil,  dcpAt^  • 
observations  : — 

Perihelion  passage  1456,  ]<me titAt^l i- 

Longitude  of  perihelion    ^  )t 

,,  ascending  node  4)  t*  * 

Inclination    i;  ^  •*■ 

Log.  ticrn:  rici'.y   „.     Q  ^s;>. 

Log.  perdiuliun  distance      ...    ...  '-i'T-Ti 

Motion — rrtmgrnle. 

On  Mav  36*266  Paris  M.T.,  nboet  whkh  w 
detected  in  China,  the  aborve  element*  it> 

15'  4y,  Dctl.  -I-  Jj*  5 j',  dtstaDcc  froa  t>«  rv 
Irom  the  ^un  0  646.    On  June  I7'33>  ti  J.  ^  * 
■y  40°'7,  it  w.is  at  its  least  distince  fr  jre  tlv;  'i" 
having  then  p.assed  the  perihelion  «J»jut  iiint  b  ♦ 
less  near  ih    11:111-  that  the  c  'inet  vr  i'  -  i  so  =  •.  - 
brilliancy  and  magnitude.    On  July  S  jj*  "i  " 
observcil  by   Toscanelli,  its  pcrsitioa  »»i  i»  "  ' 
Decl.  +  7'  o',  distance  from  the  earth.  I  ojl,  «»  - 
O  865. 

The  latest  translation  of  the  Chinese  dcsoyt-  * 
of  the  comet  will  be  found  in  yfWuKt*  otl «:  * 

P-  77-     .  . 

In  addition  to  the  ut>><rvalions  of  H*1I<7'»  ^"9'*" 
manuAcripts  supply  ol»s«rvalions  of  the  nwf.  ■• 
1457  (I.  nnd  II.),  and  1472,  snd  Pr,>f.  C-:l-J  - 
fli  Mic-nu  ih-diiced  theicft'i  u  •  f  .J!.  ?ifr-< -li 
Asitvttcmittif  NackrukUn.    It  appears  birrw'  « 
Prof  Ccloria's  own  words  **  Che  leotser^aixie.  '  * 
sooo  assai  pre^iose,  danno  a  Toncmwtti  i  ' 
d'ogni  altro  fattc  intorno  alle  onmUC  OMIVSPB  ~ 
dette,  e  livelano  in  lai  no  oieuiahJis 
eonoaeenta  Henra  ed  fnlem  del  ci^** 

Irving  rcprcsetiS  T '-c  tioln  a>  the  cxjrresj"' 
of  Columbus.  Muriiuv.l.»  ^  .>i  ._iMi:if  bns  i  <■  ■ 
■.  lijttn.ii  ll!  i In- gnomon  in  *  t-  .;rcli  ■.;  V. 
t' iorciiiiv.  <A  which  Xiint.n<«  pui>ibkiit-d  m  « 
kvherein  Montucla  th  ought  he  daxmed  f>N  X 
was  his  <lue.  .Vs.  hnvoci,  IsoL  Ui 
searches  1 1  j  r  ■.  ^ ;  1 1 1,;  1 1 1 1  ci,  »  c  may 
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\  \  ihc  planet  Jupiter  wi] I  be  similarly  aituated.  Thus  at 
(idle  of  the  ecfipse  at  Castle  Point,  on  the  south-east  coast 
North  IsUod,  toe  dutAOce  or  Juj>iter  Crom  the  moon's  limb 
e  45't  and  tbe  aqgle  of  position  from  her  centre  ab  >ut  36^ 
$re  Kootm  to  be  everf  pfobkbtlity  thkt  an  espediiioo  from 
ntlrauin  obeemtoriei  will  take  part  in  the  UMervatiion  of 
lipse  «a  the  shores  of  Cook's  Strsiui,  or  In  the  vietoity  of 
Mit. 

m^'0.\OMICAL  PHENOMENA  FOR  THE 
WEEK,  1885,  APRIL  26  TO  MAY  2 

R  the  redtooiDg  of  time  the  civil  day,  commeocing  at 
wich  metB  mtd^ght*  eoaatioB  the  horns  on  to  a4»  is  here 

ycil. ) 

At  Greenwich  oh  Afrit  26 

sc^  4h.  44m. ;  sooths,  llh.  57m.  39*4$. ;  sets,  I9h.  ijm.  ; 
eel.  on  merkUu,  13*  39'  N.  t  Sideical  Time  nt  Sunset, 


■ts.  4h.  I 


on  April  29)  rises,  i6h.  l6m.  ;  souths,  22h.  I4ni. 


im  uiciiai.n 


15 


.net 

South* 

Sets 

I>«cl.  oil  meridian 

h,  m. 

h.  m. 

h.  m 

rury  ... 

4  39  ... 

12    6  ... 

19  33 

...    15  45  N. 

I-"  ... 

4  45  ... 

II  5»  • 

18  57 

...    12    0  N. 

4  18  ... 

10  59  ... 

17  40 

...     7  26  N. 

12  17  ... 

"9  34  ■•• 

2  51' 

...    14    1  N. 

im  ... 

6  56  ... 

15    3  ... 

23  10 

...    32    7  N. 

•  Indicetw  that  the  Mtiinf  te  that  of  ihc  feOMring  day. 
OeeutkUifiu  «f  Start  fy  the  Mmi 

Corresponding 

invrfteri  image 


..  B.A.C.  4255 ...  64  ...  20  28  ...  2t  39 
..  9'  Libne  6  ...  3  46       4  S5 

..  39  Ophiiichi  ...  6  ...  3  14  ...  4  ta 

Pkilttmma  »f  JnpiUrs  SatJUUs 
.M.1V 

Lvl.  tcijt.  i 
ilI.  rc.^p.  2 
I.  occ.  disaj 
I.  tr.  ing. 
I.  tr.  egr. 
I.  ecL  reap. 


66  219 
92  310 

61  331 


I! 


h.  m. 

20  35  IV 
o  1 1 
31  31 

2J  5' 
23  8 


h  ni, 

23    5    II.  tr.  i.i^ 
2    I    II.  tr.  egr. 
20    J  III.  tr.  in(;. 
23  43  ill.  (r.  egr. 


Jcctthations  of  Stat*  and  Phcnomvna  tS  JuftlcK*  Saidlltca  arc  lucli 
i4ib1«  at  GrMDwich. 

h. 

3   ...   Mercury  in  inferior  conjunction  with  the 
Sua. 

...   19   ...  Mercury  in  conjnnctioowlthaBd  1*43' north 

o(  Venii». 


GEOGRAPHICAL  NOTES 

:  Arctic  steamer  jU^f,  whidi  u  about  to  be  returned  by 
ivemnwnt  of  the  United  States  to  that  of  Great  Briuin, 

:n  lent  by  the  latter  to  Canada  for  tin-  omtinuance  of  the 
"aalw^  Survey,  for  which  purpose  ihiriy  thousand  dollars 


front  the  Dominion  Parliament 

:he  last  meetiogof  the  Geographical  Society  of  Munich 
nnss  described  nis  journey  to  South  Aaenca,  exploring 
iler-ihed  between  the  FannHayand  the  Anaaoo.  His 
3ion<t  were  tlie  brothers  Von  den  Steinen.  Thay  ascended 

\n  '  y  sto.imcr.  .in^l  aflcr  cit;titi.cn   il.iys'  journey 

i  <_u>,»:j,i,  the  capit.il  of  tht  Hr.i/iliati  |ir<.vincL-  '>f  M.iflu 

taiul  the  terminus  of  the  .steainiliip  line  011  the  tiver. 
•V  ^mt  n  Trt)l!"'*''y  escort  ;inil  prnvisions.  Afscr  rcm.lill- 
.1  "Ci-ks  \y.  Liiiv.^''*  they  started,  willi  iliree  iiionth>,'  pr.)- 
•  •'u1  an  cie^jfL  o\  iiiiecn  men,  to  cro^s  ihe  wjtcr  vlavt  lu 
i^.i/iio.  ThLi  blcvit^llllB^  which  is  only  300  to  400  nu:  t  is 
||Mfandliti  ihc  appvaranceof  a  savannah,  broken  vip  b> 
HHRi  finOew  the  watercoui^Ml^  Tbe  formation  is  sitrtd- 
<4vy  '!»  n  Jjddtsh  cUy,  cijnt.imiri  .■  Lm  ;    "^f  iron- 

I'ti^^^  H^AlaMntt  Were  veiy  i;(>]  I.     'I  water. 


uiuler  1 1 '  south  la'itriilr.  After  the  expedition  had  crossed  the 
Ia.st  tributary  ol  ihr  I  ;i]>ajos,  fhry  reacbcil,  after  eight  days' 
journey,  to  the  east,  a  i.irfje  river.  Here  the  oxen  which  re- 
mained healthy  were  killed,  Cannes  were  maile  from  the  lurk  of 
the  Yatoba  tree,  and,  after  they  had  learnt  that  no  larger  river 
existed  fiuther  east,  they  beg.in  their  voya^  on  the  river,  which, 
in  honour  of  the  governor  of  the  province,  was  called  Rio 
Batovy.  The  course  is  intenupted  l>y  numerous  falls  and  rapids. 
In  passing  tlu-sc  (ili-iailcN  the  Ih,.vi^  IV- ']u<jntly  capsized,  and 
many  valuable  jjoninns  nf  lUe  ct>Uectioiis  were  lost.  After  a 
long  and  difficult  v  jy.aL;<'  the  party  reachc<l  some  Bacairi  vill  i^es, 
the  inhabitants  of  which  were  found  wholly  ignorant  ot  metals. 
Through  the  Rio  Batovy  they  reached  a  large  river,  undoubtedly 
the  Xingu.  Here  they  had  a  collision,  wnich  cndetl  satisfac- 
torily,  wUh  tlie  Trumai  Indians ;  subsequently  they  came  in 
friendly  contact  with  the  Suya,  Irom  whom  they  received  much 
important  information  about  the  hydrography  of  the  region. 
At  \)'  >  ush  linidttle  waterfalls  were  again  reai.hed,  which  ren- 
ticit'i  navi^Miiun  difficult,  although  the  river  was  here  a  kilo- 
metre \\\  width.  When  their  provisitms  were  almost  wholly 
exhausted  they  reached  the  scttlrrocnis  of  the  Yunina  Indian^, 
who  understood  Portuguese,  .ind  rcciivi-.l  further  -.ujjphe^  from 
them.  Fn»m  8'  to  3'  S.  the  Xingu  fill-  2rx>  metres  in  a  series 
of  cataracts.  Under  the  guid.mce  of  the  Yurunas  these  rapids 
were  passed,  and  on  Octol^r  15  the  first  Portuguese  seltleoient 
was  reached,  and  tbe  travellers  took  steamer  on  the  AnuURm  to 
Para,  which  they  reached  after  five  months  spent  an  the  most 
unknown  regions  of  Bnudl. 

TilK  N'icnii.T  corrL-sjiondctit  of  ific  7'tmes  .st.ite>  th.it  .in  extra- 
ordinary riiecting  of  the  Geographical  Society  "f  Vienna  will 
shortly  be  held  to  welcome  the  Austrian  African  ex]'lorers,  Dr. 
Paulitschke  and  Dr.  von  Hardeggcr.  The  Crown  rrincc  of 
Austria  will  be  present.  The  travellers  started  from  Trieste  on 
Decemhor  30,  1884,  and  chiefly  explored  the  interior  of  the 
Galhs  country.  At  Harrar,  the  largest  town  of  East  Africa, 
they  were  amicably  received  by  the  Egyptian  governor,  Ab- 
lallah,  son  of  the  Emir  Mahomed  Alxlel  Shakur,  mnrdefied  In 
1S75.  The  Governor  \va>  ia>t  engaged  in  funning;  an  .Trnsy. 
On  their  retvirn.  on  March  25,  they  found  Zcila  half  in  mins. 
The  .\usti;an  i  \;)!orcrs  have  established  meteorological  stations 
at  Harrar  and  Zeil.i,  which  will  be  looked  after  by  the  Knt^lish 
Consuls,  Piiten  and  King.  The  collections  they  have  hiou^l  t 
with  them,  filling  several  cases,  will  constitute  a  very  valuable 
.iddition  10  the  Austrian  Imperial  Museum.  The  travellers 
will,  in  a  fiew  days,  report  perwnalljr  to  the  Crown  Prince,  and 
^obalit  a  comprehensive  statement  of  the  commercial  conditioiis 
of  East  .\f;iLa  t.i  the  >!in*  'or  nf  Commerce. 

I  A  Paki.iam^.m AKV  iai>er  (Core.i,  No.  2.  1SS5)  issued 
during  the  past  week  contains  a  rci«>r[  I  y      .  (  arles,  of  the 

I  British  Consulitc  at  Seoul,  of  a  journey  made  hy  him  at  the 
close  of  last  year  through  Northern  Corea.  The  joLiniey  lasted 
about  sia  weeks,  and  appears  to  have  extended  over  about  3000/1. 
Slatting  from  Seoul,  Mr.  Carles  w  ent  along  the  western  coast  road 
through  Kusons,  Hwang-ju,  Phyoi^  Yang  and  An>jtt  to  Wy-ju, 
where  the  river  forming  me  bouiwary  between  China  and  C^ea 
was  readied.  Having  ascended  the  valley  of  this  river  several 
days'  journey,  he  (ame«l  towards  the  east  coast  through  Kang-ge 
and  Ham-heung,  t  >  the  treaty  port  (iensan  on  the  Slm  of 
Japan,  from  whence  it  i*  abc'ut  a  wcc-k'^  juurney  back  \.n  the 
capital.  Among  the  point*  noticeable  in  this  exceileni  re]>ort, 
extending  to  thirty-two  octavo  pages,  we  observe  that  in  Corea, 
as  in  a  lesser  ticgree  in  Japan,  there  is  a  great  disproportion 
between  the  number  of  males  and  females,  the  former  being 
more  numerons.  In  the  large  towns  this  is  ascril>ed  to  the 
immense  staffs  attached  to  the  oflkials,  but  in  the  vilbiges  there 
is  no  corresponding  balance  in  favour  of  females,  and  it  u 

prohahk  that  an  ex[>!;i:ialtaii  xvliiifi  acijounls  for  the  dispropor- 
tion by  ai;rt.alLr  nuinSerof  rlc  athsaiii' I'n;  i;irKin  infancy  l«  correct, 
f<ir  there  was  ni  >  tviiience  nf  f'Tiiale  infanticide.  Chorea  has  been 
.-aid  lu  he  a  l.vnii  .>f  large  hat-,  hut  tins  drivs  not  tell  evcr)'thin<;, 
Hue  wiiuld  l::iidl>'  u\pei.-t  the  f"lltivMii^  il iniensitins  from  this 
statement  alone.    At  Pbyong  '-"^i^^^        historical  town 

near  Ae  weat  coast,  Mr.  Carles  recurd.-.  tliat  tlie  hats  worn  by 

the  [)o<)r  women  axe  baskets  sk  i^  ioofL*  ^"^^^ 

2i  feci  decji,  which  COncealtheirftoea  as  ^ict.t'jally  as  the  white 
ctoak  worn  by  women  of  s  better  class  OfCr  thdr  heads.  Tbo 
iticn  wear  a  b.tskcl  of  t!ie  lame  •ihaj>e,  but  somewhat  smaller. 
It,  however,  requires  the  u^c  of  Ixith  hanils  to  keep  it  tn  place. 
A  structure  of  a  »u«  but  Ullk  Ur|iw,  whicli  is  used  to  cover 
6shiog*boats,  su0M»  lO  the  Mvdler  that  the  < 
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should  be  convert cci  into  coracles.  Literature  is  honouretl  in 
Core*  OS  in  other  Kostem  countries,  but  the  monument  erected 
over  the  graves  of  the  doctors  of  letters  arc  at  least  unique.  It 
consists  of  the  trunk  of  a  tree  paintetl  like  a  barber's  {Ktle,  some 
30  feet  up.  The  top  and  branches  are  cut  otV,  and  on  tlie 
summit  rests  a  carml  figure  fifslim  proportions,  20  feet  long,  and 
with  a  forke<l  tail  in  imitation  of  a  Corcan  dragon.  From  the 
head,  which  resembles  that  of  an  alligator,  riepends  cords  on 
which  Imuw  bells  and  a  wooden  fish  are  strrng.  1  he  total 
absence  in  even  the  most  ancient  and  historical  provincial  towns  of 
any  remains  of  art  and  culture,  leads  Mr.  Carles  to  think  that 
perhaps  the  Corea  of  olden  days  differed  but  little  from  that  of 
the  present  time,  .md  that  her  early  civilisation  has  been  greatly 
overratetl.  Frcf|ucnt  evidences  of  mineral  wealth  were  ob- 
served. The  contradictory  reports  on  this  subject  are  very 
perplexing.  Not  long  since  we  published  a  statement  from  a 
traveller  in  Corea  that  there  were  few  or  no  traces  of  mineral 
deposits,  while  the  general  impression  has  been  that  the  country 
was  very  wealthy  in  gold,  iron,  and  coal.  Nothing  but  a  special 
survey  will  set  the  question  at  rest.  No  map  or  sketch  ac- 
com|ianies  this  rcjtort.  Unfortunately  maps  ol  (Jorca  are  rare. 
An  excellent  one  was  )niblishc<l  not  long  since  in  PeUrmann's 
AfitlheJlungen.  It  is  compiled,  with  Mr.  Sntow's  assistance, 
and  under  his  supervision,  from  the  maps  of  the  Japanese 
general  staff.  A  slight  sketch-map  of  Corea  would  have  ren- 
dered Mr.  Carles's  interesting  report  much  more  intelligible  than 
it  is  at  present. 

The  last  Hullitin  of  the  .American  Geographical  Society  con- 
tains an  account  of  the  reception  of  IJcut.  Grcclcy  by  the 
members  of  the  Society,  and  a  [wper  by  Lieut.  Schwatka  ile- 
scribing  his  exploration  on  the  Yukon  River  in  1883.  .\  nwr- 
vellous  account  is  ^;ivcn  of  the  ravages  of  the  nios  juito  j>e«.t  in 
Alaska  during  the  warm  months.  Shooting  on  one  occasion 
was  out  of  the  (juotion,  not  altogether  on  account  of  the 
vcnunious  attacks  of  these  insects,  but  because  they  were  so 
thick  and  dense  that  no  one  couM  have  seen  clearly  through  the 
mxss  in  tal<ing  aim.  Native  do^s  are  killeil  by  them  under 
certain  cirnimstances,  and  Lieut.  .Schwatka  heard  reports  from 

Eersotis  so  reliable  that,  coupled  with  his  f)wn  experience, 
e  never  doubled  them,  that  the  great  grizzly  bear  of  these 
regions  is  at  times  compelled  to  succumb.  "The  statement 
secm-s  preposterous,  but  the  explanation  is  simple  :  the  Iwar,  in 
trcsp.Tssing  on  a  swampy  habitation  of  mosquitoes,  instead  of 
seeking  ••afety  in  dight,  re.\rs  ujwin  his  hind-quarters  and  fight* 
them  l>ear-fa»hion  until  his  cyi-s  are  closed  by  their  repeated 
attacks  on  them,  when  starvation  is  the  real  causc  of  death." 

The  German  Foreign  Office  ha«  made  a  communicntion  to 
the  iScrlin  Geographical  Society  on  the  changes  in  the  political 
geography  of  South  America  (which  were,  the  statement  saj-s, 
not  inconsiderable)  proiiuced  by  the  late  war  between  Ittilivia, 
Pent,  and  Chili.  (1)  My  the  trciity  (»f  .\ncon  of  October  20. 
1883,  Pertt  ceded  to  (Jhili,  "  t>ennanently  and  unconditionally," 
the  coast  province  of  Tarnpaca,  the  boundaries  of  which  were 
declaml  to  be  *'  in  the  north  the  <lefile  and  River  Camarones,  in 
the  south  the  defile  and  River  Ix>a."  This  new  C  hilian  pro- 
vince is,  hy  a  law  of  October  ID,  1884,  divide<l  into  twwdcpart- 
ments,  I'i^agna  and  Tarnpaca.  The  latter,  chief  town  Iqui(|uc, 
has  for  iKuindaries  "  towanis  the  territory  of  .-Vntofagasta  the 
River  Ix-a  to  (Juilla'^ua.  and  a  line  from  the  latter  across  the 
volcanoes  Mifio  and  (Hca  to  the  volcano  Tua."  The  ttoundary 
between  the  :wo  departments  is  formed  by  the  (lucbrnda  dcn 
Aroma  to  Curann,  and  from  there  to  a  point  on  the  coast  twn 
kih  metres  fnim  Caleta  Huena.  This  change  in  the  dominion  of 
the  respective  .States  is  regarded!  as  final.  Hut  the  two  follow- 
ing a]ipe«r  to  be  reganlcd  as  provisional  only.  (2)  Holivia 
agreed,  in  the  armistice  convention  concluded  at  Vnlpnrtiiso  on 
April  4,  1884,  an«l  ratified  on  Novemlier  20  last,  that  Chili 
^hall  bold  |)rovisi'.nnlly  (that  is,  during  the  armistice,  the  length 
of  which  is  not  defined)  the  coast  of  Itolivia  from  the  23rd  dri:ree 
south  latitude  to  the  mouth  of  the  l.oa  River,  and  t.Tstwanl  10 
the  boundary  line  "from  SapaK|;a  to  the  vi.kano  Licancaur, 
from  there  to  the  volcano  (■n\"ana,  thence  to  the  southern  water- 
course of  I  ake  Ascotan,  Mount  Allagu,  and  the  iHirdcrs  of 
Tarapac«."  This  portion  of  Holivia  corresponds  to  the  Bolivian 
province  of  Alacania,  and  bad  not  been  organised  liy  Chili  at 
the  commencement  of  the  pr<  sent  year.  (3)  Peru,  l  y  Article  3 
*^l^|be  Treaty  of  Ancon,  das  ceded  to  Chili  until  .March  28, 
the  provinces  of  Tacna  and  Arica.  1  his  territorjr  "ii 
T|d  on  the  north  by  the  Sama  River  from  its  source  in  the 


chain  of  mountains  on  the  frontiers  of  Bijnik**bi 
on  the  south  by  the  defile  .-vnd  Rtvcr  Cjamm^  < 
law  of  <  ictober  31,  18S4,  these  f-jrm.  w^-pm^ 
dcpartmccls  l  iian  and 

Before  the  Royal  Trtlnnial    lB«jTtrTT.   »  r-i  . 
Justice  Pinsent,  of  NcwfotmdKnd,  read  i  wo*  rr-- 
on  this  oldest  of  British  colonics    Frxm  1  jwf- 
view,  the  earlier  and  more  antiqnartan  p  ni  5 
the  most  interestinjj.    The  wntet  desoii*  »» 
Sebastian  Calxit  and  the  early  history  of  Ntwtir- 
which  was  originally  given  to  the  cootinem  i»i  t 
and  which,  when  divers  parts  were  irive*  ^tArrr-z: 
to  be  applied  only  tu  that  island  wludi  miP       »  k 
which  long  lent  to  those  disoovchca  their  cia«i  afM  1 

At  the  meeting  of  the  Paris  Gco^mphica- •*  ■ 
inst.,  M.  VetuikotT  comrmmicated  a  letter  1 
from  the  Rus>.ian  ijcncrai  .^tebialakr,  tr>«n« 
tiucdenolThad  completed  a  joanvcy  in  iheTn»*  * 
with  the  object  of  dtteimining  the  jiositMa>  -f  i" 
the  basin  of  the  .\mu  I>arT«.    He  ownimftopl  » 
whence  he  went  to  Igily,  and  then  toward*  IV-  - 
by  Khiva.  He  ascendcs'l  the  0\u»  to  Chirioi.  is.- 
through  Southern  Turkoniani.'\   by  Merv  tni  • 
travellcil  1200  kil. -metres,  anil  determitxsl  f'-n-^: 
letter  was  re.id  which  General  Faiilherbe  h»J  • 
Italian  Geugra|»hic.il  Society  on  the  sub-n.*  •< 
in  its  PttUftin  en  the  auihrniicity  uf  the 
M.  Huonfanti  to  the  .Soudan  .md  Timl«<^« 
reports  a  conversation  which  he  held  'JO  "b* 
"envoy  ■'  of  TimbuctiKj  recently  in  Panv    T  • 
seen  this  traveller  in   1  iml  n.;' o,  but  rrt. 
has-ing  l)een  there.- -M.  de  Risoyre  dexrde.  •  . 
in  the  Red  .Se.i.  which  n  >w  j  clangs  to  Fra<.'<» 
of  this  place  and  of  t»l««;k,  he  aid,  garc  Frs  ' 
which  she  could  watch  calmly  the  e*en'.»  •»•» 
Kthiopi.A. — M.  Germain  Bap>t  de^cribe-i  I..-  • 
.'Xrnieiii.i,  on  the  fiontiers  of  the  thrte  es  • 
Rus-ia,  and  Persia,  and  gas.-  --.me  inicT'-tm, 
the  scuii-barbarous  |M>pulations  living  in  ibi--  \ 

Tmk  last  nundier  (Kd.  xix.  I  left  61  <i  1' 
Gtsdhchajl  fur  ErJlttnJt  --u  Brrlim  ctmXhAs  : 
Rejwt  on  the  Ru-s»i.in  Nation.-U  Surrrr  f'* 
t(d>ulated   catalogue   of  aitkle-s  ou 

published  l>etween  Novcn»l>er,  iSSj,  and 
of  getigraphy. 

r///C  SlX>TTISH  .UiyiEOKOI.OCh.i: 

A  T  the  annual  meeting  on  .March  ly,  I'  ' 

F". R..s.r..  in  the  ch.-.  r,  .t  wa*  stated  "> ' 
Council  that  since  l.i»l  mcviing  in  July  t*"  ' 
been  establi-hcd — <'ne  at  I.<.dr'athic,  Kirrrti- 
at  Comrie,  Perth^liifo.    I>urir. -  the  lurocwr  • 
.Secretary  inspeciril  twenty- vix   statioiN.  It 
ordinary  work  of  the  office  lie  Iml  prepMvl  • 
the  cliniate  of  the  Bntisb  l*hn  U,  ero'Tanm; 
wi.ubl  appi.nr  in  next  issue  of  the  jTitirm-  ' 
Ben  NcM^  '  'bs».n*atniy,  the  •  Mermtions  dmr. 
been  carried  r.n  by  Mr.  t'm"nd  and  hi* 
night  and  by  ilay.  without  the  break  of  s  ' 
liurin:;  a  g'^Pil  storm  which  rr.;;ed  arnuB"!  • 
February,  when  from  6  p.in.  ol  the  it-i      ?  • 
I'lwin^  (lay    uch  was  the  sioiiooe  of  rhe 
fourteen  hours  no  light  couid  li«  cairieJ  '«'** 
thermonie'ers  c"uld  be  read.     The  direC'*'  ~ 
mission  tor  the  rreetirn  of  a  s«i<nDamnrr  't 
rnovcnienis  at  the  t^'bserratorr.  a  grant  i<  J» 
having  l»eer.  oliiained  by  Mr.  <  icori^e  Uarwa 
from  the  liovernnkent  (irani  t'omnntt' 
crecti'.n  and  iiiaintrnancc  >■>{  'he* 

w:i-  5'»3«,'-'  which  was  325  n 
and  other  nionej^  received.  The 
oMginolty  rsiitiMteil  aniottnie>i  to 
arose  uhictly  iVom  the  akldiiicn*  it  was  A 
to  the  buildings,  the  extra  fi:uiuhiq|i 
lion,  the  great  cost  <if  making  aad 
the  transport  to  the  to-     '  '  .iild 
wns  hopetl  that  the  pnb' 
observatory  owed  its  existniLC,  woaki  1 
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il>lc  ilirocUjrN  If)  pl;icc  thr  I  '!n  v.\h  iry  in  t  iVu  itui  l  urking 
ici.    Tht- wori:  It  the  Si'nttjtfi  M;irir>^;  Stiti  >ii  continues  to 

;  1  cuiffd  with  energy  and  ^ncccv-.  Tho  «."<umi.il  had  rc- 
llm!.■n^l•'l  thnt  ilic  grant  from  thr;  Ki^licry  Kuii  1  of  the  Society 

tilt-  yi-ai  cnclin^j  Norembcr  next  he  increased  fmm  250/.  to 
*i.  Id  iSovciiihci,  1S84,  at>  a^ipiicaiiun  on  the  part  of  the 
/eed  Salmon  CominiiiMoners  w-oa  made  to  the  Cnandl  for 
/kc  ami  u^istAoce  in  iawMigBturas  which  the  Codtmiubners 
1  rcMilvcd  to  undcrtAke  imo  the  nlmoo  dMow,  and  nue«tions 
leraOy  atTvcim^  tlie  salnioo  feheri«s ;  and  th«  CooiniiMloneis 
xfwtt  carry  ing  out  a  sdieme  of  obwrvtilifliw  recommeaded 
the  l^ouncil. 

^Ir.  j">hn  Murray  read  a  ruport  ■>»  the  ^l  <■ttti.li  Nln  inc  St  nion, 
iDR  that  iliLTc      every  roa-ion  In  ho  ^.-irnticd  with  the  -injipfirt 
ich  lilt-  StutKiii  i-.  receiving  and  witli  th<-  vt.t];  <h>iu-.  A  sum 
I45'_k',  iji.  \d.  has  up  to  the  prrsent  tim  •  ht-t-.i  reci.*ivcd  in 
■.crj|iii')iis  from  the  general  puMic:,  to  whu  h  i~  to  he  added 
donation  of  1000.'.  whicli  Icil  directly  'o  the  foumlation  of  the 
tiuu.    The  Scuiti:«h  Meteorological  Siiciciy  h^^  prQiniitcd  an 
lual  contriLulion  of  300/.  for  inrce  ycnrs,  and  Tor  the  present 
r  the  British  Association  has  votJil  a  t,'rant  of  lexj/.  The 
k'Al  Society  of  l/>mlon  and  the  (lovcrninent  (Jraiit  <  "<iminittee 
c  >-inctic>iicd  i;ranlslo  theam'/Uit  of  520.'.  t-j  a^Msl  ^cientiflc 
I  wlhi        c^iiry  on  their  re>'  i relics  chiefly  hj  lncan^  of  the 
liaiKc-  nnii  conv(  1.:-  h  .  .  ntli-rc  I  In- the  StAtu m.     The  total 
r-niiiLurr  up  tothc  present  time  forthc  eij  upmcnt  and  main- 
inc.  of  thL-  Stnti  Mi  amoants  to  2751/.  Sr.  xd.    The  comple- 
mJ  tilt  .id()i;ions  now  in  pro^jr^s,  and  the  maintenance  of 
si:i'ion  uil  November  I,  1885,  will  co^t  a  further  sum  ftf 
r'.     At  ihc  le'jti<.  <t  of  a  number  of  mturnU>(>  it  i-  propo^^ed 
•AlAhlith  a  teiiipnrnry  labomlor}'  at  Millport,  on  the  Clyde, 
I  ■-uft'utcn!  .-.!.<  ominoijaiion  for  -uw:iikiTs,  diirri^  the  nionth-. 
uly  an<l  Aiifju^;  of  thi>  year.    The  yacht  M^:iu:,j  will  be  in 
iifl.iiicc  ("l  aii)'  on  dn-d^jini;  •  r  a^-i>t  in  nnl.in^;  ob-ervaiions 
e-'iiaiy  ,.f  the  (,'lydc  or  ni;y  -f  the  lochs  wliidi  u^n  into 
It  i>  I:  j>c'l  that  a  perniiMjut  branch  of  the  Station  msiy 

ij.atcly  be  e^i.-ii.li<lie<l  ai  Mill|i  'it, 

fr.  H'.  k.  Mdl,  H.Sc,  <(ub;,ii-icl  a  <lelail'-.1  npc^rt  of  Ihc 
.1.  .li)gic.il  ]virt  of  the  work  c.urie  I  on  at  the  Marin?  Station, 
).ii  h  it  was  meitiioncdthat  plan*  of  a  new  cheinio!  laboratory 
;  1>etnjj  prepared.  A  nttmW.of  obwrvations  had  }ieeadiade 
.•<c«raam  the  temperattire  and  salinity  of  the  water  at  the 
«>m  and  the  'nrface,  and  tt)  hiid  out  the  penetrability  of  li.;ht. 
ti-.  found  thai  a  piece  of  phatograj^hic  priniiiii;  pajter  wa^ 
|d.-'«-Iy  M.u  scne.l  by  t-xfiosinj;  it  to  loo  hours  <■,{  ii;iyh|;ht  at 
(>:h  '>|  lert,  while  at  liftecn  fc-t  it  w:i>  biac^cn'^d  l)y  42 
^  ^-vp'.sure.  As  to  ihc  ten);»craciiie,  tlit-  ^ciK-ial  la  n  seemed 
c  tb.u  the  r.ni|^e  lK;twtcn  s\iinmcr  an<l  winter  wa»  nearly 
titiii  ■.  a^  ^nai  at  Alloa  and  iwi.x  as  great  at  Quecnsfcnry 
\*«-  at  tite  isle  of  May  ;  and  that  in  summer  the  tcmuer- 

•  of  the  water  fell  stea  ldy  fr-»m  Alloa  to  the  May,  and  in 
er  rr>-o  with  equal  tinifonnity.   The  variatioti^  in  salinity 

v<rt\  siiL^bt  from  Inehkeith  to  the  mouth  of  the  Forth, 
•■  fr'on  lnc)iL;ai  vie  10  Alloa  tliey  were  veiy  great  l>oth  be- 
lt hif^h  and  low  lide,  liottoni  aivl  surface,  at  the  same  place 

•  c-tvs  een  diitereiiees  on  the  Forih  short  di  tancL--.  apart. 
jr;i].fr  oij  aui. tnometrical  ob-ervaiioris  at  liiiii  kc  was  read 
ff     •Jiinriiiii;hain,  C.K.,  showiii>;  the  di.iin.il  Vl.!o^.Ity  of 
««in*t  <iuriiiji  tin;  seasons  ainl  during  tycloiic^   and  ami- 
tics.      The  daily  laaairoum  VchKity  uccurrc  l  a  httlo  after 

II.,  and  the  minimitiD  iron  midnight  to  6  a.m.  During 
« clonc*^  (h«  reloeiiy  of  the  wind  wan  Icm  during  the  night 
iitmcr  than  dming  winter,  but  stronger  during  the  day. 
<  unntnghftm  alw  showed  ar.  eb^xtratc  diagram  he  had 
itT'l  for  facilitatin^;  h)'gromctric  ealciila!i(»ns.  A  paper  by 
►  iiiotid  was  read,  on  the  I'^rniatiou  of  ':no« -crv^'.ais  from 
,t  lien  Nevis  (Nvrt  ki,  vol.  \xxi.  p.  S.52i,  and  a  pa]ier  by 
.-t^tchan,  on  the  meteotulog)-  of  Ifen  Neviis  to  February, 
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viUKlOtit-— The  Report  of  the  Eaaminers  ot  the  la<ii 
•rii^Jge  ('(■cal  Kaaminallons  apeaka  ^oy'Cavoitrabl^  of  tbc 
.  i  «jid  Aigebm  papvo.  ^^^^^mS^jgltgf^itAaf^ 
li«4lly  *i  «nme  <MlaCyta|lMaUre^T~il  ••tliL'rr  ,  ll>  ■  ^t-Vi-*.  o  - 
dl  «m  8|atk«,.hll|l|i«iiiilii^  of  van.iiaAU<«  Vitwercd 


last  year  g.iined  hi^jh  mark^,  and  the  percentage  of  failures  was 
considerably  less  than  in  tlie  theoretical  paper.  A  few  seniors 
sent  in  veiy  ^^ood  answers,  l>ut  the  greater  number  wrote 
answers  (o  which  it  was  difTicult  to  attach  a  de&uitc  meaoiog. 
The  pIienomeDa  and  principles  of  Chemistry  WCK  endcniiy 
quite  unreal  to  most  of  the  t>coior  candidates. 

in  Heat  the  juniors  did  rather  worse  than  last  year;  book- 
work  was  fairly  doae,  Uit  the  simpler  laws  and  prindplea  were 
often  converted  into  utter  nonsense.  The  aenion  as  a  whole 
answered  hadiy;  many  were  quite  unCuniliar  with  roost  ele< 
menfary  facts  and  every  day  occurrences,  and  had  no  notion  of 
scientific  methiids  or  accurate  reasoning. 

In  Statics,  Hydro-tatics,  S:c.,  the  work  wa*  moderately  well 
done;  l)Ut  ihe  questions  on  I>ynamics  and  Friction  WCIC  VCiy 
nnsatisfaclorily  answered  by  the  seniors. 

iLlectricity  r.nd  Mav;netism  showed  a  slight  improvement. 

iSiology  showed  a  large  percentage  of  faiiureSi  owing  to  in* 
adei]uatc  practical  study. 

Botany  was  ill  done  by  most  juniors ;  inaccurate  de«cciptioit» 
and  incorrect  use  of  terminology  were  prominent.  Manysenion 
showed  fair  knowlei^  of  at  least  some  part  of  the  subject. 
Morph  .logy  and  Claarificalton  of  Flowcriiij;  I'tants,  with  de- 
<;eriptioiis  of  ^pcctmciif,  wcre  the  weakest  parts  of  the 
examination. 

In  Zoology  many  of  tlic  junior  candidates  were  quite  unfit  to 
enter  for  the  examination  ;  antif]-iate(l  text  books  and  inefficient 
leaching  wcre  answerable  for  this.  The  seniors  did  slightly 
better,  but  had  little  practical  knowledge  of  animals. 

In  Physical  Geography  all  but  a  few  did  inferior  papers, 
having  learnt  aomeMcts  and  reasons  bjr  role,  without  attedtpt* 
ing  to  understand  tbetn.  There  was,  tn  most  cases*  complete 
ignorance  of  the  meaning  of  -cr;ions  and  contour  lines. 

Univfrsitv  of  New  Zeal.xnu.— The  annual  meeting  of  the 
Senate  of  this  University  wa?  recently  held  at  Aticklaod,  and 
extended  over  several  days  at  the  end  rif  February  and  beginning 
of  Marcii.  In  conse'^uence  of  the  death  of  the  Chancdlor,  Mr« 
Hemy  John  Tancred.  who  had  held  oHicc  for  twelve  years,  the 
Viee-Chancellor,  Dr.  James  Hector.  F.R..S.,  C.M.G  ,  &c.,  was 
cleclc<l  to  the  Chancellorship,  anri  Rev.  J.  C.  Andrew  «as 
chosen  Vice-Chancellor.  Dr.  Hector,  as  Cliancellor-Elcct, 
announce  1,  <ni  the  authority  of  Sir  J  alius  Vugcl,  that  the 
fiovernmcnt  contem;)late  I  the  e>nbii>hmc-nt  of  f  >;ir  scholarshitis 
for  the  proniotion  of  scientific  and  technical  edu.:ati:>a,  the 
management  and  administration  of  which  were  to  be  intruste^l 
to  the  University.  They  would  be  tenable  for  eight  years,  and 
would  be  open  to  pupils  from  any  school  in  the  colooy,  or  to 
co:n(>etitors  at  any  industrial  exhibtii  m,  subject  tO  M  CXamilM- 

tiua  equal  to  the  fourth  sb^ndatd  of  primary  schiool'C.  lIoMeis 
of  these  scholarships  would  spend  the  first  four  jpears  at  a 

secondary  school,  the  next  three  in  a  University  dursc,  in  i>rc- 
]>aralion  for  a  science  degree,  and  the  last  year  in  jirepiration 
lor  taking  honours  in  science. 

The  report  of  the  Vice  Chancellor  dealt  inaiii.y  ttith  local 
matters,  but  referretl  to  the  attendance  of  an  ex- Vice-Chancellor 
as  a  representative  of  the  University  at  the  tercentenary  cclcbra* 
tion  of  the  University  of  Kdinbttrgh.  and  to  the  eleclton  by  the 
Senate  of  new  examiners  during  tne  previous  year.  It  may  not 
he  frenerally  known  to  English  readets  tlmt  all  the  degree 
examinations  of  this  Univers:^  are  conducted  entirely  by  papers 
set  and  printed  in  England,  and  that  the  answers  are  revised  tiy 
the  lingliih  examiners,  who  in  ail  ca«cs  either  are,  i>x  have  been, 
examiners  for  the  Universities  of  l^mdon,  Cainbrid(;c,  or  Ox- 
ford. The  standard  maintained  is,  as  nearly  as  that  of 
the  University  of  London.  More  than  eighty  can.udatcs  pre* 
senlcd  th«-nisclvcs  at  the  degree  examinalio.is  last  November 
from  a  popul.ition  liut  exceeding  iialf  a  million.  Tllc  agent  for 
the  University  in  Mngl.atKl  is  .Mr.  \Vm.  Luit  CMpflBttr,  fi.A., 
B.jic.,  of  tiarJesden,  London,  N.W. 


SCIENTIFIC  SERIALS 

y,v/r/;j/  ln-,i>i';hH  h:'t:!it'  \  N-.  71  I,  March,  IH85. — 

v..  A.  <  lie-elf:-,  -.ii  lld.il  1  .cuA  aril  w  !..;  ;  !  •■■  I  ni  !•  ins. — Frof,  li. 
J.  ilou-li;ei.  i;ljnipSi.-.  of  tli,-  I  ifeni  ■  I  I.K-c'-ieal  Exhibition, 

No.  VI,  Mcl  iun<ni;;h  >  tc-lci>lioinc  inveotiom.  This  gives  an 
interesting  acoouiu  nf  the  in stn:ot<Bla  invented  by  McDonough 
j  ?  .V  .  -  I  '^e  yeArs  xi/y"]  and  i  Syoii'thc  vctehcr  of  which  antici* 
p.uv-.L  I  l'!  iujuaiu  fcatnnrs  the  SMtt  ef  rceeiwr  introduced  by 
tir^aiti  liil!  j'  C.  A.  Young,  plusical  i  nn.titvition  of  the 
sun  ;  n  lvc!:ii..  leli  .  jeedat  tbc  E]ectriv.d  hvlubitjon,  illustrated 
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with  many  cuts. — C.  E.  Fritts,  on  the  Fritls  selenium  cells  and 
batteries.  These  cells,  in  which  the  light  enters  through  a  film 
ofgoUI-leaf  appear  ti»  have  a  much  lower  resistance  than  any 
other  selenium  cell.  —  Prof.  K.  J.  Houston,  on  Dclaney's  fac- 
simile telegraphic  transmission.  This  numl)cr  of  the  journal  is 
also  accompanie<l  hy  rc|Kjrts  of  the  Kxamincrs  of  certain  Sec- 
tions of  the  late  I'hila<lelphia  Exhibition,  including  electric 
telegraphs,  dental  appliances,  and  applications  of  electricity  to 
warfare. 

BulUlin  dt  I'.lcaJ^'mie  h'jyaU  de  Btlgique,  Februarj-  7. — 
Exi>erimcntal  and  analytical  researches  on  the  action  and  con- 
cussion of  gases  at  various  temperatures,  by  M.  Him. — A  study 
of  the  physical  aspect  of  the  planet  Jupiter,  by  F.  Tcrby.  —  Re- 
searches on  the  s()ectrum  of  carbon  in  the  electric  arc  in  connec- 
tion with  the  spectra  of  the  c^jmets  and  the  sun,  by  Ch.  Ficvcz. 
— Remarks  on  the  application  of  electricity  to  aerial  navigation, 
by  MM.  Gerard,  Van  Wdldingen  and  Jacquet. — On  the  agree- 
ment between  atmospheric  variations  and  the  indications  of 
colours  in  stellar  scintillations,  by  Ch.  Montigny. — On  the 
presence  of  chiastolitc  rocks  in  the  Lower  Devonian  formation 
of  the  Belgian  Ardennes,  by  E.  Dujwnt. — A  new  formula 
applicable  to  the  development  of  functions,  and  esi>ecially  of 
integers,  by  Ch.  Lagrange.  —  Remarks  on  Massy 's  Glossary  of 
the  Egyptian  novel  of  Setna,  by  M.  Wagener. — 'I"he  de.ith  of 
Don  Juan  of  Austria,  by  Daron  Kervyn  de  Ixttenhove. 

En^ler's  Bolaitischt  Jahrhucher,  Sechster  Band  (1885),  Heft  I. 
— Q£milius  Kochne,  Lythraccjc,  der  Bau  der  Bliithcn.  Though 
the  majority  of  the  plants  of  this  order  are  clearly  entomophilous, 
the  author  is  compelled  to  regard  certain  species  as  clcistogamic, 
e.g.  species  o{  Ammatntia  and  Kotala. — A.  Engler,  Beitrage  zur 
Flora  des  siidlichen  Japan  und  der  Liu-kiu-Inseln. — ^J.  C. 
Maximowicz,  A  mar)  lIULufir  sinico-japonica. — A.  G.  Nathorst, 
Notizcn  u>>cr  die  Fhanrrogamcnflora  Gronlaods  im  Norden  von 
Melville  Hay.  — LitteratitrlKricht. 

Hefi  2. — T.  F.  Cheeseman,  Die  naturalisirten  Pllanzen  des  Pro- 
vincial Districts  Auckland.  The  author  is  inclinc<l  to  conclude  ' 
that  the  struggle  lielween  the  naturaliscil  and  the  indigenous  ' 
flora  will  result  in  a  limitation  of  the  distribution  of  the  indite-  | 
nous  >pecies,  rather  than  in  their  actual  extinction.  It  must  be 
confessed,  however,  that  some  few  indigenous  species  appear  to 
have  already  Iwcome  extinct. — A.  Peter,  Ueber  spsntane  und 
ktinstlichc  Garlenbastanle  der  Galtung  Hieracmm,  sect.  Pilcull- 
oidta. — F.  Hildebrand,  Ueber  Hfteranlhtra  zosltrifolia.  The 
plant  develops  differently  according  as  it  grows  in  sliallower  or 
m  deeper  water ;  in  the  latter  case  float-leaves  are  fonned,  which 
differ  widely  in  form  from  the  ordinary  leaves  of  the  plant  (one 
plate). — l.atl.  Celakovsky,  Linnc's  .\ntheil  an  der  l-ehrc  vender 
Sletamorphose  tier  Pflanze.  The  author  concludes,  from  careful 
stuily  of  the  waitings  of  Linna-us  and  his  pupils,  that  Linnacu-s 
definitely  laid  down  the  fundamental  principle  of  metamorphosis 
liefore  Wolff  and  Goethe. — Littcraturl)crichl. 

Heft  3. — Franz  Buchcnau,  Die  Juncacecn  ausTndien  (plates  2 
and  j).  — E.  H.ickel,  Die  auf  der  Expedition  S.M.S.  GaulU  von 
Dr.  Naumann  gesamntelteii  Gramineen. — H.  Dingier,  Der  Auf- 
bau  des  Weinstcckcs  (plate  4).— A.  Engler,  Beitrage  zur  Kenni- 
nissder  Arace.Tr,  vi.  — .■\.  Engler,  Fine  neue  .Schino|ms.— BeibLiti, 
short  notice  of  Ap<>s|>ory,  and  of  Treub's  discoveries  on  the  sexual 
reproduction  of  /.jr.'/»\/i'«w. — l.itteraturljericht. 

Journal  de  P/iysit/w.  March. — Prof.  Mascart,  on  the  employ- 
ment of  the  method,  of  damping  for  determining  the  value  of  the 
ohm. — L.  Bleckrode,  experimental  researches  on  the  refraction  of 
liquefied  gases.  These  are  determined  by  the  melhml  of  De 
Chaulnes.  —  L.  Caillctet,  new  apparatus  for  preparing  solitl  car- 
b  inic  acid.  — M.  Vaschy,  note  on  the  iheor)'  of  telephonic  ap- 
paratus.— G.  Meslin,  on  the  definition  of  perfect  gases,  and  on 
the  rculling  jiropcrties.  The  author  objects  tn  the  usual  state- 
ment of  the  combined  laws,  because  it  rests  up«>n  ihe  ■Icrinilion 
of  temperature,  which  again  tests  u|xm  the  pro[>crties  of  i>erfect 
pases.  He  proposes  to  ileduce  all  gaseous  laws  fnmj  the  follow  - 
ing definitions : —  ".A  perfect  gas  is  one  which  |  crfcctly  obeys 
the  law  of  Mariotte  at  all  temjieratures,  and  for  which  there  is 
no  change  in  the  (true)  sjiecific  heat  when  the  vohimc  changes." 
—  R.  T.  (ilazebrCK)k,  on  a  metho<l  of  mcasurini;  liie  electrical 
capacity  of  a  condenser  (af>str.ict  from  PMU.  Af'ii;-)- — C.  R. 
Alder-Wright  and  C.  Thrvmpson,  on  the  vari.-ition  of  chemical 
af&oiUMO  terms  of  electromotive  force  (from  P^i/.  .lAi.v.).— W', 
^''B*  <^l«^c''^'c>ty  developed  during  «.i.rtain  processes 
^•e*.— I'.  Kramer,  Descartes  and  the  l.xw  of  refractii/n 
polemic  to  show  that  the  accusal!' -n  made  against 


Descartes  of  having  appropriate<J  the  ^la/nri  •  • 
founded. — A.  Gen<Hxhi,  on  some  Miiu^amstr  . 
tions  of  the  pendulum  and  the  expenmnt  U  t'*^ 

Rh'iita  Stitntifuo- iHiuttrviU,  Marck  i}.— Sr»  • 
made  by  Prof.  Tito  Martini  with  an  «ccm»x«  .  . 
type  mo<iified  by  Antonio  Trcvia^an.— lofiKCr: 
of  the  condensor  on  clectnc  s^urks,  aiH  tks 
nection  with  the  hypothesis  which  cr«iden  '.f:  . 
incompressible  flui<l,  by  Dr.  Pietro  Cirijut— Ir*. 
Trouve  universal  incandescent  electrK  bs?*  .  v 
illustrations),  by  the  Editor.  —  EtpeiiaoCK  rn» 
action  of  boric  acid  in  the  human  iy«m  i  " 
epidemics  an«l  contagious  diseases,  bj  Yri  fi. 
— On  a  mclhcKl  for  extracting  chlorophyll,  t«  L 
certain  so-called  "  thunderlmlts "  ol  vaioLs 
foun<l  on  Mount  St.  Angelo,  near  Baccane.  •£_'  * 
places  east  of  Lake  Bracciano,  by  Prof.  Vt  >rvir 
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Royal  Society,  .\pril  16.— "On  iKe  -Vr^"' 
Volcanic  Eruptions,  with  some  Obserratini«  t 
of  the  Earth  s  Crust  from  a  Geologtcil  Tvii'  i*' 
the  Primary  Cause  of  Volcanic  ActKm."    l!«  '  - 
F.  R.S.,  Professor  of  Geology  in  the  I'nivtjsi;  ' 

That  water  ^Atys  an  important  p*rt  is  »<lfli« 
well-established  fact,  but  there  is  a  dtSarttt  » 
whether  it  should  be  reganled  as  a  pnmn  • 
agent,  and  as  to  the  time,  place,  and  morW*  • 
The  author  gives  the  opinions  of  Daubes]r,  Yai' 
Mallei,  and,  dismissing  the  first  and  last  a»  »ii  r* 
of  geologists  proceeds  to  examine  the  grMfcfc''  " 
thesis — the  one  generally  accepte^l  in  tKi*  o*Kr— 
that  the  rise  of  lava  in  a  volcanic  ven'  i>  ooc»«'' 
pansion  of  volumes  of  high  pressure  few  C 
interior  of  a  mass  of  Iiquehe<l  and  healoi  nuacC  •• 
or  beneath  the  eruptive  orifice,  or  that  nJaai*  t- 
be  attributetl  to  the  escape  of  high  prrssure  Je»  " 
interior  of  the  earth.    The  way  in  which  'k<  •!  • 
and  where  is  not  explained,  but  a*  the  tx}«K.* 
considered  to  be  due  to  the  forve  of  the  iMipn**' 
of  course,  necessary  that  it  should  exieoJto  LSt  •■ 
volcanic  foci,  just  as  it  is  occc<-sjin  thai  iht  - 
the  breech  of  the  gun  to  effect  the  eruol^  ft  "  • 

The  author  then  procecls  to  state  b—  ahtvu' 
thesis.    In  the  first  place  he  questions  wbrthc 
water  to  penetrate  to  a  heated  or  milteB 
solid  cru>t.    The  straticraphical  dilEcultio  m  r' 
able,  although  it  is  wellknown  that  tbequn-'  * 
the  depths  actually  reached  in  mine'>  li^tstf^  * 
the  depth,  and  is  lesN  in  the  PaLeozoic  t'ln  ■  ■*  ' 
Kainozoic  strata. 

The  main   difficulty   is   thenn'>- hnatt-txi 
vapour  of  water  increases  with  the  nvc  of  "■• 
faster  at  high  than  at  low  temperaturr*.  '-be  r*"  - 
a  depth  of  a»>out  7500  feet  an.l  w.ih  a^  trnp^"'^ 
ihermomefric  gr.idicnt  at  48  feet  per  l'  F.i  ' 
equal  to  that  of  one  atmosphere  t-nlj— ••••  " 
I5,cxx>  feet  and  a  temperature  of  36J',  te  1^ 
Npliercs,  an<l  at    20,000  feet  and  tcmpcnn^ 
exceed  25  atmci'phctcs.    Beyond  ihts  teaifo**" 
has  only  l>een  <leterminetl  by  empirical  Umw  •  • 
increase  of  pressure  is  nearly  j»rot>ortii>tul  l^- 
ihc  excels  of  lemj>erature,  would  sho*  tto  * 
presence  of  ihc  heat  at  greater  depUtti  * 
if  the  fiirmul.v  hold  giXMl  to  the  cridol  | 
there  would  at  thai  temperature  be  • 
atnuwphcrci. 

.■\i  temperatures  exceeding  looo*  F.  « 
feet,  the  experiments  of  M.  II.  .St  l.laite 
that  the  va|)our  of  water,  ander  ocnoi 
undergoes  disattocfatfigo,  mnd, 
volume, 
had  hr 
per 
a" 
|l 
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jraMe  dq)ths,  but  with  the  iDt  ri..\>iiii,'  iicat  capillariiy  loses 

i.iLifi^  tiicst  virioui  conditions  iiiin  Lnnsidcration,  ihe  author 
Ms  whether  the  surface-waic^  i.:in  j  ciicirale  to  dc|)ths  of 
xe  lhan  seven  to  eight  miles,  and  fed-,  ii  im|  luv;!  !.;  ici  cp* 
hypothesis  l)a<.ed  upon  an  a-suinc<l  pi  ic 'l-i;!  in  1  l  i  air  l 
•Um.  That  there  shoald  be  open  tiktiures  through  uhkh 
er  eoutd  penetfMe  in  the  Tolcnafc  foci,  he  also  coa»ideis  an 
MMsibJIity. 

lut  the  ohjcctioa  to  which  Ihc  author  atlachm  most  weight 
in*i  the  cxinvasation  uf  lltc  la\a  being  due  to  iho  pTt-  enco  of 
Dur  in  \\w  volcanic  foci,  is,  tliat  if  such  were  the  c.i>>e,  there 
jid  be  a  distinct  rcl.T.tun  between  the  discharge  of  the  lava 

uf  tlie  vnpour,  wheie.is  the  residl  of  an  examinalicn  of  a 
iNcr  of  well  recorded  eruptions  shows  that  the  two  o|H;raiiitns 
in  no  relation  an<l  .iic  jierfectly  independent.  Somclimcs 
e  has  been  a  large  tlisthargc  of  lava  and  Httle  or  no  cscaj)C 
team,  and  at  Other  times  there  have  been  paroxysmal  explo- 

eniptions  with  little  discharge  of  lava. 

here  are  instaooes  is  w  hich  the  lava  of  Vesuvius  has  welled 

almoil  with  the  tmn(|uility  of  a  water-s|>ring.  .\  great 
•tiun  of  Eina  oommenced  with  violent  explosions  anil  cjec- 

of  scoria,  \»h5ch,  after  sixteen  days,  ceased,  but  the  flow  of 

contini'.eii  ij\  t  >\\\  mon'.h  -  wiih'nii  further  explosions.  In 
•riiption  of  S:in;erin.  1S66,  itu-  riKk  cmission  proceeded  for 

jn  -ilc-ii'.o,  tliL-  [  ruiui  li  d  111.1^ .  i  f  I  ua  forming  a  hill  nearly 
U-tfi  ioiig  by  200  feet  high,  which  a  witness  compared  with 
sTc.idy  and  unintcrmpted  growth  of  a  soap-bubble.  The 
(ions  of  Mauaa  Loa  are  remark.Able  for  their  magnitude, 
nt  the  Mine  time  for  their  quiet.  S|H:aking  of  the  eruptions 
>55,  Dana  saya  there  was  no  earthquake^  no  iatenml  ihun- 
iK>.  and  no  premodtions.   A  vent  or  fissure  was  formed, 

which  a  vast  body  of  liquid  lava  flowi-d  r.ipidly  but 
ly,  and  without  sle.im  explosions,  for  the  ij.ice  of  many 
hs. 

I  the  otlier  hatu],  p.uuxysm.d  eruptions  arc  generally  ac- 
mniod  by  earthquakes,  and  begin  with  one  powerful  buiTit, 
wed  rapidly  by  a  succession  of  explosions,  and  commonly 
little  extrusion  of  lava,  aithougb  it  is  lo  be  observed  that  a 
quantity  must  be  blown  into  scoriae  and  lost  io  the  dec- 
.    Such  was  the  eruption  of  CoscguilW  io  iSm*  and  of 
.ato«  in  i88j.   Sometimes  to  these  ^■arokystBttreraptions 
(s  absolutely  no  escape  of  lava,  scoriae  alone  belne  pro- 
1.     A  common  feature  in  eruptions,  and  which  indicates 
.  iininalion  of  the  crisis,  is  the  stopping  of  the  lava,  though 
gaseous  (  X plosions  continue  for  some  time  with  scarcdy 
lisbcd  energy. 

ltc  is  thus  no  definite  relation  between  ilu'  <piaiui;y  i>f  c\- 
.  e  tfascs  and  vajxiurs  and  the  quantity  of  lara.     If  the 
ion  of  lava  de|>endcd  on  the  occluded  vajiour,  it  is  not  easy 
how  there  could  be  great  flows  without  a  large  escape  of 
nv  or  Inige  ▼Olumes  of  vapour  without  lava,  llie  extrusion 
a  has  been  compared  to  the  boilk^  over  tA  a  visdd  sub- 
•  in  a  vessel,  but  the  cases  aie  not  amdogoac 
r  ..(tly  lo^ic.il  wny  in  which  it  would  seem  possible  for 
to  be  prc--»cnl  ia       the  hypothesis  of  Stcrr)-  Hutu  who 
i^cs  the  multcn  magma  t-i  he  \  ic  inel'.ed  ni.T^-  1  if  the  e.ir'ier 
eotary  strata,  which  had  l>ecn  originally  subject  to  surface 
leteoric  action.    I<ut  in  the  cod  the  pieceding  olgccttoBs 


nqnall/  to  this  view. 
n«  is  the 


•re  is  tlie  fiiitber  general  objection  to  the  presence  of  water 
molten  magma*  in  that  were  the  oxtru^jon  of  lava  due  tn 
:auiie,  the  extrUMon  of  granite  uiul  other  molten  rocks 
1  do  not,  .IS  a  rale,  lie  SO  deep  as  the  lava  mapna)  should 
.et  ii  the  rir>t  to  feel  its  lofltience  and  to  show  its  presence. 

u.itor  IS  prcrsent,  il  i-;  in  siivli  :,in.ill  qu.intitics  that 
rocks  ntver  exbif'it  the  scorinccoiis  cliainctcr  which  I-wa  so 

»Java  always  scoiiaccous,  as  it  >!u)j|d  l)e  if  llie  by]",)- 
re  correct.  M.'»ny  l.ivas  are  pcrfcetly  f  impact  ;iinl  free 
rB|toor-c.j '.'IT  t^J  so  also  are  especially  most  of  the  j;re.-it 
ijjriiy-?!  t-^.il:  >  ^vhich  welled  oat  throogh  £ssk:r<'s  iti  late 
.  il  time*.  Thcc fissure  cruptionsi  which  in  India 
n.cricn  Ci>^r  thO4iMO%i0f  square  miles,  and  are semat 
feet  thickf  «-  coftdusjvc  .i^  iinst  water  agency,  for 
.ivc  MAIi^^V  ''l^io  a  state  ^  itreat  fluidity,  with 

vXt'^Pw" "     \  fcttdmentj,  ami  ufti.  Ii  ■.^l;■;  >ut  a 

,         ^^^^^^^^^^H|^raleoce  uf  iKiii-L)  liateii 
^^^^I^^^^l^^tbe  j>criiKAijgn  of 

*1 


It  has  been  suggested  by  some  writers  that  large  subterranean 
cavities  may  exist  at    Icpilis  in  which  t!ic  vapour  of  water 
stored  under  high  pri'^uri^',  but  the  author  shows  that  such 
aitural  cavities        hi^;h)y  imprafaaUe  in  any  rocks,  and  im- 
possible in  calcareous  strata. 

'l*he  author  proceeds  to  account  for  the  presence  of  the 
enormous  iiuanlity  of  the  vapour  of  water,  so  constantly  present 
in  eruptions,  and  which,  in  ooeemption  of  Etna,  w.rs  estimated 
by  Fouque  to  be  equal  to  about  5>00(^000  i^ons  in  the  twenty- 
four  honrs.  He  refers  it  to  the  somoe-waters  gaining  access 
is'iirinsr  the  (fuptions  to  the  volcanic  clucts  either  in  the  volcanic 
mountain  itself,  or  at  comparatively  moderate  depths  beneath. 
Me  tlescribes  how  the  sprinj;^  and  wtHs  an.-  intluLrKL-vl  by 
vplcanie  oulbursis.  Ry  somp  oh^L'r\c■r^,  iIk-.i_'  uflVcts  H.ul:  been 
refcrrcfl  Id  llu-  iiillaenco  (jfdry  .iiv.l  wtt  -o,"isun>,  but  tlierc  are  so  ' 
many  recurdid  iii-.taiin:>  liy  c.>in|ief <.Ht  wilotises,  as  to  leave 
little  doubt  of  iHc  f.tct.  riii>  was  also  the  decision  of  the 
inquiiy  by  the  late  Prof.  Phillips,  who  asks.  Why  is  the  drying 
up  of  the  wells  and  springs  an  indication  of  coming  disaster? 

The  author  then  oonnders  the  hydro-geologicu  oooditioii  of 
the  underground  wateia.  He  points  to  the  welMcnown  fact, 
that  on  the  surface  of  volcanoes  the  whole  of  the  rainfall 
disappears  at  once,  and  shows  that  when  the  mountain  is  at 
ri--t,  ihc  uiidcri^rfnind  watt-r  must  I'l.ha'.e  as  in  ordinary  sedi- 
mentary strata.  1  hcrefiifc,  the  walei  will  leitiain  stored  in  the 
body  of  thi-  mountain,  in  the  interstices  of  the  rocl.s  ami  si  -iria:, 
and  in  the  many  empty  lava-tunnels  and  cavities.  The  level  of 
this  water  will  rise  with  the  height  of  the  mountain,  and  he 
estimates  that  it  has  at  times  reached  io  Etna  a  height  of  5000  to 
6000  feet,  while  the  permanent  level  of  the  >pnh0(  at  the  base 
of  the  mountain  seems  to  he  at  about  fooo  feet,  'nte  water  doe* 
not,  however,  form  one  Common  reservoir,  but  b  divided  into  a 
num^ier  of  independent  levels  by  the  irregular  distribution  of  the 
scorix,  lava,  &c.  These  b€<ls  are  traversed  by  vertical  dxkes 
nu'.nin^  ladially  from  the  crater,  so  that,  as  ility  ^;t■nerally 
aiiroit  td  the  passage  of  water,  the  dykes  serve  a-,  cmduits  to 
carry  the  water  to  tin-  central  duct. 

Little  is  known  of  the  •n.-dimenlary  strata  on  which  volcanoes 
stand.  In  Naples,  however,  an  artesian  wcU  found  them  under 
the  volcanic  materials  in  usual  succession,  and  with  several 
water-bearing  beds,  from  one  of  which,  at  a  depth  of  1524  feeti 
a  spring  of  water  rose  to  the  surface  with  a  dischaise  of  440 
gallons  per  minute.  When  in  a  state  of  rest  the  surpTus  under- 
ground waters  esca|>c  in  the  ordinary  way  by  springs  on  the  sur- 
face, or  when  the  strata  crop  out  in  the  sea,  they  then  form 
submarine  sprin^^-.. 

During  nn  cru]iiion  tht's<»  condition*  are  comph-tely  ehantjcd. 
The  a--CL'nihni^  lava,  a^  it  tra-.hes  thr(>u^;li  the  solid  [)hi(j  formed 
during  a  Icnctlu  lud  jienod  of  repose,  comes  in  contact  with  the 
water  lodged  around  or,  may  be,  in  the  duct,  which  il  at  OOCe 
flashed  into  steam,  and  gives  rise  to  explouons  more  or  less 
violent.  These  exulosioos  rend  the  momHain*  and  ftesh  fissures 
are  formed  which  further  serve  to  carry  the  water  to  the  duct 
ftom  which  they  proceed  ;  or  they  may  serve  as  dunnels  for  the 
sea-water  to  flood  the  crater,  when,  as  in  the  case  of  Coseguina 
and  Krakatoa,  the  volcano  is  near  the  sen  level.  As  the  erup- 
tion continues,  the  water  stons  immediately  around  the  duct 
bccomi-  (  vhaustcti,  and  then  the  w  .Ucr  loilj^cd  in  the  more  illstant 
parts  (if  the  mountain  rushes  in  to  supp'ly  the  void,  and  the  ex- 
plosions are  violent  and  proloiwed  according  to  the  available 
vohime  of  water  in  the  ^rakimc  beAk  When  diit  store  is 
cxh.iii>tc<l.  the  yame  process  will  go  on  with  the  underiviog 
w  ater  bearing  s^dimetitary  strata  traversed  by  the  volcanic  duct. 

The  author  gives  diagrams  slum  in.;  the  position  of  the  water* 
levels  ttf/<»ey  durim^,  and  afttr  enijution ;  and  detcri'  S  the 
manner  in  wliich,  if  (he  strata  snrrounding  the  iluct  and  below 
the  -ea-Ievel  beCfMiie  exhausted,  tlic  eillux  of  the  (rcsh  water 
which  pa.-j'ied  out  to  sea  thruiij^h  the  permeable  beiis,  wlun  the 
inland  \vati  i^  stood  a!  their  normal  height  above  the  se.i  level, 
these  rWuM  beds  will  in  iheir  turn  serve  .xs  eh.inncls  f<ir  the  s  ■.  - 
water  10  restore  the  lowi'red  water-level  inland.  '^e  ex- 

current  (hannels  which  carried  the  land  wafers  into  '  .  '  bed, 
and  there  formed,  as  tbqr  often  do  otf  the  coaus  of  ihc  Mcditer- 
t  anean,  powcrfiil  fircsh-vater  springs,  now  serve  as  duinnels  for 
an  in-cul  rent  Stream  of  learwalcrt  which*  like  the  fresh  water  it 
replaces,  ]timsses  into  the  volcanic  dnct.   This  with  the 

fact  that  fresh-water  remains  arc  common  in  m.iny  eruplion?, 
.and  marine  riiatomaccous  remains  in  others  ;  al.so  that  the  pro- 
ducts of  decomposition  of  sci-w.itcr  arc  so  abundant  during  and 
at  the  close  of  erupliutis.    With  the  fall  of  the  water-Ievek,  the 
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nvailnbic  siip])ly  tif  water  becomes  cxhausie<l,  or  the  channels  of 
comnmnication  impeded,  and  this  comiuues  until,  with  the 
oeaiioji  of  tbe  extiavuarion  of  Ike  lam,  the  eraptton  oomcs  to 
an  end. 

The  Ulhor  then  explains  the  way  in  which  the  water  may 
gdn  aocew  to  the  lava  in  the  duct)  notwithstanding  beat  and 
prewatre.  TMa  he  oonrideis  lobe  dependent  upon  the  difference 
between  the  statical  and  the  kinetical  pressure  of  the  eolvnm  of 
lava  on  the  side*  of  the  dnct.  In  the  change  from  the  one  state 
to  the  other,  when  the  lava  begins  t<i  flow,  and  its  lateral  pres- 
sure is  lcssene<l,  the  eriuilibriiim  with  liie  surnmndinf;  elastic 
high  pressurt-  mir  tiecomcs  dcstniyed,  and  the  vajvDur  forces 
its  way  into  tbc  iijcendinfj  lava.  As  ihi?i  ])roreer]«,  ihe  heated 
water  fvirther  from  the  tiuct,  and  held  back  by  the  |)ress\ire  of 
the  va{H»ur,  flasbt-s  into  steam  to  supply  its  j  lace.  If  that  water 
diould  Ih:  lodged  in  the  joints  of  the  surrotintiin?  rock,  blocks  of 
it  will  also  be  blown  off,  driven  into,  and  ejected  with,  the 
aioendbg  lami,  as  have  been  the  bloelcs  in  Somma  and  of  other 
volcanoes. 

It  is  the  dfwible  action  thus  established  between  the  inland- 
anil  sea- waters  that  h  i-  )'r  l  :ih;\  [  r -  If  nt;r'!  t!  i  tivity  of  the 
existing  volcanoes  sctU'  ii  in  nit  in  (.  n'li  -,  rir  nliiii  ' coast-lines, 
while  the  great  inlainl  N^  K  Trm  ,ii  L;r>  nt  \  iv(  r^'ue,  the  Eifel, 
Central  Asia,  &c.,  have  become  dormant  or  extinct- 

But  if  water  only  plays  a  secondar}'  part  in  volcanic  eruptions, 
to  what  is  the  motive  ]Towpr  which  causes  the  extravasation  of 
the  lava  to  Ih- atu.t  utL  I  ?  llii^  involves  questions  connected 
with  I  he  solidity  of  the  globe  far  more  hypothetical  and  difficult 
of  proof.  The  iiuthor  first  takes  into  constderation  the  pnibaUe 
thickness  of  the  earth's  cnist  f'nrrt  n  geologicsl  point  of  view, 
and  shows,  that  although  the  j>resent  stabflky  of  the  earth's 
surface  renders  it  evident  that  the  hypKjthcsis  of  a  thin  cnist 
re«tir>it  on  a  flui<l  nucleus  is  untenable,  it  is  equally  difficult  to 
rtc'M'ile  certain  geological  phenomena  with  r>  globe  solid 
ihroughoul,  or  even  with  a  very  thick  crtist.  The  geological 
phenomena  on  which  he  relies  in  jiroof  of  a  crust  of  small  ihick- 
ncas,  are (i)  Its  tlexibility  as  exhibited  down  to  the  most 
recent  mountain  uplifts,  and  in  the  elevation  of  continental 
areast  {2)  The  increase  of  temperature  with  depth.  {S\  The 
volcanic  phenomena  of  the  present  day,  and  the  ontwdiing  of 
the  va»t  sheets  of  tnip]'efln  rocks  daring  late  geologioal  periods. 

He  con  side  rv  that  the  sqne«tn»  and  rfouhllny;  up  of  the  strata  in 
inountnin-ehains — a-,  for  exnn^i  '<  ,  'l.o  200  miles  of  originally 
horiiontal  strata  in  the  Alps,  cns-.lioi  into  a  space  of  f miles 
(and  in  some  c;i--i'^i  the  compression  is  still  greater) —  :  -i  uly  l>e 
accounte*!  for  ciii  the  assumption  of  a  thin  cnist  rcsuui;  <>n  a 
yielding  ^nb<tratHm,  fur  the  strata  have  l>ent  .is  only  a  frer  snr- 
Cice-platc  could  to  the  deformation  caused  by  lateral  pressure. 
If  the  globe  were  '^olid,  or  the  cni'^t  of  great  tMdmess,  there 
iNwId  nave  been  tmthiiig  and  /raeUtrtt  bat  iMt  tvrrmgatifnt. 
Looking  at  the  dnnensions  of  these  folds,  it  is  evident  also  that 
the  plate  cotdd  not  be  of  any  great  thickness.  This  in  connec- 
tion with  the  increase  of  heat  with  depth,  and  the  rise  of  the 
ii  .'htn  ■  i\  1  I  !■  JL'li  Villi  iiiic  ducts,  whicli,  if  too  loni^,  would 
allow  the  i.nva  to  con*olid.ite,  leads  the  author  fo  bi-Hrve  that 
the  otiter  Solid  cni-t  may  be  Ic^'-  i  \rTi  thnti  iw  piy  iin''  -  thi'  L. 

That  the  crust  does  possess  great  mobility  is  shown  by  the 
fact  that  since  the  titacial  periofl  there  have  been  movements  of 
continental  upheaval— to  at  least  the  extent  of  1500  to  l8co  feet 
— that  within  more  recent  times  they  have  extended  to  the 
height  of  300  to  400  feet  or  noie»  and  they  have  not  yet  entirely 
ceased. 

With  ret^.ird  to  the  suggestion  of  the  late  Prof.  Hopkins  that 
the  lava  I^e^  in  molten  lakes  at  various  depths  beneath  the  sur- 
face, thf  :iii(hor  liniU  it  diflficsili  :  >  cTf.  ivi  't  i  ;i  r.nlit-Mti  as 
separali  mikI  u,dt|>en<icnt  local  ignetnis  cerurt>,  in  pre^icncc  of 
the la»K;e       .-^  m  l>v  modern  and  by  recently  extinct  vi>l- 

catToes.  iUit  I  he  chief  objection  i».  tlial  if  such  lakes  existed 
they  would  (end  to  deptalkn,  ami  as  ihry  could  not  be  replen- 
ished from  surrtvunding  areas,  the  surface  above  «onld  cave  in 
aiKl  becomo  depn>scd,  whereas  areas  nf  volcanic  activity  are 
ttsnally  areas  of  elevation,  ai»d  the  grcn  b.T-.Tltic  nutwellings  of 
Colorado  and  Utah,  inxtead  of  being  iccoinpanicd  by  de[nession, 
form  trrufi  r;ii-.<l  500010  t7,ooo  feet  .ihuve  tbi-  *eadcvrl. 

ThcM  ^low  -'  I  il.ir  iiplieav.ils  and  depressions,  this  domed 
elrviitiiin  ol  -fVi  Ht  \<ili.Tiiir  aren'i,  the  aiitlKir  thinks  iv.:,~.x  I'lm- 
patible  with  till'  iiii>viment  of  a  thin  cni<it  on  a  slowly  yielding 
viscid  lir„lv  or  lavrr,  al-.o  of  no  cTient  tir.ckness,  nn<l  wrapping 
round  a  94>iid  micleus.  The  vi»cid  magma  is  ihtts  compresse'l 
between  the  twosnlids,  and  while  yielding  in  plaoes  to  com- 


pressicm.  it,  a>-  a  consequenc.-  of  \\<  nimr*    ~  : . 
like  proportir^-n  in   contenninoui  ucisl    \.  u.  vs. 
instances  the  itnposing  slow  m  ivemenis  f'-^Cii, 
so  long  l>eeii  g<'ing  on  along  almou  ill  lix  IniSr'- 
shores  <if  the  Polar  Seas,  and  to  the  arei*  uf  -Wpr. 
SO  often  further  south  subtend  the  ufihcaved  4lHnr:< 

With  revpect  to  the  primary  canse  of  diearthr^  % 
extrava-«.'ition  "f  lava,  the  autlior  tce«  n-^  lijj-  'lj'^f   •  ' 
all  the  conditions  of  the  ca»c  so  Ws-il  %•>  tr-f   -  i  t 
secular  refrigeration  and  contraction  af  J         .  „ 
solid  crust — not  as  origin.illv  hcM,  wlih  .1  fiu,'  v. 
the  nuHlifications  which  he  hns  nAmeil,  wl  •. »  j  ,• 
compatible  with  the  cooduiuons  of  live  tSMxa'  1 
have  inv(.-3tignicr{  this  part  of  the  problem  ^iLu^ 
tcrrestri.1l  heat  by  radiation  is  now  ncnedin^  au 
the  contraction  needed  for  the  •jvaniilyal  Uvs ? ^ " 
long  since  calculated  that,  suppoMiag  6ts  r  Aibs  > 
take  place  annually,  h  would  reouire  a  c(nNn*> 
ratlius  of  the  e.irih  to  tV:e  extent  'it  I  mm.,  or  »1»  j 

Tile  author  tlicrcfoTc  corcKutv  th^!,  si^.V    <  ' 
of  the  lava  is  liuc  to  the  Utter  catt-e,  »f>p  ir  /  •  • 
line  alone  to  the  surfaci  and  un^^^:^r'>ll^■i  n  ;  :■  • 
comes  into  contact       i!  rises  ihron^li  '.'r-^r 
violence  of  the  eruption  being  in  eaaa  {vopcsru  « 
which  so  gains  acoets. 

Geologists'  Association.  .Npril  9.  — A  *bir*  ■ 
Notes  on  the  Oklhaven  pchblc-bcd^  at  Catcrha  *: 
Mr.  T.  V.  Holmes.  F.fJ.  S..   The  workma  a 

adjoining  the  C.iterham  W.iterwoirkt  recrtrls  »t 
cavity  in  the  pctible-b(-<i«,  which  was  ri*,'».> 
and  Mr.  R.  Mddola  \isiteil  the  sj-d  in  f^- 
cylindrical  in  -h.ipe,  ficm  ten  10  clevtrn  {<:■'<  ;•  ^ 
five  to  six  in  iliametei,  its  stls  bring  nt.i-li  i.  "  - 
»)f  the  existence  of  others  wa«  noted,  in  :  ;  ». 
similar  hollows  arc  by  no  means  nire  m  tbe< 
cavities  dout>tK  >s  owed  their  OcigtA  to  thr  txttaa 
the  chalk  K-ncatb,  wUdl  pipe*,  fttm  thesuptncr  * 
and  there,  of  the  tipper  strata  of  giavd  m  <^-^ 
lower,  had  not  been  entirely  filled  np.  Tyfftz 
hollows  elsewhere  were  given.    T^c  e»i^feacc  «  «• 
moditied  "  loam  with  flints  "  in  the  cni  t.!  "f  t|- • 
also  iiotefl,   and  the   writer  csplajnr<l  h'* 
.accfnmtoi  (or  without  r<-cr'ur;e  to  the  bvpo'l"'-i^  >'  ,  - 
—On  the  Cla.-ial  Drifts  of  Norfolk.  Vy  Mr  11  : 
F.CI.S.    After  dewrribing  the  general  chi/Ji"--- 
Norfolk,  Mr.  Woodward  allude!  tu  the  rUfti.  j '  -  • 
the  suKiivisioiia  in  different  area5.  fty  the  lwi>  V  '* 
no  infallible  guides  are  fumishol  bf  lilMiVf'  - 
fossils,  or  even  by  stratigraphicjil  scqtienoc  J*  ' 
broad  way,  two  divuiom  mi^  be  bmIs  <«•  '  '| 
Cllacial.  including  the  Cromer  Till,  Contorff^  ' 
calle<l  Midiile  (ilacial  :  and  (  2)  the  ITpper  <  rt«jJ.      *  ^ 
chalky  boulder  clay  and  c:innon-»hor  gri'r  V 
are  l>ome  out  in  part  by  the  evidence  of  ^-.<r;'- 
the  character  of  the  stones  inil'c-il  lcd  in  t^r<   •  .ilf  -  ' 
in  part  by  the  evidence  lliaf   the  r<.inK«tit»» 
Cbacial  lieds  wc-re  ptoducwl  bv  the  agetf  wV.^  ' 
chalky  liouldcr  clay.    Mr.  Wou«lward  eJcpt*%*e'  -  , 
the  shells  foun«l  in  the  Middle  Glacsal  sand;  ii '  - 
the  Glacial  period,  bat  were  dciitwl  in  part  hcu  1  -  , 
north  of  Norfolk,  now  either  entirely  muuiwf  " 
l>eneath  the  waters  nf  the  North  Sea.  The  • 
forms  that  lived  during  the  periolof  the  c^'Cill-^^ 

were  sui'i  I     .  .luthorities,  to  hi«;  n- 

Mediterrancati  lur'a  <iunng  subai<rjjrr>ce  -sf  '.:>'  »  ^ 
times  and  at  an  interval  when  the  climate  *i'  ^  -  , 
was  drawn  to  the  occurrence  of  bcml>k3  ' 
Glacial  deposits  near  Hertford  ;  and  it  wo  '  j 
shells  derived  from  the  coralline  aad^cd  oac  ^  "  > 
by  Mr.  T.  P.  Jamiewn  in  the  drift  of  AbenteasB-  | 
il.ai  Pliocene  deposits  had  fnrmetfy  ctltoie*  *»  1 
.^c  tiaml.  Briefly  alltwUng  to  the  m«1hAj  i''**^*  > 
glacini  diift^,  >fr.  Woolwaid  p.'Loo'l  'n  ti^  j 
of  I'nlss.litdic  implements.    The  m.ininiiti^i  i-^'  ^  *  ! 

'ii    1  ^H-longcd  to  the  gmup  <whiv-h 
i  h.Tme*  Valley  de{>osits  anil  were  rort  wilt\  >J« 
Hank.    WTien  ihesx-  deposits  » rrr  Ai:rtitn>ib''  • 
Ou«e  joined  the  waters  of  the  Thames  anil 
now  covered  by  the  North  Sol 
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Anthropological  Institute,  April  14. — Prof.  Mower, 
i-h.,  \  ice-rrcsjilcnf,  in  the  chair, —  The  clci  tion  of  J.  G. 
xcr,  H.  k.  li.  Gosselin,  and  J.  Browne  was  announced. — Pr. 
r>.  Girson  read  a  ])apcr  on  the  inhabitnnts  of  'l  icrra  del 
'go.  Three  tribes  inhabit  the  archipelago  of  'l  icrra  del 
-'g»:  the)'  arc  colled  the  Onos.  who  inhabit  the  north  and 
.  shores  and  ie«cniblc  the  I'atagonians  in  beinj;  a  tall  race, 
-•fly  living  by  hunting,  but  suppieinenlin};  llicir  food  with 
II  •  fish  .inil  other  marine  animal-;  the  \'ahRni»s,  who  live  on 

^linre-  of  the  Beagle  Channel  an<l  southern  islands,  an<l  are  a 
It  •ifunted  race,  subsistinp  almost  entirely  on  the  prtvliicVs  of 

*ej  and  birds  ;  the  Alaculoof>,  who  dwell  on  the  western 
nds  and  arc  verj'  similar  to  the  Vnghans.  These  last  two 
^  and  their  characters  were  chiefly  discussed,  l)cing  better 
■wn  to  Ui.  They  lead  a  very  degraded  life,  wanderipg  about 
II  place  to  place,  possess  no  honses,  but  construct  shcllers  out 
lie  branches  of  trees  and  Iniild  canoes  of  bark  ;  they  wear 
■  little  clothing  of  any  kind.  In  stature  they  are  short,  the 
averaging  about  5  feet  3  inches  .and  the  women  about 
-el.  In  the  charncter  of  their  skull  nnd  skeleton  they 
mble  the  other  wild  native  tribes  of  America,  but  by  isolation 

•  .issuniefi  certain  characters  peculiar  to  themoclves.  The 
il.ition  of  the  Fuegian  lUands  appears  to  lie  about  3000. 
h  information  is  still  required  regarding  the  people  and  their 
\\  cuftums.     The  osteological  characters  of  the  Yahgans 

l>ointed  out  and  di&cu&»ed. 

£DINBl7ltr.II 

athennatical  Society,  April  10. —  Mr.  A.  J.  G.  Barclay, 
dent,  in  the  chair. — Mr.  T.  B.  Spr.iguc,  F.K.S.E.,  con- 
loil  a  paper,  which  was  reail  by  I'rof.  Chry^tal,  on  the 
i.Ttninatc  form  o' ;  ami  Mr.  John  Alikon  diseased  the 
crties  of  the  6o-called  Simson  line. 

syal  Physical  Society,  April  15,  Prof.  John  Duns,  D.D., 
S.  K.,  Presiilcnt,  in  the  chair. — The  President  re.id  a  paper 
bnomialities  of  Development  and  the  Kcprodiiclion  of  Lost 

in  Living  Organisms,  with  exhibition  of  Tiliqua /ernandi, 
other  specimens. — Mr.  H.  M.  Cadell,  B..Sc.,  H.M.  Geo- 
\\  Survey,  communicated  notes  on  contorted  shales  below 
l'iII  in  Craigleith  Quarry.  These  were  very  fine  examples, 
r«e  oljserved  them  1k:1ow  the  boulder  clay  on  llie  cast  side  of 
juairy  in  1S80.  The  non-bituminous  shales  nverlying  the 
sitine  were  at  some  places  turned  up,  and  curled  over  as  if 
•me  heavy  body,  which  might  either  have  iKwn  the  great 
hect  which  movrd  front  wot  to  east  across*  the  country 
ig  the  glacial  period,  or  icebergs  sailing  along  at  a  later  part 
ic  MHie  |)crio<l,  and  sinking  the  Ixittom  with  projecting 
•t\.  The  fact  that  the  shales  were  twisted  in  difterent 
lions  seemed  to  favour  the  iceberg  theory  in  this  instance. 
Jadeli  also  referred  to  contortions  of  the  edges  of  the  same 

of  sliales  in  the  Suburb.m  Railway  cutting  at  .MeggetLind 
>car  CtaiglocLhart  Hill.  Bending  over  of  the  edges  of 
.  &c.,  was  sometimes  seen  in  cases  where  the  strata  dipped 
h  angles  into  the  face  of  a  slope,  and  Ihis  might  lead  an 
rriencol  geologist  into  great  peridexily.  This  kind  of 
was  due  sinrply  to  giavitation,  and  had  ntthing  to  do 
..C  action.  Mr.  F.  E.  Beddard,  M.A.,  F.R..'^.E.,  F.Z..S., 
iinicnted  a  note  on  the  anatomy  of  a  new  species  of  earth- 
,  bcltujRin^'  to  the  genus  AkiiuthodrUu^.  —  Mr.  \V.  Ivi<;on 
J.-im,  F.C.S.,  referred  to  the  presence  of  /■'ni ^iltaria  in 
;c<l  quaniilifs  in  the  water  supply  of  Klie,  in  Fife.  The 
3  was  stated  to  l>e  a  iMimewhat  rare  one,  nnd  was  found  in 
ler  beds  in  such  quantities  as  to  form  a  complete  coal,  and 
sc  frequent  renewal  of  the  beds. 

Paris 

idemy  of  Sciences,  April  13. — M.  Boulay,  President,  in 
— Theorcnjs  relating  to  the  aclinometric  functions  of 
dc  plaques,  by  M.  Ilaton  de  la  Gonpilliere. — Remarks  on 
.citrton  of  a  cave  hysena  (//ivm«  sf4lita]  discovered  by 
lix  Jvi-Rnault,  and  presented  to  the  .<Vca*leii>y  by  M.  Albert 
y.  These  rem.aini,  recently  found  in  the  Gargas  district, 
r    I'yrcnccs,  confirm  the  view  already  aflvancetl  by  liic 

•  tliat  the  cave  hyxna  was  merely  a  heavy  variety  of  the 
It  ft'^i'ttto  (spottetl  hyxna),  still  surx'ivrng  in  Centr.al  .\frica. 
the  |inlhogenetic  and  prophylactic  action  of  the  comma 
IS,  by  M.  j.  Ferran.  From  experiments  made  on  several 
"»  subjects,  whose  names  are  given,  the  author  concludes 


that  by  hypodermic  inj  ctions  of  thi»  germ,  man,  as  well  as  the 
guinca-pig,  may  be  infected  with  true  cliolera  morbus,  and  that 
immunity  from  further  attacks  may  be  obtained  by  such  injections 
in  more  or  less  graduated  doses.  He  pro]>ose$  to  repeat  the 
ex|>eriments  here  described  in  the  presence  of  a  Commission 
ap|K)inte<l  by  the  Academy. —  On  the  so-called  "  herpol- 
hodie,"  a  transformation  on  the  fixed  cone  of  the  "polhodie," 
already  descrilnid,  by  M.  A.  Mannheim. — F'urther  results 
in  the  theory  of  matrices :  their  distribution  into  species, 
and  formation  of  all  the  .species,  by  M.  Ed.  Weyr. — A  new 
method  of  determining  the  constants  a,  7,  8,  of  the  large 
mirror  M  of  the  sextant,  by  M.  Gruey. — On  the  law  of  densities 
in  the  interior  of  the  earth,  in  connection  with  M.  Tisserand's 
theory  of  the  figure  of  the  earth,  by  M.  R.  Radau. — Resistance 
experiencc<l  by  an  indefinite  circular  cylinder  immersed  in  a 
fluid  to  move  as  a  jicndulum  in  a  direction  perpendicular  to  its 
axis,  by  M.  J.  Boussinesq. — On  the  phenomena  of  diffraction 
produced  by  an  o|iaque  screen  of  rectilinear  outlines,  \vj  M. 
Gouy.  Two  points  are  considered  :  the  diffraction  of  light 
within  the  shadow  of  the  screen  when  the  ambient  medium  is 
more  rcfringeut  than  the  atmosphere,  and  ditYraction  without 
the  shadow  of  the  screen. — On  the  phenomena  presented  by 
the  permanent  gases  when  eva|)orate<l  in  vacuum  ;  on  the  limits 
within  which  the  hydrogen  thermometer  may  be  employed,  and 
on  the  temperature  obtained  by  the  ex]>losion  of  liquefied  hydro- 
gen, by  M.  S.  VVroblewski. — Influence  of  dilution  on  the  co- 
eflficicnt  of  lowering  of  tlte  freezing -jioiut  for  substances  dissolved 
in  water,  by  M  F.  M.  Raoult. — On  the  vibratory  fonns  of 
square  plaques,  by  M.  C.  Dccharme. — Description  of  some 
iinfK>rlant  improvements  recently  effecle<l  in  the  gas-heated 
thermo-electric  pile  invented  in  1874  by  MM.  Clainond  and  J, 
Cluirpcntier. — On  a  new  el;ctric  pile  acting  with  two  fluids, 
by  M.  A.  Dupre. — On  the  diurnal  variation  of  the  mag- 
netic elements  at  the  Pare  Saint -Maur  01>servatory  during 
the  years  18S3  an<l  1SK4,  by  M.  Th.  Morccaux. — On  the  depths 
to  which  the  solar  rays  penetrate  in  marine  water,  by  MM.  H. 
Fol  and  Ed.  Sarasin.  From  a  scries  of  experiments  made  in  the 
month  of  March,  18S5,  nt  Villcfranche-sur-Mer  (Mediterranean) 
analogous  to  those  previously  carried  out  at  the  Ijikc  of  Geneva, 
the  authors  conclude  that  in  fine  weather  the  last  rays  of  light 
are  dlssiiiated  in  the  Mediterranean  at  a  depth  of  atx>ut40om. 
below  the  surface. — On  .a  remarkable  deviation  of  the  trajectory 
of  a  cycl<»ne  obtervol  lost  February  on  the  north-cast  coast  of 
Mari.a;ras<:ar,  by  M.  I'clagaud.  Ahnost  for  the  first  time  since  the 
Indian  Ocean  has  l>een  visited  by  Euro|>eans — that  is,  the  last 
four  hundre<l  years— a  cyclone  has  visited  the  Island  of  Mada- 
gascar, causing  groat  dam.oge  to  the  French  flrct  and  other 
(jiipi^ing  along  the  north-c.a.sl  coast. — Note  on  the  oxides  of 
copper,  by  M.  joannis. — On  the  mutual  attraction  of  bodies  in 
solution  and  solid  bodies  immerse<l  in  the  fluid,  by  M.  J. 
Thoulet.  In  this  second  note  the  author  shows  that  such  mutual 
attraction  exists  that  it  is  instantaneous,  and  that  in  the  normal 
conditions  it  is  directly  propc»rti<mcd  to  the  surface  of  the  im- 
mersetl  solid. — On  a  new  process  for  |»reparing  cyanogen,  by 
M.  G.  Jacq\iemin. — (Quantitative  analysis  of  cyanogen  mixed 
with  carbonic  acid,  nitrogen,  oxygen,  and  other  gases,  by  the 
same  author. — On  the  primary  haloid  rderivati^-es  of  ordirtary 
ether,  by  M.  L.  Henry. — On  the  existence  of  a  nervous 
system  in  the  Peltogaster :  a  contribution  to  the  history 
of  the  Kentrogonides  ( Rhizocephals  of  Frit2  MiiUcr), 
M.  J.  Delage.  —On  the  nervous  system  of  the  Bothryo- 
cephalids,  by  M.  J.  Niemiec. — Notes  on  three  new  species 
of  Ascidians  from  the  coast  of  Provence,  by  M.  L.  Roule 
— .\  new  contribution  to  the  question  of  boric  acid  of  non- 
volcnnic  origin,  by  M.  Diealafait.  It  is  shown  that  boric  acid 
is  not  always  of  volcanic  origin,  but  that  vast  iju.iniitie-.  exist  in 
the  salt  lakes  and  saline  marshes,  nil  the  elements  of  whidi  arc 
of  a  sedimentary  chai  acter,  and  which  amid  more  or  less  complex 
))hysical  and  chemical  ch.anges  h.ave  still  their  first  origin  in  the 
evaporation  of  normal  marine  basins. — On  soine  specimens  from 
a  rcnaarkablc  fossil  forest  in  the  Reserve  of  the  Navajos  Indiaiu, 
Arizona,  by  M.  E.  L>este. — Note  on  the  springs  in  the  district 
of  Gabes,  North  Africa,  by  M.  L.  Dru.— On  the  work  being 
accomplished  at  the  st.ation  of  Kondod,  established  > 
French  section  of  tlie  African  IntematioBal  Sosietv. 
Bloyct. — On  the  inlhience  of  the  nervous  wrtuem  i 
ueralnre  of  the  Ixxly,  by  M.  Ch.  Richet.— Studks 
Kalation  of  formcoe,  and  of  moaochlonirette^!  form 
of  methyl),  by  MM.  J.  Rcgnanit  aad  VOIejcan.sP' 
less  character  of  the  comma  bacillus,  and  oa  iir^ 
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perms  in  the  atmospScr-,  hy  M.  J.  Hericourt.  The  author 
ft  Ills  that  the-vc  organisms  are  normally  present  in  all  kinds  of 
WAter,  and  in  the  form  of  si>ores  or  germs  everywhere  in  the 
atmosphere.  There  arc  mmy  varieties,  some  apparently  identical 
with  the  comma  bacillus  of  cholera. 

Berlin 

Physical  Society,  March  6. — Dr.  Kalischcr  descril>ed  anew 
secondary  Ijattcry  intended  to  overcome  the  disadvantage  of  the 
usual  accumulatiir-.,  namely,  that  the  sheet  of  lead  used  as  anode 
^  "t  ver)'  soon  dc^^^oycd.    This  object  he  attained  by  adopting 
a  very  concentrated  solution  of  nitrate  of  lca<l  as  electrolyte,  and 
iron  as  anode.    The  iron,  on  being  immerse<l  in  the  solution  of 
lead,  became  passive  .and  resiste*!  every  cornxling  effect  of  ihe 
fluid  ;  in  other  rcsiKCts  the  peroxide  of  lea  I  on  the  electric  charge 
Inrcame  dej>osite«l  at  the  Rno<lc  as  a  very  firm  coherent  mass 
enveloping  and  jTotecting  the  iron  on  all  sides.    The  charge 
w.as  continued  till  the  gre.itcr  part  of  the  nitrate  of  lead  wa*. 
decom|>ose<l,  a  condition  which  was  marked  by  the  occurrence 
of  a  greater  development  of  gas  at  the  anode.    .\t  the  beginning 
of  the  charge  all  development  of  g-is  must  be  avoided,  .as  other- 
wise the  |>eroxide  of  lead,  or,  more  correctly,  the  hytlrate  of  ()er- 
oxide  of  leatl,  l>ccamc  covered  with  bubbles.    .As  katho<lc  a  sheet 
i>f  lead  w  as  used,  but  it  w.xs  atten<ietl  by  two  disadvant.i^es.  In 
the  first  place  the  leail,  during  the  charge,  separated  itself  at 
the  kathode  into  long  cr^-stal  thre.ads,  wbicn  soon  ])asse<t  through 
the  fluid  and  produccti  short  closing  (of  the  current).    In  the 
second  place  the  nitric  acid,  which  remained  in  the  fluid  after 
the  separation  of  the  le.ad,  acted  very  powerfully  on  the  sheet  of 
lead.    IU>th  disadvantages  Dr.  Kalischer  avoided  by  amalgam- 
ising  the  katlunle.     This  accumulator  of  iron,  concentrated 
sidution  of  nitrate  ol  lead,  and  amalgamised  lead  yielded,  after 
the  electric  ch.irgc,  which  ctiuld  l>c  carried  out  without  any 
s|>eciAl  preparation-^,  a  current  of  al)out  2  volts  ;  after  al)out  six 
hours' discharge,  however,  the  electromotive  force  sank  to  \"i 
v  'Its,  but,  «in  the  Kittery  Inring  left  to  itself  for  twenty- fmir  hours, 
it  In-rame  a  little  inere.ised.    Acconling  to  the  measurements 
bilhrrto  taken,  the  functuuis  of  this  accumulator  were  satisfactory. 
.An  attempt  to  substitute  sulphuric  manganese  for  nitric  learl  m 
Itiis  liallery  did  not  answer  the  pur]>osr,  as  the  |>eroxide  of 
manganese  «e|virated  itself,  not  in  a  continuous  Layer,  but  in 
liMwe  scale*.-  I'rtif.  Sihwalbe  Laid  licforc  the  Society  a  piece  of 
H  pie/\>nicter  which  had  burst  under  a  pressure  of  ten  atmu- 
i»phetes.    The  rather  thick  glass  w.as  traversed  by  longitudinal 
hssurrs,  disltlbull^l  with  perfect  regularity  and  exactly  parallel 
t»>  e.uh  other.      I'n»f.  Schwalbe  further  spoke  of  the  icc- 
outciopping^.  rrseiiibling  ostiestos  and  glossy-like  silk,  which 
rnirr^ol  on  old.  decaynl  twigs  and  branches,  and  which  he  had 
iili«eivc«l  in  li'iincr  wiiUers.    He  supposed  that  they  origin- 
aie»l  in  the  crystallisation  outwards  of  nee«lles  of  ice  fmm  the 
%ki«lri  in  the  inlriioi  of  the  wood  under  moderate  and  slowly 
a«Uaii\  iii^  o>ld>.     This  winter  alMi,  as  in  former  winters,  he  had 
Mictersli»l  in  cll>ciuig  these  glacial  outgrowths  artificially  on 
koiiie  lM  i|;s,  by  iinpirgnating  them  with  water  and  then  exposing 
Ihrm  to  .«  slow  iiu  leasing  cold  of  from  -  2*  to  -  3°.    To  test  the 
aiiiiirttv  ol  lhi«  hy|iothesis,  he  instituted  experiments  with 
«.>luiioii>  id  ftalt.    A  solution  of  nitre  gave  very  satisfactory 
imilis.    When  ajdecaye<l  twig  was  thoroughly  saturated  with  a 
•oUilion  of  nitre,  ond  then  left  to  evajwate,  there  then  cropped 
i>iil  on  it  delicittr  glossy  protuberances,  perfectly  similar  to  those 
uliseivcd  in  nature  on  moist  pieces  of  wood.    In  this  last  case 
it  was  iin|MiMible  thai  anv  increment  could  come  from  the  out- 
*idc  ;  (heke  crystal  needles  could  have  grown  only  from  the 
interior.    With  ihe  culie-crystollising  kitchen  salt,  on  the  other 
h.tnd,  the  cxpeiinicnt  did  not  succeed.    The  speaker  related 
lli.ll  the  lii>t  observations  of  these  ice  outcroppages  were  made 
)•)  ihr  Duke  of  Argyll.    The  pillar-like  outgrowths  which  in 
recent  liiiick  had  lieen  largely  ol>servc4l  by  Knglish  naturalists, 
and  which  he  had  formerly  o'.scr\'e<l  an<l  de*cril)c<l,  were,  in  the 
o)>inion  of  the  a|)eaker,  likewise  excrescences  from  the  interior. 
—  Dr.  Kuyter  read  a  paper,  sent  in  by  Dr.  Mullcr-I.ribath,  in 
which  ihc  latter  endeavoured  to  refute  some  objections  raised 
a  ;«inst  his  ex|>eriments,  communicatetl  to  the  Society  at  the  last 
lining,  re»|)ecting  the  magnitude  of  the  sphere  of  influence  of 
molecular  attraction. 

.March  ao.  —  Dr.  Gross,  starting  from  theoretical  con- 
kideralions,  instituted  the  following  experiment: — I'wo  iron 
electrodes  overlaid  with  sealing  wax,  in  such  a  manner  as 
I  >  leave  only  the  terminal   planes  free,  were  dippc<l  into 


solution  of  chloride  of  iron,  clai«d  br  mnw  d  i'. 
into  a  circle,  and  any  ine<]ualitie«  iIktc  k.^  ■. 
ailjusted    according    to    the     F'c^mior I 
method.      When   now    one  electriJe  mt»  w 
magnetising  spiral,  there  w  a-.  >cen,  oa  iti '"icqi  _^ 
electric  current  passing  from  the  ma^wr.:  tk 
the  fluid  to  the  non  magnetic  clectr.»L-><  I' 
that  the  current  was  a  thcrnv>-«le:tr«  aat 
wanning  of  the  magnetising  spiral  ;  fcai  a  l:^-' 
showed  that  the  air  within  the  marpc(JU{ 
warmer  than  the  surroumling  oir.    BcwJss.  .; 
was  to  be  magnetised  waN  surrouade-  'n  1 
through  which  watfr  of  a  iein|)CTatarc  12  • 
w.is  constantly  (lowing;  ;  and  yet.  luvwicwo  • 
fully  copling  influence,  the  currrnt  a]«t}^  ,-»- 
nctic  to  the  nun-m.agnctic  eleciro'le.  nbem* 
must  have  passed  from  the  warm  to  ibe  . 
electric  current  «  as  therefore  jrroduce'l.  r.  •  i. 
temperature,  but  by  the  niagne'.ivau  o  r4  dK  u 
current  continued  so  long  as  the  ele.tr  .!<  ' 
the  cleclrtHlcs  were  oow  brought  into  a  lit*.  V 
to  lie  behind  each  other  in  the  axi»  <*  '\k  ".*».  • 
terminal  planes  turned  t>>  each  other,  tfjca.  :t  • 
of  one  electrode,  an  electric  current  a^xia  a. 
however,  from  the  nun-magnetic  eleclr«V.  th^- . 
ihc  magnetic  electrcMie.    The  diirctioo  <-i  ilw  . 
t-equenily  dependent  on  the  direction  0/  tli;  m.^ 
electrolyte  and  the  sectmd  elcctn>de.  \» 
sulphates  of  iron  couhl  l>e  u«eil  in  tbr>r  a,'< 
these  only  such  as  receive<l  the  free  termmi;  • 
tnxles  nakedly.    Dr.  Gross  bcUcred  ihil  :.*• 
str.itetl  by  him  in  the  ex^x-nmenis  ihn*  ilrki'-'  •• 
the  thermo-electric  cunents  ).twem  njjr««  - 
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wires,  which  were  a  »u'  'cct  si  •'■ 


Cbeaerr 


CONTENTS 

The  "Challenger  '  Expedition    .  . 
Frankland  and  Jspp'a  Inorganic 

Prof.  M.  M.  P.  Muir  

Letters  to  the  Editor  :  — 

Mr.  I.owne  on  the  MorpholuKj  tt  ISMT.'  ' 

Prof.  E.  Ray  Lankcster.  P.ltS.  . 
Abnomtal  Season  in  the  Niger  E»eJlx . 

OReilly  

Tanly  Justice. — Z  

A  Query.  —  M.  X.  

The  L'se  of  Artificial  Teeth  by  the  AaafiH-'- 
F.ir-sighteilness. — J.  Starkie  Gardner 
Aims  and  Methods  of  the  Teachinc  of  r^' 

By  W.  Odell  

The  Work  of  the  U.S.  Signal  Office  yoAc^-**^ 

Haaen  

A  Recent  Japanese  Eartbqaakt.    Py  ^  ' 

Ewing.    (Illustralfd)   . 

Early  Maturity  of  Live  Stock    .  .  . 
The  Borneo  Coal-Fields.    Bv  Rev  J.I 

Woods   I 

The  Paris  Central  School  of  Arts  and 

Ulluitrnttd)   

Notes  

Our  Astronomical  Column  ; — 
Ilallcy's  Comet  in  I456  . 
Th.- -f..?.!!  Su1.i 
Astronomical    Phenomena   for  tba 

April  36  to  May  a  

Geographical  Notes  .... 
The  Scottish  Meteorologica 
University  •* 
Scientific 
Societii 


lar  Eclipse  OB  September  9 
Phenomena   for  tbs 


Digitize 


//  23.  1885] 


NA  JURE 


CXCVil 


BSCRIPTIONS  to  "NATURE." 

t.  J. 

Vearlj  28  O 

Hilf-yearly  14  6 

Quarterly   76 

the  United  States,  the  Continent,  and  all  places 

I  the  Postal  Union  :— 

»  d 

Yetrif  30  6 

Half-jrearly  15  6 

Quart*  rly   80 

/  Offiii  Orders  fayabU  to  MACMILI.AM  CO. 
3FFICE:  19,  Bet>ford  Strf.kt,  Strand,  W.C. 


Di'ari?  of  Soricttcj» 


»3 


Dr.  Burrh. 


;  and 

U^TA 

W. 
of  a 


London 

THURSPAV,  Ap«ii 
5ociKTV,  «l  4. -JO. — MjgticttMlion  of  Iron:  Pr.  Hopiiin-jn.  F  R  S 
he  Ouuii»  )iri>  luc^  by  M.ignetiulion  in  lh«  I/-iii{rh  of  R.^  l  ,  nf 
itcci,  and  Niclel :  Shclford  Bidwell  — The  l'>«cniial  Natiirv  r,f  the 
tnc  of  Phyloi'h.iKCUi  Lirva:  (and  iheir  Pupa:) ;  wilh  an  A<.C'>ii!)l  of 
■  •prrimcnt*  up<jn  the  Kelaiiun  hctween  the  Lulour  of  «urh  I^rvx 
tl  of  iheir  FolhI  riant«  :  K.  P.  Puulton. 

or  Arts,  at  3  — The  ChemUlry  of  Kiiiilajce  :  F.  J.  Lloydd. 

or  TKLECRAril   F.NGINKKRS.  a(  8. 

NaTlTOriiiN.  at  v  — Natural  Korv;e%  and  Encrgiec  :  Prof.  Tyndall 
\OH  Kf  Civit.  Es<:iNKek<i.  at  8.— On  the  Scat  of  Klcctn.ni  ■live 
n  a  Voltaic  Cell  :  Prof.  Oliver  L-xIcr. — Klectrical  Definitions, 
clalure,  and  Notation  ;  Amlrew  J.imieion,  F.  K.S.  K. 

FRIDAY.  AraiL  j«. 
•  MimosroricAi  Cli  ii,  at  8. -On  a  New  Flagellate 
Economy  of  the  Hive        :  F.  Che»hire. 
sSTiri'  i  lOS,  at  9.  — Briti'ih  FosmI  Cycad«:  W.  Camither^ 

SATURDAY,  Aran.  25. 
SociETV,  at  J. — On  the  Theory  of  Illumination  in  a  Fog 
•nochromniic  Teleicope  wilh  Application*  to  Pholomctry  : 
h,    K.R.S  — On  Compound  Dyn.im  j  Machines:    Prof.  A 

,    KKS  -l*n  ihc  I >elcrniination  of  the  Heat  Capacity 

meter  :  \.  W  Clarke. 

Ts"  A!.soriATiON.  at  a — V'i«it  to  the  7o<>l>>Kii.-al  Garden*  ;  Pemon- 
-J  TO,  by  Dr.  P.  L.  Sclaier,  at  the  Kan>:.iroo  Sheds,  on  Mar- 

ind  F.deiit.ita,  and  their  ReLilion  to  Extinct  Forms. 
•.TITDTION.  at  J —Fir-trees  and  their  Allie*  :  W.  Carrulher*. 

I-  Ll>  Clcii,  at  6.  JO. 

MONO  A  V,  Arait  a;. 

KtKiRArMiCAi.  SociKTV,  at  8.10. — Letter  announcing  the  As'-rnI  of 
Kaim.ma,  Kriti<h  Ouiana  :  K>erard  im  'I  hum. — -Note*  on  the 
10  Ruraima  and  Ascent  of  the  Mountain:  H.  J.  Perkins. 

TUESDA  V.  Ai-ait.  j8. 
•TiTfTioN.  at  1.— Digestion  and  Nutrition  :  Prof.  Gamsee. 
5<"  IKTV,  at  S. — The  Practical  Importante  of  <l.i»eous  OccluMon  : 
ihnsori. 

It  (MiicAL  iNSTiTfTK,  at  8.— On  the  P,-»s(  ■\nA  Present  Condition 
in  Rude  Kiona  Monuments  in  Westmorljnd  :  .\  L  I>ewis. — 
ileral  Constructions  near  Camac  :  Rcar-Adm  ral  F  S.  Trcmkii  — 
Ikifi-Scs  aton  or  Anci<nt  Sacrificial  Stone  of  ihc  North-We^i 
'  Ciinnda  :  M  Jean  I."Heurrux,  Uovcmnient  inierjjrcter  lo  the 
t  Iniliani. 

WEDS  BSD  A  Y.  A  Mi  11.  a^. 

L  Socmiv,  at  9. — On  the  Structure  of  the  Ambnlacra  of  some 
«nrr.t  and  Spc  ies  of  KeguLir  Echinoidea  :  Prof  P.  Matiin 
K  K  S. — I'hc  Physical  Condiiiuns  inv>'lved  in  the  Injection.  Kx- 
nil  Cooling  of  Igneous  Matter:  H.  J  Johnston-Ijivts.  M.D  - 
al  Period  in  Australia  :  R.  von  l^ndenfeld,  Ph  D.  Communicated 

I'Unfoid,  F.R.S. 

THlTftSDAY,  AraiL  50 
riTfTlON,  at  3.  — Natural  Forces  and  Energies  :  Prof.  Tyndall 
.M  OK  Mkciianical  EN<.i>KF.B'i,  at  30.  — l)escription  of  the 
uioriiatic  Machine-Gun  Hiram  S.  Maxim.— Alttlract  of  Kcsu'ts 
rnrnt*  on  Riveted  loinis,  wilh  their  .Applications  to  Practical 
T>f.  Alexander  \\.  W.  Ktnncdy  (includinj;  the  latest  exjicriments 
in  Prof.  Kennedy's  Rrjiort  issued  to  the  .Members  in  frbruary). 
it>ri  (if  the  Tripicrer  Sphcricil  Eccentric  :  M.  Ixjuis  P.iill  .n.— 
M  uf  .>  KtoommK  Mill  with  Italaiiced  Top  Roll  at  the  fcbbw  Vale 
alvcrt  b.  Holland. 

FRIDAY.  Mav  I. 
•IXDTION,  at  \.\> — Annual  Meeiini; 

i  riJTION,  at  9.— Water  Jets  and  Water  Drofs:  Lord  Raylei^h. 
SATURDAY.  May  a. 
■ION,  al  3.  — Fii  trees  an  i  1  heir  Allies  :  W.  Carruilitr^. 


•|-rt-Tl 


.RD  WA 

.-  «p«clal  m.i'  'i»! 


Icasure   m  an- 

'Zooph)te,  with  tcD'aclcs 
umcruus  patrona. 
4, 


HATHORN,  DAVEY, «  CO,, 

J^EDS.  _ 

DOMESTIC  MOTOR 

(DAVEY'S  P.VTF.XT). 

The  most  economical  sni:ill  niotur  for 
pumping  w.-vtcr  an<l  tlrivin^j  sm.ill  inacliinery. 
Cost  of  fuel  one  farthing  per  horsc  power  per 
hour. 

IN  USE  FOR  ELECTRIC  LIGHTING. 


Catalog^ues  on  Application. 


EDWARD  STANFORD'S 
N  E  W  PUBLICATIONS 


Now  Re.ndy.  Cheap  Edition,  Fcap.  8vo  Cloth,  with  6  M.ips  and 
35  I tlusi rations,  21 


By  EDWARD 


EPPING  FOREST. 

NOR  I  H  BUXTON,  Vcrdcrcr 

"Mr  Uuxfon  goes  alMUt  his  work  in  a  thoroughly  practi.al  way.  Hi» 
bo.>k  i^  plentifully  furnished  with  .10  urate  map*-,  and  .^U  ul  thirty  pages  arc 
oscupicd  *itli  ^ilnple  and  clear  dirctilonjai  to  the  several  w.ilks  whtch  may- 
lie  l.'iken  thr>jUgh  the  Eorot.  It  ma)  t-c  ufcly  said  l.'iat  any  '  ne  who  care. 
fi;Ily  f.>llovis  Mr.  Buxton's  dlrcctinfi..  ttill  obtain  a  perfectly  new  c  >nceplt  n 
<'f  the  E  <resi  and  its  peculi.ir  t>eauiies.  I  hc  boc'tc  1%  illustrated  by  some 
charming  drawings  of  forest  scenes,  and  by  numerous  delioitely  executi  A 
woodcuts  of  birds  and  (lowers." — Timrs 

"  Mr.  Ituxton  lia.s  rendered  a  great  sersnce  to  the  (MiMic  in  general,  and  to 
I-ondoners  in  particular,  in  prepann(;  a  book  which  must  henceforth  take  tor 
llrsi  place  among  the  Guides  to  Epping  Forest." — Saturday  RexntM.'. 

Juit  Published.  Small         8so.  with  Plan.  Cloth,  tj 

VISITOR'S  GUIDE  to  SIENA  and  SAN 


GIMIGNANO. 
10  t)rvieto." 


By  J 


IlLVIK.  M  \  .  Aulhgr  of  "  Visitor's  Guide 


Third  Edition.  RevNcd.  i8n-.o.  Cloth,  if.  6</. 

CELESTIAL  MOTIONS;   a  Handy  Book 

of  A-tn,i...n.y.    W  ith  I  w»  I'Lir,     |!y  W   I    LV.N  N,  II  A  ,  F.R  A  .'i  , 
formerly  of  itie  Royal  Ob-crvatory,  Greenwich. 
''Can  be  most  sincerely  and  heartily  recommended." — Sctft  ,\Hil  Qittrtrt 


M.\V  M.\PS. 

THE    RUSSOAFGHAN  FRONTIER.— 

SI  ANEORD'S  SHILLING  MAP  of  AFGHANISTAN  and  AI> 
JOININt.  COIFNTRIES  on  ibe  scale  of  78  miles  to  an  inch.  Re 
siscd  to  March  33,  1885.  One  Sheet,  Coloured,  sik  iS  by  ja  incl  ei^ 
Price:  F<i'ded  Sheet,  \t  :  post  fii-e.  li.  i>/.  I'nfotded,  pncKcd  on  roller, 
post  free,  u  Ud.  ;  mountefl,  in  cloth  case,  3/.  ;  post  free,  y.  yd. 

MAP  of  the  ACQUISITIONS  of  RUSSIA 

IN  El'ROPE  and  WE.STKRN  ASI A.  rtrrected  up  to  a  recent  dal. . 
B'Ving  Distances  Advanced,  Dates  .ind  Population.  New  Edition, 
Coloured  Sheet,  price  jx.  post  free,  f-a  'Kcd  oa  roller,  3J.  td. ;  mounted 
in  case,  J«. ,  post  free,  5/.  31/. 

I..>ndon:  EDWARD  STANFORD,  55.  Charins  Cro««.  S  W. 


MAGIC  SQUARES; 

br.icing  a  Gerit.r:il  Method  ;>> 
r.sRRiB,  Printer,  Panmure  Street, 


New 

lllu'.tratioii^. 
Dundee. 


Methods, 

Price  11  (id. 


em- 

R.  S 


R.  FRIEDLANDER  &  SOHN, 

Ilrrlin  N  W  .  Carlsirasse  ii. 

NATU.*AL  HISTORY  &  NATURAL  SCIENCE  BOOKSELLERS. 

Established  since  1S27. 

Largest  Slock  of  the  whole  lateralurc  of  Natural  History  aod  the 
Exact  Sciences. 

Apply  for  Classified  Catalogue  in  as  parts  feach  one  special  d«|Mrtmciit  of 
science)  price  each.  Just  published  Part  XII..  Arachnida,  Myrta- 
poda,  Crustacea  (living  and  fossil).  Rotatoria,  34  pp.  (containitig  about  1400 
works  and  pamphlets).  Part  IL,  Comparati\-e  Anatomy  and  Embryology, 
196  pp.  (containing  about  5300  books  and  papers). 


Digitized  by  Google 


xcviii 


NATURE 


WOODHOUSE  &  RAWSO! 


fjmcis 


SUPPLIERS  OF  ALL  ELECTRICAL  APPLIANCES. 
-II,  QuEis  Victoria  Street.  E.C.  Wowu— Cadiy  Haul,  ILuuiuu.- 


Lamps.  ^     Fittings.  ▲  Carbons. 

Dynamos.  Switches.  Wire. 

Accumulators.     ^     Safety  Junctions.    ^  Instruments. 
SOLE  MANUFACTURERS   OF   THE   WOODHOUSE  AND  RAWSON 


♦ 


Bsttm  Squ 

TelepiiatL:-- 
Eleethc  Bdi 
INCAKDESCST  . 


INQUIRIES  INVITED. 


WALL  PAPERS  FREE  FROM  ARSEM 

WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Sur; 

AH  TME  OlICIVAL  MaKI««  09 

ARTISTIC  WALL  PAPERS,  Guaranteed  Free  froffl  An«iit. 
Sole  Address— MO,  HIGH  STREET,  MANCHESTER  SQUARE,  LOKXi 

May  be  obtained  of  all  Decorators.  Special  PnM  Medal.  Samurf  lomu 

Award  of  Merit.  InteraatioBal  Medical  and  Sanitary  CoacT«M.  Silver  M 

GOIJ)  MF.DAL.  INTERNATIONAL  HEALTH  EXHIPITTON 


PRIZE  MEDAL! 
AWARDED  J 


r  Efi 

LXXBE 


[By  Appointmtnt  to  the  Royal  InttUution  ef  GrMt  BHfin,  ] 
SUCCESSORS  TO  W.  LADD  &  CO., 
HEAR    STREET,    REGENT   STREET,    LONDON.  W. 
MANUFACTURERS    OF    SCIENTIFIC  APPARATUS  OF   ALL  CLiSS 
SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH 

WIMSHURST    AND    VOSS    INDUCTION  MACHl^ 

OF  IMmOVED  PATTERN. 

JlluitraUd  Caiuii>^^iu\  Rr.'ised  Edition,  per  post  8J. 


In  Casks,  12/6  per  9  gals.  In  Bottle,  3,  3  pur  doz.  Impl.  Pis.* 

*  Bo(ilr«  charcrd  3  -  rcr  dot.,  and  allowed  at  lite  kuiic  »tc  if  returocd  ;  but  they 
DmM  be  i-uid  for  with  Ibc  llcer. 

NcitI  ■  r  Miliar,  sa  charunt,  nor  any  of  the  many  new  brmin.:  MaierLiI\  afc  oaed  in 
ibe  nu/iul.i<.lurc  of  the  "  S.  N."  Stcnit ;  il  Prewed  entirely  fr  m  the  t'lnr^t  Ma!i  »riiJ 
ytiyfn;  it  i-.,  tm,  niurt  hi>p)ied  lbi»n  Sloul  i%  generally;  thcref.-re,  he»i"'»>  Vwiru; 
nuiriiioiit.  it  i»  an  eu-f  llent  Tonic  and  pardculany  raitsd  for  invabd>.  ladix  — twiiL 
anyone  rcijuirinK  «  K'"*' ''Irenslhcniiii;  tieveragc.  li  t>  a  "Soond  Nutritioua"  1< 
and  very  much  recommended  by  Medical  recn. 

WALTHAM:  BROTHEBtt, 

THE  "HALFGUINKA     ALK    BREWKUV.  LOXPOl*.  8.W, 


NEW  VOLI  MES  IN  THE 

INTERNATIONAL  SCIENTIFIC  SERIES. 

Crown  Sro.  Cloth,  is.  cavb  Volume. 


With  loo  Fisiir':'- 

THE   COMMON   SENSE   OP  THE 
EXACT  SCIENCES. 

hv  THE  Late  WILLIAM  KIN(;D0N  CLIFFORD. 


With  Illu«t«tion» 

JELLY    FISH,    STAR    FISH,  AND 
SEA  URCHINS, 

ItEING  A  RESEARCH  r)N  PRIMITIVI.  NERVOUS  S\'STEMS. 

By  G.  J.  ROMAN i:S,  F.R.S., 

ORIGIN  OF  CULTIVATED  PLANTS. 

By  alphonse  de  candolle. 


With  5-1  lIluitmlioTn. 

PHYSICAL  EXPRESSION: 

I  I  s  MODI  S  ANI>  I'RINCiri.r.S 

By  FRANCIS  WARNER,  M.D.,  F.R.C.P. 

 I  /  mmtdUl^ljt. 

London:    KECAN   PAUL.   TRENCH   &  CO. 


AUTOTYPE  PHOTOGRAPH? 

ILLUSTRATION. 


ADVANTAGES 
tit.  They  pre»efit  Faithful  Ri  i^i  uuiw 
and.  Printrd  on  the  jwper  of  the  Koak 
3n1.  For  Kditiont  ol  looo  and  andcr  llwr 
Employed  by  the  Truttee*  of  tha  Britali  HaM 
Societies  ;  alto  by  many  of  the  leadmc  PtibliA^ 

Am»ugtt  tkt  M'crkt  rtemllr  d*»4,  ot  al 
cited:  Ijidy  Bra.»ey'i  "Tahiti";  Prrrf.  Cm 
Holi      ~  ' 


Coins";    Holirapffell't  "  Practice  of 
"Oroamental  Art*  of  Japan";  Lockvcf'* 
"  ArchiEological  Surrey  of  India  "  ;  Sm 

Of  thi»  last  work  the  AthfmMim  tmyfS—'  Ttm  w  i 
trated  by  fourtaen autotype  reprodoctioaa  A«a law*  ' 
drawinai." 

rOR  TBE 

AUTISTIC  DECORA  TION  OF  1" 

visit  THt 
AUTOTYPE   FINE    ART  W 
74.  NEW  oxroBxi  snsP 

(Twenty  Door*  WmI  at 
TrtE  NATIOKAl- 
Nov 

Pint  issue  of  AatMTpe  Copiaa  of  the  i 
A.  Tbe  Foraipi  T  ~ 

Frospecttit  on  anplicMioii  to  MANAI   

TURNER'S  "UBiUr 
Volsaw  tn..  I«  iwyllf  tha 
An  Illusthatbo  PAmrntMT,  «feli 
Atkrturum,  AtmAtmy,  F**^f»lt»,  Art  /rmrmm '. 

Fint  A  ri  CalaUgMt.  tM  f*t*t  p^t  Si^^  * 

THE   AUTOTYPK  C0«'* 

74.  NEW  OXFORD  STI 


//23.  1885] 
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Messrs.  MACMILLAN  &  CO.'S  NEW  BOOKS. 

IN  A  FEW  DAYS. 

TEXT    BOOK    OF  GEOLOGY. 

BY 

ARCHIBALD  GEIKIE,  F.R.S., 

Diredor-GfMfral  of  the  Cecloqi(aI  Surwy  of  the  Umttd  Kingdom. 
With  numerous  IllustratJons.  ■  Second  litUtion,  thoroughly  Revised.    Medium  8vo. 


SHORTLY. 

CLASS    BOOK    OF  GEOLOGY. 

FOR  THE   USEOF  COLLEGES  AND  SCHOOLS. 

BY 

ARCHIBALD  GEIKIE,  K.R.S., 

Direttor-Gcneral  of  the  Gtologital  Survty  of  the  Utnttd  Kingdom. 

Fcap.  8vo. 

BY  THE  SAME  AUTHOR. 

PRIMER    OF  GEOLOGY. 

With  numerous  Illustr.itions.    New  an<l  thoroughly  Revised  Edition.    iSmo.    \s.    {Scitnte  Primer i). 

IMER     OF     PHYSICAL  GEOGRAPHY. 

Ii  numerous  Illustrations.    New  .md  thoroughly  Revised  Edition.    With  Questions.    iSmo.    \s.    {Science  Primers). 

TURES  ON   SOME  KECENT  ADVANCES  IN  PHYSICAL 

CIF.NCE.  With  a  Spcci.il  Lecture  on  Force.  Hy  P.  G.  TAIT,  M.A.,  Formerly  Fellow  of  St.  Peter's  College, 
amhriiljje.  Professor  of  Natur.1l  Philosophy  in  the  University  of  Edinhur^;h.    Third  Edition,  Revised.    Crown  8vo.  9*. 

lCTICAL  instruction  in  botany,  a  course  of.  By 

".  (>.  ROWER,  M.A.,  F.L.S.,  Lecturer  on  Bot.iny  at  the  Norm.il  School  of  Science,  South  Kensington  ;  and  SYDNEY 
I.  VINE.S,  M.A.,  D.Sc,  F.L.S.,  Fellow  and  Lecturer  of  Christ's  College,  Cambridge,  and  Reader  in  Botany  in  the 
•  niversity.  With  a  Pr«face  by  W.  Thiselto.v  Dyer,  M.A.,  C.M.G.,  F.R.S.,  F.L.S.,  Assistant-Director  of  the  Roj'al 
-ardcns,  Kcw.    Part  L  PHANEROGANf/E— PTERIDOPHYTA.    Crown  8vo.  6s. 

("SICAL  arithmetic.     By  Albxander  Macf.^lane,  M.A., 

'.Sc.,  F.R..S.E.,  Examiner  in  MBthem.-itics  to  the  University  of  E<linburRh.    Crown  Svo.  Ts.Sd, 

tT  AND  ELECTRICITY:   A  COLLECTION  OF  EXAMPLES 

►IS'.     By  H.  U-  TURNER,  B.A.,  Trinity  College,  Cambridge.    Crown  Svo.    is.  6d, 

MACMILLAN   AND  CO.,  LONDON. 


C.  D.  AHRENS. 

WORKER  AND  PRACTICAL  OPTICIAN, 

HEAT  RUSSELL  STREET,  LONDON,  W.C 

C/.4L  NO  TIC E— See  the  Ntm  Polarising  Prism. 

led  over  any  A  &  B  Eyefneoe.  Strongly  rccommeodcd  forljtnlera 
:  take  in  uny  Object.  Also  see  the  New  Erecting  Microvcopr. 
•Gla<»  and  any  Ky«piececan  be  ti»e<l  with  it.  It  is  the  only  way 
c  Objects  in  their  riiflit  shape  and  form.  MaVer  of  the  LargONl 
i«  in  exisleni-c  for  the  I^ileW.  Spottiswoode,  Eiq.,  P.R.S.,  «*., 
-  Frank  Cri»f>,  Eiq.,  I.L.B.,  B.A.,  &c.,  &c. 

Traob  surrLiBD  with  Pmsms. 

THE  CELEBRATED 


M  O  IM  E 


SECOND  EDITION, 

G  R  r  F  F  I  N  '  S 

CHEMICAL  HANDICRAFT. 

PRICE      nd.  POST  FREE. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS; 

ILLUSTRATED.   CLASSIFIEI>.  DESCRIPTIVE. 
Demy  Svo,  4B0  pp..  Illustrated  with  1,600  Woodcuts. 
Most  Complete  and  Cheafest  List  of  Af-paraim. 

JOHN  J.  GRIFFIN  and  SONS,  22,  GARRICK  STREET, 
LONDON,  W.C, 

PHOTOGRAPHIC    CHBIAIST.— Wanted, 

a  Position  hy  a  Gentleman  (aged  aa)  who  hafr  had  five  year%'  lalwralory 
experience  in  London  and  ZOrich.  .ind  '\s  an  llorour>  Mcdulliit  in  I'ho. 
lograpfay.— A<ldI••^^  A.  J. !».,  at  ih«  Oflice  of  thi*  Journal. 


«1   for  r.nrJ«n«r»'.  Forr^tert",  Farmer**,  Joinera*,  and  Amafettr> 
■     s  no  ">L    .Sharpen  with  a  spittle  or  water.    Puts  on  >  keen, 
humbue  about  thi».    Hasttood  the  tat  of  100  yean.  Cut 
.,   H»-Ti:c  Kniv<-«,  Rarors.  Peoknivcji,  and  Plane  Irona,  h<. 

>  and  BrODte  Medal,  London 

'onmongar  or  othar  retail  boa<r 
'I,  drop  DM  a  DOta. 


y  ■  ■ 

lUar  Scone 


i:rie, 

JtoQ  Statioo,  R  S.O 


HOUOWAYS  OINTMENT 


AH 

INFALLIBLE 
KEMEDY 

For  LEGS,  BAD  BREASIti,  OLD  WOUNDS,  SORES  and 
17LCE118.  If  elfectaally  nibbed  on  tho  Neck  and  Cheit,  It  cores 
SORETDtOATS,  BSONCEITIB,  COUOHS  and  COLDS;  and  for 
QOUT,  BHEUMAIISII,  and  all  Skin  Diieasei  it  ii  unequalled. 


Digitized  by  Gc 


cc 
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INTERESTING  SLIDES  FOR  THE  MICROSGOPi 


Hair  of  Sea  Mau«e.  ver>-  brUlunt  

Fatty  Acids  for  viewing  Cry>utli>aiion  under  ihc  M icroicopc  (each) 

Diatom«  grouped,  opai|uc,  very  pretty  ...  '  

An.iloinj'  of  .1  I-caf,  9  pieces  00  one  slide   

Indi.'iti  Stitifins  Ant    

Tj'pe  Slide  of  Uialomacex,  100  spccicf ,  with  list  of  names 

each  ■ 

Whole  Insect),  from  ...  1  6 

Parts  of  do.  „    ...  1  o 

Anatomical  Preparations,    „    ...  1  9 


i  ./ 
I  6 
I  6 
I  6 
6 

1  a 
Jt  o 

each 

Oeoloj^ical  Preparations,  from  1  6 
n->t.>nical  „  ,,    I  o 


EnioAOa  fnjiii  Cliild  (Oiyur.i  N  crui...^r<,  ibui*iJ<'Bu 
Five  l)-pical  example,  ul  lH-j-ri  Crjct      an,  BiKt,  Fji  •  « 
FroE.  on  on<:  tlidr        ...        ...        _      —  - 

F.ggs  of  Va|»jurcr  Mulh     ...  _  ■  _ 

Sung,  with  (loitun  gland  and  duel  siaiacd,  W  Ha**  I 

Wa»p       .«       ...  ~. 
Very  pretty  Slide*  of  Spicule*  o(  (k>rx<*<>s^  Hul  Aikk  1 
Ueaulifully  arranccd  Kruap*.  c>iii>|>><«<i  of  |i^«a» 
Atichurs  and  Platct  v1  Synaitu.  UalHriM  >w> 
liviiti;  of  une(]u:>lied  t>eauiy,  are  spaoaUy  aCiiiau*. 
i-'irVfi,  /^L.     Pricev,  y  ,  ji.  'jj  ,  tat.  tU.,  iht.  lu 


Di.\tomacea:       „  ,,     i  o 

Ringworm  of  Scalp,  showing  the  effect  on  the  hair    i  .j 

CUT  SECTIONS  READY  FOR  MOUNTING. 
Pons  Varolii  in  Insanity  ;  Scalp  of  Nejro  from  (Jiiee^idand  ;  Cardiac  Opciin?  of  Stomach  ;  Pmt*  of  ChilJ'»  K»r.    4  p<ec«  ia  aW.  u 
NEW  CL.\SSIFIED  LIS  P  of  OIME-J  TS  for  1885  JUST  READY  (inclu.lini;  the  recently  ac«iairc-l  .«itock  <  H 
late  of  Holloway).     I LLU.STK.\TED  C.\T.\LOGUE  OF  M ICROSCUI'IvS  ANI>  .\rr.\R.\I 
Either  of  the  .il>ovc  sent  post  free  to  any  part  of  the  world,  on  application  to 

W.    WATSOX    &    SONS,  opticians  to  her  majesty s  govers  ' 

Two  Doors  from  Chancery  Lane.  J 


Established  1837. 


313,   HIGH    HOLBORN,  LONDON 


THE  "EXCELSIOR" 

PATENT  SPRING  MATTRESS. 


AWARDS  : 
Te.n 

PRIZEMEDAL!!, 

Fourteen 
Cektikicaik.s 
OF  Merit 


THE  NEW  PAIB 

WOVEN  WIRE  MATTRl: 


Thb         The  leading  peculiarity  of  this  Mattrt* 
The  principle  of  arrangement  permits  the  Irce  movement     Excelsior  "^ination  of  a  woven  wire  cenlI^l  ^'« 
af  one  sleeper  without  inconvenience  to  the  other,  admits         j^M,        sprinjjs  of  great  strength  and  rtluU* 
of  complete  isolation  of  each,  and  effectnaHy  prrvtnti  "Matlock  '  po'^sc^^ed  by  no  othp 

•IffrestioH  in  the  centre.  springs  obviate  the  tendency  in  all        »  '  ' 

  BED-RESTS.,Q  ij^come  hollow  and  »o  caiue  Jee?»»»  ' 

The  *'E.XCELSI0R"& "M.\TL0CK"  couches.  middle  of  the  bed. 

Retail  from  Cabinet  Makers,  Upholsterers,  &c.  HlHsfraltd  Pturiptii  t  CtnuUntni  h  • 

  CHORLTON  ti  DUGDALE.  MANCHESTEK. 

Hie  REMINGTON  "Perfected-  TYPE-WKlTii 


No 

A  MACUI VE  to  superied*  the  pen  foi  manu*  (_ 
<cnpt  writinz,  correspondence,  &c.,  having  twice 
lb*  MMed  uf  the  pen:  is  aUays  realy  f^r  use, 
■impie  in  c  in  .triiction.  not  liihle  to  ^ti  out  of 
orJer,  easily  uaJerttno).  It  is  uved  in  <><ivrrn. 
raont  O.&cs.  and  by  Merchants,  Bankers,  Law- 
yen,  CUrifymen.  D  ictors,  Scientists,  Ac. 

"  The  other  a  tvanlAges  of  the  mschiiie,  those 
fur  which  chiefly  I  personally  value  and  em- 
ploy it,  are  w  irthy  of  a  moment's  C'>nsidcra- 
tion.  Its  work  in  my  hands  is  ahout  twice  as 
rapid  as  that  of  a  pen,  and  bccjmc  so  after  a 
few  weeks  of  practice.  I  have  worked  the 
■ichinefor  eight  consecutive  hours  without  more 
than  ten  minutes'  interruption,  and  at  the  and 
al  that  tims  my  Kand<  were  not  cuntci  >u<  i>f  the 
lea^t  fatigue.  Kvery  writer  it  aware  that  the 
•sine  thing  cann  it  he  said  with  regard  to  the 
p;n  — R-i»«ar  BauuBNatL  Cartek,  F.R.C.S., 
Ac  " 

BEEMAN  &  ROBERTS, 


a  PEKFRCTED  TYPEWRITER, 
APITALo  AND  SMALL  LETTI.B8. 


TlM  rnw*.  T 

•aid  (•   b*  Cm 
rapsd  uU  IsciUt 
lioa       »ha*t  WmI 
tioo  of 


"la  tka  . 
vifioo  or  Urn  tim 

There  ia. 

tion  ;  aad  Dcat,  tka  • 
duct.    Tb«  voifc 
comparable  to  a 
looked  mm4 


almost  prtciwl^  tba 

j.i-.i'iCED   PRIC88  finally  app«»»  * 

Sole  Agents,  6,  King  Street,  Cheapaide. 


•sury  mMtnnmm  ^^j- 
wiUi  a  yMU  •  • 


X3  GOLD 
MEDALS. 


The  "OTTO"  GAS  Engine 


CONSUMPTION  of  GAS  guaranteed  to 
be  25  to  75  ,  less  than  ANY  other 
Qas  Enfjine  per  brake  horse-power. 

CROSSLEY'S  PATENT  TWIN  ENGINES— 

Impulse  every  Revolution. 
The  steadiest  running  Gas  Engine  yet  made. 
CROSSLEY'S  PATENT  SELF-STARTER— 

The  Safest,  .Simplest,  and  Best. 

CROSSLEY'S  NEW  VERTICAL  ENGINES— 

Requiting  little  Ground  Space. 

CR0S3LEY  BROS.,  Limited,  Manchester. 

London  :  14.  Pouhry.  B.C.    OlasROw  :  58.  Union  Street. 


OYER  15, 


Printed  by  Richa.i,  Clav  and  Son*,  at  7  aikI  r  Brmd  Street  HilL  Q«MQ  Victoffa  Sircti.  .„ 
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THE  OWENS  COLLEGE. 
MANCHESTER. 

I  he  I'ki  FKSS  (RSHIP  of  l-URE  MA  I  HEMATJCs  will  become 
vacant,  through  the  nB(Mtk»  of  Fkof.  BARKER,  U  the  «ad  of  tiM 

lurrent  Seuion. 

Candidaw*  lor  the  Chair  are  invacd  to  Ibnrard  AMpKcBiimc  and  T«*i>- 
nwiriatt  addteurd  to  the  ('[.imdl  i>r  the  Q-Hit^  wider  cover  M  the 

KRi.lMKAit.  not  !.iirr  than  MOXIlAV,  |uri«  i  n«Xt. 

Inturmnd.in  r.rirn.inc  ilic  Irrmv  and  CondittOM  of  the  Appotntntent 
will  be  forwarded  on  applicatian  to  J.  G.  GmBBNWOOD,  1. 1.. I)..  Priocipal 
oflhtCoatM. 


HENRV  WM  MOI.DER  M  A  .  Rrgirtrar. 


THE  OWENS  COLLEGE, 
MANCHESTER. 

Ihc  I'k  '\  1  ssORsHIl'  ..f  ANATOMY  ha*  bccoiw  Vacant  thfousb 
the  death  of  Pruf.  MurriMn  WaiMB. 

Candidate*  for  ilw  Chair  am  wvited  lo  forward  Appticadoot  and 
Temmeniab  addrewtd  v>  the  Cenadi  tX  the  College,  tudler  oMer  to  the 
RccisTRAR,  not  later  than  MON  UAY,  JtuM  t  next. 

The  PrafetMir  will  Im  expected  to  enter  upon  hift  dvlie*  on  October  i 
next. 

Inruriiiati'in  o  iic.riiin.;  ihi:  I  crniN  an<l  ( S  the  AtttMintnient  wUl 
be  furvardcd  on  .A^ijlioutun  tu  J.  G.  GKEfcNWiKHi,  LL.D.,  Priiwisal  of  the 
College 

HENRY  WM.  ROLDFR,  M.A ,  Raginnr. 


LIVING  SPECIMENS  FOR  THE  MTO:" 

GOLD  MEOALa»ard«]  >i  ih«  riSHCItlESUli»~  < . 
THOMAS  SOLTON.  ».  KLUHAlL  ntin.r:it  ' 


hm  kit 

and  devtrfption 


fent  to  M*  I 

He  bx4  a1«o  •ect  obi  tkc 


BRITISH  MUSEUM 

(NATURAL  HISTORY). 

A;:  A  V  -  !  >  I  A  S  I  '■H  U'  of  the  St  com!  CUi"  in  the  I  >e|.artme!.i  >  .f  /.  ir  ty 
ia  au«  Vacant,  ;lie  duties  l^eirt;  ih:cl1y  the  '•.y>tciiuitic  airanKcmcKl  aud 
MMinc  of  Cvlco|«eni.  Uatii*  of  age,  1 3  to  30  years.  The  laiarjr  ooca- 
imncet  at  /i>o  per  anmini.     Candidates  will  be  rxpccted  to  under. 

KO  a  (-'  inpttitivc  exaiisination  by  the  Civil  Service  Comm^sloncrs  in 
Kciicrul  %'.ii  in  l^,  if'>.\  11  i.iuJ<-i!.  .iiid  i.h  »  •|>cci.>l  pioficitiK  v  in  Kiit  mo- 
'"Ky-  Applii .iil  un^  .1. 1 1  1: 1  ;\i  !• Iiy  !».,  or  three  TcAiiinoniaf>.  to  be  »cnt 
lo  thr  Ihltlv  lo  .  Nului-il  Hi:  i\    Mr-t-nm,  Ctanwell  Road,  S.W.,  fion) 

LONDON  HOSPITAL  AND  MEDICAL 
COLLEGE, 
MILE   END,  E. 

The  SUMMER  SK.SSION  will  commence  <  n  Friday,  May  J.  InlcnilinB 
.Siuclcni\  ^dviicd  thjii  umlrrihe  new  retfulaliont of  the  Royal  Ci-llrge 
of  rhy->iiiaii«  ihc  Royal  d.  llrc"  "f  Sviri;.'  r  it  U  esGctdingiy  advant- 
a^ou>  10  rni'  r  f'>r  the  Sumnur  >-  '  n  MiHlri.tt  hdw  entcriac  ara  aleo 
eligible  or  the  Entrance  Scholarship  in  September 

The  Hm|HUl  contain*  iMariy  Seo  bcdi»  and  i»  the  largest  geneml  Hoepiial 
in  Great  Buiain 

General  Fee  for  t.ecttircii  and  Howpital  Vlnk'-t'ce,  •»  itB{ne»i  in  oiw  Mtoit  or 
too  guinea!  in  thiec  ioiitalni«it&  'Inc  Re<(ident  ai.d  other  Hoipital  Afpnint- 

meots  arc  free  to  full  SiuiJeiii'*. 

S|^u.i!  Clinics  iii.iv  iv  ii.jitc  for  Medical  and  Surgkai  Practice,  also  for  the 
C(.urM  of  Pract.cal  Surgery. 

The  Lvndon  HoNpu.il  n  >w  in  d'rect  r<-nmMinicaticii  by  rail  and  tram  with 
all  part*  of  the  Meii'  i^ili,,  and  the  MeiroiHAian,  Meir  irolitaa  Di«irict, 
South  EjKtcm,  and  E.i>t  Ixirirtun  Railway*  have  nation*  within  nainule'i 
»alk  of  the  il<  s\a\.A  .imt  Colleisc. 

l  or  Pto^^itctu^  and  part:cvlur>  apply  to 

Mt'NKO  St 01  r,  \V.,n!-n. 

ST.  THOMAS'S  HOSPITAL  MEDICAL 

COLLEGE. 

ALBERT  EMBA.NKMLNT.  S.B. 

Tlw  Stuainar  Senien  will  commence  on  Mav  1.     Student*  who  have 

pniatd  a  Pretimin.iry  Kx:i  nina^inn  arr  informed  l':.it,  u:u!er  the  Rei;ulatians 
of  the  E-vatiiininK  I'-oar'l  in  f  n,;l,^n[t,  it  Is  .in  nlv jDt;>t:e  to  K-.;  n  in  the 
Summer  Se--si  1:  ;  tfi'i  '  eii-rrji-..;  -n  >itnm»er  nre  n\  "  eltijiMe  l  i  c  mpete  for 
the  Science  s.. '  ul-ir-iuj  s  .  f  /^i  -j  ami  .lu  in  1  'ct'iber. 

There  are  Duj)croii'>  I'litet  aud  Sctiolar^hipii,  .uid  all  Appointmenti  nre 
Open  10  Student*  with<  ut  extia  charcc 

Special  Chate*  for  the  Exarainati>>M  of  the  Unit  entry  of  London  are  h-.  IJ 
ihf^igh'  ut  the  year.  A  ReifiMer  of  Appnvrd  !.•  .il.:ir.i:s  and  >  f  Pri-ate 
Kam.lics  rectivLiic  Student)  t  >  reside  1^  kept  in  the  ^ecf-'.iry's  oflficc, 

Pr  y^I«ctu»  and  all  patin  ularv  ran  br  ubtair.cd  fr  m  the  Med:cal  Secjt- 
tary,  Mr.  G.  Rknolr.  W  M  OKI),  Dean 


CO<ltuin  Sowerbii,  Leplodon  hyalina  (Sprtng  tr««3  ai  S.- 
fuliaceus  (.^dult  and  Ijrval  Stage. Syt>«^h.«i  y«i.iii.-a lit.- . 
LophopU'  cryvtallinu*.  VoKm  ili,+aii.f  .  »iso  H)*i  i»«  i. 
Crayfi»h,  and  other  SpcciB>ent  lor  lUuaJcy  •(  fc^ .  - 

WoaUy  Annonseentcntt  wilt     ando  In  *i*  ihetirai*-*- 

•oppIyinK. 

Specimen  Tabe,  One  ShUling,  poit 


ST.  GEORGE'S  HOSPITAL 

MEDICAL  SCHOOL. 

H  V  r*  L    PARK.   CORNER,    S .  W . 

The  .'Summer  Sei>4on  will  commence  on  FRIt>AV,  May  t. 
Five  Eoifoikce  S.  . - 

Tl.e  Wll'-.ini  III  i«ll  1  :       1  .  xh  •  !'!  in  ; 

I  he  U'llii.ini  hrvun        ExiiiUiion ; 
I  .'    ISr.i.  Iv^nbnry  IViie*.  jC;»j_each  ; 
And  varioo*  mhcr  I'nrrs.  arc-  iipen  to  Competition. 
Fntt  littlicular*,  « ii'i  ili'  ^ii'i'.i-  of  t  \.iii     mnr..  maybe  obtained  on 


Tmimtj^H*  Trntrtin  c«»'tt  *JSU  Mtntki  i 
#r  Tintet  rmiti  /«r  lot.  U. 

Pordblio  orD»swfa«t, Tea Vvti.u  «aA 


BEDFORD  COLLEGE.  LOMDC!i 

(FOR  LADIt^X 

S  Asogi.  Yuait  PlACT,  Bme*  Siw  V 

The  PmfcwonMp  of  (Ml  •«  he  vatJHtf  ir  ^ 
rwdwomah  to  he  aeni  to  the  S<i  rbtacv  »^^'''»' *• 


THE  YORKSHIRE  COLLECr.Ui: 

IheCaMiilish  l"iofc-  c.r>'  1.  of  Pl.vin*  «fit"«"-  -i»  •■ 
nation  .1   Prol    Kii..nt.  M.A.  »  k.Ss.  —  •HI»»n«' 
Si.pcnd,  Z>o.  with  tw.  third*  of  Ibr  Feev   Ca»S»  ••^  •" 
ward  A(i|ilicatioa»  uid  Tcallnoctah  no*  Uic*  than  IV  .M 

FtBlher  tnfcnnafkn  will  be 'OTif  twd  c  i 


MINERALOGY  AND  GEOLOOI 

Mr.  UK  NSON  S  Latest  Arri«aU*re  __  . 

Very    Fine    f  oUBLY  TERlllKATKD   OlYSTl  * 

A  inches  I..n^,  •)  s.,uaT« ;   BERYLS.  DIOrTA>r  • 

WNLUEWlfr    NM  IVE  Stl.VI  R.  HI  RI>!  KHf 
RClll.KS    CH  MxoSII'KRITK     i       .SVIIV»  ^ 
wall;  fOI  ISllI  1'   lAl'l-   and  1.  k  f  f.  N  AVEMVhi^! 

and    SIN".  1.1     ^KSslAls  >I 

A  Uigo  Sate  •i  aSctiS.  atao  MICROSCOPIC 
Mine.  .  „ 

PRIVATE  LESSONS  AND  EVBNIfCC  CLli" 
BLOWPIPE  CA>ES  AN  D  APPARAIVS  Ci«i%-»' 

SAMUEL  HENSON. 


WILLIAM  WADHAM.  M.D.,  Dean  ol  the  School.  \ 


LANTERN  READINGS.^lSSOl' 
VIEWS. 

THE  NEW  QUAOROTUruy. 

New  Seaion,  1884  and  ittj.— Popular  * 
The  Channel  I  »land»— The  War  iti  the  Socda»-  * 
IVvonihire  Sctmery — HrrrtjTd  »r»d  the  Ki>e»  W»«- .  • 
London  P.K>r  *nd  How  fhey  I.;»e— Ecrj'  •«!  t*" 
way-  lbe  Lifeboat— 1  he   Signal   B^t— The  M*i".  *  ' 
Trouicr*— Shad  .wiOO  the  Blind*.  R«. 

The  large*!  and  neweU  Stock  of  LMlen*  *ri  '..x 
Gwieral.  on  Hire  ami  .'^ale  in  thlt  coMCiy  M  ifat  Uf»«<n»»^ 
E.  MARSHAL!.,  r*.  gueen  Virtjria  .<«T*ef.  t«-  *  * 

HOW  A  CO.S 

GaologieBl  Traiupureiiciflt  iig  tti 

Oeacriplive  Catalagua  —illiiw*'*  ... 

WALKKR'S  SPECIFIC  GRAVlTf  RAlAStl*"' 

AND  Ml>*BllAyt_  ....  .. 

HOW  A  CO  'S  POCKBT  MlCR'^SOOFf  1*117  ^ 

MICRO-PETKOl.c  lOy.— Seetion.   I  Hli  bf  ■  ■ 
Syenhes.  Dioriiev,   G»b^*o^,   tK.lrrilr*.  B**allk  Jj^JTv* 
Andcsites,  Porphyrite*.  K^yohte',  !  *r*a.  A'kn.  Cee» 
U-ine«,  .'^  c    price  i»  6./.  each. 

JAMKS  HOW  ft  CO.,  TJ.  Fa.»t.«»d-.  <t»j»-  * 

INTERNATIONAL  HEALTH  EXB*' 

DIVlSION-Et'lCATIOJI. 

A  FRI2E  MEDAL  AWABS0  ^ 
THOMAS  D.  BU88BU 

7I,  NEWGATE  STRUT.  L<BIP«  ^ 
For  QMlOgieill  ColJection»  for  MhM  ••^ 
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SIX  PRIZB  MEDALS 

AWARDED  FOR  CBOL-^OICAL  COtLCCTIOIIS. 
Ctotogical  Collcctien*  npcciall*  admicd  brTeaeliins  a<  *uppli4>d  to  Seianet 

an  .)  Art  Pcixirtlllcfll,  ud  MM  by  all  I-rrrurrrt  an<l  Tcachcra  in 
(tfeat  Ilriloin.  Ar 

New  and  R.t  -  Mi     r.>U  rr.n-l.inlly  arru-in^  f- ,rii  ,<ll  f.i-1s  for  iclectton  ui 

Single  Sjimmcti'*- 

Koc  K  SI  I  HONS  ANI)  K  II  K  SPLClUKNS  : 

11. c  I  Wirirty  in    \  .Tt^jj^aMi' 

NiM  '  ".iHl /,;nc»  .m>!  I.K'I^  en  ^jiplicatioo  to — 

JAMBS  R  GREGORY, 

8S,  CHAkLoriE  Strebt,  Fitxrov  Square,  London. 

EMablhM  tr  V«an  fe  teoAw. 


PATKRSON  &  COOPER. 
76^  UTl  LE  BRITAIN,  LONDON,  E.C 
Bkcttk  Llglit  and  Power  «nd  Tdcphim*  Enghieer*. 

Nru   rifctni:  l.ighl  CaUloiTtlFj  po»t  (tm  i» 
I'A  i  KKS  <N'  ;s  l.'r)OI'Kk  l-etf  to  give  nonce  th.1l  they  haie  (li»^io»ed  of 
the  l'>ulovi|>liiMl,  EdiicatioiiAl,  and  ExperimenUl  Part  of  tbeir  Buiincn  10 
Mem.  J.  and T.  MAVFIELP.  41.  Qbcwi  Vietoiria  Stwct.  B.C.  

SCIENCE  AND  ART  DEPARTMENT 

■    ri  k  TKN  T  GRANT  FOR  THK  Pl'RrHA'^K  OK  STANI>AKIi 
M  I.Kci  ioNS  ANI>  AI  I'AKATUS  FOR  TEACHING  GfcOLOOV 
AM'  XIINKKAIOiiV     NEW  LISTS  «nd  FORMS  OA  wUcb  the 

Xl'i'.scditon  i>  (o  be  nude  >ur!'tic<l  by 

THOMAS  J.  DOWNINO, 
|l.  W0ISKIN  STRBBT,  LONDOM.  R.C  (•rcr  QMttar    k  CmioyV 


EDWARD  WARD  has  pleasure  in  an- 

iMundne  ihc  niiue  of  a  new  Micio-SUd«  of  Zouphyic,  «  iih  lenlaclr^ 
out,  in  tm  uncial  mamer  10  wall  knttn  10  U*  miiiMtteu*  patron*. 

t.  d. 

Plumulana  «tintli*     ...   ...        (poft.fRc)  a  8 

AIm>,  qnitc  new  : — 
r.,>rs<.n  a  \rrniri,i,.i  (polype  ^Ulncd)     „  SI 
I'  d.iliriis  ty(  i.      (Siiecti*  Shn'mp)       .,  t  S 

EDWARI'  WAR  11  .4, OXKORo  SI  l:KFT.  MANCHBSTF.R 

Nijvv  R.Miv,  in  *"iiiwn  8v  >,  ■  !  .ih.    Price  7-f.  fii/. 

PROPERTIES    OF  MATTER. 

By  P.  G.  TAIT,  M.A.,  Sec  R.S.E., 

•'onaerly  Fellow  of  St.  IVtor's  Colle(;e,  Caniliti.l^;<-,  rrole-isor 
of  Nalnral  Philosophy  in  the  I'tiivcrsity  <>l  K.lii>l>un»h. 

C"!«TC»T«  :— Imrotjiiclory — S  m«r  Hy]>ntli<'«ci  as  10  the  l'Itim»t*  Siruc 
4r«of  Mailer.— Esamplvs  of  IVnns  ill  Cuinmnn  Vve  a*  Atnilir<l  tii  Maii<rr 
-Tim*  and  Sipace  — Impenetrabiliry,  Pttrmiijr,  Divisihility  — ln«rrii;»,  Mn 
■  I  tv,  CcalrifllffaJ  Force —Cr.tvilai|r)n.  —  I'rclifntnar)-  10  |)cf<irn..<l  .mil 

I  i-iicity.-^Campnauhility  nf  fKioet  and  Vap  nrv  — C'  mpTr««.«on  nf  Liquid* 
-C  •■mpT,"«»ihiI,l>  anil  RuriHiiv  f  SnliiU  ('  hi-^i-'fi  .iti.l  (  .ipillariiy. — 
>iiru*i<"i,  (>,,i  1 1  .iiv  ;  ir.ii  I       \'i„i,.if, ,  ,v    — .A,;i;ri-^iiiun  of  Parliclcv. 

Edinbui^h :  ADAM  &  CHARLES  BLACK. 

Now  Ready,  in  I>f  rny  8vo,  54  P.-iRc*.    M'ith  Itluvlratioiu.    Price  ir. 

"^HE  SCOTTISH  MARINE  STATION 
FOR  SCIENTIFIC  RESEARCH^  GRANTON,  EDIN- 
BURGH, 17 S  IVORK  AND  PROGRESS:  A  POPU- 
LAR ACCOUNT  OF  THE  RESULTS  OBTAINED 

SINCE  THE  OPENINC,  OF  THE  STATION  IN 
A  PA//.  i''S4.  A  Xn  OF  THE  RESFANCHES  NOW 

IN  I'R  OGRESS. 

K.liibutih;  DAVID  I)OU(;i.AS,and  all  Ilu.A«l!er». 

rORTH    BRITISH  AGRICULTURIST. 

the  only  Agrlciilioral  Joamal  in  Seoiland,  cimlaiei  cjtccn*i«ely  amont 
I..andowncn,  Famim,  Reudent  Acect*.  and  othcrt  inlereited  in  lh« 
manaKcmenl  of  ! and  throughout  the  T-'niKil  Kingdom, 
rhe  AGRICULTURIST  it  published  every  WcdnatdKy  afuroooiiiD  tine 
the  Evening  Mails,  anit  coM^M  Roportt of  iD  th> ftiiMilM  BlHiab  Mtf 

>h  Markets  of  the  week.  

rhcapadftlatiMlionor  Lmd  AmisbdImeMdMtIn  ACRICULTUKIST 
one  oftlMfacMeriitln(|npeTt1or  AdTcrtfafakFinuiBbaLitaadBMalM 
Sale.  . 
Vdvortiscrii  addrc*«inj;  th'  mrUr^  to  Farmers  wilt  fad  tiM  ACRICUL- 
rR  1ST  a  (ir\t<Ia.«  mcJiuro  for  reaching  that  Oasa.  ^ 
>ricc  3</.    By  pMi  ]  W.   Awmal  Sabsenptioo,  payable  la  SiiaMii  I4(h 
;>a}ces— 377.  High  .Mreel,  Edinburgh ;  and  145,  (^acea  Vietom  Stmt, 


Edinburgh. 


ndon.  R. 

iCo«wy  Order* payable  to  Cnablu  Anomtvw,  Jon., 

OOKS   (Secondhand),  Miscellaneous,  Re- 

mainderc,  ftc  — C  HEKRI  RT.  EnjclUh  and  Forejip  BookaeHy,  319. 
i;r><.w  rll  Ho.id.  London,  I'  C  Catalogne  free  oU  nM|R  (f  tW llUipS. 
Libraries,  Old  ilrioks,  and  Parchmcnl  purchased. 


STANDARD  EDUCATIONAL  WORKS. 

STORMONTH'S  ENGLISH 

IMCI  lONARIKS 

'I1)e  UltKARV  KMITION      K,.^nI  Rvo  ,  If  md osely  Round  tn  llatf- 

morw*  t)     ^,1 .. 

The  SrHOOI  .ind  <  Ol.LI  (.K  KIll  l  lON     I nthth  F>rfiti.jn,  <  nm n  ^ao, 

The  t;V\'M01.CK,ICAL  I>U,  I  lON.\RY  and  WORL>-liOOK    Fcap.  8vo. 
360  pases.  M 

The  HAKbv  .SCHOOL  EDITION.  IMiyA  timk  dn  Lm«ot  Work. 

""iSK*  jiACRAY'S  GEOGRAPHIES. 

MAKL'At,  of  (■.^.0<■.R  APM  N      K'rvtmfh  Thonrond     frown  9vo.    7*  61/. 
EI.EMKN  I  S  of  I.I  (  M.RAI'IIN      K  ftv  fir.t  I-hou  and     Lruwn  Svo.  1*. 
INTF.RMKDIATKtiECM.kAPHV.   Miaili  Kdiom.  Crt>wii«v«.  se. 
01  1 1  I  .N I  >  .>r  GEOURAPHV.  One  HiuM  Md  Sbtieth  TbouMod 
i£nvo.  If. 

FIR.'tT  STEPS  in  CEOGRAPITr.  iiwai  Tfcnwwnil    iBmo.  in 

Cloth,  M  t  Sawed,  ul 
ELEMENTS  of  PHVSIOCRAPHY  awl  PHYSICAL  GEOflRAPHV. 

With  mmenvs  lUiiaiiatlona.  Twty^aUi  ThowawJ  tsopagei  t«  Ml 

DR.  PAGE'S~rfc XT-BOOKS. 

IM  kOnt'd  ORY    TF.XT  BOOK     i   PHYSICAL  <;f.O<;R \PHV 

1.1.  X.  1, 111  I  dill. ill.     IS  0./. 

AU\AM  l-.l'    It.M  lt'iOk  of  PIIVSU  AL  (;i-.(M.KAPH V  third 

IN  iRoi»LC10kV  TLX  1 -BOOK  of  GE  tLUC.Y.    Eleventh  Ldm.... 
a«.  4W. 

ADVANCED  TEXT-BOOK  of CEOLOCY.  SiidiEdidaM.  yt.fii^ 

PROFESSOR  ALLRYNB  NICHOLSON'S 

TFXT  HOOKS. 

OLTI.INKS  of  NA  1  I  K  AI   HIstORV      I  hird  Kditu.n.    i»,  W. 
INTR.  ipfCTOKV  I  I  \  I  l;0<<K  >l /OOl.Ot.Y     Fifth  Kdition  -j 
TEXI-H   f»K      /f  ><)l  1  «  V      I  bird  1  ditiim.    CrtmnSvo  bi 
A  M.\M   \I  .  f /I '<  II  <  II  .\      --niK  Kdiii.m.    Crown  Svti.    8i'.i.i>:c<  14,. 

CUTHBERTSONS    PKIMER    of  GEO 

MF.TRY     Fifth  L  litlun     i<  >.i. 

STEPHEN'S     CATECHISM     of  PRAC- 

1  li  M  IT.TCRF     Niw  I- .  iiiti  Tliousand.  if 

PROFESSOR      JOHNS  rON'a  CATE- 

(in-^M    of   AGRICULTURAL   CHKWISTRV.  Elghiy-Ant 

Thuttnaiid  U. 

PROFKSSOR  JOHNSTON'S  ELEMENTS 

of  AGRtCI  f.TCRAL  CHFMISlRYand  C.FOL'KiY  I'hirteenth 

Kditi.iii.  Ci 

WILLIAM  Bl.ACK^VO<  >r)  AN  fi  SONS    Fdinliurgh  and  l.t>ndon. 

INTERNATIONAL  SGlENTiFIG  SERIES. 

Crown  Svo.  Clodi,  jf. 


With  ton  ; 

THE  COMMON  SENSE  OP  THE 

EXACT  SCIENCES. 

Bv  THE  LATE  WILLIAM  KINGDON  CLIFFORD. 


\Yith  in^^frntKm* 

JELLY    FISH,    STAR   FISH,  AllD 
SEA  URCHINS, 

BBtNC  A  RE.SFARCH  ON  PRIMITTVF.  NERVOUS  SYSTEMS. 

TlV  G.  J.  ROMANES,  F.R  S., 

ORIGIN  OF  CULTIVATED  PLANTS. 

By  ALPHONSE  I)E  candolle. 


With  so  lIlostiatM 

PHYSICAL  EXPRESSION: 

ITS  MOPFS  AND  PRINCIPLF„S 

By  FRANCIS  WARNER,  M.D.,  F.R.C.P. 
 'I  'l  ;   KaOAM  BAUL,  TRJtWCK  a  OO. 

JuM  Pub!i«hed,  with  IIIii<itralt->n',  Rtd,  Ooth,  w. 

On    CERTAIN     INDICATIONS    of  the 

EXLSTENCE  of  aa  AI  l  OTROPIC  MODinCATION  of  Kl.t- 
MfcNTARY  NH  R  (il  N.  .ind  on  the  SYNTHESlSof  AMMONIA 
i^OEORGE  STIL.t-lM;FLtF.  r  JOHNSOV. 

J.  aod  A.  CiiURCUILL,  11,  New  Buriingloo  Street. 
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yApril  30, 


SCOTTISH   PROVIDENT  INSTITUTION 

':=i>»L\>.a^  5T.  LNTREW  SQUARE.   LoSDotc  Office— 17,  KING  WILLIAM  STREET.  E-C 

.t  .r  •  ••    N  .        'Kz  2. :  ;NG  on  25th  March,  1885,  the  Directors  reported  a  uusfictorjr  result  of  the  Yew**'-.  • 
«      H..«^  'R.s^'eti.  ^'1.170.615  lOr.,  being  somewhat  above,  while  the  amount  accepted      tomevhai  oiAb. 


AjroranccB  compleied,  £1,016,155;  with  Premiums.  £35,274. 
Income  in  Tear.  £688,920.  Claims,  £269,880. 
Realised  Funds  (incrMscd  in  year  by  /327,54o)  exceed  £5,000,000. 

r.i'.  v#o  '  'm-jo  in  thi'  Kin:^<liiTii  (Ixith  much  older  )  hnsc  a>  \  h  un  1 

WHOLE  WOELD  LICENCES  AND  NON-FOEFEITITRE  OF  POUCIES. 

fc  — T  now  firee  from  mtnctions  on  residence  after  five  years,  ^nd  unchallengeable  on  xny  CT^^a!  W 
T  -r^i^ci  00  :>iymcnt  of  premium  within  the  year  without  proof  of  health.    In  ca>«  of  death.  «ka  J 
•liipoid  -'remium.  the  full  sum  is  piyablc,  under  deduction  of  Arreiri. 

which  this  Institution  offers  to  Assurers  are— 

in^i.   i  juninc—^y  £i2oo  or  ;^I253  lor  t!.c  l're:niuin  ';hari»eil  eUewhcre  (with  Profits*  Tor  j^ioooac 
tvjcc/,  .V  o>W  Z.Tf-r,  ^^r  l.ar^i  AJJilum — no  share  Ix-itij;  jjivcn  to  those  by  whi»e  early  death  ihcrc  »»  *  Vii*. 
Claims  under  Policies  now  payable  a  Month  after  Proof. 
A'tfvrls,  with  Tahtts  of  Ptfmimms,  «&"<■.,  cm  Af'flkatiom. 
~  1  rC  H.  London  Secretary.  J  A  M  F.S  W  A  TSON.  W* 


AV.iY  uftk.    Mtdium  8:i>,  Priee  2\s. 

\  TKXTBOOK  of  PHARMACOLOGY,  THE  RAPE  UTICS,  and  MATERIA  MEDIC 

By  T.  LAUDER  BRUNTON,  M.D.,  D.Sc,  K.R.S., 
o.w«<.->'''K  R.  >.il  ColliTjc  of  rhy-icians ;  Assiittant  I'hysician  ami  Lecturer  on  .Materia  Medica  at  St.  BartbokM*c«'i  1*  * 
!:.\jut.:uer  10  Ma'eria  Me<"'ica  in  the  University  of  London,  in  the  Victoria  Univcr*ily,  and  uj  the  Royxl 

CoIIci;e  ol  I  hysicianv,  London  ;  late  Kxaniincr  in  the  University  of  Edinburgh. 

v:.«Ai>rBD  TO  THE  UNITED  STATES  PHARM ACOPOBIA  BY  FRANCIS  H.  WILLIAMS.  M.: 

BOSTON,  MASS. 

BY  THE  SAME  AUTHOR. 
In  tht  Prtis, 

•.HSv>Kl^lf KS  OF   DIGESTION:  THEIR  CONSEQUENCES  AND  TREATMir 

•  ■».«  i%v.^         I'x  »n  aviditii>o  to  the  Lettsomian  Lectures,  a  number  of  other  Papers  by  the  Author  oa  siaailar  -•. 

Demy  8vo. 
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THURSDAY,  APRIL   30,  1885 


THE  FOSSJL  MAMMALIA  IN  THE  BRITISH 

MUSEUM 

Ca(ah\^ue  of  tke  Fossit  Mamwuttia  in  Ike  BHHsh 

Museum  {iWiturui  History).  Part  I.,  containing  the 
(irders  Prim.itc-;,  Chiroptcr.i,  Insccti\ or.i,  Carnivora, 
and  Rudcntia.  By  Richard  Lydekkcr,  B.A.,  F.G.S., 
&c.  (London:  Printed hy oiderof the TrusteeSi  1885). 

T  N  the  above-named  volume  we  welcome  another  con- 
tribution to  the  series  of  descriptive  catalogues  of 
tlte  Natural  History  Section  of  the  British  Museum^ 
which,  initiated  fay  the  late  inde&tigable  Keeper  of  the 
Zoological  Departn^prt.  Dr.  T.  F.  Cray,  have  been  ener- 
getically extended  under  the  direction  of  his  eminent 
successor,  Dr.  Giinther,  himself  the  author  of  the  greatest 
of  thorn  al!,  the  ni  w  classical  "Catalogue  of  Fishc>." 

T'nlike  that  valuable  work,  however,  and  the  subse- 
'luciitly  published  catalogues  of  Chiroptera,  of  Birds,  and 
Hatrachia,  the  volume  before  us  does  not  conceal, 
under  the  modest  title  of  "  Catalogue,"  a  systematic 
treatise  on  the  orders  dealt  with,  for  it  includes  even  less 
than  its  title  implies,  dealing  only,  as  a  rule,  with  the 
: per i mens  of  ft)s>il  M.iirmalia  e\liiljitccl  in  the  Museum 
jaileries.  We  regret  that  this  is  so  ;  an  excellent  oppor- 
unity  has  been  tost  by  the  author  of  bringing  out  a 
nonoj^raph,  complete  to  date,  of  all  the  species  of  fossil 
naiiimals  known— a  work  urgently  needed  not  only  by 
he  student  of  palaeontology,  but  by  biologists  in  general, 
■hose  successful  study  of  existing  animals  depends  so 
irgcly  on  their  knowledge  of  extinct  forms. 

Although  the  subjects  of  this  work  belong  as  truly  to 
ie  zoological  set  it  s  as  any  of  the  groups  of  animals 
enteH  of  in  the  catalogues  nf  the  Zoological  I3epart- 
kcnt  above  referred  to,  yet,  as  their  remains  which  form 
le  material  on  which  It  is  founded  are  conventionally 
riiictl  **  fossils,"  the  volume  is  prefaced  by  the  learned 
;ad  of  the  Department  of  Geology,  Dr.  Henr)-  Wood- 
ird.  This  is,  no  doubt,  as  it  ought  to  be,  for  Dr.  Wood- 
iird  is  not  only  a  distinguished  pala  ont<il<ii^i-~t  but  a 
o]o^ist  also  :  but  tlie  circumstance  points  to  the  un- 
nifortable  fact  that  the  edlectioRS  on  which  it  is  based 
cupy  a  part  of  the  house  diffietent  from  that  of  their 
arcst  relations  a  condition  which,  however  convenient 
•  <JepartJucnlal  reasons,  is  none  the  less  to  be  deplored 
contrary  to  the  principles  '^hould  po\frn  the 

Tjl^g't-'inc'v  'T  ;  'Collection  Intendcil  r>r  iiistnu  tirn,  and 
flleaebu:-;  i*'  ilK-"  general  non-sciuUitit  viaitor,  who 

an  ammgement  to  regard  the 

;ire  I'l''  i  ^tcd  thus  to  his  view, 
••  ,d;tk^cth€r  dislincl  from  that 
pnfident  that  our  opinions 
lie  al  le  director  of  the 
e  ipecimcns  in  the 
r»11i|re  of  -Surgeons 
lie  iitttiicial,  sys- 

gri>n,  v.  hi,  ;,. 

C!^  not 


ly  led  \>) 
iii  tls»,  wlm&c  rorr 
1  j  C'.iturcs  of  a 
I  ..J Mine  speci 
thJji  *ubjcfJ 
:vnijm*  who«* 
ntcrlati  Coll' 
.  \>3KW^  on  tilt 


in  having  obtained  for  the  preparation  of  this  catalogue 

the  services  of  one  so  competent  to  deal  with  the  subject 
as  Mr.  Lydeidcer,  whose  valuable  palxontological  papers, 
published  duefly  in  the  Memoirs  of  the  Geological  Sur- 
vey of  India,  are  so  well  known,  and  who  appears  to  have 
brought  to  the  study  of  the  collection  a  mind  unbiassed 
by  theories  of  a  bygone  period  of  natural  history,  save 
in  a  few  points  which  we  shall  presently  point  out,  in 
which  we  trust  he  may  have  yielded  rather  to  the  respect 
due  to  the  opinions  of  a  former  master  of  this  science  than 
to  his  own  convictions. 

The  author  premises  (in  the  Introduction)  that  he  has 
endeavoured,  as  far  as  possible,  to  follow  in  the  lines  laid 
down  by  Pro£  W.  H,  Flower  (in  his  "Catalogue  of 
Specimensof  Vcrtebrated  Annnals  in  the  Museumofthe 
Royal  Collcj^e  nf  Snr^enns,"  i'art  II.,  1884)  in  respect  to 
the  noraenclaiurc  of  species  and  genera  and  in  regard  to 
general  systematic  arrangement,  and  his  wisdom  in  foU- 
osving  such  an  excellent  model  is  much  to  be  conuncndcd. 
Unfortunately,  however,  the  proviso  "  as  far  as  possible 
seems  to  have  opened  the  way  to  some  considerable  ex- 
ceptions to  this  good  rale,  whicli  pro\  e  to  lie  i.erious 
blemishes  in  a- work  Otherwise  well  earned  out.  We  can 
see  no  good  reason  why  the  simple  plan  of  pruning  refer- 
ences in  the  body  of  the  page,  employed  in  all  hitherto 
jjublished  dr<;criptrve  ratalo^^iics  of  the  Natur.d  History 
Dcparttncal,  should  liavc  been  abaudoacd  iu  tlie  volume 
before  us  in  favour  of  a  complicated  system  of  foot-notes 
which  di'ifi;^urc  the  pajjes  and  causes  the  unlucky  reader 
to  keep  his  eyes  perpetually  on  the  move.  Thus  (to  cite 
one  of  many  instances),  under  the  genus  Afackterodus 
w  c  find  arranged,  in  a  narrow  line  d(n\  n  one  side  of  the 
page,  six  synonyms,  each  provided  with  a  minute  num- 
ber referring  to  a  certain  similaily  numbered  foot-note  at 
the  bottom  of  the  page,  in  which,  when  found,  the  required 
reference  may  be  made  out.  This  trouble  could  have 
been  spared  the  reader  by  simply  printing  the  reference 
after  the  synonyms,  and  much  space  would  also  have 
been  s.ived.  But  worse  than  this  is  the  absence  of  even 
footnote  references  to  synonyms,  such  as  we  notice  in 
many  {daces,  as,  for  instance,  under  Hyana  striata^ 
where  eleven  synonyms  with  the  names  nf  their  atithors 
only,  are  arranged  in  a  dismal  line  down  the  left  side  of 
the  page. 

Although  the  fossil  remains  .ire,  in  mo^t  cases,  very 
carefully  described,  yet  we  regret  to  find  but  few  defini- 
tions in  detail  of  the  fiunilies,  genera,  or  species ;  for 
although  definitions  of  still  existing  genera  and  species 
niiL,du  possibly  be  omitted  or  much  abridged,  it  is  surely 
unadvisabic  la  a  descriptive  catalogue  to  omit  or  abridge 
those  of  any  of  the  truly  fossil  forms,  however  well  they 
mav  be  known  10  professed  pahcontologists.  The  author 
is  occai>iunaliy  unfortunate  even  in  his  short  deiinitions, 
as,  for  instance,  where  he  defines  the  genus  CtM^pus  as 
having  "teeth  nearly  the  same  in  number  as  in  Sorcx, 
but  diiferent  m  colour,"  whereas  this  genus  is  really  dis- 
tiiigiushed  by  having  teeth  nearly  the  same  in  colour  as 
Sorex,  but  ditTcrent  in  number  (one  premolar  less  on  each 
side  abo\  c).  The  expression  *'  nearly  the  same  in 
number  "  is  curious  in  a  scientific  work.  Under  this 
genus  we  notice  that  C.  /-^/»^,w]^cfa  we  considered  bad 
f  ei  n  long  ago  recognised  as  a  synonym  of  C  fodicns,  is 
jMven  position  as  a,  distinct  species,  and,  wonderful  to 
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relate,  it  owes  its  recognition  as  such  to  two  rami  of  the 
mandible .' 

We  were  at  first  punled  by  the  numbers  applied  to 
certain  premolars  in  the  author's  description  of  the  denti- 
tion of  some  fossil  species  belonging  to  still  existing 
genera,  until  the  following  paragraph  in  the  Introduction 
was  noticed  :—"  In  enumerating  the  teeth  of  the  typical 
heterodont  Euthcrian  mammals,  each  tooth  of  the  cheek 
series  is  referred  to  its  projxr  position  in  the  complete 
series,  the  first  premolar  always  meaning  the  first  tooth 
in  the  typical  series  of  four,  and  so  u-ith  the  succeeding 
teeth."    .Mr.  Lydekker  has  therefore  resuscitated  what 
we  had  thought  was  long  defunct— namely,  the  Owenian 
system  of  expressing  the  homology  of  the  teeth  by  im.v 
gining  a  fixed  mode  of  reduction  for  a  typical  number  of 
44,  of  which  the  premolars,  for  instance,  when  reduced  in 
number,  are  supposed  to  become  so  by  symmetrical  loss 
from  before  backwards  ;  so  that  when,  for  example,  two 
upper  premolars  alone  remain,  these  must  be  considered 
to  be  the  third  and  fourth.    It  is,  however,  an  incontro- 
vertible fact  that  in  many  species  of  mammals  it  is  the 
third  premolar  in  the  upper  jaw  that  is  wanting,  that 
further  reduction  is  accomplished  by  the  loss  of  the 
second,  and,  lastly,  of  the  first  premol.ir,  the  fourth  pre- 
molar of  the  original  scries  alone  remaining,  this  tooth 
ver>'  rarely  disappearing  also.  In  the  lower  jaw  of  certain 
species  with  three  premolars  the  second  premolar  is  the 
first  to  disappear,  so  that  here  the  same  difficulty  exists- 
Were  the  mandible  of  such  a  species  to  become  fossil,  the 
two  remaining  premolars  would,  by  the  Owenian  system, 
be  recognised  as  the  third  and  fourth,  whereas  they  would 
really  lie  cither  the  second  and  fourth  or  the  first  and 
fourth.    Indeed   Prof   Owen  himself  notices  (**  Anat. 
\'crtebr.."  iii.  p.  374)  that  "in  some  instances  the  first 
premolar  remains  of  small  size  when  p.  2  and  p.  3  are 
lost;"  and  Prof.  Flower,  commenting  on  the  theor)*  of 
reduction  advanced  by  Prof.  Owen,  remarks  ("  Encycl. 
Brit.,"  XV  p.  353)  that  "  if  this  were  invariably  so,  the 
labours  of  those  who  describe  teeth  wduld  Ijc  greatly 
simplified  ;  but  there  are  unfortunately  so  many  excep- 
tions that  a  close  scrutiny  into  the  situation,  relations, 
and  development  of  a  tooth  may  be  required  before  its 
nature  can   be  determined,  and  in  some  cases  the 
evidence  at  our  disposal  is  scarcely  sufficient  for  the 
purp*)sc." 

.Space  will  not  admit  of  entering  upon  a  criticism  of  the 
geological  horizons  adopted,  which,  so  far  as  the  Tertiaries 
«>f  Europe  are  concerned,  have  been  slightly  modified  by 
the  author  from  the  tables  given  by  Gaudry,  Boyd 
Dawkins,  and  Max  Schlosser.  We  note,  however,  with 
satisfaction  that  he  has  rejected  the  prevalent  notions  as 
to  thi?  poxitiiin  of  the  Siwalik  and  Pikcrmi  beds,  referring 
the  ossiferous  strata  of  the  former  to  the  Upper  and  that 
of  the  l.ittrr  to  the  Lower  Pliocene  -a  view,  if  we  mistake 
not,  urged  for  some  time  past  by  Mr.  W.  T.  lUanford. 
\Vc  could  wish  for  a  special  note  on  the  position  of  the 
Cayhix  and  Oncrry  phosphfiritcs  of  Central  France, 
referred  to  the  I'ppcr  Eocene  ;  for  the  highly  specialised 
character  of  the  mammalian  remains  from  these  deposits 
appear  to  throw  much  doubt  on  their  supposed  age. 

there  h  much  to  blame  there  is  also  much  to 
description*  ap])ear  to  he  in  most  cases  c«- 
^'carcfully  worked  mtt,  the  subjects  chosen  for 


illustration  well  selected,  and  tbevoodciae* 
well  executed.    We  hope  that  thi»  robmt  ri  •> 
(which  will  probably  include  the  rcnuuw:  ••  • 
fossil  .Mammalia  represented  m  the  c-)Qr:.«  t 
gether  form  but  a  "  Pmdromus  "  to  a  cuiJ  c  r  • 
.Mammalia  by  the  same  author,  whKh.  »fc  «  : 
in  comprehensiveness  the  best  of  the  hithr"-* 
catalogues  issued  by  the  Trustees  o(  the  Brr>*  ' 
shall,  however,  surpass  all  of  them  in  ic:.-  • 
scription  and  in  the  number  and  c\ceV  • 
illustrations. 


THE  SELF-IS'STRVCTOR  IS  SA  '.  i:  • 
The  Self  lnstruitor  in  \a7'iga£U>n  anJ  Sia' t 
mfltny  for  the  Local  Marine  Bo,xrd  Lu»^ 
for  Use  at  Sea.     With  numerous  EiatDi*- 
tions.  Diagrams,  and  Chait&.  B)  VV.  H  K  -* 
and  Thoroughly  Revised  Lduioa.     L»»r*;  • 
and  Sons,  1885.) 

B 00 K.S  of  this  character  have  presuaaM. 
and  this  p.micular  one  is  neither  •unc* 
than  many  others  which  owe  their  brir.y  I"  U»  •- 
of  the  examination  room  rather  tb.an  to  \be  •l- 
practical    navigator.     its  table  of  Cf  it-  •  • 
according  to  the  schedule  of  ilte  Buani      I  . 
though  it  is  spoken  of  in  the  preface  a»  ~  adt-  • 
at  sea,"  Mr.  kosser  has  proveU  in  %ilhrr 
knows  it  can  be  so  considered  only  a*  4'.  .  • 
pliment  to  the  Board  of  Trade  txaminait<>r«  *. 
been  carefully  devised  so  as  to  rail  for  ibc  ^r»- 
amount  of  cram  and  the  smallest  pi>v>-.bW  ae* 
knowledge.     The   '*  Self-lnstructfK  ~  lu»  r. 
many  editions,  and  no  doubt  answers  the  ptr>* 
author  sutiicicntly  well  ;  it  is,  he  sa>  seiaefV » 
and  not  theoretical :  though  be  oinit»  to  sat  tn 
is  to  be  understood  as  referring  tu  what  it 
examination,  and  that  theoretical  refcrf  w 
or  intelligent  mode  of  working.     It  i»  oai  V 
fault  that  the  examination  is  UkI  down  ^  y* 
and  really  unpractical  lines  :  and  wha'  be  iu« 
to  do  he  has  done  fairl)  well ;  though  •!  »<■- 
to  expunge  from  future  e<lilions  the  s>mbu3  c  -' 
for  the  "  observed  distance  between  the 
and  the  moon's  far  limb"  ;  more  especially  >  v 
is  to  be  used,  as  on  p.  304.  for  a  di>tance  K/t^a 
moon's  near  limb. 

.As  a  little  matter  of  histor>-,  it  may  br  n 
the  statement  on  p.  364,  that  the  mrUuid  id 
the  latitude  by  the  altitudes  of  tw\»  <ttjtt*  •  • 
hour-circle  «-as  origioally  given   by  Ht. 
Saudi  nl  Maf^aaine  for  1874,  is  no< 
Boll,  in  the  article  referred  to,  naakcs  00  ( 
aliiy,  but  merely  says  that  tlic  probicm 
many  even  expert  cakuUlon.  la 
method  suggested  itself  to,  and  was  tuickt 
by,  the  writer  of  this  notice  in  iSf^ 
by  him  into  the  examination  paper 
College  in  1 866  ;  siMe  which 
set  as  a 

be  sr  "^^^^^HV* 
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utfictenti  still  the  method  is  only  available  on  a  com- 
•aratively  dear  night ;  and  though  the  same  sights  may 
•ossibly  be  also  used  for  the  determination  of  longitude, 
will  more  commonly  happen  that  the  complete  position 
lay  be  satisfactorily  determined  by  Sumner's  method 
pplied  to  two  stars  having  a  considerable  difference  in 

i  he  pages  in  which  Mr.  Rosser  treats  of  Sumner's 
.lethfid  are  of  themselves  sufficient  to  establish  what  has 
cen  already  said  as  to  the  practi<".il  nrittire  of  thr  book, 
n  an  admirable  monograph  published  two  years  ago, 
nder  die  title  of  **  Stellar  Navigation,'*  Mr.  Rosser  has 
lunvn  liitri?^p!f  alive  to  the  very  great  value  of  tli  s  methotl 
f  detenuining  a  ship's  position,  and  to  the  necessity  of 
loiiening  the  calculttioa  bjr  the  use  of  Sir  WiHiam 

TlomvMi's  s|)cdal  t.ibIeS|  or  by  ntirdwonrl's  and  Davis's 
rinnith  t.iblei.  But  no  remark  in  the  '•  .Self-Instructor  " 
ills  attention  to  this,  and  the  problem  is  left,  in  its  native 
urastDess,  in  the  form  suitable  tn  the  (|ue?tions  of  the 
.1  riiiiiatlon  room.  The  srtnie  might  indeed  he  -.i;r!  of 
lao-it  all  other  problems,  which  are  given  without  any 
nt  of  the  little  artifices  which,  in  practice  on  ship*board, 
nder  the  computation  quicki-r  and  ea'^ier.  In  saying 
IS,  however,  we  attach  no  blame  to  Xfr.  Rosser,  unless 
ift  for  calling  his  book  ''practical,"  or  **  adapted  for  use 
i&ea."  The  book  is  meant  to  meet  the  demands  of  the 
tininations  ;  and  for  this,  at  least, it  appears  sufficiently 
cll  adapted.  J.  K.  L. 

LETTERS  TO  THE  EDITOR 

'k*  RdUor4«itm»tMd  kimstlj  retpontibh  fotapinionttxprttitii 
if  kit  e»m$f«mbmls,  Natktr  emm  At  undtrtait  it  rttmrm, 
jr  t»  €orrttpmi  mtkiMe  wrUtn  »/,  rtjt<ttd  mammaerifls. 
tVa  notiii  is  taktn  »f  ansmj^HMit  e0mmumte«/wms. 

'^g-  KJUor  urgently  rtqmtitt  eorrtspoMdmts  fe  keep  fMt  fetters 
sLyt!  as  passible.    Tht  ft-fnurf  on  hi;  ^fa.  r        -  ip'fat 
jhmt  it  is  imfossiUe  tthervrise  to  insure  the  appear  a  me  even 
^  emmtmuitlttm  etmMiditi  inttrettinjraiij  luifttfiitts,} 

I  Chs  Cause  of  the  D :  .  : milarlty  between  the  Paimaa 
of  the  Meditciranean  and  Red  Seas 

VWf  republication  by  Mr.  A.  H.  Cooke  of  the  li<>t  of  Tesia 
>u>  Molltisc.i  oht^incil  by  the  lale  Mr.  Robert  MacAndrcw 
rinti  a  Hreilj;inj;  excursion  (in  1S69)  in  the  Culf  of  Siitv,' 
<l.it,i  for  com|  ari''<"'n  wirti  tli.it  >>f  the  M«.<litfi r.ine.in  oxer 
.  .ivtcrn  pnrt,  .-jnil  of  which  tin-        .Mr  J.  (Iwyn  Jt  liu'v-  h.is, 
..nt;sl  ytlicr  writers,  given  an  .-ui  Muni.-     1  he  cxlrrtne <li*Nimi- 
ly  in  reference  to  the  ispccies  wilt,  upon  such  a  conip.iri'on, 
■  I  «?>.s  the  niin<l.*    I  propose  briefly  to  sketili  out  the  process 
svliich       fri^simiUrity  may  be  supposoi  to  have  been  brought 
III. 

gggfSl  to  the  Hooeoe  period,  we  know  that  tiic 

MKmjP  the  regkm  bonSering  the  LsvaCit,  and  including 

J  Kir  I  ions  of  I  lie  [lirrf  fouiiiunti,  foiuiiij  tfic  '■cd  of  the 
.MuS  wi'  tii.iy  prcMiine  that  »  commiiniiy  •>[  i;  ncra  and 
..Tic-N  r«ti>tc«l  over  [he  whole  tract  repT«»ent^l  liy  i^ioce  of  the 
rttuitilitc  liTm"i[orc  of  the  .Nliddle  Kocenc  IWrioii, 
>iirinc  I  he  r[>(R  r  Rnccnc  per  r«  was  a  sji.iUo  ■  in^  'f 

rvCA'T>o<I  in  many  \>]^cts^^f^    ■^t^pooAm^  di^'pcnin^  ii^ 
•i^t  "n*!  thu>  ihf  fiTKX  d^^^  •  ■.  j  .  i^..'  area  inio 

t  nod  shitllow  ba^iiu.  wcr  ' ^tpffic  sboAt  wjth  .i 

^S  hrt  the  general 


ntft  influence  on  the  ori 
It  ittM  not  hsve  be^H 
HMkpntiiit  the  sae^n 

■•(   til.-  t.i.:n.«   -.i..t  ff". 
H|ale^ijne  b)  Ziitel,  l^rHt, 


'.ti.n;  ihc  Miocene  j^criod  was  one  duriii;;  ivhlch  the  main  line* 
cil  ihf  fuluri-  la^l■l^  ami  soas  ^vitc  in.uk-'l  imt  ;  .ir.  l  'lie  ili-cnce 
of  depo-ttsi  l«.lortgjftg  to  this  eoi-Kh  (except  a  few  $catlcre«l  tracts 
formed  of  shallow-water  and  littoral  bc<ls)  over  the  region  re- 
ferred to,  leads  to  the  conclusion  that  lanul  conditions  prcvaile^l 
Tery  much  where  we  now  find  them,  and  that  the  submerged 
areas  of  the  Mediterranean  and  Red  Seas  were  dissevered  by  the 
Isthmus  of  .Sues.  It  was  during  this  period  of  elevation  that 
the  difiereottation  proeeeded ;  the  originsl  forms  of  the  Eocene 
period  developing  m  eaeh  basin  independently  of  one  another, 
and  becoming  more  divergent  as  time  went  on.  The  process 
seems  to  have  been  continued  well  into  the  Pliocene  epoch,  but 
at  a  tinii-  ^Itii-'i  mayic  irniicaled  ierh.np-.ris  "Newer  Pliocene" 
there  occurred  a  ie->uhmergence  of  the  land  to  the  extent  of 
220  to  250  feet  below  the  present  level  of  the  sea,  markcil  by 
the  occurrence  of  raised  scad>cils  containing  shells,  &c.,  of  s|>ccje8 
still  living  in  the  .idjoining  waters,  and  of  old  Loast-cltfTs  per- 
forated by  Pholas  borings,  uke  that  disooTered  by  Oscar  Fraas  in 
the  clifr«i  of  lebel  Mokattam,  near  Csins  at  sn  ekration  of  330 
feet  above  the  surfece  of  the  Meditertaneaa,  Mid  recently  de- 
scribed by  Mr.  Schweinfnrth  (Zeiftek.  </.  dtHtsektn  j^olcg. 
GfitUsihmt,  1S83).  During  I'vN  .!.-i:  -  ^.n  Africa  bccaine  an 
island,  .ind  tiie  waters  of  ihc  iwu  -co.-  wtic  united. 

With  this  union  of  the  .Metiiterranean  and  Red  Seas  there 
must  have  been  hmught  about  a  certain  commingling  of  the 
forms  inhn))iting  their  waters  respectively,  and  hence  it  is  some- 
what surjirising  that  there  should  at  ?he  present  day  be  fouml 
siuh  an  almost  entire  dissimilarity  .i>  tha:  already  stated.  The 
explanation,  it  seems  to  me,  is  to  be  found  in  the  fact  thai  the 
strait  was,  in  its  shallower  portkm,  veiy  shallow ;  and  that  eon* 
sequently,  except  for  the  purely  littoral  and  shallow  forms  of 
marine  life,  a  commingling  really  did  not  t.ikc  place  to  any  great 
extent.  To  the  norili  ' if  I  ike  Timsah  there  occtirs  .i  ridge  of 
grounil  called  El  Cunt,  which  rises  70  feet  above  the  present 
s«>a-lr\  c!.  and  .another  called  'fimum,  which  rises  25  feet.  Thc-se 
ridges  Would  have  caused  a  shallowing  of  the  strait  to  the  extent 
of  their  elevation,  so  that  over  the  former  ridge  the  depth  of  ihc 
strait  would  otdy  have  amounted  to  iSofeet  or  les^  during  the 
grcalcit  submergence.  It  is  inipossiMetosay  whether  thc-c  ridges 
arc  higher,  or  the  coatrary,  than  they  were  at  that  period ;  but  it 
is  a  remarkable  fact  that  thcsub-foiisi)  shells  to  the  gravels  to  the 
south  of  Tuoum  are  those  of  the  Red  Sea,  and  to  the  north 
those  of  the  Mediterranean  ;  other  ri  Iges,  like  that  of  Tel-et- 
Kcliir.  ]iroduce<l  similar  -hallows,  Asa  general  result  il  is  clear 
that  the  siiV.mersion  of  the  isthmus  during  the  later  Pliocene 
pcriol  did  not  piiidnce  a  general  cornniingling  of  the  forms 
of  the  two  >cas  ;  aii<l  when  ultimati  Jy  the  sc.is  were  .ngain 
separated  l>y  the  re-clevjtion  of  their  Ik'Is,  .ind  the  present 
isthmus  esta  '.isheil,  those  form&  whidi  may  have  pas-scd  across 
from  sea  to  sea  would suecatnb  to  tlic  altered  conditumsof  their 
environment.  1 1  can  scarcely  be  doubled  that  the  temperature 
of  the  water  of  the  Red  Sea  diflTers  eonaiderably  from  that  of  the 
Meditenaoean  by  several  degrees,  and  the  foims  which  belong 
to  the  former  would  perish  in  the  latter,  and  viee  wrsd.  It  would 
be  interesting  lo  ascertain  which  of  the  fwo  f.iunas  morC  closely 
rcscmliles  that  of  the  original  Eocene  stoik. 

Here,  then,  we  have  the  remaikahlr  ztMilogical  phenomenon 
of  two  (xrfectly  distinct  sets  of  marine  forms  originating  in  one 
st  ek  only  as  far  lack  as  the  .Middle  Kocene  period,  inde- 
pendently devclo]iing  t  I  such  an  extent  th.it,  at  the  present  day, 
there  jire  scarcely  more  than  cigliti  cn  species  (according  to  Prof. 
K,cl)  common  to  botiu  Sk-vi,  if  the  i»cils  of  these  two  seas  (the 
l.cmnt  and  Red  Sen)  wcie  to  be  elevated  into  land  and  their 
fos^d  contents  stu<lied  by  a  geologist  of  the  future,  he  would 
probably  assert  on  the  pabeontological  evidence  that  they  be- 
longed !o  'w  11-'  :  I  .11  lis  of  gcolo(^ical  lime  !  This  i,  sub- 
'i'c'.  m',*' )  f  -;  I  'l  "I  11,  1:  Ica^t  for  gei>logibls  of  the  [ircsent 
'..y.  I  1,11)  i;  l;;.:  I  'i.ue  heen  induced  to  try  and  solve  to 
iny  .v.ii  ;i: I  !"\< :  1. ill  1  ii  lolilem  here  pres^'nlol  while  engaged 
cii  :1  •.'-ii:^  :i' I  i Lientific  iiti-orv.ilions  atld  lotKlasions 
nwic  danng  the  recent  expedition  to  Araliia  Pctrca  in  c  inncc- 
lioo  with  llw  "  Palestine  Exploration  Fund." 

EowAao  Hull 


Hybridisation  among  Salmonidc 

I  fsRCF.ivi  in  N'ATtfaafrol.  xxxi.  p.  563)  that  the  "National 
Culture  AssodatfoQ**  propose  cross-breeding  tsnd-loeVed 

1  id  trout  as  prupo-.-d  l.y  Prof  Brown  Cloodc  in  "  l  orest 
""  Ajguftt  7,  1XS4.    Cefore  doing  su  1  would  venture 


Ihdr  attention  to  a  few  pohlts. 
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"  Lantl-lockcd  salmon"  is  a  Imiiu  l  lu  l.c  a  race  of  the  true 
Salm4>  sala$  ,  which  from  svinc  cause  having  lust  itii  migratory 
instinct,  now  live*  io  lakes  never  migrating  se«ward«,  while  its 
si«e  is  less  than  tbat  of  its  sea-going  relative.  But  as  the  two 
species  are  icallv  the  same,  a  cross  l>etween  a  land-locked  salmon 
and  a  tront  in  nsb-eultivatioa  would  be  identical  with  a  cross 
between  a  Satmo  tatar  and  fl  troat. 

Wliat  tlicn  has  been  the  rr-ult  of  attempting  the  latter  crtK-  at 
HuwitUiWii  during  the  lf»Ht  W\\  yLai  >>  November  25,  1879.  ^'"^ 
was cfTccteil  t)Ct»ctii  salumn  milt  a;nl  I,  chluvt  ii  ttcut  t  j^jn  ;  upto 
now  all  the  "^fi^iirin^  luvc-  I'ccu  slcnlc,  liont  have  ulUinptcd  to 
spring  out  '>t  lia-  jji'Ii  U.  and  the  largest  fish  uniuii^  ilu-m  last 
year,  although  in  good  condition,  was  only  §6^  inches  lung.  On 
December  24,  1881,  this  cross  was  again  made,  with  similar 
resttlls,  the  latjEot  fish  last  winter  being  about  12  inches  long. 
(Exanplea  are  in  the  South  Kensington  Mtueau^.  Sterility,  I 
may  remark,  was  tntidjMted  from  tola  crOHp  whde  it  was  sup- 
posed that  sadi  would  remove  the  anadrCMnoas  hutinct,  ami 
these  results  have  occurred.  Init  as  regards  impniveiDent  in  site, 
such  has  not,  so  far.  proved  a  success. 

A  cr<)>H  \va-~  made  tittwoon  a  ynitn^  >almou  par  and  a  T,i>cli- 
Icvcn  troiil,  on  November  29,  liiS3,  bat  the  young  succumbed  to 
blue  dro|  sy  of  the  sue.  This  cross  was  again  tneii  November  14, 
1884,  when  the  par  wa^  n  year  older,  and  so  far  the  young  look 
wdlf  bat  we  can  scarcely  anticipate  ihcir  provim;  fertile  off- 
andqg.  I  say  "scarcely,"  for  we  know  that  domestioition 
elnnnates  ateitUty  in  some  taccs  of  hybrids,  and  in  this  instance 
the  par  had  be«n  raised  from  ens  at  Howietown ;  these  have 
now  grown  into  grilse  withont  descending  to  the  sea,  and  given 
Kf;gs  thus  fuMiished  froni  ir  iwietovvn  raided  grilse  have 
halUicd,  and  scvetal  thousand  ycing  yx\  arc  in  the  establish- 
ment, the  future  of  whicli  race  w  ill  be  an  interesting  study. 

I  think  I  am  justitieil  in  advi-.ih;.4  that  when  crossing  salmon 
with  troul,  not  to  select  a  jiarr  ru  from  a  river  or  lake,  l)ut,  if 
possible,  to  obtain  egi;s  or  null  Irum  a  race  of  salmon  which  ha* 
been  two  or  more  generations  in  a  senii^0ine>iii.aied  eun  liiiiin, 
as  with  such  the  probabilities  of  failure  are  con&iderably  lessened, 
hot,  so  Gtt^  as  I  have  witnessed,  hybrids  between  salmon  and 
trout  have  proved  sterile  and  vndersued. 

Cheltenham  Fkancis  Day 

Forms  of  Leaves 

In  a  recent  issue  of  NATtJRE,  in  the  discussion  on  the  forms 
of  leave--,  Mr.  IIeii-I<)w  seem-,  to  doubt  the  a'-serlion  of  Sir  [•■lin 
Lubli  >'. k  tl'.at  the  Ik.II)  produces  prickly  leaves  un  the  lower 
hranthcN  anil  smooth  leaves  without  spines  above  ;  but  this  is  a 
fact  which  may  easily  be  verified  in  ntimerous  locUilics  (selected 
gjudcns  varieties  are  of  course  net  mt  -iidctl).  I  know  uf  a  large 
tree  at  Kew  which  altogether  confirms  the  statement.  The  ex- 
planatiOD,  however,  that  the  spines  of  the  lower  leaves  may  be 
prodaeed  to  prevent  aninali  from  browsuts  on  themt  and  that 
they  an  not  developed  on  the  upper  branches  because  these  are 
beyond  the  reach  ol  animals,  seems  to  me  t  >  re'iuire  some  modi- 
fication, if  not  to  be  given  up  ullogetht  r,  m  thi-i  limited  sense. 
It  seems  to  me  to  admit  of  a  much  siiujsler  explanation,  namely, 
that  it  is  an  approxini.it ion— or  rtvet'-iiai,  if  indeed  the  term  be 
applicable — to  the  ancestral  t)i>e.  Ji  i--  a  well-known  fact  itiai 
in  the  embryonic  stage  of  an  organism  the  affinity  with  tlie 
ancestral  type  is  best  seen,  and  that  in  the  mature  stage  the 
neatest  amount  of  specialisation  takes  place ;  and,  viewed  in 
tnis  light,  the  case  of  the  hoUy  does  not  appear  to  piesent  much 
diflicuuv.  A  young  leedlinf  is  seen  to  nave  veiy  spiny  leaves, 
but  wiin  hiereasin|[^  age  the  leaves  becoming  comparatively  s))ine- 
less.  In  the  c.isc  of  the  funrc  we  have  the  most  overwhelming 
evidence  that  the  spiny  character  has  been  dcvclo|>cd  to  rc|)el 
the  attacks  of  hcrbivon  •- .inimals  and  a  young  sccdliiif:  i-  seen 
to  liave  trifoliate  leaves — like  the  labumam — from  wh)el\  we 
infer  that  its  ance>Iral  type  was  spineless,  and  had  trifoliate 
leaves.  The  lary;e  gioiip  of  phyUodineous  Acacias  l>eai  an 
equally  iinini>tak.ab!c  stamp  of  their  ori^  in  the  bipinnatc 
leaves  which  the  v:c  Hiogs  at  first  produce.  In  most  cases  these 
leaves  are  ver)-  carlv  superseded  by  phyllodcs,  but  in  A.  mthme- 
xylm  the  habit  of  producing  tnie  leaves  is  never  quite  lost- 
There  is  a  large  tree  of  this  tpedes  about  40  feet  high  at  Kew, 
at  the  south  end  of  th<  'lVni(»crale  House,  close  to  the  sjiiral 
staircase.  It  is  xXm^  11;  m  admirable  |)osition  for  ex.iniination. 
.■\'  I  In- '^asc  of  this  tree  the  leaves  predominate  ^vn  .  he  phyllodes, 
but  III  ascending  the  ^l.aircase  the  pro|w>rt»uu  is  M-cn  to  gradually 
diminish,  till  at  the  t'lp  of  the  tree — a  few  feet  alcove  the  gallery 
—  scarcely  a  true  leaf  is  to  be  seen.    Assuming  the  mature  stage 


to  l»e  the  more  h^hly  specialivol,  we  hsvi;  iti  tif  \ 
ciscly  parallel  case.    This  ncces-^rily  iaTul«v>  ik  c(c. . 
the  ancestral  type  of  the  genus  lir  x  hadifiaf  kufi'.n, 
it  seems  highly  probable  that  the  chaiaetsr  uss  Ic^fr 
protection  against  tlie  atlae^  of  herUvototn  ssindk  « 
ible  objection  which  at  filvt  struck  me  ««  (kt  son 
species  have  (|u5te  smooth  leaves  ;  t»at  ihn  tut  facaRX 
a  seareh  t l'.r'.>n 'lie  sj-ecirnen-  sn  the  Kew  H^l■^l^.';i, 
hrnl  jjUvc,  species  \vi(h  sjni.v  leavrs  ovcur      taii  jrr. 
of  distribution  of  the  nu^ — in  North  sn-!  Soo'.h  Arzrru. 
China  and  Japan,  the  Atlantic  Islamls.  ij       n  L.  < 
in  the  second,  although  no  seedling  iilan(%  wrr^ 
three  species  which  show  very  spiny  leiv«      It-Tta  \r 
and  smooth  leaves  on  ibc  iijorc  matuir  fLjcr«{  '«r 
These  are  /. imiiimt  and  /.  diffrtmm, bom  laid. u.'.'.'' 
from  thio  Atlantic  Ishmds.  I  have  little  de^  on 
many  spedes  would  present  the  spiny  chafxcttr  if  «e  r. 
see  them.    The  presence  of  spine*— the  aems  Wn(CE 
bt-yoiu!  the  mari^m  of  ibe  leaf — seems  t..  in-lialf  u  «- 
va  cul,tr  over  ttllular  tissue  ;  .1  eondition  whjth  I'^^rt"'" 
with  increasing  matui  iiy  <ir  i>  not  i-xhib;td  '.bs 
mena.    In  any  case  a  sever*  pmoitig — or  rr-L.-i  <  • 
to  be  nourished— is  followed  by  a  temporary  to<'>»  • 
more  spiny  character.   If  this  explanaiioa  W  ">«  . 
question  naturally  arises.  Why  are  the  bollie-  •  »-iT< 
of  producing  spiny  leaves?  rather  than,  i' 
produce  spiny  leaves  on  its  tower  biwMhm?  tWs's 
first  query  would  perhaps  be,  Bccau*e  they  ai  lAk"  * 
protection  afford-Hl  by  the  spines.    To  the  mk*-> 
timicd  habits  are  not  often  ti\stantly  laid  IMAc. 
iierbariom,  Kew,  April  l5 


Kite*Wire  StMpcaded 

H.w  INT.  lately  nia.ie  -^orae  obserrations  with  mv 
elevated,  as  above  destnlicd,  at  height*  atwr  T 
siderably  greater  than  thos«  inentione»J  m  m)  ("i.'^'  • 
British  Association  last  year,  1  venture     ihin.      »  • 
two  as  to  the  main  |x>im  at  present  under  ui\r*'^:>^  • 

genctal  incicaie  in  the  velocity  with  the  aktfiA  » 
between  teoaad  lioo  feet  above  the  gi««ad.imf  ^ ' 
to  votu  leaders. 

Up  to  June  last  the  greatest  altitutfe  lead^  ^  ' 

meters  uas  646  feet.     I  have  Li'ely  l<«n  iHc  ^tf  *-* 
wy  to  1 1  »q  fecL    'Liking  the  asctage  of  *esxj  <i 
the  f  llowing  values  for  the  meaa  sainive  wtocrn  t  * 

heights  ; — 

Hetglii  in  (*«  Vrj-.' 
abov«  prmjidi 

10^0  •>*  w%  ..-  ' 

75^   ■ 

When  these  values  are  mscried  ta  xXve  tormJs  -  ■  I 

T 

for  the  value  of  the  csponent  j  3-  0"t7,  or  j  h-"-* 
but  when  500  feet— tnc  elevation  of  the  jisw 
above  the  sea— are  added  to  ends  fli  vstimi.  «*f»  ■ 
almoct  exactly  \,  which  is  the  value  I  deducHl »  7 

in  Natl're  (vol.  XXV.  p.  }o6i),  6«v  a  ^ise—i*  ^ ' 

cloud  observations. 

I  Would   no;    at    jne-t-m   I.n    r  u.  f  •*trr>e  J-^** 
ciib.nce  until   I  have  invesl ii^ate-l    flie  ra:*.!  t; 
200C1  feet  or  nioie,  but  1   eeitainlv  (hin.^   ;  .i;;***' 

that  the  formula  with  this  exponent  x^vr^  -^  ■ ' 
of  increase  at  heights  over  i«o»  feel  abi.ve  *rt  V' 


- 1 


Tempenttttft  of  the  Bedljr  of  II 

I  HAVE  found  the  temperature  of  the  boir  C 
to  lie  (avenae  of  three  obaervatioos) 
Orttiik&rfytukMi  ftftdtxm  (tan 

These  teopcnlum  present  as^  

with  the  mean  tempentm  of  the  body  of  — 
which  is  (.ifter  Dr.  J.  Oavy^f  obsenmtMa*  «/i 
Slides)  ^8' -4  C.  N.  M  Mitt  ^« 

Biological  Station.  \Vat>^'s  Hay,  aeav  Sjpdw 
N.S.W..  March  to 

Lioonw  Suciaty  of  N«w  Scwih  W«i^  inai,      |fi  «m  ■ 
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Quinquefoliata  Stniwl>eny 

It  Biaj  interest  botanical  rcadm  to  know  that  we  have  here  a 
vuictv  n  «tr*wberry  many  |>c'io1«t  of  which  bear  five  leaflets. 
This  kin<l  of  leaf  is  also  transmitted  to  its  offspring  when  [tmpa- 
gatc<i  by  ninners,  and  I  think  it  may  be  possible  to  rai^  from 
jeet!  jiroj^i-ny  ilu-  Mholt  of  whose  petiole-,  will  l»ear  five  leaflets. 
It  is  an  cTCcIlL-iit  v.irifty  in  every  respect  ;  the  fmit  is  sym- 
metrical, .111(1  of  ril  h  flavour.  When  we  lonsith-r  tli.-ii  Duchesne's 
'trawberry,  Ftagttria  moncfikylla  (describeti  by  Mr.  Dyer  in 
Nature,  vuI.  xxix.  p.  215),  wa*  unifoliate,  and  that  ordinary 
strawlicrries  are  trifoliate.  Ihi«  variety  oertaiolj  i>  miquc,  and 
suggests  Hill  further  poanbilities  of  aevdopmoit  in  the  genus 
Fncaria.  L  Lovsu. 

DrHMd,  A|:ril  l« 


SOME  OF  THE  METFORO LOGICAL  RESULTS 
OF  THE  TOTAL  SOLAR  ECLIPSE  OF  MAY  6, 
1883* 

IN  the  expediti  on  sent  by  the  United  States  Covern- 
inent  to  Caroline  Island  (9'  50'  45"  S.  lat.  and 
150°  14'  34'  W.  long.)  to  observe  tbe  total  eclipse  uf 
May  6f  1883,  movision  was  made  for  taking  a  series  of 
ineteorologlcal  observations  on  the  occasion.  The  ob- 
servatinns.  which  were  of  an  elaborate  descripti<in,  are 
fully  detailed  and  suininariscd  by  Mr.  Upton  in  the 
Report,  and  they  present  results  of  exceptional  interest. 

During  the  eclipse  the  velocity  of  the  wind  remained 
practically  constant,  and,  so  far  as  the  readings  of  the 
r.uii.ition  thennoiiK  ters  slunvcd,  the  heat  received  hy  the 
earth  w.is  nlmnst  1  [je  temperature  "f  the  .ur,  wluch, 
previous  to  the  eclipse,  had  been  84''"5,  fell  to  8r"4,  or 
o°'i  lower  than  it  had  been  at  7  a.m.,  and  o''6  lower  thin 
it  was  at  9  p.m.  The  amotmt  of  the  temperature  depres- 
sion due  to  the  withdrau;^!  of  tlic  sun's  heat  was  y"9  ; 
uid,  corresponding  with  this  luweiing  of  the  temperature, 
:he  relative  htimidtty  increased  5  per  ccdL  during  the 
rclipse. 

The  main  interest  of  the  observations,  however,  centres 
n  the  influence  of  the  eclipse  on  the  diurnal  barometric 
;urve.    The  diurnal  march  of  the  atmospheric  pressure 

n  these  rCK'ions  may  well  be  classed  ainon^  the  most 
eguiarly  recurring  phenomena  of  terrestrial  physic 
'rom  hourly  observations  made  from  April  25  to  May  5 
be  mean  at  lo  a.m.  was  39'957  inches^  and  at  a  pim. 
9*944  inches,  the  barometer  thus  falling  in  these  four 
niirso'li3  inch,  nctwcen  the-e  hours,  on  ^f,ly  6,  the 
clipse  occvirred,  the  total  phase  of  the  eclipse  being  from 
1*32  to  1 1*37  a.m.  (  ;n  that  day  the  barometric  curve 
resented  a  form  whoUy  different  from  what  is  daily  ob- 
•rved  in  these  regions.  From  wyt  to  \V7$  a.m.  the 
iromcter  fell  with  a  greater  rapidity  tli  iii  the  nonn.tl 
ite  of  fall,  bein^  at  11.20  am.  ouiO  lath  kmcr 
an  the  normal  at  that  hour.  Immediately  ihere- 
ter  a  rapid  and  abnormal  rise  set  in,  the  usual 
U  being-  arrested  and  replaced  by  an  actual  rise,  so  that 
u'Tc  pressure  at  11.20  a.m.  was  29.927  inches,  at 
.50  a.m.  it  was  29940  inches.  At  12.10  p.m.  it  was 
519  in<  h  aljo\c  ihc  normal  for  th.U  hour.  Since  the 
rometcr  was  0016  inch  lower  than  the  normal  at 
.20  a.in.,  and  0*019  ^^^^  higher  at  I2.IO  p.m.,  it 
lows  that  the  disturbance  from  the  normal  s.ihics 
ring  these  fifty  minutes  occasioned  by  the  eclipse 
lountcd  to  0*035  inch,  bein*;  equal  to  nearly  a  third  of 
>  whole  diurnal  oscillation  from  the  morning  maximum 
the  afternoon  minimum. 

rhe  time  and  manner  of  this  abnormality  is  of  special 
nificancc,  inasmuch  as  it  indicates  a  more  rapid  fall 
n  the  avcr.aqc  clviring  the  fir^t  partial  ph.tse.  when  the 
\'s  heat  began  to  be  cut  off,  and  a  rise  above  the 
rage  wholly  exceptional  after  the  (  lose  of  the  total 
Lse,    the    maximum    ri^e  hcin^  ilelavcd  thirty-three 

K^fort  of  ob««nr>tion*  mjult  on  the  cJtpctJiuon  10  Caroline  JsLaml  lo 
rvc  I  he  total  Mlv«cli^  «(  May  «i  tISj,  bgr  Winitow  t^plon.  {Waah. 


minutes  after  the  period  of  totality.   An  eclipse  differs 

essentially  from  all  other  tnflttpnccs  affertinf,'  the  atmo- 
sphere, in  that  if  ruts  off  the  sun's  lie^t  from  a  restricted 
section  of  tin  r  uih  atmosphere  extending  from  the 
surface  to  the  e.vtrc:ne  limits  of  the  atmosphere,  while 
from  the  air  surrounding  the  shaded  region  the  sun's 
heat  j>  not  cut  off.  Now,  the  observations  showed  that 
the  first  eflfect  of  the  cutting  otf  of  the  sun's  rays  and 
consequent  reduction  of  the  temperatiire,  which  no 
doubt  extended  tlirough  the  whole  height  of  the  atmo- 
sjphere,  was  to  lower  the  pressure  below  the  nonnal. 
This  diminished  tension  was  simply  the  direct  result  of 
the  lowering  of  the  temperature  of  the  air  over  the  region 
where  the  baronictrir  obser\  ations  w  ere  made. 

Following  thjs  diminution  of  the  pressure,  an  inflow 
of  air  towards  the  retreating  path  of  the  shadow  set  in, 
and  pressure  quickly  rose  above  the  nonnal  of  the  hour, 
and  as  the  sun's  rays  now  heated  the  air  with  this  excess 
thus  temporarily  accumulated  over  Caroline  Island,  pres 
sure  rose  still  further,  till  at  thirty-three  minutes  after  the 
close  of  the  total  phase  it  was  0*019  indi  above  tfett 
normal,  thereafter  pfessuie  fell  with  a  cwresponding 
rapidity  during  the  ne«  twenty  minutes,  at  the  close  of 
which  time  it  stood  at  the  normal.  The  whole  phases  of 
the  disturbance  in  the  diurnal  march  of  the  pressure 
caused  by  the  ci  lipse  occupied  two  hours  ending  with 
1 2  30  p.m.  It  is  from  their  bearings  on  the  theory  of  the 
diurnal  oscilbtions  of  the  barometer  that  Mr.  Upton's 
observations  must  be  regarded  as  of  tlie  highest 
miportance  (see  *'  tnc)clop;i-di.i  Hritunnica, '  MiUfrolog)', 
pp.  \22  and  123). 

Pointed  attention  is  given  in  the  report  to  the  observa* 
tions  of  the  wind,  which  showed  that,  though  the  island  is 
situated  in  the  region  usually  included  in  the  south-east 
trades,  yet  the  direction  of  the  vvind  was  almost  always 
noted  as  east  or  north-east,  and  was  at  no  time  observed 
to  be  from  any  other  quarter  than  between  north  and 
east.  Not  a  single  obserA-ation  during  the  time  the 
expedition  was  on  the  island  gave  a  direction  south  of 
east.  The  CkalUttger  in  this  part  of  its  cruise,  during 
September,  1S75,  noted  the  same  direction-,  of  the  wmd, 
and  during  the  cruise  to  southward  the  north-cast  trades 
were  not  left  till  lat  13*  S.  was  reached. 

During  the  voyage  from  CaUao»  the  Hartford  sailed 
day  after  day  in  die  region  of  the  south-east  trades,  upon 
almost  the  same  parallel  of  latitude,  and  with  but  few 
c  hanges  m  the  position  of  the  sails,  no  steam  being  used. 
Since  the  conditions  were  so  constant  during  the  twenty- 
two  days  in  which  the  vessel  sailed  in  lat  11  *  5'  S.  from 
long.  79'  to  1 37*  W.,  a  tabulation  of  the  hourly  speed  of 
the  vessel  day  by  day  has  been  made  from  the  ship's  log. 
The  mean  values  show  .1  disimct  mtre.i:c  in  liie  evening, 
and  a  corresponding  decrease  in  the  morning,  the  rnaxi 
mum,  6-8  miles  per  hour,  occurring  at  lO  p.m.,  and  the 
mimmum,  5-9  miles,  at  10  a.m.  \Vith  reference  to  the  re- 
sult, Mr.  Upton  remarks  that,  "  It  seems  fair  to  attribute 
this  to  a  diurnal  variation  in  the  w  nul's  \  elooiy.  1  here  is 
quite  an  unexpected  regularity  in  the  progression  when 
we  consider  the  approximate  nature  of  the  method.  If 
not  attributable  to  diurnal  change  in  the  wind  itself,  it 
yet  indicates  a  diurnal  change  in  the  effect  of  the  wind 
upon  the  sails,  and  is  therefore  of  interest" 


SIR  WtLUAM  THOMSON  ON  MOLECULAR 

DYNAMICS^ 

III. 

BEFORE  proceeding  with  new  parts  of  this  subject,  I 
wish  to  say  a  few  words  about  "fiddling  while  Rome 
is  burning."  Sir  William  I  homson  writes  to  mc  that  the 
expression  was  used  while  discussing  some  mathematical 
triviality,  and  be  wishes  to  be  relieved  of  the  imputation 

*  Continued  from  p.  $10. 
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of  speaking  disrespectfully  of  M0matout  dispersion ^  whidi 

be  says  is  quite  a«i  important  as  double  rcfraclion.  I  grant 
this,  but  my  interpretation  of  his  language  when  I  heard 
the  lecture  was  that  so  many  possible  ways  had  l)cca 
t^wn  of  explaining  anomalous  dispersion  that  it  wiu 
mere  child's  play  (or  fiddle-playing)  to  discuss  it  while 
the  burning'  (:i\it--tiiin  of  double  icfrnc'ion  aw.iitcd  cx- 
pl,itiatii>n,  upon  wliicli  ejno'^tion  atcnia  io  depend  the 
whole  safely  of  the  u  ax  e-lhcory  of  light,  that  theory  being 

in  inuninent  danger  of  destruction  therefroin. 
1  shall  now  give  a  brief  account  of  the  f^yrostatic  mole- 

cnlcs,  crude  and  improved  The  crude  one  is  a  fly-wheel 
inside  a  tuassless  shell.  Here  Uicit.  i5  uo  gyrostatic 
action  opposing  a  motion  of  translation,  but  uijIv  op- 
posing a  motion  of  rotation.  This  is  tlie  molecule 
which  was  stated  to  give  the  \^rong  kind  of  variation 
of  magneto-optic  rotation  with  \ariaiion  of  wave-length. 
The  improved  gyrostatic  molecule  (p.  320)  consists  of  two 
fl\  wliccls  on  one  avis.  B  ji  ihe  is  cut  in  two  in  the 
middle  between  them,  and  the  pans  fitted  together  by  a 
ball  and  cj'linder  joint.  The  other  ends  of  the  half  axes 
are  supported  in  ball-and-socket  joints  in  the  massless 
shell.  So  far  as  rotation  of  the  shell  is  concerned,  this 
acts  like  one  gyrostat,  tlie  alw  iv^  remaining  in  one 
line.  But  if  the  shell  be  frituonless,  the  ether  can  only 
give  translalional  mo\  ement  to  it,  and  the  double  gyrostat 
produces  a  gyrostatic  effect  when  the  molecule  is  accele- 
rated in  any  direction  except  along  the  axis. 

The  special  furu  tion  of  this  molecule  is  to  explain 
magneto-optic  rotatiua  of  the  plane  of  polarisation.  The 
axis  of  the  molecule  is  supposed  to  be  the  direction  of  the 
lines  of  force.  It  is  required  to  be  proved  that,g)TOStaiiC 
molecules  being  imbedded  in  the  ether  with  their  axes 
parallel  and  their  dtrertii  n-  of  rotation  the  same,  the 
velocity  of  propagation  of  .1  circular  disturbance  going 
with  the  i:\ ri  -!.it  is  greater  than  that  of  a  circular  dis- 
turbance in  the  opposite  direction.  With  a  steady  propa- 
gation of  circularly  polarised  light,  the  g>'rostats  will 
clearly  execute  a  preccssional  m.  ition.  The  theory  of  this 
motion  is  examined  after  the  in.uiiier  of  Thomson  and 
Tail's  '  Natural  Philosophy  "  for  a  ray  along  the  axes, 
and  the  gyrostatic  effect  is  found  to  be  equivalent  to 
altering  the  effective  densitj  of  the  molecule,  and  so 
altering  the  velocity  of  propagation.  Thus  if  v  and  v  are 
the  velocittes  of  {propagation  along  the  axis  of  rays 
polarird  <  iicularly  in  the  two  directions,  it  comes  outthat 
approximately 

V  y 

where  h\^r\  constant  depending  on  the  form  of  the  ^:\  ro 
stats,  a»  is  the  angular  velocity  of  the  preccssional  ruiation 
of  the  gyrostats,  and  y  is  the  velocity  of  rotation  of  the 
gyrosuts.  This  is  a  totally  dtfTerent  law  to  the  action  of 
fine  crude  gyrostatic  molecule,  and  is  in  accordance  with 
experiment. 

If  now  wc  have  impr.r, d  g\rost,itic  molecules  im- 
bedded in  the  elhe-,  thi  ,r  minute  rotations  will  affect  the 
velocity  of  propagation  m  the  manner  of  crude  molecules^ 
but  their  translations  will  affect  the  vcliKity  in  the  manner 
now  elucidated.  But  obscnc  that  by  diminishing  the  size 
of  the  molecnles  the  influence  of  the  rotation.il  motion 
dtm;ni-he-,  Imt  tlie  mtlueni  e  of  the  tt.oisla'ional  motion 
remains  the  same  (on  the  assumption  that  the  angular 
gyrostatic  velocity  is  kept  the  same  and  the  ratio  of  mass 
«  gyrostats  to  mass  of  molecule  remains  the  same). 
Hence,  if  we  hAve  small  enough  molecules,  the  law  which 
aj^reos  '.vith  e.\[>eriment  al<uie  Imltis.  'I  lu-.i:,  a  v(  i\  satis- 
factory state  of  affairs,  and  1  bd:evc  it  i>,  the  tirst  time 
th.it  Sir  Wiiii  im  Thomson's  hint  about  this  phenomenon, 
so  long  ago  thrown  out.  has  been  developed. 
There  a  still  so  modh  matter  in  the  lectures  that  I  have 
led  upon  that  I  am  in  some  difficulty  as  to  what 
But  1  certainly  should  like  to  uanKrtbe  nearly 


the  whole  of  the  last  tectnre,  This  b  of  osnt  t. 

ible,  but  I  will  claim  a  little  bp.i  rc  fur  wiDcnsi.-c 
Rankine's  beautiful  but  iutik  ^uc-iufx  tu  iv.  .i£  4 
fatal  diiriculty  of  double  refraction  i,p  271  - 

"  Suppose  here  a  mavilf\s  ngid  hanf  499  ^ 
cavity  m  the  luminiferous  ether.  t4*  ihmht «  at  • 
he.ivy  molecule  inside,  with  fluid  aroand  -  TV 
thing  li  that  this  molecule,  which  only  i^ens -tr  r*  - 
inertia  of  the  ether  by  adding  its  own  maH  t'-'  v  -  . 
mass  of  the  ether,  has  ;rolotropy  of  menu,  lat;-: 
spherule  (drawing  on  the  hoard  an  ohbtt  ipiir 
axis  vertical)  moving  first  in  a  horizontal  in--  a  "• 
effective  inertia  of  this  sheath  will  be  aliori.! 
to  and  fro  in  a  \crtical  direction,  ihert  b?i^.  : 
thesis,  liquid  between  it  and  the  ether.  Ik 
this  mass  must  be  greater  th.^n  the  dentityef  iV   . . 
that  is  all.    If  there  is  danger  of  its  cominx       :  r 
the  cavity,  let  there  be  >prings  tn  k-t^p  i'  1;.   .  • 
like,  but  let  its  connect mn  with  tbe  lining  <A 
be  in  the  main  through  tluid  preS'S'jre.  Thei 
inertii  b  diffisrent  in  different  direction  TL- 
lining  «een»  to  bit  off  the  xtxy  ihtng  mt  •iMi 
comes  Rankine*s  want  of  strength.  He  cat  «<«- 
edges  of  It,  and,  I  think,  rather  juinpctl  *:  r 
down  a  wave-surface  the  same  as  Krcittcrs.  iiv  >. 
it  came  to  that.     But,  alas  !  Stakes  (kiag  \>if 
Rayleigh  suggested  it)  showed  thai  it  w^xa!  J ;  .  ■ 
ent  surface  from  Fresnd's.    Lord  Raylc  k;' 
Rankine's  suggestion,  showed  hi*,  strengti:  » K-f 
was  not  so  strong  in  inathem.itical  po»tn 
with  a  difficult  mathem.it ic.il  problem    I.orJ  f- 
a  man  who  grapples  with  a  dtf&cuity  aad  see»^"  • 
he  can  do  with  it.   He  pots  it  aside  tf  he  caavot « 
but  he  never  shirks  it.    I\,<tilmr  was  not  ik  miCr 
in  that  -Line  at  all.     Lurd  K.t)lcigh  tind^,  ■ 
wave-5Ui  f.irc,  hut  .1  wave-Miifacc  difTenag  fr-^ir  • 
by  certain  terms  appearing  in  rccipn:»,XL-  u.:.- 
directly."  » "« 

Now  Stokes  has  shown  th.1l  Huvjjhen'*  OJK^- 
sati^jfies  experiment  with  great  i«ccurac^,  ^q«?  h«» 
kinc's  cfTtut  faiK     The  desperate  condiuut.  'i'X*-' 
theor)'  is  shown  by  the  words  penned  ii;  Lo«4 
before  he  knew  <rf  Stokes'^s  experiments  {p.  ra  ' ■ 
the  verdict  go  against  the  vie^  nf  the  prefer  ' 
hard  to  see  how  any  consistent  thcorj  is  po*lr»»- 
shall  embiai  c  at  once  the  laws  of  SCSUtfnC^* 
reflection  aiul  double  refraction.* 

It  appears,  then,  that  after  aD  (be  laba«r  si'  - 
been  expended  upon  the  wa\e-thcory  of  - 
absolutely,  and,  as  tt  seems,  hopclessl).  in  t»'  ? 
piim.ii)   imp(uM;;i  <      One  is  the  cxtiovtior 
polarised  by  rcckction  ;  the  other  i>  doubk  • 
In  other  matters  we  have  ditlicultics,  but  *^  ' 
possible  means  of  escape.   Here  there  seear«  ^ 

Before  concUiding  this  series  of  articles  t  wi*  * 
little  in  ne  aljuut  (he  m.mner  of  their  d<l;^fn 
rare  e\[jf  litiicc  fur  students  to  have  the  i^p>r^- 
studsiug  the  workings  of  a  great  mmd        I'*:- j 
with  .1  protilem.    This  is  what  occurred  dunsf  >^ 
weeks  of  the  Baltimore  lectures.   DuriiHf  * 

thi-  ])cri.id  c»ne  or  t'.vn  .irdcnt  bludt-nt-  ^vcrf  • 
rct'crti.i  e>  Hi       W  iUudy  Library,      ,  .^nd  i^"* 
Sir  William  Thomson's  rooms  wiiJi  the  n^C-  - 
searches,  and  Sir  William  geneiaUv  raid  t*c» 
He  says  (p.  76):— *An  interminable  noato '  * 
have  been  broui^ht  t  i  n.'  ,  and  ir  e\ery«*f*''' 
have  found  somcilHiii;  ici>  iiup-jiiaat."  ' ' 

says  :    "  I  got  another  quarter-hundred* e,^t|' j 
on  the  subject.    I  have  not  yet  read  them  *•  * 
In  this  way  he  often  came  fiw  the  fini  t«M 
searches  bc;»ring  on  the  question  in  hand.   O"*  ' 
''I  only  found  this  morning  that  l.<>rnm<'l      f , 
to  double  refract. on  of  light  >:r\^'i'- 
molecules].   The  v  er)  problem  1  am  breii*^  " 
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^nins(. '    Evidence  is  always  cropping  up  that  the  author 
is  in  the  habit  of  going  farther  into  a  subject  by  original 
mathematical  analysis  than  by  reading  up  other  people's 
work.    I  will  give  &omc  examples.    Speaking  of  a  refer- 
ence by  Kankine  to  cubic  .i-,)  mmetry,  he  says  :    "  i  mily 
came  across  this  in  Rankme  two  or  three  days  ago.  iiut 
I  remember  going  through  the  same  thing  inysclf  not 
long  ago,  and  I  said  to  Stokes— I  always  consulted  my 
great  authority,  Stokes,  whenever  I  got  a  chance—'  Surely 
tlif n  may  be  such  a  thing  rouml  to  exemplify  this  kind 
of  .isymmetry ;  would  it  not  be  likely  to  be  found  in 
CiyStals  of  the  CUbi<-  tla^s?'    Stokes    he  knew  almost 
everything— instantly  said  :  '  Oh,  Str  David  Brewster 
thought  he  had  found  it  in  cubic  crx  stals,  but  there  was 
in  explanation  xh:\\  it  seemed  to  be  owing  to  the  effect 
the  cleavage  planes  or  the  separation  of  the  cry  stal  into 
:>evcral  crystalline  lamina:'"  (p.  15"-  .      I  hen  again  he 
says:— "I  am  ashamed  to  say  that  I  never  heard  of 
anomalous  dispersion  until  after  I  found  it  lurking  in  the 
f  >i iiMil.i'..    1  "^aid  tn  nu  -e'f,  ''I'fie'^o  fornniTris  «'oulu  imply 
t       .iJiU  I  utv  tr  heard  of  it ;  aiidwlitii  1  li>ukcd  into  the 
matter  I  found,  to  my  shame,  that  a  thing  which  had 
been  known  by  others  for  eight  or  ten  years  1  had  not 
known  until  I  found  it  in  the  dynamics  "  (p.  120).  Once 
more  we  find  :— "  I  was  thinking  about  this,  three  days 
Hj^o,  and  Slid  to  myself,  'There  must  be  bright  lines  of 
reflection  from  Ijoiiics  m  uht(li  \v<-  have  (hose  molecules 
that  can  produce  intense  absorption.    Speaking  about  it 
to  Lord  Kayleigh  at  breakfast,  he  informed  me  of  this 
paper  of  Stokes's,  and  I  looked  and  saw  that  what  I  had 
thovi;^Iit  of  was  there.    It  was  known  perfectly  well,  but 
tbc  inolccuh-  tir->t  l]i-.< m ncd  it  to  im  .     I  ,iin  <  \i  ccdiiv^Iy 
interested  about  iliese  things,  since  i  am  only  Inginning 
I '  >  lind  out  what  everybody  else  knew,  such  as  anomalous 
dispersion,  and  iho  e  quasi  colours,  and  so  on  "  (p.  282). 

The  purely  physical  hcnt  of  the  author's  reasoning  is 
uell  shown  in  ^pr.ikin^'  of  Rankinc's  work  at  p.  270:  "I 
du  not  think  I  would  like  to  suggest  that  Kankine's  mole- 
cnlar  hypothesis  is  of  very  great  importance.  The  title  is 
of  more  importance  than  anything  else  in  the  work.  Kan- 
kine was  tnat  kind  of  genius  that  his  names  were  of 
(.  .iornum^  suggcstiveness,  but  \\c  cannot  say  that  always 
w(  the  .jubilance.  We  cannot  lind  a  foimd;ition  for  a  great 
deal  of  his  mathematical  writings,  and  there  is  no  explana- 
tion of  his  kind  of  matter.  I  never  sausfy  myself  until  I 
ran  make  a  medumical  model  of  a  thing.  If  I  can  make 
I  nierhanic  al  modrl.  I  cnn  understand  it.  As  Jon;.;  as  I 
..ir.uuL  m.ikc  a  lattliauical  model  all  the  way  throti)j;h,  I 
. .mnot  understand  ;  and  that  is  why  I  cannot  >^et  '  the 
;lectronuignetic  theory.  1  firmly  believe  in  an  elcctro- 
itagnetic  theory  of  light,  and  that,  when  we  understand 
■tcctricity  and  magnetism  and  light,  we  shall  see  them  all 
ogether  as  part  of  a  whola  But  I  want  to  understand 
iL;ht  1^  >M  II  as  I  can  without  introducing  tlnn^ ^  tli  ii  we 
nr!erstand  even  less  of.  That  is  why  1  lake  plain 
s  L^tnics.  I  can  get  a  model  in  plain  dynamics,  I  cannot 
T  electromagnetics.  Hut  so  s»H^n  as  we  have  rotators  to 
akc  the  part  of  magnets  and  something  imponderable  to 
ikc-  the  part  of  ina^'rictisrii,  and  rcahsc  Ij\  c-xpcrimcnt 
laxvvtli  !'  beautiful  ideas  of  electric  displacements,  and 
on,  then  we  shall  sec  electricity,  magnetism,  and  light 
UiseJy  united  and  grounded  in  the  same  system." 
The  model  of  an  electromagnetic  ether  described  by 
r.-f.  Fit/i^erald  on  March  28  to  the  Physical  Society, 
funded  on  Clerk  Maxwell's  celebrated  papers  in  the 
*Jkiiosophic^  Mtigazinc  in  1860  and  1861,  goes  a  long 
ay  to  clear  away  the  objectioii  raised  by  Sir  William 
Tiomson. 

In  reading  these  lectures,  it  must  be  TcinLmbered  that 
icy  arc  uncorrected  verdiUim  reports,  and  one  is  «ur- 
-iicd  at  seeing  that  the  matter  is  so  continuous  and 
ridable.    A  cnnsidcrable  freshness  is  given  by  the  con- 

'    I'hcM  report*  arc  jrcnsniiy  quite  roAi/Zw,  liul  I  am  sure  Sir  Willum 
•oiDMM)  U  oat  wHwaitMe  te  urn  chinclcri&iic  AiMncaniML— C.  F. 


versational  interludes  and  remarks,  which  would  not  per- 
haps have  appe.ired  in  a  written  woric  As  roentimed 
before,  Sir  William  SjKj'cc  of  the  pressural  wave  as  an 
animal  ;  this  was  very  happy,  as  he  had  just  befor  j  called 
it  the  btft'  noir  of  tlie  ni.itlicniatiri.ins,  He  says  at  p. 
34  "  I  do  not  like  the  words 'paradoxical  phenomenon.' 
'Curious  phenomenon'  or  *mtercsting  phenomenon' 
would  be  better.  There  is  no  parado  .  in  science.  We 
may  call  it  a  tfynaiftox,  but  not  a  />ar,u/ox "  At  p.  1 1 5 
lie  sa\5;;— The  struggle  of  1815  (that  is  not  the  same 
idea  as  /a  grandc  gturn  de  181  j)  was,  who  was  to  rule 
the  waves,  Cauchy  or  Poisson  ?" 

To  many  it  will  seem,  after  readiag  these  lectures  con- 
taining a  review  of  what  has  been  done  and  suggestions 
of  what  ini^hi  Ijo  <I  i:ic,  that  certain  facts  are  hopelessly 
irreconcilitble  uuli  the  wave-theory  of  light.  -Sir  William 
Thomson  has  certainly  not  shirked  a  single  difticulty, and 
perhaps  has  even  made  them  look  more  glaring  tlian  is 
necessary.  But,  if  this  be  an  error,  it  is  on  the  right 
side. 

The  rcpoiici  liaa  iiuioduced  into  the  volume  suiuc 
doggerel  rhymes  read  by  a  certain  student  of  the  lectures 
at  a  farewell  dinner  at  Baltimore  given  by  President 
Gilman 

751*  Lament  of  thf  Tu'€iily-OHe  Coffficttnls  at  pttrtluj;  fr«M 
tack  other  and  /rom  thfiv  E.  ftvm  J  .t/oArw/r 

An  fleolotrojHC  molecule  was  looking  m.  the  view, 
Surrounclfil  hy  his  coefticicnts  twenty-one  or  two, 
And  woiukriu^  whether  he  could  ni.ike  a  s'>y  of  azure  hlue, 
With  pi.igiotaiic  a  b  c  and  thlipsinomic  (>. 

They  looked  like  sand  upon  the  shore  with  waves  upon  the  sea. 
But  the  WIIVC5  were  all  too  wilful  and  determined  lo  be  free ; 
And  in  •ipac  of  n't  rigidity  they  never  coald  agree 

In  beooining  quite  subservient  to  thlipsinomic  P. 

Then  web-likc  coefficients  and  a  loaded  molecule, 
With  a  noble  wigglcr  at  their  head,  worked  h.ird  .t>  H,iughtc>n's 
iiiule  ; 

But  ibe  waves  all  laughed,  and  loid,  "  A  wiggler,  thinking  he 
couM  rule 

.•\  wave,  wa".  imthing  In-fer  than  a  sidelong,  nannal  fool." 

So  the  copfficients  sighcti,  and  g.ive  a  la^t  tangential  ske«  , 
.■\nd  a  shook  IiamK  wiili    and     and  Ji' and  7',iiid  U, 
And  with  a  tear  they  Parted  \  but  they  nid  they  would  b«  true 
To  their  mueh-belovid  w%gler  and  to  thlipsinomic  Q, 

Signed,  (,;',/>,  A  CROSS  COEFFICIBNT  Now  .\nnuli.>.i» 

The  social  and  scientific  intercourse  of  these  three 
weeks  at  Baltimore  was  an  experience  that  will  be  for- 

j^oticn  hyivin-:  of  the  twenty-one  corffit  ;rntN.  aiifl  they 
ail  sympathised  with  Sir  William  Thomson  in  \\\^  con- 
cluding remarks  at  p.  2S9  ; — 

"  1  am  exceedingly  surrv  that  our  twenty-one  coefficients 
are  to  be  scattered,  but,  though  scattered  far  and  wide,  I 
hope  we  will  '-til!  bo  coefficients  v\orkiLi^'  ;o;:^'rther  for  the 
great  cause  we  are  ail  so  much  iiucrealcj  la.  1  would  be 
most  happy  to  look  forward  to  another  conference,  and 
'  the  one  damper  to  that  happiness  is  that  this  one  is  now 
to  end,  and  we  shall  be  compelled  to  look  forward  for  a 
time.  I  hope  only  that  wc  shall  all  meet  again  in  some 
such  way.  I  would  ^a)  Uj  iliosc  whose  homes  are  on  this 
side  of  the  .Atlantic,  '  Come  on  the  other  -ule  and  I  uill 
welcome  you  heartily,  and  we  may  have  more  confer- 
enceso'  Whether  we  ha\  e  such  a  conference  on  this  side 
or  on  the  other  side  of  the  .Atlantic  again  it  will  be  a 
thing  to  look  forward  to— as  this  is  to  look  back  upon  — 
as  Olio  of  tlie  most  precious  incidents  I  cm  [fossibly  ha\'e. 
1  suppose  we  must  say  farewell !  "      Gkokgk  FoKbtii 


THE  SEMAPHORE  AND  ELECTRIC  LIGHT 

AT  SHAMlHAf 

THE  European  and  American  community  occupying 
the  so-called  foreign  concessions  in  Shanghai  has 
lately  adopted  the  electric  li^t.  The  Uluattation  given 
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below  is  the  reproduction  of  a  Chinese  drawing  repre- 
senting the  light  and  a  semaphore  with  a  time-ball  in  the 
French  concession.  It  is  taken  from  La  Nature,  and 
originally  appeared  in  a  Chinese  illustrated  journal  called 
the  Nu-pao,  which  described  the  illustration  in  the  follow- 
ing manner  :  — 

"On  the  French  concession,  at  the  end  o!  the  settle- 
ments of  the  other  foreign  nations,  a  semaphore  which 
marks  the  hour  and  the  wind  was  erected  last  autumn. 


Ever)-  day  at  lo  o'clock  a  flag  is  hoisted  •hick  (e<A 
the  wind  that  is  blowing  on  the  sea  at  (be  waA'i  :x 
river.    Every  day  at  11.45  a  hall  it  nusedtohalir^ 
and  five  minutes  before  noon  it  is  raised  to  titt  la^  S 
I  cisely  at  noon  it  falls.     In  this  way  ill  the  pry  i 
'  Shanghai  can  know  the  exact  hour.  The  Aip  nr>  1 
'  form,  in  number,  and  in  colour,  according  to  oe  dtr* 
and  force  of  the  wind.    Truly,  it  i<  a  ver\' {ood 
The  illustration  represents  the  semaphore  t»  tif  • 


with  the  Chinese  looking  up  at  the  ball  which  is  about  to 
be  raised.  The  semaphore  was  erected  on  September  1, 
1884,  at  a  cost  of  28,000  francs,  by  the  French  Municipal 
Council.  It  gives  the  hour  at  noon,  and  the  force  and 
direction  of  the  winds  at  the  mouth  of  the  Vang-tszc- 
kianp.  It  is  connected  with  the  /.ikawei  Observatory, 
which  receives  the  observations  respecting  the  wind  from 
(iutzlatT  Island,  at  the  mouth  of  the  river,  and  which  the 
director  of  the  ObserAalory,  I'ire  Dechevrcns,  passes  on 


by  telephone  to  the  assistant  in  Shan^l 
is  in  direct  connection  with  Zikawei. 
and  lamps  of  the  electric  light  are  also 
illustration.  The  light,  which  was  set  up  I 
for  some  reason  not  to  be  successful,  > 
mails  left  Shanghai  the  Municipal  Comdl^ 
spondence  with  the  gas  company  «itb  tkt 
coming  to  an  arrangement  fur  a  return  i« 
streets  with  gas. 


VARIAni.E  STARS 

T  N  his  stirring  **  Call  to  Friends  of  Astronomy  "  ( 
machers  Jahrbuch,  1 844)  lo  aid  the  advance 
science  by  taking  up  some  definite  dc|Mitincn!  >>i 
I'rof.  Argelander,  amongothcrnointsfoi 
attention  lo  the  observation  of  variableli 
a  fascinating  field  of  inquiry  in  which, 
"^l^kibe  done.  Forty  years  have  pasJ 
^b^de.    The  list  of  eighteen  st.il 
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ad(^t  some  form  of  clMsification  of  variable  stars.  The 
mioirfiig  anangement  suggested  Prof.  Pickering  will 
suit  our  purpose  ;  but  at  the  same  time  it  should  be  re- 
marked  that  links  of  association  may  sometimes  be  dis- 
covered between  iiulividii.il  members  of  different  classes 
in  respect  of  some  of  their  characteristics.  It  is  probable, 
too,  that  after  all  some  stars  must  remain  unclassed. 

"Class  I.  Temporary  starSyOr  diose  uliich  shine  out 
suddenly,  sometimes  with  gi«at  hriHiancy,  and  gradually 
fuic  .uvay.    Mv  imples:  Tycho  Biahe't  Star  of  1573; 
new  star  in  Coroita  ti>66. 
"Qasi  II.  Long-period  variables,  or  those  midergoing 

IpKSt  variations  of  Jighl,  the  changes  recurring  in  periods 

of  several  months.  Examples :  o  Ceti  and  %  Cygni. 
"QiaiS  III.  Stars  undergoing  slight  changes  according 

to  laws  as  yet  unknown.    Examples :  o  Ortums  and  a 

Cassiopeise. 

"Class  IV.  Short-period  variables,  or  stars  whose  light 
is  coatittually  varying,  but  the  changes  are  repeated  vnth 
^reat  regular! n  a  period  not  exceeding  a  few  days. 

Examples:  d  Ln.i  .\nd  h  Cephei. 

"  Clasb  \'.  Algol  st.irs,  or  st.ui  whicli,  for  tlic  greater 
Ktrtion  of  the  time,  undergo  no  cbajnge  in  li^ht,  but  ever)' 
lew  days  suffer  a  remarkable  dimination  in  light  for  a 
e*v  hours.    Examples  :     Persci  'Algol)  and  S  Cancri." 

The  temporar)  or  ucvs  btars  form  a  icmark.ible  clabs  of 
ttrs,  whuh  blare  unexpectedly  into  view  .md  then 
radually  decline.  A  striking  object  of  this  class  was 
^ycho  Brake's  star  of  1572,  which  attained  such  a 
rilliancy  as  to  be  visible  by  day.  It  was  not,  however, 
11  the  year  1866  that  a  clue  was  found  to  the  probable 
iturc  of  these  outbursts,  when  the  cxaimnation  of  the 
pcctrum  of  the  new  star  which  appeared  in  Corona 
'•orealis  in  May  of  that  year  by  Dr.  Huggins  suggested 
le  view  that  in  these  cases  the  outburst  is  due  to  the 
beratton  of  targe  volumes  of  gas,  which  enwraps  the  star 
a  flaming  envelope  winch  gradually  bums  itself  out 
The  most  rcccnlly-ubaerved  star  of  this  type  has  a 
I  nous  history.  On  September  34,  1876,  the  late  Dr. 
.-hmidt  discovered,  in  the  constellation  C^nus,  a  new 
ar  of  the  3rd  magnitude,  which  soon  b^ian  to  fade, 
ke  the  star  T  Corona-  it  had  a  double  spectrum.  In 
rpteiiibcr,  1S77,  whua  the  star  had  f.illen  to  10  5  mag., 
,  examination  of  its  spectrum  at  the  L  irl  of  Cr.iwford's 
scr\'atory  showed  that  the  continuous  spectrum  had 
>appeared  and  that  the  star's  light  was  monochiomatic 
fact,  to  nil  appearaaoe  the  star  had  become  a  minute 
metary  nebula  ! 

The  dislinguisiiing  characteristic  of  stars  ot  this  tyj>e, 
inely  the   temporary  character  of  their  phenomena, 
trply  marks  them  o^  from  the  variables  of  all  the  other 
f  s,  in  which  the  changes  recur  with  greater  or  less 
ularity-    A  connecting-link,  however,  may  perhaps  be 
nd  in  the  remarkable  variable,  L'  C.cininorum,  dis- 
•ered  by  Mr.  Hind  in  185s.   It  has  a  very  irregular 
iod,  whscb  ranges  between  70  and  126  days,  during 
»ut  three-quarters  or  more  of  which  time  it  remains 
tuatin^  about  a  minimum  magnitiulc  of  14-5.    It  rises 
idl^  I"  I ii  iximutn  {at  the  maximum  of  February,  1877, 
he'r«k£e  of  over  three  magnitudes  ia  iweniy-four  hours), 
;  dMo^  at  first  gradually  and  the»  none  rapidly,  falls 
.Mf»jii>um  .^gn'ii.   Its  colour  has  g«piefaUy  beeii  de- 
as  ^Jhl»^^^l■s^ll!te(^hotlfh  it  has  bffisnarted  foddy), 
-i  curious,  ill-dcimcd  or  hai\  .i|.|.'iarancc  has  been 
-erf  by  sev-ral  observers  uhi(  h  would  suggest  the 
ibtlity  of  brigbl  lines  bcin^'  foun4  in  its  spectrum,  a 
or'toB  whicfct  ha$  not  as  yet  been  dOBtoBed. 
l»««lli:  ftli^d^»  bjf  ftr  tbe  great  lIMiiIiii  of  known 
iTilf  iNffi these  arc  highly  o>louvei:L 

.ef  varioi»  degrees  of 
JblBul  stars  having 
and  IV.  The 
tbanges  is  of 


ditierent  times,  while  in  some  cases  there  is  evidenced  a 
tendency  to  form  subsidiary  maxima  or  minima  on  the 
main  light  curve.  In  some  instances  also  the  magnitude 
touched  by  the  same  star  at  maximum  or  minimum  is 
subject  to  fluctuations,  and  this  apparently  quite  inde- 
pendently of  the  degree  of  regularity  with  which  the 
changes  are  gone  through  in  respect  of  time.  In  two 
stars  at  least  of  this  class— Mira  Ceti  and  R  Geminorum— • 
bright  lines  have  been  observed  In  thdr  spectra. 

It  ir  p( Tiiaps  to  be  regretted  that  a  separate  class  has 
not  been  formed  for  variable  stars  having  a  double  period, 
with  two  equal  or  nearly  equal  maxima  and  two  unequal 
minima,  of  which  &  Lyrse  is  the  type.  A  star  of  this  order, 
with  a  period  of  about  70  days,  R  Sagittae,  included  in 
Class  II.  ("though  with  an  expression  of  doubt)  in  Prof. 
Pickering's  list,  seems  to  call  for  special  remark,  it  was 
discovered  by  Mr.  Baxendell  in  1859,  and  his  observa- 
tions have  shown  first  the  approach  to  equity  and  then 
the  reversal  of  the  principal  and  secondary  minhna.  The 
equalisation  of  the  minima  was  also  observed  by  Prof 
.Schonfcld,  and  their  reversal  by  Mr.  Chandler  in 
Amcrici.  Tiic  phenomenon  thus  exhibited  is  a  remark- 
able one,  though  perhaps  not  unique,  as  something  similar 
appears  to  have  been  noticed  by  Prof.  Argebnder  and 
Prof.  Schonfcld  in  the  case  of  R  Scuti. 

Turning  to  Class  III.,  a  point  should  be  mentioned  m 
regard  to  one  of  the  examples  of  the  class  n  Ononis.  Ob- 
serving the  star  in  March,  1866,  Dr.  Huggins  noticed  that 
"a  group  of  lines  and  sluiding,  as  if  of  fine  lines"  had 
disappeared  from  its  spectrum,  the  star  at  the  time  being 
at  its  maximum  brilliancv.  Six  years  later,  however. 
Dr.  Vogel,  at  Dothkamm  tailed  to  detect  anydiange  of 
this  character. 

Passingto  Gass  IV'.  we  have,  in  one  of  the  examples^ 
0  Lyrae,  a  star  presenting  points  of  singular  interest.  As 
has  been  already  mentioned,  its  period  of  12  9  days  is  a 
double  one,  with  two  ccpial  maxima  and  two  unequal 
minima,  and  Herr  E.  von  Oothard,  of  the  Her<5ny 
Observatory,  has  discovered  that  its  spectrum  is  also 
variable.  Herr  von  Gothard  has  also  observed  the 
D3  line  (showing  that  Helittm  has  a  home  In  other  suns 
than  ours),  and  the  lines  0/  hydrogen  as  bright  lines,  and 
has  furtlier  \A\tr.  Nach.,  No.  2651)  found  them  to  vary 
in  intensity  in  a  period  of  about  seven  days.  Further 
observation  is  required  before  any  decided  opinion  can 
be  expressed  as  to  the  relation  between  the  variation  of 
the  spectrum  and  the  variation  of  the  star's  light,  but  a 
comparison  of  Herr  von  ("lOihard  s  observations  with  the 
predictions  of  an  cpliemcris  seems  to  suggest  {though  the 
evidence  is  not  quite  conclusive)  that  the  bright  lines  are 
at  their  brightest  when  the  star  is  near  a  mtnimtmi. 

The  stars  of  Class  \'.,  of  which  Algol  is  .in  cx.imple, 
form  a  group  of  variables  of  a  well-marked  type.  The 
general  features  of  their  changes  are  fairly  represented  by 
the  supposition  of  an  eclipsing  satellite.  But  in  the  case 
of  U  Cephei,  a  star  of  the  group  discovered  a  few  years 
ago  by  Ceraski,  a  neu  feature  is  introduced  which  some- 
wTiat  comph'c.ites  the  (heor>'.  Its  period  has  been  shown 
with  some  degree  of  ])robability  to  be  a  double  one.  with 
slii'htK  unctjuiil  minima.  Another  curious  fact  which  has 
h  .  !  .  served  in  regard  to  the  star  is  that,  as  it  falls 
below  the  Sth  magnitude,  its  hght  becomes  decidedly 
ruddy  (indicating  .ibborption  as  weW  as  eclipse?),  the 
ruddy  colour  being  lost  as  the  Star  rises  to  the  Sth  ma^i- 
tude  .igain,  when  it  regains  its  ordinary  brilliant  bluish- 
white  hue.  It  is  only  fair  to  remark  that  in  Profl 
Pickering's  view  the  suggestion  as  to  the  duplici^  of  the 
star's  pertod  shtwdd  be  at  present  received  with  caution. 
This  brief  review-  w  ill  suffice  to  show  that  any  attempt 
answer  the  question — What  is  a  variable  star.'— in- 
vi  l  vijs  the  examination  of  a  multiplici^  of  phenomena. 
At  thf  ^.Lin^  time,  tbe  causcs  presumaUy  at  work  may 
be  gt  lupcd  broadl^^der  two  heads  geometric  and 
cheniiHH»bysical,   tBl  have  seen  that  in  the  ease  of  the 
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tenipuntry  s.Urs  we  have  grounds  fur  looking  to  the 
latter,  \\\\\\<t  in  the  case  of  star-,  of  the  Algol  group  we 
have  reaaoas  for  looking  to  the  for  nut  ^  as  a  more  or  less 
probable  cause  of  the  changes  we  observe.   While  in 

I.yr.r  we  see  that  physicil  chan.i^c^  :ipp:irently  acron>- 
p^ny,  if  tliey  arc  not  connected  uuli  the  cause  of,  the 
light  vari.ition.  Is  it  to  ;^'coniL-tric  or  to  chcniico-physical 
causes  that  we  are  to  look  as  the  key  to  llic  explanation 
of  the  ph  nomena  in  other  groups,  say  of  the  large  group 
of  Class  II.?  A  few  considerations  will  show  the  grave 
difficulties  we  have  to  meet.  \  difference  of  from  five  to 
scvt-n  in,i;.;nitiKles  between  the  )»*iiitb  tn.iLhcd  hy  tl\c  Star 
at  ma.\imuin  and  minimum  is  to  be  found  in  trie  case  of 
many  members  of  Class  1 1.  Now,  taking  the  magnitude 
scale  at  present  generally  adopted^  having  a  lignt-ratio 
of  2*;  1 2,  a  range  of  five  magnitudes  would  correspond  to 
a  diffcrciK  f:  of  light  intensity  in  the  proportion  of  lOO  to  t, 
while  if  the  range  is  extended  to  seven  magnitudes,  the 
sur's  light-intensity  at  nuutiinum  would  bear  to  its  light- 
intensi^  at  minhniim  a  ratio  of  630  to  I.  These  wide 
diflerences  of  intensity  of  radiation  are  sufficiently  stan- 
ling  if  thp\  are  >nf>posp  !  to  occur  only  once  in  a  wlnlo,  is 
in  the  case  of  the  temporary  stars.  Wh.it  are  wc  lu  i»ay 
of  them  if  we  are  to  suppose  them  to  occur  over  and  over 
and  over  agaia»  in  perioas  of  from  1 50  to  600  days  ?  The 
subject  was  discussed  in  these  columns  some  ww  years 
ago,  and  the  ditTicu!tic>  presented  uero  felt  to  he  so 
>erinus  as  to  make  it  hatd  tu  acct-pi  a  ilicoty  of  \.\\\i>  kind 
as  offering  a  prolxihle  explanation  of  the  facts  if  these 
Stars  are  to  be  regarded  as  sun>  in  the  usual  sense  of  the 
term,  though  less  diflficttlty  might  be  felt  if  we  could  look 
on  them,  not  as  5un<;  in  our  sense  at  all,  but  as  small 
bodies.  In  this  c.i-,c  they  would  be  lelatively  near  to  us, 
and  uiiuld  h,i\e  .i  mc.isurdjle  parallax.  An  iixjinrN  \\\ 
this  direction  might  prove  fruitful.  As  compared  with 
this  theory,  the  tlwory  that  the  changes  of  light  may  be 
supposed  due  to  periodic  obscurations  l)y  Ix  )dies  or  groups 
of  bodies  revolving  around  the  variable,  pre-ents  less 
fi'rrnidiible  ob|e<  tions,  ihoii;_;h  U  li.i^.ol  couv'^f,  dilliciilties 
uf  Its  own.  A  few  iimniiis  ago  one  ot  our  lirsi  auilioruies 
on  the  subject  p>enned  the  wonls:  "  No  theory  has  yet 
been  advanced  that  will  account  satisfactorily  for  the 
ordinary  phenomena  of  variable  stars."  It  is  possible 
that  «c  must  look  forward  to  .1  future  of  more  or  le^ 
lengthened  p.itieni  research  before  theoretic  views  can  Ix 
announced  which  shall  be  anything  much  better  than 
"gwssesat  truth." 

It  is,  then,  to  fhrther  woric  that  we  must  look  for  further 
pr>>;.,r>;ss,  .md  ihi-  rei cnl  di-^co\  eries  in  regard  to  y  Lyra? 
indicate  one  ilirccliou  at  ie  ist  in  .\  hi<  h  research  sh«»uld 
be  made.  Is  it  not  possdiN-  th  it  ioioe  vah^ible  results 
mi^t  be  obtained  if  the  spectra  uf  a  »elected  list  uf 
variable  stars  were  to  be  carefully  studied  with  one  of  our 
l.irpe^f  t< !»  sro[.es  the  se\  er.i!  ^spectroscopic  results 
beiiii;  cu  uidinaicd  witli  tlie  ,urjcbponding  position  of  the 
star  tn  its  light-curve  as  fixed  by  a  careful  determination 
of  its  noagnitude  i  in  the  discovery  of  new  variables, 
the  determinatton  of  their  periods  and  ran^  of  variation, 

ami  ol  ^.\\^  L.c  ntu  a]  i  Ii  .1  r  h  I  c  i  ,  a  ■  .  i  il  w  \\_'\\\  <  \\  \  \  <  --^ 
;.:i>Mi:  unrV.  ulin  In  di>m  in  i:' -ii  ..in'.-'K--  '1  \<,t\  iivderale 
d,Lai  :iM.>n-  ,  bur  t.ir  all  bui  ;hi'  bi-  ilili  1  -la:-  '.lie  -|nLlra 
arc  too  taint  to  be  ade\]uaidy  Crc.ucd  but  by  mstrunicuis 
of  the  largest  site. 


WiK  till  |-  'n  tlii^  nu-.m--   .m;,  -iatisfaCtory  r'--ul  I  -  -!)■  luld 
■.'V  oata  ;-.eil  01    li",  if  1-  r\idint  that   in  tin-   stu"l\-  of 
,ir  lai  ill-  -  :ar  ^  a  I  »■  )i  i>(  ha  -  bi  'ci'i  M  1 '  h  1  d  '.^  1 1'  1 1  r,  1  n  ■  irder 
to  secure  any  further  advance,  a  >ccins  needful  by  some 
means  or  other  to  endeavour  to  take  a  new  departure. 


riih  !  All    I.AI:/   (7  ^/■./.A-//VA' 

O.N  SatnrJay,  .Xprd  II,  uSf^^.  l>'jribar  |.irn:->  l^ouglas, 
siMli  anij  l.(>t  J  .irl  ot  ^<'li<jik  dn  li,  .iftLT  a  short 
at      Mar>'s  Isle,  Kircudbright  ;  had  be  lived 


the  2Jnd  of  the  niivuh  he  mwH  fci**t  -rtw. 
seventy-sixth  year.     l!;s  deatfi.  t'l  u  • 
ripe  age,  has  proved  a  sudden  .utd  ul^it((i«^.  tL  im 
thoee  who  hoped  that  ntany  years  of  life  m<^r 
to  one  upon  whose  spare  and  still  w^oU'i-^^m  >> 
as  yet  apparently  in.ide  but  fuiVf  iroprr'ijj  «•..  1"  < 
mental  and  phy--iL.i1  en'.-ru,'N  alike  gift  pr;«i)f  ' 
proiunged  penod  of  luday.    Thu^c  *ho  r^vi 
aim  in  even  more  than  his  wontrcj  fititt  :j«  . 
realise  the  fact  that  he  has  succumbed,  bit  m  - 
to  the  evil  influences  <>f  the  treacheroM  nt  fcr-  • 

winds  whuli  fi»r  ^nmc  linu  swept  o\n  ovi' 
terminated  his  valuable  bfe  after  a  iboa  laii)^ 
three  weeks.    Hov»- much  he  is  regretted,  to»  •* 
will  be  missed,  it  is  impombk  to  say ;  (ur  tin 
one  so  gifted  and  so  good  is  an  trrepiratk  b*.  •< 
will  be  fci?  nio;e  and  i;>'>rc  as  nine  pr^  ^-rx- 
the  genial  influence  of  his  life  and  ex.vnpit  ^ 
Elsewhere  have  been  descriKtl  In^  in  x-ni  j-rv 
connection  with  various  great  famiiivs  •«(  but" 
his  political  opinions,  his  puMic  life,  the  lufS 
Idled    in    the    St.ite  and  in  h'S  ci«omv. 
personal  ciiaracter  which  marked  his  wK  .l?  \-h 
cation  at  Kton,  his  success  at  Oitfutd.  h  >  trj>^' 

Klorations  in  almost  every  quarter  <rf  the  fW)c  / 
anrest  of  experience  he  so  assidtioud)  cats* 
rareftilly  .md  ireurately  remembered  ;  ii  •  'h-  •*' 
■»e!tiah  nature,  so  K>yal,  so  considerate  of  otfwn  -  ■ 
of  the  weak  ;  so  firm  in  assertion  of  all  '.hi:  if  • 
be  nght,  so  excellent  in  all  relations  of  pctMc,  fr  • 
domestic  lift,  so  true  a  friend,  so  miniUu!  of 
did  or  tried  to  do  him  the  slightest  icrm-- 
in.u  son>e  day  l)c  told  again  in  detail,  b«  ■»! 
dwelt  on  liere  in  this  brief  notice,  wh.  h  ^  ■ 
rather  the  side  of  his  nature  which  ti»n>*dtv«it\ 
and  took  so  keen  an  interest  in  n«  pmfiBt  e.«; 
he  himself  being  no  meanc«>ntribiitor  t"  :t^  »w>  ' 
who,  like  the  writer,  have  had  the  prrvtlrcr 
assi)i.!.iti<in  with  limi,  If.  the  fndd,  on  the  r:f< 
Itfe,  and  by  the  evening  fireside,  and  hare  li-»r*  ■ 
instructive  conversation  oo  many  sofafert^  <i23r- 
natural  science,  history,  ge»»gTaphy  and  bitC**  ^ 
have  felt  the  satisfaction  which  arwe*  ftaoi 
■1)  i->ne  \\  h(>-.r   s  tsd  -in  and  expcnrncc  •'r^^^  n 
w  ho  enunciated  no  crude  theory,  made  !>•> 
ralisation  on  imporfieet  or  msurticfent  dm, 
jodgnwm  was  tempCKd,  calm  and  naswiiV< 
matters  submitted  to  it  fur  deci^'on,  must  fed^ 
death,  vrien<  e  too  has  su^t aitied  a  -cr».>u* 

Lord  "Selkirk's  great  et  LKhmn  arid  knf>^' ■ ' 
and  nature  were  not  derived  merely  f"<" 
was,  indeed,  a  great  reader,  whose  mcamn 
extraordinary  tenacity  all  the  detailt  t*m 
partif  ul.^r-  •>f  "liat  which  he  read    bi*  vi< 
fonr\ation  were  the  result  of  much  tra>tl  x^- 
physical  science;    Few,  itideed,  had  travrVl  • 
seen  so  much,  or  with  such  intelhge.it  tfr^  ■ 
what  they  did  observe 

Hismind  >\a!S  of  a  Ifjly  scietjtitic 
noih'ii-  on  insuiTicienl  or  imperfect 
in  all  that  was  catculaied  to  extoKt     •  ■• 
was  onlKJUiidtai ;  but  of  all  its  d.  I'T'''!* 
seemed  to  attract  him  most  :  h»     'r  i  \ 
Gcol'igitai  Society,  a  frr  I         ■f-Vr-,.l.<-tt  tr.  i> 
.irnl  a  contributor  to    i-   ;'r>H;rcdjnv;v  (* 
*  Se.i  water  IverclMi?k        «hc  Coaja^ 
before  the  Soci*^"  m  1  S''7,  w»  of 
thowi  how  doar  h  Ur  hrtd  btwdiud. 
lie       ^    ,:  c  it  KelJow  of 
imjf iiuMx-S'l  in  ila 
led  h>m  at 
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»m  sharing  in,  though  it  in  no  way  diminished  the  keen 
ercst  he  fell  in  their  deliberations.  | 
The  library  in  his  beautiful  and  ancient  home  contained 
»ny  work>  on  science,  literature,  and  art,  but  the  great 
>rchousc  of  knowledge  was  his  own  brain,  and  from  this 

was  ever  dchghted  to  contribute  for  the  instruction 
d  amusement  of  his  friends.  All  this,  alas,  has  come  ' 
an  end  ;  the  venerated  form  will  no  longer  be  seen 
icrc  It  was  known  so  well,  in  the  Isle,  or  in  its  pictur- 
uic  surroundings  overlooking  the  sea,  but  his  memory 
II  long  be  everywhere  preserved  in  grateful  recollection 

his  friends  and  countrymen.  J.  F.  ' 


RORAISfA 

\  the  kindness  of  Sir  Joseph  Hooker  we  arable  to  give 
some  illustrations  relating  to  Koraima  taken  by  Mr.  | 
I  Tliurn  during  his  recent  successful  expedition  (aided 
funds  supplied  by  ll>e  Hritish  Association  and  Royal 
rographical  Society)  to  the  top  of  the  previously  un-  j 
jled  mountain.    The  following  extracts  from  the  paper 
id  on  Mond.iy  at  the  Royal  <  leographical  Society,  by  I 
r.  \\.  J.  I'erkin,  who  accompanied  .Mr.  Im  Thurn,  will 
•e  some  idea  of  the  work  and  results  of  the  cxpedi-  I 
n  :  — 

The  1st  of  December,  our  first  day  in  Brazilian  terri- 
y,  we  camped  to  the  south-west  of,  and  quite  close  to 
aclipu.  a  splendid  mountain  towering  above  the  general 
el  of  the  table-land  sfime  3001  or  4000  feet,  with  bold, 
irp  outlines  ending  in  a  well-defined  peak,  on  its  south  ' 
c  free  from  forest,  the  savannah  continuing  quite  up 
its  summit,  though  densely  wooded  on  its  north-north-  [ 
It  and  north-west.  | 
From  a  lofty  range  of  hills  some  36X)  feet  high  we  had  a 
cndid  view  of  Wactipu,"  Roraima,  Kukcnam,  .Marima, 
1  two  small  mountains  near  Wactipu,  nanicd  llornii 
I  Mucurecpa  ;  the  curious  square,  t1.it  tops  of  Roraima  ' 
I  Kukcnam,  with  their  dark,  precipitous  cliffs,  adding 
rand  and  peculiar  effect  to        whole  landscape.    <  'n  I 
cembcr  2  we  arrived  at  Toroikire  or  Ipelemonta,  an 
rciina  villigc  of  four  houses  situated  on  the  left  bank 
the  .Arapu  river. 

The  view  from  here  is  magnificent,  as  the  village  is 
ced  just  in  front  of  Roraima,  giving  a  sight  also  of  I 
kcnatn  ;  it  is  situated  on  a  high  hill  3751  feet  above 
-level,  but  is  dwarfed  by  the  gigantic  wails  of  rock  ' 
r  it,  Koraima  being  .ibout  four,  and  Kukcnam  about  I 
•e  miles  from  it     E.ich  mountain  seems  like  a  huge 
»regnablc  fi>rtress,  built  on  a  mountain-top  7000  feet 
h,  with  walls  from  1200  to  1800  feet  in  height, 
"he  portion  of  Roraima  facing  Tcroota  is  four  miles 
tnd  of  Kukcn.im  about  the  same.    In  wet  weather 
.  summits  are  wrapped  in  dark  clouds,  and  after  the 
I  ts  over  and  the  clouds  have  dispersed  the  water  can  ' 
.•cn  casting  itself  over  the  cliffs  in  splendid  falls  that 
;y  being  seen  can  beat  ail  imagined.    At  a  distance  ] 
r  to  five  mili-^  they  look  like  delicate  white  threads 
t  the  dark  h.ickground  of  sandstone  rwk.  | 
two  mouut.iins  arc  sc|iaratcd  by  a  wide  gorge,  and 

'  '      of  dense  white  nv  n  il  !    and  gradu- 

ip  a«  the  day  a<i  al  their  sum-  j 

ifter  the  manner  ol  lUc  "  ubie-cloth  "  of 


f     ri«-<'  rfli,!,  '■if 


appeared  to  us  extremely  easy  to  climb,  except  in  two 
places ;  the  first  where  the  bush  that  covered  the  ledge 
appeared  to  end  suddenly,  leaving  the  cliff  bare  and 
naked,  and  giving  the  ledge  the  appearance  of  being  in- 
terrupted, and  consequently  impassable ;  and  in  the 
second  place  where  a  watcrtall  from  the  summit  falls 
on  the  ledge  and  has  cut  a  gap  in  it,  so  that  there  seems 
to  be  a  deep,  wide  hole,  which  it  would  take  great  trouble 
to  bridge  over.  But  on  the  whole  it  seemed  so  easy  to 
climb  the  mountain  here  that  wc  concluded  there  must 
be  some  insuperable  diiificulty  of  which  we  were  not 
aware,  for  other  travellers  who  had  visited  the  mountain 
had  stayed  near  this  ledge,  though,  except  Mr.  Whitcly, 
none  of  them  attempted  it,  most  of  them  having  had  to 
turn  back  soon  after  their  arrival,  owing  to  want  of  pro- 
visions, which  latter  c«mtingcncy  Mr.  Im  Thurn  had  par- 
ticularly guarded  against,  and  enabled  us  to  stay  some 
time  and  to  make  several  excursions  over  the  mountain- 
sides. 

The  north-cast  and  west  sides  of  Roraima  are  forest- 
covered,  but  on  the  south  and  south- west  it  is  for  the 
most  part  devoid  of  trees  until  a  height  of  5S90  feet  is 
reached,  and  from  here  up  to  the  cliff-face  the  slope 
becomes  far  more  steep  and  is  covered  by  a  thick,  dense 
undergrowth  :  there  are  very  few  large  trees,  and  even 
they  arc  small  when  compared  with  the  giant  vegetation 
of  the  forests  wc  had  passed  through. 

Terooia  village  lies,  so  to  s|)cak,  at  the  foot  of  the 
mountain,  though  the  cliff  portion  is  about  four  miles 
distant.  Between  Tcroota  Hill  and  Roraima  flows  the 
Kukcnam  river,  which  rises  in  Kukcnam  Mountain  and 
descends  from  the  summit  in  a  splendid  fiill  of  about  1300 
feet. 

From  the  Kukcnam  river  Roraima  on  its  south-western 
side  slopes  up  at  an  angle  of  about  20''  to  4500  feet,  and 
then  at  30^^  to  the  commencement  of  the  forest-coveicd 
|)ortion  to  5890  feet  ;  from  here  to  the  cliff-face  the  incline 
is  15°  steeper  to  about  7200  feet,  and  the  remainder  is 
cliff.  At  about  5600  feet  we  found  a  large  piece  of  swampy 
ground  filled  svith  most  exquisite  varieties  of  orchids  and 
ferns,  and  also  the  Ulricularia  Htimboldlii,  which  grows 
to  greater  perfection  here  than  on  the  Kaieteur  savannah. 
Here  also  we  found  the  Hcliamphora  or  pitcher-plant, 
whose  cup-shaped  leaves  were  full  of  water ;  it  bears  a 
delicate  white  tlower  without  smell. 

We  returned  the  same  day,  December  5,  to  Teroota, 
after  our  visit  to  Siedl. 

We  reasccnded  the  mountain  on  Sunday,  December  7, 
and  built  our  houses,  one  for  ourselves  and  one  for  the 
men,  at  an  altitude  of  5405  feet  above  sea-lcvcl,  dose  to 
Siedl's  hut. 

On  the  loth,  with  Mr.  Siedl,  we  went  up  a  path  cut  by 
a  Mr.  Whitely  in  1883,  to  the  face  of  the  cliff,  and  on  our 
way,  at  6410  feet,  found  a  lovely  tlowering  plant,  the 
Leiolhamnus  Elisa/>ethir,  of  Schomburgk  ;  it  has  deep 
carmine  star-shaped  flowers,  with  a  white  star  centre,  the 
points  of  which  radiate  down  the  petals.  At  6S41  feet 
we  rediscovered  another  exquisite  nower,  first  found  by 
Richard  Schomburgk,  an  Utricularia,  with  a  large  deep 
crimson  blossom.  The  plant  grows  on  the  branches  of 
trees,  and  is  alx)ut  2  to  3  inches  in  height  ;  the  bloom, 
when  but,  completely  hides  the  stalk,  and  is  about  an  inch 
and  a  quarter  long,  by  half  an  inch  wide  ;  sometimes 
there  are  two  flowers  on  the  same  plant,  but  usually  only 
one.  The  appearance  of  one  of  these  bright  blossoms  on 
rhi-  ..  mlire  tree-branches  has  a  most  peculiar  effect,  and 
iiration  is  divided  between  the  brightness  of  the 
J  the  wonderful  energy  of  the  tinv  plant  that 
it.  I'nr^uing  our  way  wc  reached  the  cliflT  at 
1  rce  hours  from  the  statt,  the  wa\ 

1  .  I  and  steep,  over  root  and  trunks  of 

.  and  bare  rocks :  at  times  wc  could  hear  water 
•'     'ones  under  our  feet. 

of  any  vcr)-  great  size  growing  on 
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temporary  star- 
latifr,  while  in 
have  reasons  for 
probable  cause 
Lyra?  we  see  • 
pany,  if  ihcy  at 
light  variation, 
causes  that  wc  . 
of  the  ph  noinc- 
of  Class  II.?  .' 
ciitTiculties  wc  !■ 
seven  niagnitii> 
at  maximum  .i' 
many  member- 
scale  at  pre^f  ■ 
of  2  5I2,  a  rai. 
a  difference  oi 
while  if  the  r.i- 
star's  light-inr- 
intensity  at  \  ■ 
differences  ol 
Img  if  they  a> 
in  the  case  ot 
of  them  if  wt 
and  over  aj;.! 
subject  was 
ago,  and  th- 
serious  as  to 
as  offering  . 
stars  are  to  ' 
term,  thotigl. 
on  them,  n 
bodies.  Ill 
and  would 
this  direri; 
this  theor\ 
supposed  <i 
of  b<xlicx 
formidabli 
of  its  own 
on  the  sul 
been  adv 
ordinary- 
thai  wc  It 
lengthen! 
announri 
"  guessc- 

It  is.  I 
progres-". 
indicate 
be  inadt 
might  l> 
variabk 
largest 
being  ( . 
star  tn  r 
of  its  I 
the  dct' 
and  lit  ' 
good  u. 
diroen~ 
are  too  : 
of  the  I 

Whe: 
be  obt.. 
variabl.- 
to  aecui 
niean>  . 
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I  of  the  mountain,  but  the  varieties  of  ferns  are 
>us  and  beautiful,  varying  from  small  filmy  to 
ns,  some  20  to  30  feet  in  height ;  but  the  plant 
J  to  awaken  for  the  time  as  much  interest  with 
ther,  was  the  Rubus  Schomburgkii,  or  Roraima 
,  which  greatly  resembles  the  English  bramble  ; 
id  several  bunches  of  the  fruit,  which  possibly 
'^eet,  but  none  of  those  we  obtained  were  at  all 

«e  portion  of  the  cliff  we  reached  we  had  a  good 
le  ledge  wc  had  seen  on  the  5th,  and,  though 


work  they  returned,  saying  they  had  finished  the  road,  but 
wc  afterwards  found  they  had  left  off  from  fear  of  Maku- 
naima,  the  great  spirit,  just  at  the  point  where  the  ledge 
joins  the  upper  sloping  portion  of  the  mountain.  This 
was  on  the  14th,  when  we  reached  7756  feet  above  sea- 
level,  and  found  our  way  suddenly  barred  by  a  precipice 
of  120  feet.  A  heavy  mist,  too,  arose,  and  it  became 
bitterly  cold,  with  the  rain  falling  in  torrents,  which 
rendered  our  return  journey  dangerous,  and  the  path 
slipper)'  and  muddy. 

The  next  few  days  were  occupied  in  surveying  the 
country  around  the  mountain  and  preserving  plants ;  it 
was  still  too  wet  and  slippery  to  enable  us  to  make  any 
further  attempt  on  the  mountain,  but,  learning  from  .Simon, 
the  Arecuna  chief  of  Toroiking,  that  the  rainy  season  was 
about  setting  in,  we  determined  to  make  use  of  the  first 
fine  morning  we  might  have  ;  and  on  December  18,  which 
dawned  most  auspiciously  for  us,  we  left  our  house  after 
an  early  breakfast  at  7  a.nt,  reaching  the  cliff  at  8.30, 
where  wc  waited  for  about  half  an  hour,  and  then  set  for- 
ward along  the  ledge,  the  path  keeping  much  the  same 
the  whole  way  over  rocks  and  roots  and  trunks  of  trees, 
and  sometimes  along  the  slippery  leaning  stems  of  the 
trees,  using  our  hands  and  knees  for  some  portion  of  the 
way. 

The  Arecunas  we  had  with  us  hung  back  when  we  got 
thus  far,  and  for  a  long  while  would  not  proceed,  until,  by 
dint  of  persuasion  and  the  promise  of  a  taste  of  ardent 
spirits,  we  prevailed  on  them  to  accompany  us ;  we  had, 
however,  to  send  one  of  the  men  from  the  Pomeron,  a 
half  Negro,  half  Indian,  to  go  first  and  lead  the  way, 
cutting  a  path  as  he  went  on.  In  this  way  we  reached 
the  waterfall,  which  to  our  great  surprise  we  found  ex- 
tremely easy  to  pass,  as  the  ledge  was  not  cut  away  by 
the  action  of  the  water  falling  on  it,  and  fortunately  there 
was  very  little  water  coming  over,  being  more  like  a  very 
heavy  shower,  which  wet  us  to  the  skin  immediately.  The 
foothold  around  the  spot  was  extremely  precarious,  being 
worn  Quite  smooth  and  slippery  by  the  constant  moisture 
and  falling  water. 

From  this  fall  to  the  top  the  last  portion  of  the  ledge 
slopes  at  an  angle  of  30°,  and  is  in  places  quite  twenty  or 
more  yards  in  width  ;  it  is  covered  by  a  dense  growth  of 
moss,  and  in  spots  tall  coarse  grass,  which  gives  way  here 
and  there  to  flowering  plants  and  small  shrubs.  Of  the 
flowers  one  in  particular,  a  species  of  heath,  took  our 
fancy  by  its  dark  pink  blossoms  of  six  petals,  about  the 
size  of  a  halfpenny,  which  lay  in  quantities  along  our 
path. 

So  occupied  were  wc  in  securing  each  new  treasure 
that  wc  had  almost  gained  the  top  before  being  aware  of 
it,  for  near  the  summit  the  ledge  loses  its  steepness  and 
is,  so  to  speak,  merged  into  the  top  itself. 

A  curious  sight  met  our  eager  gaze  as  wc  passed  the 
boundary  line  of  the  unknown--on  all  sides  were  grouped 
rocks  of  every  shape  unimaginable,  weird,  strange,  and 
fantastic,  first  a  row  of  huge  oblong  stones  that  looked 
like  rude  cannon  placed  there  to  guard  the  approach  ; 
further  on  another  rock  like  a  giant's  umbrella  on  a  short 
thick  stem  of  about  four  or  five  feet  in  height,  and  others 
like  miniature  castles  and  ruins  of  old  churches,  leaning 
so  much  that  had  they  not  been  solidly  connected  por- 
tions of  the  enormous  sandstone  bed,  they  would  have 
Mllen.    Wc  saw  no  lake,  however,  but  several  pools  of 
tcr  here  and  there.    The  vegetation  on  the  summit  was 
lely  scanty  and  insignificant.  There  being  no  trees, 
II  bushes  from  three  to  six  feet  in  height,  growing 
5  and,  with  the  exception  of  a  few  scrubby 
cics  of  thick-leaved  ferns  and  a  variety  of 
from  below,  there  was  no  other  plant 
>ubt,  to  the  absence  of  soil :  for  it  is 
collect  on  the  summit,  as  it  would 
K-  '  ivricd  over  by  the  rain-water 
of  the  enormous  clitT 
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soon  after  it  has  fallen  in  most  splendid  waterfalls,  some 
of  which  have  a  clear  fall  of  1500  feet. 

We  had  no  sooner  accomplished  the  ascent  than  an 
impenetrable  cloud  of  mist  enveloped  the  whole  of  the 
upper  part  of  the  mountain,  entirely  obscuring  the  view, 
and  rendering  it  difTicult  to  see  beyond  forty  or  fifty 
yards  in  an)  one  direction,  and  putting  a  limit  to  our 
wanderings. 

After  boiling  the  thermometer,  which  registered  197^  F., 
the  average  of  five  readings,  and  gave  the  height  (allowing 
for  difference  of  temperature  from  sea-level)  as  8600  feet, 
we  returned  to  our  hut,  but  not  before  I  had  tried  with 
true  British  instinct  to  carve  my  initials  as  a  memento  of 
our  visit  ;  but  I  found  the  rock  far  too  hard  to  pcnnit  of 
this,  and  had  to  content  myself  with  leaving  an  advertise- 
ment torn  from  a  newspaper  of  Messrs.  Pears'  soap  and 
Madame  Patt's  testimony  of  its  suitability  for  the  hands 
and  complexion. 

In  conclusion,  1  beg  to  present  the  Society  with  a  few 
samples  of  rock  and  rounded  pebbles,  which  1  obtained 
in  the  course  of  our  journey  up  the  mountain.  I  have 
been  told  they  lead  to  no  very  definite  conclusion  in  a 
geological  sense,  as  they  seem  to  belong  to  no  particular 
geological  epoch,  but  are  apparently  agglomerations  of 
deposits  from  various  causes. 

No  fossils  have  been  found,  but  several  of  these  smooth 
pebbles  which  1  found  imbedded  in  the  living  rock  on 
the  sunmiit  point  to  its  having  been  submerged  at  some 
long-passed  time,  but  whether  this  huge  mass  has  been 
obtruded  by  volcanic  action,  or  the  cliff  has  been  bared 
of  its  at  one  time  circumjacent  soil  by  glacial  or  aqueous 
action,  I  leave  for  those  skilled  in  geology  to  discuss,  and 
shall  be  happy  to  give  any  further  information  that  may 
lead  to  a  nv.rc  definite  conclusion  as  regards  the  fonna- 
tion  and  age  of  the  mountain. 

One  word  more  and  I  have  finished  :  it  is  to  again 
remind  you  that  the  whole  success  of  the  expedition  is 
due  to  Mr.  Im  Tliurn's  excellent  mana;:cment  and  inde- 
fatigable zeal,  as  well  as  his  intimate  knowledge  of  the 
Indian  character  ;  and  if  my  slinri  notes  have  aroused 
your  interest  in  Mount  Koraima,  1  must  ask  you  to 
accord  a  larger  portion  of  the  same  to  his  complete 
and  detailed  report,  which  I  have  no  d«>ubt  will  ere 
long  arrive. 


^\1TES 

It  is  wfll  known  to  all  ac(ju.aintc<l  wiih  the  Rnti>.h  Museum, 
tint  the  stnfTof  the  Zoological  Deiurtment  is  very  insufficient  for 
the  nccd^  )f  so  large  a  collecti  Jii.  In  the  v.ist  subject  of  entomo- 
log)-  es|>ecially  the  numbt-rof  a^vist.ints  i&  quite  out  of  proportion 
t  •  the  mass  ,>(  nuHcrial  necessarily  accumulating  with  the  advance 
'^'^  S*<'K''''l'h't:»l  exploration.  We  are  glad  to  learn  that  a  step 
t  wards  remedying  this  state  of  things  is  alwut  lo  \-tc  taken  by 
t  .i  addition  to  the  staff  of  an  assistant,  to  be  specially  engaged 
upon  the  collection  of  Coleopter.i.  The  conditioni  upon  which 
the  appointment  will  be  filled  up  arc  announced  in  our  advert- 
ising columns. 

There  seems  to  Ijc  at  last  some  chance  of  the  great  Hume 
collection  being  received  by  the  nation,  as  the  Hrili>h  Museum 
has  sent  Mr.  Howdler  .Slurpc  to  Simla  to  pack  and  despatch  the 
collection  to  I!ngland.  Mr.  .Slurpc  started  by  the  last  m.iil  vi.i 
Hriiidisi,  and  expecl<>  to  be  ab>ent  from  England  aboui  four 
months. 

Dr.  RtNtAMlN  .\nnoRi- G<n  1  11  is  to  return  to  the  I'liitcd 
Slates  very  soon  from  South  America,  where  he  has  rccciiily 
completetl  the  great  works  upon  which  he  has  been  engaged  for 
so  long  at  the  Oliservator)  of  Conlolia.  Ids  fellow-citizcn>  of 
"'■'"H*.  S<iem<t  MtXti,  pro|x)se  to  girc  him  a  reception  m  l  %^ 
"  on  his  retan. 


Ok  May  13  a  Oatne  of  Limurn*  will  hr 
at  Stockholm.    The  day  will  \x  the  17W1 

Sirth. 

RcroKTs  from  Japaa  <tate  that  fe 
of  an  oatbrrak  of  the  kmg  qaietcent  voicaan  m 
that  'oflSciaU  had  bem  sent  lo  tw^it^att  At  * 
people  hiring  in  the  neighlviarh  :>o«l  beheixd  xa  <n.»  ■ 
imminent,  ttecanse,  while  the  uiO'*'  00  the  moaot-r  ^_ 
to  melt  two  months  before  the  uvoal  ttiae.  all  iIk  wik  : 
became  dry,  and  difficulty  wm  expcriencrd  in  pnes-,  *■ 
The  phenomenon  is  coDsidere<l  ihe  roiwr  rraariaur  * 
fa^t  that  the  winter  hx«  l>ecn  unusually  col  1.  a»l  tki:  *. 
of  the  snow  remains  hard,  the  part  nearrtt  thr      o.  • .  ' 
first  to  give  way. 

In  rtu.ii;f.NCF.  has  been  reoeirevl  in  Am«ier4a^ 
the  eruption  of  the  Semirx*  m->antaiii.    the  Uf^^  - 
active  of  the  Javjnese  volcanoes,  situate!  on  tk«  ecs.-  i 
Passoerean  and  Proliolingn  rr>-idenac«.    So  ■f*  •• 

of  any  Im^s  of  life  having  occurred- 

Prof.  For  El.,  of  Geneva,  has  seni  a*  an  .  - 

qu.-ike  observed  in  Switzerland  on  AjTil  I3lt4.   !•  «. 
|>oscd  of  a  preliminar)-  shock  at  Nesifchitel  Uf  m 
o'clock,  of  a  princi|>al  or  great  sh-jick  a:  II.IJlb..  ^ 
succee^ling  shock  olKcrs'e<l  at  Lausanne  and  Cicam  a  ,. 
The  princip.1l  shock  disturbol  a  con>i  leraS!e  a-n.   I  • 
in  the  district  Uiun  Icl  by  (ieneva,  Saint -C<r;»«k 
valley,  Ncufch.ifel,  .V.uceljo*,  Aarau,  Schwyi.  I«r 
Bcme-«c  .\Ip-,  Bex,  and  the  Lake  of  Genera.  TW 
rejK)rts  from  the  other  canton^,  Valais  in  porticvl*.  • 
still  more  the  area  of  dt5turl>ance,  which  aim", 
district  220  kilometres  long  by  loi  liroAd.  reprtses 
ficial  area  of  more  than  30.000  kilometres.    TV  mi 
disturbed  Mirfacc  is  parallel  to  the  chain  of  tkr  V 
moUigicil  cU-sification  this  earthquake  woall  'Jnt. 
under  the  classification  of  longitudinal  eartkqaaa^ 
disturlied  area  the  shsck  wa-.  fcU   onequaBf.  H. 
cantons  of  Vaud  and  Neuchatel,  ibe  du>:nci  •♦•■A  ' 
is  appointed  to  study,  numemus  and  p«ec:<c 
rcceivc'l  from  Knhaut,  Ormont*.  the  Khooe 
of  the  I..ike  of  fieneva,  from  Vtlleneave  to 
Gingiiis.  Saint-Cergues,  I'Orient  de  I'Ortie,  X««fc?-» 
hor,  &c.,  while  none  at  all  lame  fiom  the  T»Hr»  • 
or  of  the  Thicle,  nor  from  Gro-s  ilu  VauJ.    It  wic 
the  centre  of  the  district  remained  wfeik  - 

were  dislurltcsl.     The  intensity  of  the  ifaock  vi  . 
one  approached  the  centre,  which  was  prahah't  ^' 
the  Maut  Sinimenthal.     There  some  daaaafc  «»  ^ 
the  walls  of  hoases  ;  it  is  even  said  ilvat  rocks  n^ 
from  hills.    This  would  repre^ot  a  shock  No  f  - 
whidi  represents  the  intensity  of  earth'iaakcs  •  *r 
In  Prof.  Forel's  district  the  earthquake  ka  I 
The  shock  had  three  undulations,  with  some 
between  each.    In  general  the  dircctiao  of  the 
indicateii  as  parallel  to  the  meridian,  froa  aoMb  • 
according  to  the  localities,  as  comm^  from  a>ir:ik«B* 
west.    .\  subtenancan  sound  was  heard  ia 


Ar  the  conclusiu.i  of  an  article  ta  a 
on  the  Andalusian  earthquake,  lleir  WJ 
vioiis  earthquakes  ohMT^ed  ia  Southeiu 
th.u  of  Christmas  daj  Us:  is  th< 
them  all  to  the  UttotictljHii^^  <   I'j  a^ 
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rdljr  a  ywir  pAs«s  without  one.  Tu«li;ing  from  p.ist  shocks, 
anaiia  nnd  the  ncighbourhoo<{  of  Torrevieja  and  Guardainar 
ihcJiiuth  of  Alicante,  arc  : he  twu  tiiain  eartli  juake  urnircti. 
m  the  last  ihc  :>hucL&  cx;cnd  aJanj;  ths  coast  as  far  a-*  Mal.iga. 
e  moil  \-ioJent  occurred  in  1518  and  1829.  On  November  9, 
18,  the  town  of  Vera  in  Almeira  was  wholly  de%iMyed,  and 
March,  1829,  the  towns  of  (iuardainar  and  Torrevieja  were 
iTCrtcd  into  heajx  of  ruins.  Malajja  ha-  been  visited  by  earth- 
iliCs  four  times  <lurinj;  the  past  century— vir,  1775  and  1777  ; 
:ol>cr8-lo,  1790  ;  Janiiar>',  I'cbruary,  and  Aiiuiist,  1S04,  and 
KUil  4,  1841.  In  1802,  fr.tm  January  17  to  February  6,  there 
e  rcpettcd  <ihuck<t  at  Torre  la  Mota  and  Torrevieja  ;  on  July 
1822,  at  Cartagena,  NJiirci.i,  and  Alicante  (over  200  -.hocks  in 
nty-foar  hours)  ;  on  April  27,  1826,  and  until  July  of  the 
\K  year,  innumerable  shocks  in  ami  around  Granada.  Thr 
lie  |K>pulatton  of  Granada  left  the  town  an>l  cnn»|H-d  in  the 
Is.  Similarly  for  many  other  places  in  Southern  Spain.  If 
Jl  these  l>e  addcti  the  numerous  cirthquakcs  on  the  w.  st  of 
peninsula,  with  centre  a!  I  jsUm,  it  will  be  clear  that,  next 
Italy,  no  other  pail  of  lluropc  is  so  frequently  visite  1  by 
K{|uakes  as  the  sixilh  ami  west  of  the  Iberian  |>eninsula. 

I.  CAMBi^>tt,  a  missionary  in  Mada>;asc.ir,  writes  from 
Datave  to  Cosmos  to  rejMjrt  that  on  February  25,  after  a 
ible  cyclone,  the  co.ist  of  Madagasc-ir,  near  Tamatavc,  was 
trcd  with  pumice-stone  and  <lust,  in  all  probability,  says  j 
Carobou,  from  the  Krakat'>a  eruption.  On  .March  28,  18S4, 
ilar  pumice  was  found  on  the  co.ist  of  Keunion.  Sub- 
lently,  in  the  midfllc  of  May,  the  same  phenomenon  was 
erved  on  Ma}otie,  in  the  .M  «/ambique  Channel  ;  and  in 
'tenil>er  of  Last  year  it  w..&  noticed  at  Taiuatave.  Crystals 
fcldspath  Were  miit -d  with  the  amorphous  matter.  'ITie 
»e>  were  generally  small,  the  edges  being  worn  round  by 
ition.    A  very  f .  w  were  >i  a  pale  rcMish  colour.  Accord- 

lo  the  countc  of  ihe  currents  in  the  Indi.in  Ocean  these 

Id  l.ave  been  t.irried  fro;n  the  Straits  of  Sun  la  down  to  the 
I  or  17th  degree  of  south  latituile  in  a  south-westerly  dircc- 
Thence  thiy  uached  Madag.iscar,  and  the  adjacent 
id»,  through  the  agency  of  the  equatorial  current  and  the 
e-winds.  Tlie  probabdily  that  this  pumice  is  th.it  of  the 
katua  erudition  is  supported  by  the  following  facts :  the 
.•tic  n  frigate  I'nt  acfia,  )  assing  ihc  .Straits  of  Sunda  on 
rmljcr  22,  l8Sj,  crosvcd  large  banks  of  pumice,  and  con- 
ed to  sight  smaller  ones  unid  Janu.-.ry  lo,  lS8.|,  when  she 

in  16*  7'  S.  lal.  and  66'  8'  F.  long.     1  he  average  speed  of 
:urrent  U  .-stated  to  have  been  fifteen  miles  per  d.ay.    Sub-  | 
enlly,  on  .\pril  13.  1SS4,  the  French  war-ship  /uuiisaint  ' 
a  bank  of  ibis  pumice  lloating  utt°  the  coast  of  Madagascar, 
35'  S.  lal.,  and  48*2'  F.  long.    The  circumstances  un<ler 
h  this  pumice  reached  the  Malagasy  coast  are  s|K.'ciaIly  ' 
esting  to  ethnologists,  .as  they  atUml  a  new  pru^.f  of  the  j 
ibility  of  human  niigraticms  to  con!.iderablc  distances.  They 

give    some    support   lo  the  'he  >ry  that  the    Ilov.as  .f 
agascar  arc  of  Malay  deM;ent.  I 

i|e  Madrid  Correspondent  of  the  StiinJa  J  wriie»  that 
:al  doctors  in  Valencia  have  l>een  making  numerous  cxperi-  • 
:%  by  inoculating  adults  and  children  with  the  choleraic  | 
*  'ITie  faith  of  tlie  local  physicians  and  of  persoijs  of  all 
es  in  thoc  experiments  is  so  great  that  in  one  afternoon 
•  >on.s  were  iiioculatc>I.  The  Scolapian  l'".athen.  biought  all 
iptk  also  for  thin  preventive  vaccination  against  chdera. 

ly  the  same  |>bcnomena  liave  l)ccn  observed 
;i. I  .i.  similar  experiments  in  France  la.st  year  during 
Irmic.     .A  conmission  of  Ma>.'ri  J  doctont  has  been  sent 

|^^MMM|i  .  In- 


railw.iy-guidc  and  route  lnok,  forthe  use  of  intending  visitors. 
The  flislrict  included  is  al>out  forty  miles  in  every  ilirection 
around  London,  and  the  book  gives  for  each  station  the  number 
of  trains  daily,  the  fares,  the  average  time  occupied  on  the 
journey,  the  points  at  which  to  change  for  connection  with  the 
Exhibition,  and  the  last  twu  trains  each  day.  It  will  be  of  great 
use  to  those  numer  ous  visitors  who  are  not  acquainted  with  the 
readiest  and  most  convenient  methods  of  getting  from  South 
Kensington  to  other  parts  of  the  metro|>olis  .and  its  suburl>s. 

\Vk  have  received  the  second  edition  of  .Marion's  '*  Guide  to 
Photography,"  the  first  edition  of  which  we  noticed  on  its 
api>eanincc.  The  text  contains  various  .additionn,  nec<led  to 
bring  it  abreast  of  the  latest  photographic  improvements. 

We  have  received  the  Report  of  llic  Mason  Science  College, 
Uirmingham,  for  the  year  ending  "  Founder's  Day,"  February 
23,  1885.  The  appeal  is-ueil  List  year  for  an  .addiiional  endow- 
ment fund  for  scholarships  and  exhibitions,  additions  to  the 
teaching  staff,  Sec,  has  been  met  by  subscriptions  amounting  lo 
nearly  5000/.  The  free  lectures  to  artisans  a|>pear  to  have  Ijecn 
very  successful,  each  lecture  having  to  be  rc|>ealed  on  account  of 
the  demand  for  tickets.  It  is  interesting  to  notice  that  th« 
chairman  of  Uk-  Academic  lioard  reports  that  "the  presence  of 
Lidies  in  the  classes  stimulates  manly  qualities  in  the  students, 
.and  encourages  gentlemanly  behaviour."  besides  prizes  in  all 
five  languages  taught,  the  ladies  have  distinguished  themselves 
in  physics  ihis  year.  The  fees  for  the  evening  classes  have  been 
diminished  by  one-half,  being  now  threepence  each  lecture. 

The  National  P'ish  Culture  Association  have  transferred  another 
large  consignment  of  whitetish  fry  to  the  I.i'kcs  in  the  lile  cf  Mull 
in  cjnlir  to  further  their  acclim.tti  ation  to  the  waters  of  this 
country.  Hitherto  m.niy  experiments  have  been  tried  in  this 
direction,  but  with  no  sncciss.  The  .\mcrican  Ijovernment  are 
rendering  valuable  assistarcc  in  etTecting  their  pro|>agalion  and 
arc  watching  the  result  of  the  endeavours  now  being  nude  wi'.h 
keen  interest. 

TllEKE  will  shortly  api>ear,  published  by  the  Clarendon  Press, 
"  I  he  Flora  of  Oxfonlshire,"  including  the  contiguous  portion 
of  Berkshire,  by  G.  Clari<lgc  Druce,  F.L..S.,  &c.  Over  half  a 
century  having  elapse«l  since  the  publication  of  Walker's  "  Flora 
of  Oxfordshire,"  the  m.iny  cli.tngcs  in  no  acnclalure,  the  sub- 
division of  species,  and  the  great  advance  in  liotanical  know- 
ledge, demand  a  new  work  on  the  subject.  Mr.  Alfred  French 
long  ago  commenced  one,  and  on  his  premature  death,  in  1879, 
his  MSS.  came  into  Mr.  Diucc's  possession.  At  the  request  of 
the  Director  of  the  liotanical  Department  of  the  Uritish  Museum, 
he  undertook  its  completion.  The  "  Fl  »ra  "  is  intended  to  lie 
not  only  a  catak^ue  of  the  county  species,  with  their  localities, 
but  als  j  a  history  of  them,  and  of  the  botanists  connected  with 
the  University  and  county.  At)out  400  species  and  varieties, 
additional  to  those  given  in  Walker  and  Sibtliorii.  will  be 
enumerated,  and  soiuelhirig  like  20,0X)  records  have  l>een  m^le 
in  visiting  ne.irly  every  parish  in  the  c  >unty.  The  c  >inparalive 
plant  occurrences  in  the  counties  of  llerks,  liucks.  Warwick, 
Northampton,  and  « iloueestcrshire  wdl  be  shown.  Orders 
should  be  sent  to  .Mr.  G.  C.  Druce,  118,  High  Stieel,  Oxford. 

A  "Beoinners*  Star  Atlas,"  by  the  Rev.  T.  K.  Kspin,  with 
an  introtluction  by  Mr.  J.  A.  Wcslwooil  Oliver,  is  in  the  press, 
and  will  be  publisheil  shortly  by  Messrs.  W.  Swan  S<>nnenschcin 
and  Co. 

I.N  a  paper  read  before  the  Aculemy  of  .Sciences  of  Berlin  at 
a  recent  meeting,  Dr.  G.  Hcllmann  continued  a  p«i»er  read 
previously  on  certain  regularities  in  the  states  of  the  weather  in 
successive  seasons  of  the  year.    The  author,  from  a  long  series 
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of  obwrratiom,  draws  s  condnnoD  oonUrwy  (o  the  cmrent  beti«f 

— vi/.  th.u  a  mild  summer  follows  a  mild  winter.  Uc  siudicd 
the  wann  summers  of  Berlin  from  tbe  year  1719  ia  one  particular 
•apect — ^that  is  to  say,  with  specsal  reference  to  the  raoceeding 
wintci  ;  f  I  _;:ird>  ifi/it '^iiiiitiK'r  uarniwlu-n  the  tempera- 
ture in  June,  July,  Au|;u»t,  and  September,  or  at  least  in  three 
of  those  months,  is  ahove  the  normal.  Fifty-tiro  snch  summers 
ficmrrcfl  betwcon  1719  ^n<1  1885.  Unfortunately  there  were 
certain  gaps  in  the  observations  which  could  not  be  filled  up ; 
but  thoe  WM  no  break  in  the  observations  between  1755  aiid 
the  present,  in  all  rjo  years  of  uninterrupted  ob';er\ation. 
Dorii^j  this  period  there  were  45  warm  summers,  or  a  propor* 
tioo  of  t  I  3*891.  But,  as  in  the  case  of  miM  winters,  there  snw 
no  perio<licity  of  three  years.  Th;";  at'  cr  t'l.^  Imt  summer  of 
1763  there  W.1S  not  another  for  J2  yCiir-,  aim  at  the  beginning 
of  the  prc-cnt  LcnMuy  there  were  19  successive  years  (1799-1817) 
without  a  single  hot  summer.  But  in  the  c.ise  of  the  summers, 
as  in  that  of  the  winters,,  a  certain  grouping  is  obser\able.  In 
the  52  warm  summers,  in  31  cases  2  hot  rammers  followed  each 
ether  in  succession,  "so  that  one  may  wager  59610  404  that  one 
hot  summer  will  be  succeeded  by  a  second."  The  influence  of 
a  hot  summer  on  the  succeeding  autumn  and  winter  (October  to 
Fcbroary)  ia  that  of  these  months  Z'Sa  were  too  warm.  For  the 
individual  months,  with  the  exception  of  Novemher,  the  proba- 
bilities are  about  equal.  Given  a  .summer  with  July,  August, 
and  September  hot,  and  a  cold  January,  a  warm  December  and 
February  may  be  expected.  As  a  general  rule  two  warm  winter 
months  may  be  expected  after  a  hot  -mniiur.  W\\  w.iitu 
summers  differ  :  they  do  not  last  the  same  length  of  time,  they 
have  not  the  same  intensity ;  and  these  variaUoos  exercise  an 
impoi'.Aiit  innuLTiirc  rtn  the  succeeding  winter  months.  The 
author  then  discusser  tbe  culJ  winter^t  of  Berlin  and  the  rc»pcctive 
piotttbililiefi  of  the  succeedii^  months  being  coM.  The  remits 
of  the  whf^  investigation  he  sums  up  in  three  propositions 

armngcd  and  stated  as  Ibllowsi— (1)  A  mild 


very 
cool 
hot 


summer. 


winter  will  most  probebly  be  succeeded  by  a 

(2)  A  /  '22«»«r»»''y  I  hot  summer  will  most  probably  be  sue- 


very 


ceeded 


.       1  m  "dcrately  niild  \     .  .  »  .  i  moderately  | 

^Sid-      )"«'^''  very  I 


very 

\  coil 


cold  winter  will  most  probably  be  racceeded  Inr  - 

I  Luld 

summer. 

Thic  aMitiou'i  to  the  Zo  .1  i^i,  il  Society's  Gardens  during  the 
past  week  induUe  a  iiuricatc  {Suruada  Mradac/jf/a)  from  South 
Africa,  presented  by  Miss  P.  M.  Savill ;  two  Common  Badgers 

{AMfi  ht.xu  ),  Ilriii^h,  prev  iti-<!  by  I  nr  l  \Vill..u^h".y  de  Broke  ; 
a  Common  MarmoT.ct  {Haftilc  jacchus)  from  Urazil,  [treseolcd  by 
Miss  Hendcfson ;  a  Ccieopsis  Goose  [Crrn/sii  ntvtt'Mlamdur), 
a  Black  Swan  {Cyf^nus  atratus)  from  .\ustralia,  prr<<'ntc<l  by 
Mr.  F.  L.  Frod^haiu ;  a  Mealy  .\aiazon  {Chrys<>(is  Jari»0ta) 
from  Soolh  Americe,  presented  by  Mr.  W.  Hodder ;  two  Alli- 
jj.ttnr'!  {AUsziilcr  miiussippitnus)  from  the  Mi-siN'-ippi,  preientcd 
b)  Mr.  Ciwrles  Ridley  ;  an  Aliij;.ttor  {Aiii^-st^r  iHi>tisn^ifnsis) 
fn.m  the  Mississippi,  presented  by  Miss  Heiroliclier;  a  ke<l- 
tailed  Amazon  (C^rytatu  erythrnrri)  frnm  Ilr.uil,  three  Upland 
ticcsc  [Btrnkla  wajeHanua  i  i  6  )  from  tlie  haUUnd  Islands, 

three  Wigeons ( JAmra pmdtft  4  4  g)*  European,  putdiaaed. 


0(/J?  ASTRONOMICAL  COLUMN 

OccuLiArio.v  OF  Ai.OERAKAN  ON  Mav  15. — The  cphemcr- 
i  lc,  .1.)  iiDt  iil.t  cognisance  of  occultalions  of  the  brigliter  -.tars, 
wtien  near  lo  the  sun's  pl.ice,  nor  in<leed,  as  a  rule,  <>t  ok.\:nita- 
tions  generally  which  occur  whilst  the  sun  is  above  the  h'iri;iin 
of  the  place  to  which  tbe  calculations  are  adapteti.    Id  the 


MmtUfNttim  of  the  Royal  Aawomicil  Ssm?  W\ 

1868,  is  a  note  communicated  by  Mr.  R.  ^  SW.  <  •> 
attention  to  an  occullatioo  of  Aldcbana  oo  Vn  ::  ^ 
year,  when  the  star  was  Ijitli-  rivsre  ihsa  i  (jax:  !•■  % 
^un,  an  !  suggesting  thai  uui»c«vation  woold  W  pvv  . 
jjixj.l  fquatonal.  and,  at  any  rate,  would  l«»mfer«x  - 
oji  a  matter  of  curiosity.    It  docs  Dot  \wos  inm  ty  « 
ing  numbers  of  the  Ahm^kfy  JlTiUkn  (hat 
question  wns  anywhere  observed,  bat  on       *S  * 
year  one  of  the  same  Star  wid  lake  plsee  egm  a  . 
from  the  sua  is  14!%  and  Mine  uLsufui  Mf  k  s^- 
raske  an  attempt  to  reoord  the  pfcenommoi.  X*  ?r 
Observatory,  ( "•rceriw  ich,  thie  -tir  escapes  OGeaazj  : 
north  of  England  ood  10  ScoiiaAd  the  timo  fet 
obsenratofies  arc  as  follow 
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'J 

I 


G.  M.r. 


Liverpool 

Stonyhurst 

Glasgow 

£dianaf|h 

Dunedit 


CM 

II  « 

5  r 
J  •« 

J  N1 


h.  Di- 

2  50x1     ...  19 

*«5    ...  34 

a  37  9  39 
2  35  3    •  45 
At  Dublin  the  star  disappears  at  ah.  46'zz.  'j 
reappears  at  jh.  tx». ;  angles  19'  sttt  n 
oounted  as  mual  in  the  NtmHtmt  Atmtmm. 

\'\Ri,\iiir.   SrARS.— (I)  Hr.   C. n!:,       ilif  T 
ArgtitliHn,  enters  into  some  detail  with  respet^  1 
magnitude*  of  the  bright  start  in  Cirr^  u  .  (o  ti^  --r 
estimating  which  .\rgel.inder  firsl  directed  attialk'S 
of  tbe   "  Konn  Oliserv.it ions."    It  was  cssslwa 
Cordoba  observationa  "  served  to  reaevr  iB  JtV'  f 
variability,  within  nodciate  limhs,  tif  all  fw  d 
thus  explaining  the  app.iicnily  c  ^ntnulict  irr  BBwe 
observ*ii*)ns."    On   the  other   iLind.  Mr.  1^  f- 
C.iml  ri  1.;.  purt,  Mas^..,  says  he  carefully  o'~-r«r 
star»  of  Coivus  durin^^  th«?  year*  iSSl-Si,  aaii 
certainly  variable  t  y  iv  .iriy  one  magnj;u:ir.  tt. 
stars  wpcar  to  l>e  senMblv  constant,"  and  he 
difficulty  is  thus  solved.    From  Dr.  GoaU** 
there  is  room  for  doubt  00  this  point. 

(3)  A  minimum  of  R  Lcoois  may  be  cveetad 
The  obaervatioos  ftom        to  l88j|  aM«d  mita^ 
existence  of  a  perturbation  in  the  perioiL 

Thl  I  )..t  HI  !  >tar  y  lv.>t  Utri.— The  diqptefy-^ 
wa^  il.  tccfcd  by  Mr.  G.  Knott  in  1S67  ;  hi*  aeiwr 
year  jjive  for  1867  543.  |>osi!:on  27S*'84.  diMMCrST- 
the  epoch  1877728  Mr.  Humham  founl  the  " 
distance  2"'l6.     The  annual  proper  moima  ^  ^»  ' 
star  appears  to  be  +  o  00274.  in  right  aic<r.»;-^  o 
in  declination,  and  if  Mr.  Knott\  m<■a^urc^  J  i**,' ' 
to  Mr.  Bimbam's  eix>ch,  with  thr&e  viJucv  'l<-t  MM 

Position  3oS'  o— Distance  3" 
differing  m  widely  from  the  Cbicj^j  nr*uk«  *»  l-  • 
indicative  of  the  btnaty  character  of  the  obfcA. 
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ASTRONOMICAL  PHENOSfESA  f  U 
WEEK,  1885,  MA  Y  5-9 

(For  the  reckoning  €)f  time  the  civil  day,  v^f*' 
Greenwich  mean  midnighi*  eoontingtlK  heart «n:>^ 

employed.) 

At  Grttnvri<h  am  Af-ry  3 

Sun  rises,  4h.  jmn. ;  sooths  lib.  «6m.  4JIM. ; 
dccl.  on  meridian,  15*  rft  nCt  Sideml 
loh.  iim. 

Moon  (at  Last  Quarter  00  May  7l  tiaea,  xA.  jsa-* 

jh.  Om.  ;  s?t*,  7b.  27m.  •,  -feef  r^n  m<-iriijaa. 
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Planet 

Ki<«i 

.Sett 

h.  m. 

h  m. 

K. 

Mercury  . 

4  17 

...     II  25 

-    iS  3* 

Venus 

4  V? 

...     II  56 

Mars 

-■    3  S*^ 

...     10  51 

17  43 

Jui'itcr 

.  II  50 

...    19   7  .. 

2  34* 

Saturn 

.  6J2 

...   14  J9 

X2  4»  . 

-  -I 
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•  ItKiic^^tcithaiiha  iUg|gbthaSarthe9n<»die««al( 
tba  ftUowiog  day. 
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h.  m- 

23  35 
2  3 

23  *4 
I  44 

20  32 


May 
7 


h.  m. 

04!.  eel.  reap. 
20  12     I.  «r.  f^T. 

I  38  II.  ir.  ing. 
93  56  III.  tx.  ioR. 


II.  cd.  reap. 
I.  occ.  clisap. 
I.  tr.  ing. 
I.  tr.  egr. 
I.  occ.  disap. 

Plienomena  of  Jupiiefi  SMcdiies  au«  «iidi  M  w«  «ifilil«  at  Qi«Mi«rich. 

Ulun,  Mt)f  3. — Ottler  nuijor  axis  of  ooter  liitf  «  ; 
t  minor  mu  of  otticr  rin£  s  17  "  4  ;  southcni  snmoe  vMble. 
4i  I7h.— Venus  in  superior  oonjundion  with  th«  Sun. 


GEOGRAFHJCAL  AOTSS 

HB  Aiutfiaa  Africui  explmcn.  Prof.  Ffcderick  Pitilhtchkc 
Dr.  Domiaik  Kammel  yod  Hardcgger,  have  returned  from 

•  rxpedttion  lo  Afrita.  They  started  from  Trieste  on 
ember  30,  1884,  and  clii'-fly  explored  the  iiileiinr  of  the 
•Ti  country.  The  Au&tn.in  exi'lorers  have  c:>tablished 
rorological  siitions  at  Han.ir  .iii'l  /c-il.i,  which  will  be 
cd  after  by  the  English  Cunsub  I'litcii  and  King.  The 
ctions  they  have  brought  with  them,  filling  several  cases, 
coQsUlute  «  veiy  vsluaUe  addition  to  the  Austriso  Imperial 
eum. 

I  the  Januar>- meeting  rif  the  Roya!  S\s  t  li^li  Hcographical 
L'ty,  1  >r.  K.  .*<vcnoiiias  gave  a  very  interesting  account  of  his 

•  t  '  ccrt.iici  rcnio'c  parts  of  Swedish  I.apland  last  summer, 
■■[■•cakcr  could  not  accept  the  theory*  set  forth  by  sonic 
■ritics  that  the  word  '*  l.a)ip  "  was  derived  from  the  Lappish 
•r  Finnish  /.///»/,  #>.  ''end  "  or  *' finish,"  stgoifying  the  in- 
ants  of  the  end  of  the  KuropsiUD  ooaliaetlt.  He  believed 
the  wonl  wm  derived  ftoiD  If/^  or  ta/frnkf  Le»  "c»ve  "  or 
lets."  B  nome  given  by  the  ScandiiMvian^  to  this  nee  from 
.ibits  of  the  Lapps  in  earlier  times  living  or  taking  refuge 
>cs  or  recesses.    It  was  a  common  thing,  even  now,  for 

to    lake    rcf.ige  in  such   places  in  IltI  \MT.her,  or 
ir  night  when  travelling.    Ilavini;  refcncti  to  itic  ri^mark- 
■<trutiure  which  forms  the  dwillirij;  of  the  L.iiiji,  \v:  pm- 
'[  to  flescribe  the  mount.nins,  glaciers,  lakes,  and  w.KerfalU 
vcdish  Lapland.    The  mouDtwos  were  more  imposing  seen 
the  Swedish  than  the  Norwegian  side,  as  in  the  latter  place 
«  ere  too  close  to  the  spectator.  They  were  of  two  kinds,  the 
'cA  "  alpine"  and  so-called  "grass"  moootains.  Theformer 
1 1 )  .intl  jagged,  and  the  latter— the  most  oomaion->)ow  and 
c  l.    The  alpirn;  iiKnintnins  were  c(>m|ioscd  of  liornfiN  nie, 
•s  an<l  cklo^itc.  an  I  t!ic  gra-ss  mountains  of  -(.ln^t  nnpreg- 
wit!i  Llalk.     The  iu:;lii;si  p.irtt*  of  Swcli'-h  I  .ipl.ind  were 
arfiurnl  the  souitts  uf  itic  river  Raj'.ia'inDs,  the  highest 
:h,  Sarjektjjtkko,  was  once  belicvc'l  lo  In-  ilif  liigticst 
Min  in  .Sweden,  and  west  of  the  Ijjkc  Pajtasjarvi,  where 
are  two  loft^  peaks,  Kaskasai  j^kko  .and  Kebnckais&e.  The 
«t  glaciers  in  Swedeo  were  found  within  these  parts,  the 
r  having  been  named  the  "ice-depdl  of  I.Apland."  He 
ited  that  about  180  sqnare  knometies,  or  one-seventh  of  the 
area,  were  covered  with  "  eternal "  Ice,  the  depth  of  which 

II  sc\r;r.il  fmn  Jred  feet.  Itwa  -  imjxissiblc  to  say  "hi  ther 
.upland  i;l.icif.T-.  wt-rc  increasing  or  decreasing.  Judiiing 
icr  EurojKTin  t;l.>i:icr-.,  ttioy  should  he  dccrca-lni^  very  lost, 
ict  that  the  lh>i;i  of  l.:inl;ind  was  ncliially  recciling.  which 
■i  in  the  op|)( '-ill.- iliKCtii  n,  .ind  Kccmcvl  to  uniK.itL-  a  <lc- 
.tion  of  the  cltntate,  iie  twiieved  was  due  to  the  circumstance 
u:  Lapland  glaciers  had  nn  *'  famloom  from  the  (Hacial 
Mill  to  get  rid  of.  The  lakes  covered  a  vast  ]>ortion  of 
ui  chiefly  between  the  mountains  and  dieso-called"  forest- 

The  surface  area  of  the  lakes  here  was  onenhird  of  the 
of  $«re<lish  LAplaitd.  But  there  were  also  many  gr<.*ai 
n  the  aJpi'io  distiii  ts.  Of  the  wntcrfalLsthe  most  inijiosing 
he  .Stora  .Sjol.dl,  jjofcct  high,  and  Harspr."ingct.  70  feet 
ind  with  .1  \ "liune  of  water  estimated  at  500  cubic  metres 
tund.  There  were  besides  several  h«utifiil  h-.it  smaller 
n  the  GcUivara  Lappmark.  In  conchi^mn,  I'lof.  von 
,  who  has  travelled  much  in  Lauland,  stated  that  he 
d  that  the  word  "Lapp"  was  derived  (rom  the  old 
li  word  laffottf  i.A  **nwm  about,"  as  niggested  bj  n 
mthoritf  t  vu.  Prof.  Frib,  Professor  of  Lappish  at  the 
ania  University. 

r>n  Cora's  Cojnws  for  1884  (vol.  viii.)  contains  an  at- 
:  ij  cr  on  Tahiti  and  the  natives  of  Polynesia,  recently 
by  Dr.  Fiiippo  Kho  of  the  Italian  Royal  Marine,  who 


■ailed  from  Callao  for  the  Paeifie  waters  on  board  the  Caraeeh^ 

in  June,  1883.  The  "  Kanaka,"  or  Polynesian  race  I'roper,  is 
described  as  presenting  many  points  of  resemblance  to  the 
Malays,  from  whom  the  writer  Mip|H)scs  tlicin  to  have  originally 
spning.  But  the  type  can  he  hest  stii.iied  in  Tahiti  and  the 
other  e.istcri)  i^l.TnU  of  tlie  I'ncitic,  where  it  is  found  in  its 
purest  state  and  least  atTccted  by  Papuan  elements.  It  Is  sub- 
dolichocephalic,  with  cephalic  index  76*2 ;  keel-shaped  skull  : 
mesorrhine  nose  (index  49*3) ;  not  prognathous  il  unmixed, 
although  in  Tahiti  the  bcial  index  is  75*0,  and  in  gieneral  con- 
formation not  fiv  removed  from  the  white  or  EuR^ean  hrpe. 
The  nose,  sometimes  straight,  sometimes  aqnttine.  sometimes 
rather  short  and  flat,  is  ^w.iys  characterised  l>y  witle  nostril<. 
The  jaw-bones,  (hough  strong;,  .ire  not  prominent  ;  face  oval; 
c\es  tiLick,  well  sha|>ed,  never  ohliqui  ,  iiji[,lexion  v.uiahlc 
from  lii^ht  brown  or  coppi-r  to  ohve  yellow,  out  always  fairer 
than  th.At  of  the  M:U,i)s  ;  h.iir  l)lack,  often  coarse,  generally 
straight,  but  sometimes  wav}  ;  be.ud  &cant ;  stature  very  tall 
and  slim,  although  a  tendency  is  shown  here  and  there  towards 
obesity.  The  Tahitians  are  of  a  cheerful  temperament,  passion- 
ately fond  of  song  and  dance,  and  some  favourable  specimens 
are  given  of  their  iimuii,  a  term  derived  fium  the  English  word 
"hymn,"  a  relic  of  the  days  of  the  Protestant  mianonaries 
before  the  French  occupation.  Those  him>iu  nre  chiefly  histori- 
cal, religious,  warlike,  or  amafory,  the  latter  often  extremely 
)i.it!ieiic,  ."vs,  for  iii-t.Tnce,  the  elcijy  of  the  disiresseil  iii.iid,  who 
lUcs  tti  the  woods,  crowns  herself  like  Ophelia  with  tluwers,  and 
dies  with  the  name  of  her  faithless  lover  on  her  lips.  "  I  turn 
weeping  from  side  to  side  of  my  grassy  couch  ;  alas  !  he  is 
away  !  we  are  severed  f  »r  ever,  and  I  alone  keep  iny  love.  I 
stand  in  the  shade  of  the  Tu  tree,  and  wreathe  mjrscif  in  the 
floweia  he  love<i,  to  bear  the  grief  of  my  beloved  who  has  for* 
saken  mc  Thou  forsakeat  me,  never  to  tetum,  and  1  die 
alone  like  the  bird  that  finds  no  branch  of  any  tree  whereon  to 
perch."  Th^rc  is  an  amiisinK  'lescription  of  (lucen  M.ir.iu's 
visit  to  the  Italian  man-of-wir,  wliose  officeis  were  afterwards 
invited  to  a  banquet,  tlie  »i.:nii  of  which  is  ^ivcn  in  Ti'-liitian 
and  Italian.  It  began  with  ro.ia  pork,  followetl  ly  t;iw  fish  r) 
la  lauro  (a  kind  of  pickle  maiie  of  grated  coco,  sIiLcd  leai oris, 
and  salt  water  kept  in  a  bamboo  cane),  prawns,  salt  fish, 
bananas,  taro,  a  species  of  mango  {S/vndat  duUis),  concluding 
with  a  dessert  of  cocoa-nuts  and  otaoseSi  A  native  bananet  w 
thus  a  sort  of  rAsrw/  of  the  fauna  and  flont  of  the  Society  Islands. 

The  BolUtlimo  of  the  Italian  Geographical  Society  for  April 
publishes  two  intetestmg  letters  from  the  engineer.  Count 
Auguslo  Salimbeni,  who  had  accompanied  the  third  Bianchr 
expedition  to  Gojam,  which  had  such  a  disastrous  termination. 
These  letter*,  addressed  to  Sig.  Grimaldi,  Minister  of  Agri- 
culture, itid  to  Prof,  'l  acchini,  a--e  dated  from  Dildil-Jimma, 
Gujaiii,  December  27,  1SS4,  and  January  2,  1885,  and  describe 
the  coinriienceuieiit  of  a  >tone  Ijrid^^e  over  the  River  liiiicha, 
the  first  of  the  kind  in  the  country  since  that  thrown  some  two 
centuries  ago  across  the  Abai  (Upper  Blue  Nile)  by  the  Portu- 
guese. This  work,  so  far  carried  out  under  great  difficulties 
with  the  assistance  of  Giusep|)e  Andreoni  from  the  Swiss  Canton 
of  Ticinoi,  will  oon»iat  of  three  arches  with  a  total  length  of 
50  m.  and  ao  m.  above  the  stream.  King  Tekla-Haimanor,  at 
whose  reouest  it  was  undertaken,  was  greatly  surprised  at  the 
progress  already  made,  and  expressed  his  satisfaction  to  Count 
Naliinl>eni  in  tliese  terms: — "At  tlrst  I  did  not  lielieve  vou. 
But  it  was  not  aho^ether  my  f.iult.  Europeans  turning  here 
hav.*  talked  lo  me  alH}iit  the  s|ileiulour^  of  their  lands,  have 
brought  me  hand«omc  presciils  but  have  never  nhown  me  any 
of  their  works  in  stone  and  mortar.  Our  history  relates  how 
the  Portuguese,  to  build  the  bridge  over  the  Abai,  brought 
down  (ire  from  heaven,  with  which  they  dammed  up  the  water. 
It  is  also  said  that  thn  required  a  thousand  oxen  daily  to  mix 
the  mortar.  But  you  nave  asked  for  nothing  but  stones,  sand, 
wood,  and  water.  Your  work  is  better  than  that  of  the  Portu- 
guese. Now  I  believe  you."  It  was  txpcctcd  that  the  bridge 
would  be  finvhed  in  Manfa. 

The  same  number  of  the  BoUttHmo  brinp  to  a  coDcIttsidO  the 

important  and  timely  paper  by  L.  Paladini  on  the  lotmdalioD  of 

Lii:o|ieail  colonies  in  Afiica,  and  c-[>ecially  in  AIj;eiia  and 
Timis.  l  lieol'ject  of  tiie  writer  is  to  warn  Italy  against  rash 
eirtcrprises  of  this  s(ir!,  nearly  all  of  which  ha',  1  K)'i  :'r1o  ]'rove(l 
to  be  hnancial  and  even  political  failures.  Spe.aking  more 
particularly  of  Algeria,  he  describes  the  results,  after  fifty-four 
years  of  occupation,  as  almost  nothing  compared  with  the  vaa 
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VK|K:j)<4iture  of  bitxjiJ  iiuti  (rca&urc  iticurret)  by  die  FrcJidi  Govern 
imni.  The  military  expcmlituru  alone,  he  calculates  at  a)>out 
a  yea  ly  av«ragc  <'f  3i000,030/.,  or  l62,000,000/.  to  tlw  (present 
time.  To  Uin  have  to  be  adiJcd  marly  4,000,000/.  for  si>me 
eighty  fonresKS  md  statioiis  of  all  sorU  required  to  overawe  the 
aativet ;  about  1,800^00?/.  Tearly  for  (he  civil  adminiairatioa  ; 
8,oocwoc»'.  for  caravaiMeniu  to  devel  p  the  trade  uf  the 
inteiior:  6,000,000/'.  fer  the  ports  of  Bona,  PhilippeviJle, 
Alj;itTs,  Bougie,  Oian.  an  !  >iie  or  two  lahcrs ;  8,000,000/. 
or  10,000,000/,  for  Us  rill-,  c.iti.iU,  drcdyings,  arui  other 
liv  ii  iiilu:  w  orks,  hcsi  It  s  m  iny  other  iiKidontal  cxi>en>c>i,  the 
wlioie  f«r  cxcetiling  any  protus  hitherto  Tcali»ed  by  the  tr.itlc  of 
t!ic  Country.  The  writer  <lwclls  upon  the  rivahios  and  hei»rt- 
buriiings  that  have  sprung  up  lietwixn  llie  mi^itr.ry  .md  civil 
sections  of  the  l\urf>jican  cuuiuiiinity,  whiih  l.a'v  each  other 
almofit  more  ioteiiaely  thaq  both  are  iletejtled  by  tbe  natives. 
He  diows  th»t  even  agriculture  has  yielded  no  retum-t  at  a)l 
COmiQeosuralc  with  the  outlay  incurred,  and  concludes  that, 
not  actually  insoluble,  the  probtcui  how  t  '  found  useful  and 
protitiiblc  colonies  in  Africa  will  il'x.iv-  remain  one  of  the  most 
tlillkult  <pie^tims  f  ^r  the  statesman  aioi  [)oli  ical  economist. 

The  t>okiiri  of  the  Madrid  Geogmphical  Society  for  February 
gives  a  comidete  list  of  the  recent  aoqatsitions  of  Spain  in  West 
Africa.   Tnew  compme  tbe  west  coast  ol  the  Sahara  between 

Cape  Boi;.i.l..r  9' N.)  and  Ca|^  Hlanco  {20°  45'  N.),  Iwth 
included  ;  in  the  ^;idf  of  Guinea,  the  co.iit-line  stretching  from 
the  Muni  Kivcr,  f  rminL;  th-j  11  >rthem  limit  of  the  French  pos- 
sessions on  the  ( ;al>«x)n,  iiorihwanis  to  the  Kio  Camp  1  (o'  43'  to 
2'  41'  N.).  On  the  Sahai-a  coast  six  -tations  have  already  been 
established,  and  all  points  pivint;  access  to  shipping  will  be 
T>enn.incntly  occupieil.  '!"he  old  tn*aties  with  the  dlim  on  the 
Kio  Benito  have  also  been  renewed,  with  a  view  to  pieveat  the 
threatened  advance  of  the  French  in  that  direction. 

I'kuF.  KbiJKu  iiK,  of  <^)uadalajara,  recently  docrilvd,  U-fore 
conference  at  Madrid,  his  project  for  "  ^'cofjraphical  parks.' 
The  ge<>;;raphical  [wrk  is  a  public  j^arden,  rt  jiroilucin^  <  n  a 
certain  >talc,  acc  rding  to  its  ectcnt,  the     (>j;raphical  fe.Uurcs 
of  a  country.    It  is  a  kind  of  map  in  relief ;  the  principal  towns  I 
would  l>e  rej)ie^eiit«l  by  places  surrounded  by  trees,  the  main  , 
way>  of  communication  by  winding  paths ;  a  succei^on  of  ' 
lullodcs  would  act  for  the  raiUECi  of  mountains,  streams  of  water  i 
for  the  rivers.   The  clumps  or  trees  within  the  networit  of  rr>ads  ' 
■wo-.iM  form  vnried  pastuie*:,  in  which  the  natural  \  t.  '1  -f 
each  locality  would  find  itn  place  among  the  llower>.,  aii.i  m  Uit 
cennc.  where  the  town-S  should  be,  would  be  placed  small 
sir.ic;ure»,  in  wliiv  h  would  l>e  photographic  views  of  the  prin-  1 
cipal  monuii.eiii»,  l»ut  es|>ecially  the  mo-,t  iin|i<)rt.inl  asiron'jmital, 
geoi^Tapliiatl,  bi(4orical,  and  artistic  informalKin  with  recant  to  ' 
the  town  rep(e!«ent«d.  I 

lUFokf.  the  last  mreting  of  the  Verein  fur  Erdkuude,  at  I 
Halle,  Dr.  Alfred  Hettncr  de-cril)c.l  the  Unite<l  Sines  of 
Coluii  In,  1  dr  ch.arncteristics  and  present  ondition,  li.ised  on 
recent  journeys  there.  After  deducting  the  diNjiuted  territory  00 
its  Niiders.  < 'okimbin  is  half  tis  targe  a^ain  a«  the  tiensan 
Empire.  Its  miin  ^;roKraphic.a)  divisions  are  the  isthrous  region,  ' 
the  mountainous  districts  in  the  west  belonging  to  the  Andes  [ 
system,  and  the  low-lying  plains  of  the  Amason  and  theOrioocu 
in  the  ..ast.  To  the  last  iMtlofigs  the  Met*,  which  Is  very  snitable 
for  navigaiioR.  but  \%  little  for  that  purpose  ;  while  the  Majj- 
dalenn,  which  is  navigable  for  640  kilometres  to  the  Honda 
Cataract,  l>f  lont;s  to  the  fip-t  <)i vision.  The  forest  re;;ioii,  with 
palms  in  the  lower  and  tiee- ferns  in  the  upper  jtarts,  extends  up 
to  2<KX>m.,  the  ■!  w  '  ri  ■  i  ein.;  4600  m.  in  height.  I  he  Indian 
po'.'idatinp,  am..irj4«.t  wiiitii  the  Muy<ca  (Ts«:hil>tscha)  rank  only 
behind  the  Incas  and  Astccs  in  civilisation,  was  estimated  in  the 
sixteenth  century  at  ten  million^i,  but  arc  said  to  have  been  re- 
duced by  the  .Spaniards  to  one-fiftieth  of  that  number.  The 
whole  population  now  isghren  at  three  millions,  and,  aooording 
to  the  cslnna'es  of  (he  Cohmbians  thewiwlves,  to  per  cent  of 
fhese  am  whites,  40  Mestism,  35  Indians,  and  15  Negroes. 
Trade  is  hampered  by  the  I  ad  condition  of  the  mads.  Gf>ld, 
silver,  coffee,  ami  hides  .arc  the  chief  .trtidcs  of  export.  Kailway 
cunMruction,  like  trade,  is  prevented  by  natural  UidicuUics  and 
the  indolent,  unpractical  nature  of  tbe  people 

The  AfMJkakufpm  of  the  Vienna  Ceogiapbical  Society  fur 
Maicb  (Baod  xxvik  "So.  j)  contains  papen  on  the  moirmentt 


on  'he  :;i*ographical  worl.  of  the  dcricat  '■  i,' i  .• 
uu  nr  in  Hamburg,  by  Frof  Geleuh.  At  t-t  \ 
24  Dr.  Leas  read  a  paper  on  the  CWmia  oaon  j 
.Africa  and  Oceania,  wliicb  m  net  pruttcd  «  ^ 

number. 

TllK  Norwegian  Gi-vcuun-nt  >i.t,<;  J«-  - 
cxj  riiition  this  summer  to  F,riuijri.rr..  ^-i    ■  : 
for  the  purposMT  of  rlTectin;;  hydri.-jfrii.if.  i 
ings  along  the  c<.'a  t.     Ibe  l  '.i  i-  <>•.-..:  ' 
-Swediih  Government  giant  for  |bu  yeu  Pt  »»  • 
publications  amounts  to  alNnU  Jitot,   A        •  1. 
been  contributed  towards  the  rkp«we»  sf  M:  "  ' 
algologicat  racaicbes  in  Cngland  and  Sei*k«i<r>.>  t- 


FURTHEIi  X'yff.S  O.y  THR  : 
PALES  J/iXE,  W  ITH  A  CoSSlDL?  ^ 
THE  JORDAS  VALLL  Y  SCHEUV 

'T'HE  subject  was  divi.led  a*  folk»s«s:— W 

Formations  of  I'alraioe  and  hgnx;  vi< 
Arabah  and  the  Dead  ikn  lla*ia ;  IIU  >  TW  . 
Canal  Scheme. 

Since  the  date  of  the  ))«evind«  cunwawkn  '  - 
iSSj,  much  atteniio;.   had  W<Tk  r-irs*  ! 
pliysical  structure  of  I'ale  '.inr  ind        --i^rf  . 
cially  Kgyi't.      iir  1   •      •:;      1:  :u>s'Mrii  in 
the  suggexicu  Ju4Li.iji  'v"-ill^  )  ^itrjil,  an  impf -". 
»ent  out  by  the  I'ale. tine  Lvptora^i  >u  I-\jd'  \- 
1883-84,  whilst  alxjut  the  same  tm.c  >   J  \' 
Egypt,  Suei,  the   Lv-Uuiim,  \i  .  ar.'i         .>  ' 
Givl\^uai  .W-ii,ii:i'ii.     ImpoTtaot  tn^ioaUA  •'<- 
Libyan  I)e^er>  h.-u  latdf  been  pubbahed  ^t" 
'*  Palieootugniphica." 

scribes  the  rclatioito  of  the  rry-ialtine  jvOkt  »»J N*  ^ 
at  the  First  Caiantt!  f .\^souan- Syer;?',.  .\!  •-»'.r. 
which  he  refers  ti'  the   L.inmr •  ii,  j'M  -.: 
granite  and  ibonte.  is  eovcTti:  iii  i\\\,i<  - 
sccximl  crystalline  series  C'jiisi>itiig  a;i  r.iy  o' ;-.  r, ' 
by  dykes  of  feUtte  and  UuAlt-     loi^  Icni  1:3  .;  ' 
that,  ace  rdiag  to  Rus->cgger'«  Ukap,  :ll  :1<c 
wiierc  t.'ie  liver  ts  passing  o\er  auih  •jcj^\id.  a ... 
more  tran';.iii  «trclchcs  %Ji  Water  bc^^  K  & 
.Val4an  saodstooe.   An  inmenic  maw  uf  tSfH'  • 
vtuls  at  the  ipeat  head  of  the  Nile  whi«h  hm  I- 
.apex  :  the  axis  of  this  ^ysttni  ictar, 
whicb  IS  the  wildci  ro^iou  lK.;«t^r,  \  .  .J  f 
I>jws  >n  thinks  that  the  i>iir,  byrie-  ni  .M    -J  V 
to  Ills  second  series  of  rocks.  »  tni-ij,      rn>'.^  ' 
is  reprc-cntetl  by  the  .Vrv.sM.in  siid  Mji  r.-iiifi. 

1/1  "  Tht  i\ttbuin  Saii.i  ii<ni.  " — ll:--,  cii...*  • 
iIk-  M'tks  between  ihe '.'ryJadiMC*  ar/l  !*>  i' "  t 
may  t>c  resolved  int»»  three  set'i       s4  di^iCS-  ,  ' 
I  he  Carltoniferous  .igc  of  (tte  lowet'  mfcltf  t  *• 
Uaiestoae  of  Wady  Na-iU  ha*  betat  kaa*n  tw 
the  discoveries  i<f  Mr.  UoUaod  ;  bat  VrX  Bs. 
traced  th's  vccti  jU  up  the  \13lah,  an  I  iiniot  i  -  • 
Sea.    The  middle  diM^ion  is  i.'t.i  m.'-r.jn 
iii.i;n  ;Ik-  original  Nu'oitn  san'Is:'>ne  ■  !  Kt^w^:  ■ 
tcndiii  in  Fgypt.  «  i  twrs  in  gic  i;  foi^e  11  I 
the  clitV-  on  ihr    >  1      :e  .f  die  1  le.vl  >ea.  Ti" 
Lebanon  divisiuo  of  tbe  s^iiu^m  >i 


ol  the  Dacfastcin  glacier  <luring  the  period  184  S4.  l  y  1  >r. 
SiSMoy  ;  an  accoaat  of  the  latest  explorations  in  llastem  Equa- 
<«ria]  Africa,  fajr  Dr.  Le  Mouiier ;  and  the  lint  pan  of  a  paper 


m  alt  probability  ii  really  newer  than  tithif  -i '  ' 
well  up  amongkt  the  Cietaccons  Iiaic«:i«o.  ja' 
hori/m  of  certain  lignitifieroua  t      udsan-af  ^ 

.Nile. 

(r)  CnAsMMr/  amd  Nmmwmfifir  iJmttmm."  ■ 

beds  are  the  m  ■.!  iii[   r'.  Cit  L  ■ -     m  Ssi.a.  vit 
of  Koccne  age  -.uc     jtli  iLi.  .l„v.  ctt.     Sir  J  Vk'. 
section  of  Jeliel  .\tta>  ah  Ipwily  after  Le 
«v*!»-in-  are  faulted  to,4e;hef.     He  c<in»k!cr?  -ii 
sli    es  r.  I  ihc  (iulf  of  >ue2  an  iio^Kiriajit  i>< 
iotcrncdiate  t  )ia  e  in  ljo4h  srstefa*^  thw  loi-a( 
UieAfriena  lype«-    Hte  Creijceos-  'Ws  ij*  U 
le«t  uloueous  than  in  Palestine}  an  ahanils* ?  . 
gypsum,  and  bituinen  ts  noted  00  cntsiB  U<^*' 
Oiis  l\st  circumstance  is  aotciMtnliy,  fx  i-  ••  ' 

T*. 



'  AbMnct  of  tmA  at  tlw 
FiMar,JI«ub«,ty  W.  H 
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Pr.  Lulf!  i^m;;!!^  to  the  cclctirated  j[ebel  l"»<k»in,  or  Salt 
un  af  the  ticMl  Sea,  a  P^^f*  wiihin  ihe  Cretaceoo* 
I.    Btti  Hdl  k  party  have  onaincd  crideafie  wbkh  kftd» 
.  f  -.liw  Ifaal  Jeliel  t'cdon  k  not  of  OeUhoeoaft  iwe,  but 

.*b«loi|g4  luthe  inarK  of  tbe  Dead  Sea  lM*iii.   'nii's,  ia 

-  .ilnw^t  the  <j[ily  |>i>tni  where  their  COOchlHOiri  dlllcr 

'[)•  frvtii  th'jfc  (>f  ihe  Fiincli  geoloeist. 

'i.r  in  rilir-.tn>i.-  iK>r  in  I'^yi't  U  tncrt  u:\\  ^l  i  pltoif  of 
■.iTi  'ii  K'twecii  the  Chalk  and  the  Tcr'.hirj'  (fKk>,  but  th< 
.  M-iJiiiicnt>  cf  the  oKIcr  K<«:eoc  follow  those  nf  the  l'(>j>cr 

nith  hsudl)  van.tiii-n  in  their  characters.  And  yet, 
Jinf*  ti  Zittel,  tne  pala-onto|<jgical  boundary  between  the 

Aii'l  (he  t'dCenc  i&  cluuh'  detkocd,  aotwultslaiMling  1  he 
liity  i»f  tnarioe  dc|iu»ila.  That  aalhor  had  Bcver  obi«rved 
in  \pt  4>M«Te  the  oldcH  Nmnaiiilitk  hed  a  aiii|^  cbaiac- 

cti.'FIc  fo^i! ;  ndtW  did  lie  ever  iod  a  Biimaralite  in  the 
.'1  .it.i, 

'  i:  nufiLii'itti  outride  iLc  area  of  the  l't-»4  S<ra 

—  rh<-rc  I-  i.iui-.:'ivnblc  dilTticnce  of  o^iniikti  as  to  ihc  age 
A.im.Hioti-  thai  were  dcooiiici  sul-^cqucn^  to  the  up- 
of  the  Crct.itco-nummuliiic  sc.vUrd.      1  hose  a»  the 

of  Suei  urc  e>)>cciAliy  intcrcstir.j;.  1  'awson  ha*  named 
e  "  Isthmian  vlepoal*,"  cunsideri  ihcni  to  be  later 
e  Mioctot.  They  uccnpy  the  h«ghi^  laud  ju«t  noith  of 
1 — lluii>beddcd  grey  limestoiiM  witJa  venwcuiar  holes 
on  nurlS)  aaodv  »nd  days  ino«lIy  destitute  of  fo«,il>, 
?»  *>me  layer*  holdinjj  fre4i  waicr  sljetii,  cpLcially 
•  wiiiiU  I'i  iKii  foiiiid  in  the  I.  i^  il  >•.(  cutting. 

.Iii  lefthat  a  )'i:iiKii  cf  the  Nile  di»vhafgt  I  iiereal>out!t, 
I  -I  inarini.       i.iry,  i<ut  into  .-i  lake  soniciinxs  s.ill  and 
.-  -  fresli.     T):-:  jjri.ntcr  part  o(  these  *'  Nihiii:.Mi  <ie 
i  c  .<?inhl'.ii  thoM.     the  terrace*  of  the  l>ca<l  >ca.  presently 

liSidereii.     The  f<  umI  of  iheir  fo.' jiaiion  w.is  a  con- 
'  •nc.  pli  <eue  or  poit-.fladaL 

:  I  ^  jtxt  at  the  fccent  failed  beaches  of  the  Red  Sea,  &c, 
ufo&aUe  bearing  of  tbete  ttp>n  (be  qiwitiao  of  the 
IOC  Eiodn*  «a«  u  odbcmsed 

"*     tt'a/j  .4r^tA.  mmd  thi  Dead  Sf  t  B*si*,.'—'lX  was 
.u;  iha:  I'roi   lluli,  in  a  kcliirc  given  at  Uiihlin  two 
;  ..   iii;iin:A:nr>l  tt.e  RnvT  thcor}-  in  o;)po»iti^»n  to  the 
.-*ji.  theory,  in>:sting  th.1t  soch  a  rivei  tl^vvi  1  ii'!>erly 
:    Keb-AOon  (hr  -^^h  the  gor>;e  ^>f  the  Aralwh  into  the 
I      l  ouring  cbe  ]'iij»>ai  periirl,  accurd.ng  to  tlii*  auih^ir, 
-irtii^a         tbt  jurilaiuc  lake  wa4  again  through  the 
ir  a  «o«ftfa<ranJ  ttrfectioB.    I>otibi«  were  thRMntnpon 
•iihr«i»,  4ioce,  if  the  |ir«venl  relative  k«ds  were  imm* 
an  w^Hom  weold  take  filace  thr-iOKli  tbe  Paw  of 
at  3  ;<r.iBt  ody  a6$  liMt  abore  se«-lc«cl.  leavioK  Ihe 
t<  <>f  th .  .\  raWh  uin  J75  feet  above  Mich  a  Jordank  htce. 
ir.  ^  Mere  aj^in  bojoght  oBt ill  catt«id«riiis the tchcBC 

[in  V  ailcT  casiJ. 

ii.. /fi!  -if  the  physical  aod  ge.>lo^K-ai  structure  of  the 
"•AA    yu'cJi,  baseil  cluetiy  upon  Hull's  summar)-,  and 
Mtk  *»i   the  K'jyal  Ejigiaer:r>  in  the  late  survey.  The 
iM>   ^«xl»un,  l  >  Maj<*  Kitchener  and  Sergeant- Major 
14  ;i  very  fir,e  piece  of  work,  3n<l  sets  at  re^t  for 
;,Mr«tion  ofkrelm  the  1      raUcy  beiw-eea  the  Red  Sea 
jMnaH  Seau  be«Mr>  «ifr>^<lyirr^'  an  adnufable  fomfi  fttil  of 
r.  *i--kr.k  of  OBc  «^  th-  n:->-r  e»tr»ordinarj-  valley-  in  the 
I' t;r.rat  riLO>^i%cl  by  \'on  Buch, 

I  j.r:c;.  ifi  ?  k,t:  -T»         pfovvtl  to  pa.*s  di»wn  the 
■  •i,;'  '';  J  '  ;h'-  ror.-,  ■■<  thr  easiem  m-iocitairtH.  Prof. 
-<-rve  :  r:  u.  ><-Tvrii  '.il.».:---s,  arv)  two  ctos«  sections 
ir,-^  th--  ««'-«issJian«*.fc»aijci  a^imsf  the  crystall- 
rhf.  j>   »!i=f  iaak»  at»t  the  ba^  of  Mount  Kor 
e(««t  tikc  ■he]MaeaaMh_?«r^o>r«|(»ai^ 
.  .*  wcl!  iljut:nt<  "  "    ~    '  ' " 


Further  proof  w-i  tiiaed  of  the  indepcn  IeiM  cfaaiaaer  «^ 
the  faaain  aoith  of  the  mtendied  in  marl  deposiu  at  an  ckva* 
tioD  of  1400  feet  above  the  proent  Dead  Sea  level ;  the  e  con 
tahi  apedcs  of  Mefamia  and  Mebum^Ai  ideaUcd  with  9m»t 'd 
those  now  existing  w  tbe  fmh  portioiii  of  the  Jordank  h«  in. 
I  lencc  tlicie  i  -  little  d  'ubl  that  we  tnun  carry  the  "iucct  -i  .*^  '.ik'-s 
tucMuiiicit  ''V  Capt.  Cornier  some  itafic*  higher  than  h.-v  i  S-.-vr, 
supposed  prcvi. .  j-ly.  I(  was  n'jte*!  also,  as  >«ann^;  on  ih.-  tob- 
jcct,  that  the  oki  marls  of  the  Jrjrdanic  lakes  are  n".  ^  .  '-.u'.  ■  :f- 
iferousas  M.  I.ar1ct  would  le.nl  u-i  to  wpji  ^c.  Tri'^tr.-im 'it--^  rj'-  > 
one  speciesof  Mr/anirt  and  two  of  A/f'iin,>/rts  a-  atvin  i.m:  in  a 
semi-fooail ooodttion  in  sevetal  of  these  oM  marl  dep'-Uv. 

Next  coosei  the  ooiuidefaiion  of  a  problem  wtu(.h  re%ult<t  from 
the  adoption  of  the  Independent  lake-bafin  theory — m.  "  Sint  e 
the  Dead  Sea  has  no  ont1et»  what  has  become  of  (he  mareriaU 
that  ha^'c  disap|>«ired?''  Seeing  that  the  hiterat  waiiies  are,  in 
the  main,  gorge*  of  erosiofi,  the  diffiailiy  is  s'ill  fnrt'ier  t  nh.ince^. 
That  there  has  K-vn  some  connrciion  in  pa~i  rimv  b  'ween  "hi* 
curious  hollow  and  th'.-  volcanic  'i',-tl)Mr»ts  of  thr  Ja  il.Tn,  Ac  , 
is  not  improljolilc  ;  inderd,  «  h.i>  inn,;  l>ccn  ,  :.-c:t.-d  that  an 
explanation  of  the  phenomenon  mii^lif,  in|>.iil  a;  least,  i>c  foon  I 
in  this  direction  Th-rr  is  a  pa'tially  aaalg|;otts  ca-e  ir  'h-: 
me  idional  tfLHigh  wi;h  ,1  viring  of  channiog  take*.  vom<;  frc-h 
and  &Jine  !(alt,  which,  Mr.  Thompson  tdl*  a«,  cxteod<.  aioag  the 
wcft  side  of  the  old  East  African  Tolcano,  Mourn  Kenia  :  the 
fivsh'water  lake,  Hnrin^o,  yxjo  feet  above  aea'Ievel,  o«cnpi««  the 
lowest  tlepn-sston  of  this  prea!  hollow. 

III.  tii^yfsfit/  /rr  Jat  r';//<;-  Cfrmr/.  — Tbe  reniain  lcT  of 
the  pajver  was  occiii>ir  i  in  considering  thi-  northern  =cc;i'-n.  by 
which  the  waters  of  the  Merlitrrranran  are  to  be  admi::e<l  into 
the  lorilanic  l>asin,  so  as  to  comer:  it  into  an  inland  sea.  If 
t.VKirn  through  the  Vale  of  Ksdraclon  into  the  oUey  of  tie 
jaliul  (lezreel),  between  Little  Hermon  and  tJic  Giilv^a  ran^o, 
the  length  would  be  a^»out  25  miles,  starting  from  the  port  of 
Haifa  under  Mount  Cannel.  The  height  of  laod  u  285  fett. 
aod  the  tnean  dqptb  of  (be  eottn^  to  the  water-sur^  would  U- 
about  150  fact,  wkhoat  iadndinc  the  depth  of  the  canal  itself. 
The  wrface  of  the  Vale  of  Esdraelon  consist*  mainly  of  Po>t- 
Ti  rti  I  V  I  nm-,  <\<:  ,  lielow  which  hard  limestone,  and  poSsJUtjT 
basalt,  wotikl  have  to  be  encountered.  'J'bc  alternative  of  a 
rattwny  was  discussed. 
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,y%ical  fjvoh(ejk4  coacjt3tri  with  rhe«e  dtslocalion*.  and 

ii»»'io«' ■•.cvi  ruweact  tjf  the  I>ex:  Sra  hollow  as  an 
la  e-''->jn,  dat-Jt^  ^Jaci  from  a  htgh  anti'|uiiy,  were 
II  z-i^*t^  Th'  l>r^l  X*  t«Mn  ts  veparate'i  from  the 
1  l^Mjrr-.  tti  ji  the  Ar*b*a  by  a  wir-rslicH  consistiog  of 
•■\  nc  •:r,-';c  f^v  by  «an.'.v  »r,.i  .^ravch-  Thi-  h.xs 
ttt  060  f<«t.  sr.  t  e>  4;  «  ies  trocj  -he  Iicai  of  the 
iLrtiurr  nwrit  "Jk  k?-. -Iir»ei  ►*  aga..i  reached, 
of  hMf,  ihumjh  which  ;ar  «  Mirth^  Met  km  of 
0  ValUy  caaml  haaie  to  be  cot,  ■  74  m^et  Inng. 

%««siam  haaeh*  *  pcehahic  aMiege  of 


CHJiMiSli  L\  S EC  T- WHITE  WAX 

APARl-IAMKN TARV  pa|>er  which  has  recently  bf  ;  ; 
lished  (China,  No.  t,  tSS,)  contains  a  report  oi  a 
journey  through  Centrd  Sie-diuan,  which  was  ma<lc  by 
Mr.  Ilosie,  consular  WMt  M  Chong-kin^,  chiefly  for  the 
purpose  of  collectmg  iBfomuitiofi  on  the  subject  of  insect  white 
wax,  speciinens  of  the  insect  wnx  tret*,  and  fbms  of  the  wax 
product,  at  the  rerjuest  of  .Sir  Joseph  Hooker.  The  report 
describes  the  cotmtry  fr.i  v  >  i.  its  trade  and  trading  cajwl/ili- 
tie*.  and  such  info'malion  as  was  attainable  on  any  coniinercial 
product  of  the  district  ;  but  the  portion  r-I  \  iiigtO  insect  white 
wax  is  the  most  interesting  part  of  the  paper. 

"Insect  hue"  is  the  name  given  Ijy  the  Chinese  in  the 
extieme  west  of  Sie-chn'an  to  what  is  jirobably  tbe  Ligmtrum 
t$uUmm  of  hotnnists.  The  point  will  doubtless  be  decided  at 
Kew  by  the  specimem  which  Mr.  Hosie  hm  sent  home.  ^  It  is 
also  cnlle<l  the  winter-(t»««»  «"  evergre;*n  tree ;  while  ill  the 
ea-t  >)f  the  province  it  is  known  as  the  "cracfclinc  (lea  tree, 
ow  in;^'.  i;  is  said,  to  the  spttttering  of  the  woid  when  burned. 
It  °n  ..veri^reen,  with  leaves  w7iich  spring  in  pairs  from  the 
branches.     They  are  thick,  dark  preen.  ovate,  and 

pointed.  In  the  end  of  M^iy  ■  r  If^inn;!  of  June  the  tree 
»)cars  clusters  of  small  white  riowcrs,  which  give  place  to  small 
seeds  of  a  dark  blue  oilour.  In  the  month  of  May,  1883,  Mr. 
Hosie  foond  attached  to  the  hark  of  the  boughs  and  twi^s  name- 
rous  brown  pea-shaped  evcreseeoces  or  galls,  in  vari  >us  staget 
of  development,  in  the  CWrlier  slj«e«!  they  looked  like  minute 
imiralvcs  clinginj  to  the  h«rk.  The  larger  galls  were  readily 
detaciMMr.  lu  f.  when  opened,  presented  either  nwhitey  brown 
pel]  y  nu^-.  or  a  crowd  of  minute  animaK,  whose  moveaenU 
wer-j  only  ui  t  perceptible  to  the  r.ikrr!  -76.  Last  year  an 
opportunity  of  examinin:;  these  galls  and  th -ir  c  intents  with  some 
minuteness  in  the  rl  lel  p  wincing  locili'y  in  the  province 
presented  itself.  T  itey  arc  very  brittle,  and  there  was  found, 
on  opening  them,  a  swarm  of  brown  creatares,  ltl.c  minute  lice, 
each  with  six  legs  and  a  pair  of  dob  antemnm,  cimwtinf  about. 
The  great  majority  of  the  gntts  also  omtaiaed  either  1  small 
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white  bag  or  cucaon,  containing  a  chrjsaiis,  whose  movctaain 
were  Tikibl«  iliroagh  tht  Thto  covering,  <v  a  ^b^I  black  be«tk^ 
Tki»  bectk  al»o  has  •>(  legs,  and  is  provided  wnb  a  ka^ 
pnboicas.  anDed  with  a  paii  of  fKROCfs.  It  k  cmUed  hf  tke 
OMCcetbe  "b«ldo»"  proUbfylH^  its  npialir  «fi?anaM. 
After  «  fev  dajfi  it  tmed  out  tbat  each  cbnrntis  jevefaytd  imo 
a  black  btr:lc,  r-r  "  '<=nJ  i."  If  lef;  3:>di^nrfj«l  ".he  Irroccn 
gaJl,  tbt  bectk  wOi.  h'.-'-:yt>5  ihc  wax  ;ri%frCi,  wh:-h  i>«C'"J  W 
craw]  rctsj and  iitsidc  the  giii.  cor.:rr.;:c '.r,  hurr-iw  w:!5  hi5 
pi  jhoKi'^  in  i  p;a<xr>  in  '.he  :r.D«r  i;riiric;  of  t'n?  ga^L  wh>th  is 
apparently  h;>  f'>3i.    The  Crunts*  btj.rre  that  he  <=ais  hi? 

j:!?^^.^!^  in  the  gali.  or  a*,  anr  rate  it;  ore?  tl»r=;  with 
f  his  hea'kv  boiy,  and  gilU  in  wh;ch  b«:Jes  art 
idi  dteapcr  than  itthm.  Bat  caxef^l  utcs^j^-:  <o 
ibowed  ibai  ihe  beak  does  not  cat  tbc  «cher  in'^^ctv  an-i  tha: 
kttp«ipo«r«uiiiiitbecill»»BOfe  «tda]  «ae,.  Win  a  gall 
it  plucked  ftrim  ibeiaaeettreeaii  orifioe  i«  ditektaed  vtocit  «** 

axtach-r:  to  the  V-ark.  Br  thi*  the  wi»  injects  e-vcaj*.  Fat  it 
the  g.LiI  rctDaiac-i  atta/:hH  to  the  tree  no  nii-^ie  a;'  escape  vo.'A 
tppas  to  ■  rov.'iod  f-v  their.  The  't>?e;"ie  :  roTiics  thii  CLc^e. 
\V:Tn  ki>  ctrrf  be  gra^i'LitLilT  't^t.te*  a  h -le  in  the  coTcnOi;  of 
the  paU.  •fajch  i»  c^i  wracitrit  -tzc  t^ti  ;'»w  h:Ti  to  e>capc  t; -tn 
tot  aapnuMmeoif  and  whica  a^l  egrT^>  at  tbe  »an>c  time  :o 
the  t>ax  ioi«w     Miliea  th«  bc«^)e^  were  leatuved  ^'-m  iSe 


dnncg  ihe  beai  of  the  dix  "Jbrr  sfx^  «  ■ 
owmtnct tree*  are  m  t^  hiic  --t  1-;^*;;  • 

tWf  aam.  itHiVfi  tW 
IrzacHes  aNF  OMsd  aitk 
qaentir  b—Wl  to  wcfc  te>  r<e-r.  TV* 

-  -Jr  ■•  --z"-  and  t^'^ 

^llztijtls:   .A         artw       Th.-i  fTS. 

iitef  a  peno<i       fr;<B  rLir-rrr  •  i 

g<vkl  jears  iia>  artaxaed  a  th^r«.-=Kr>i  -  .    a  i 

:ociL    When  the  wax  i-.  tr^'  ■» 


to 

at  1  iii^piia  m  iks^ 
it  OMicet  as  tkr 
«a<  wUA  aiMt  far  naBowwl  ^ 

in  a  po*.  with  water,  asd  aw 

lattt;  >  wtite  «&d  of  ai  ^-Crr-,^  -ii- 
w^th  ii-zLil  carcf^Jacs-  tii:  s  <• "  ~t  ■ 
the  UHect*,  which  hir^  S3Ca='-J=»r 
pot.  and,  placrr^g  tbcoa  m  a  '^a^  t.:  3e-=r 
iTiTcD  cp  the  Uil  drr.p  v'  ti-  wu.  T 
m  ia.'^rv  'Si  cii^eritr  "--y  br  "  -  ■-  wa  * 
j^'fice  ot  the  wai  i»  ai»?;-  ir.  c~"  '•*! 
0  the  aaaafacia^  at  oad'e^  1;  ar^.<'  ■ 
«wlu  at  aboox  95*.  la 


filk  tome  of  dm  aiade  efforts  to  ;  bet  at  that  tiaM  tbctr 
tfytr^mtn       soSckodf  devetoped.  and  Uiejr  had  to  eitiuat 

theaadvea  «;th  crawliag.  a  muwMaeat  ahkfa.  oaing  to  the  \  «g  1  gi«e  the  Utter  gicater  oo»bi 
probosds,  ihey  perf^flaed  rtrj  chrcnilf.   Throogh  the  ori6cr  '  dipred  ta  a^«d  wtee^was  :> 

thus  creare-l  by  the  beetle  th?  ini<-c:«  cv-^pc  to  the  braocHe*  ■of 
the  tree,  d  'Jie  not  f  '^irke  !  ^yn  er.  I'ttjh.  W  heti  pkL^t-i 

tbe  galU  are  carried 


■ag  f-.^ht  t  T  bearers  wh  >  travr) 
through  the  ni^ht  for  c  »  lue>s  !■:■  ihc  n:a.'k«  townt,  aa  i  evwy 
■enocjv.Tar  i-  mz  lc  to  j.rescrve  a  co-A  teciveiaiuie  in  o'  tcr  that 
the  ben  may  oai  imut  ute  imccts  to  escape  irom  the  galU  d  jr.n^ 


and  to  pietcM  the  nS-Ht  frw 

lighted. 


This  wax-tree  h  maallj  a  *nmp,  varying  brm  three  or  four  t<> 
a  doid  feet  in  bcighi,  with  OKmeroas  sprouts  or  hraochet  risiag 
inm  the  oarled  lop  cf  the  stem.  The  karcs  spriap  ia  pain 
fifoai  tbe  braadbeib   Tbry  are  U^ht  green,  orate.  poaued«  ler- 

ratcd.  .1."  I  iooa<.  The  branches  are  rarrly  found  in.>re  than 
six  fexrt  ii.  idii^.h,  as  th.>*c  on  wh;ch  tbe  wax  it  pr>jac«-d  art 
cut  fr'ftn  the  items  with  ;u  The  *prauts  of  one  arxl  two  years' 
gr  jwth  are  tco  pKant.  and  it  u  onlr  \a  the  thml  year,  when 
ihey  are  agxn  satScientlr  ^rcn;^  to  rtsia  the  witvi,  that  wax 
insects  ant  ]>iaced  00  ibero.  In  Jane  aome  of  the  tree*  hear 
banche>  ap^vxrexxtljr  of  ieeds  ia  sokaU  pods  aad  tpedaacm  of 
these  hire  beca  scat  10  Kev. 

The  wax  iasBCta  are  tiaatfciicd  to  these  trees  abMi  tbe 
bc^iaaing  of  May.  Thcyaitt  aUMk  into  sbmII  padcats  of  tweaty 
or  thirty  galls,  wbic&  are  iadoted  ia  a  leaf  of  Ibe  wood-oil  tree, 
ihv  c^i^cs  t/f  which  art  fastened  together  with  rice-»traw.  These 
small  ]ui.kct>  are  then  suiL-cndoJ  cl:>»e  to  the  branches  under 
which  iheyhan;;.  A  few  r-^;;^h  h  les  are  mi-le  in  the  leaf  it'V  mean* 
of  a  lir<;c  neolle,  >o  that  the  inject*  may  rind  their  way  ihruiigh 
theoi  t'-'  thr  hrance*.  On  emcr^tng  from  the  galN  (he  insect* 
creep  laptily  up  the  brar.^'o  l■^  the  leaves,  where  ih  y  retniin 
for  thirtcea  days  nniU  ihc  r  rajatk«  aal  Itmbf  are  strong. 
J>Bfiog  this  period  they  are  lakl  to  stoult.  ca^ng  .<T  >■  a  hairy 
gacmeBt,"  arbich  bas  growa  b  this  >hoit  tune.  They  then 
descend  10  the  tender  braoches  «a  the  vattr  sides  of  wh.vh 
tbcf  fix  themselves  to  the  bark  by  their  mooths.    Gfadmily  the 
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oi  the  brinches  arc  xl-<>  >i  .'ttci  with  the  ixuects. 
I  -i-y  arc  not  to  move  from  the  »f>-''t-  to  wh.vh  th.^y  attach 
thvuiN^flvos,  Tne  Chinese  idea  is  that  I'^y  live  on  'Ic*,  and 
th.1t  the  wax  perspires  fro:n  the  bodtes  ot'  the  m-ect-^  I  he 
spvc linen',  of  the  branches  encrusted  w;th  wax  'how  th.1l  the 
insects  ctKiwruct  a  vencs  of  gallcne-?  stretc'tn^  from  the  bark  to 
the  outer  soriace  of  the  wax.  .\t  an  earl  y  it  age  of  wax  pr  i-l  iic- 
XtOO  aa  inwct  called  by  the  Chinese  the  "  wax-dog  "  is  deve- 
loped. Sir.  HfMie  aaa  aaaUe  to  oUaia  a  spedmen  of  this 
insect,  bat  it  was  described  to  hiaa  as  a  caterptllar,  in  sUe  and 
apj-srarance  like  a  browa  beaa.  His  theory  <  which,  he  confe****, 
is  iri>up;>i)ned  by  outside  evidence  1  ts  (bat  the  fem?le  '>f  ihe 
"  Lutfilo  "  lx.-etle,  already  mentioncl,  di.j>o-it*  cfx.-  r.  the 
tH..;];Ui  of  the  mvcct  tree  or  the  wax  tro«.  as  the  ca-i  y  ><, 
and  il..>t  the  "wax-d'>j;"  is  the  o;V«pr.n  j  of  the  buffal  ■  I  here 
may  pv  ^ir.ly  be  a  connccti'in  between  this  caterpillar  anii  the 
gall  containing  tbe  wax  tnxcts.  It  ts  that  during  the  night 
Jind  early  BMiBuig  the  iasects  relax  their  bold  of  the  bark,  ami  that 


CAVBlltKit. — The  f  w.ax 
demon  trauoos  are  betag  p«e«  ' 

I'hyuoIogT,  Klemcatary,  ^ 
Circalatioo  aad  RespixaiMM,  f>?.  uMkr.:  Ktt 
SvsMBl.  Mr.  Langley  ;  Chcaucal  PWysaoMC.  ^  ~ 
ra  km  aa<5s  f^*  2nd  U.      Mr.  HZL 

KJcmentanr  H;  .^1  >::t.  -Mr 
wfthe  Races  of  .Man^'.oi.  F:  :  M 
l  <''''-'.^a;  hical  Anal'.- ay  o< 
a  isier. 

Moriiho'cogy  a"*"!  Ent  no.^' 
F.lrmentary  0<ei  V..ct  xi>  '-. 
Mr.  llarmer ;  M  ^;T 

Vcl«fa>CM  of  Ijmh-  u<  Vrrr       i,  Wr.  >  .ri-  - 

Eteatentary  B-Maay,  I'^  A.  HfKagtoa  ;  M  T?e  r 
with  practical  war«.  ESeMeaixy  aad 

l>r.  Vines  ;  I  v?r.oo«4ratioas  ia  S««Meiaaac  fcos" 

.Morf.hf>I.>^  af  the  FV>wer,  Mr.  HjckS  ;  •" 
with  I  em" Tisi rations  Mi.  F.  t'arw-js.  ^ 

rfc-il -cy.   Ij?ca)  .""••r-^;c^pht.   PnvC  H<-* 
Tides  Mr.  HiU  :    rnr..-::C<->,   I  •Tcaini:^:  ir- 
ko^wrns  ;  Irrc^lar  .\ crz  :  _U: ^  =»  >  i  £     v  - 
Mr.  Marr;    i'lIx^n-L.' Wm.    T.  R  -  ■- 
I'ctr    v7.  Mr.  Harkrr  ;  hckl  Lecr:-es  f  • 
,.nt./.'<;y  of  Reptiles  an-l  F;ir.!a»  Mr.  ^•>-*  » 

Chcaacstr]r,  OciMral  C<failti«i.-.-r  «d  uk  i^o^a^ 
Prrf.  Liveng;  Oigaak  ChcMery. 
Coerce.  Mr.  Tatti-'n  Mair ;  Ctnnt 
Gas    .\nalysts   JarViooiia  A' 
Cheai:»tnr,'  Mr.   Iteycoch  $ 
Fen!-jr,  Mr,  Neville.  _ 
rh\..i.-s:   « >->tivS,   IVof.   S;.>ke-i  ;    PrV.  : 
Theory  of  <  ia»e^  ;  Elcoentary  aal     ^nacri '  - 
«W)  Mr.  <.li.-ebmoii.  :  Elementary  Ph?s>;s  V'  '  ' 
5tra!v>n^  Mr.  Sha*  a»c  ^r-  t  _ 

M  itvcrajo»:T,  Prot  lx  .».-    I  ■'T5on>:nJ;*C^^ 
Machine  CoBslraclio^  M&i^oo  ; 
of  Mcehani&m. 

.\  Jvaoced  >Iaihe«r  '  Irciares 
Wave*.  \fr.  < ; H '-r^>'^»     .  rli^tic 
<-.ci.roetry,  Xf:    t      ,    A.-,aijrw|   '  ■  1 
lle^-sel's  Vanci>u<<»>  Wi.  I 
Mr  II.  M.  Tafte;  S%:.d 


Mr-  >tx. 


ized  by 


7/30,  1885] 


NA  TURE 


617 


SOCIETIES  AND  ACADEMIES 
London 

yal  Society,  April  16. — "Note  on  an  Expetiment  by 
Ini."  Charles  Tomlin'ion,  K.k.S. 
■d  Raylcigh,  in  a  memoir  "On  the  Circulation  of  Air  in 
t's  Tub«."  &c..  remarks  (/M/V.  Trant.,  1884,  part  i,  p.  i) 
'it  was  discovered  by  S I vai-t  that  very  fine  powder  does 
jllcct  itself  at  the  nodal  lines,  as  di)rs  sand  in  the  produc- 
pf  Chla(lni'«  fiRurc*,  but  gathers  itself  into  a  cloud,  which, 
hovering  f  •r  a  time,  scillc>  it  elf  over  the  places  of  ma»i- 
vihration. 

Savarl's  memoir,  "  Sur  le<  Vibrations  Normales"  (An.  Je 
i  de  Ph.  for  1827,  x\xvi.  1S7),  the  author  distinctly  claims 
x»ve-named  discovery.  At  p  190  he  refers  to  the  nodal 
of  Chladni,  but  adds  that  by  mixing  with  th;  sand  a  finer 
such  as  lycopodium,  "la  poussierc  fine  sc  r^unit  |)our 
:  d'autrc  lignes  circulaires  que  ce  physicicn  o'a  pas  connues," 

raday,  in  his  critical  examination  of  Savart's  memoir  (Phil, 
•t.,  1831,  p.  299)  apparently  takes  it  for  granted  that 
rt  started  with  an  original  observation, 
t  this  interesting  discovery,  which  has  been  so  fruitful  in 
iful  results,  i>  really  due  to  ChLidni.  In  his  "  Traite 
justique,"  Pari",  iSoo,  he  remarks,  p.  125:— "Si  un  peu 
lu^sierc  fine  est  mclce  au  sable,  clle  jxjurra  mieux  servir 
faire  voir  aussi  lc»  centres  des  vibration'^,  c'est-i-dire,  les 
>itsoii  les  parlies  vibranies  font  les  plus  f^ndes  excursions  : 
iol<fcules  les  plus  petites  de  la  pou&sii-rc  s'ftccumulcront  sur 
ndroits." 

dadni  is  even  more  explicit  in  his  "  Neuc  Beytriige  zur 
itic"  (4to,  I-eip/ig,  1817).  At  p.  7  he  recommends  "  ctw-os 
is  lyci>poJii"  as  the  fine  dust  to  be  mixed  with  the  sand  ; 
It  p.  69  he  remarks  that  when  fine  dust  accumulates  on  the 
OS  of  vibration,  it  is  in  heaps  more  or  less  round  or  long, 
according  to  the  form  assumed  by  the  vibrating  part, 
hen  Whcatstone  reproduce<l  Chladni's  figute^  on  square 
s  (Phil.  Tntnt.,  1S33,  p.  593)  he  did  not  notice  the  re- 
cablc  figures  produced  by  mixing  a  fine  |K>wdcr  with  the 
.  This  was  the  less  necessary  Iwcausc  Karailay's  memoir 
been  so  recently  published,  anii  its  conclusion  was  so  satis- 
iry,  namely,  that  when  a  j>latc  is  vibrating,  currents  are 
tli»hei.l  in  tne  air  lyin»  up  jn  the  surface  of  the  plate,  which 

from  the  nodal  Itnes  towards  the  centres  of  maximum 
ition,  and  then,  procec-ling  outwanls  from  the  plate  to  a 
Icr  or  less  distance,  return  towar«ls  the  no<la!  lines, 
ith  the  exception  of  a  very  few  elementary  specimens  on  a 
1  scale,  a**  given  by  Chladni  and  Faraday,  this  class  of 
cs  has  l)een  neglected  by  writers  on  physics.  The  author 
gives  directions  for  the  pro<luction  of  these  figures  when 

and  lycojwdium,  flowers  of  sulphur,  Ac,  arc  usctl,  and  in 
(ling  sheet  twcnty-oue  are  represente<l  of  plates  of  various 
•rial  and  form. 

pril  16. — "Dnthe  Clencral  Characters  of  Cymhulia."  By 
I  D.  Macdonnbl,  K.N.,  M.D.,  F.R.S. 
lie  f'tcrofwda  licing  so  purely  jielagic  in  their  habit  place- 
I  out  of  the  reach  of  loologists  in  general  ;  and  even  sys- 
itic  writers,  as  in  other  cases,  are  often  misguided  by  in- 
.•ct  figures  and  descriptions  m.vle  up  probably  from  scanty 
.cfcciive  data,  but  which  have,  nevertheless,  been  handed 
n  to  us  with  a  show  of  truth. 

le  author  was  impressed  with  the  iilca  that  the  figures  and 
riptions  of  the  s|>ccics  of  CymduliacxXAnl  were  not  reliable  ; 
having  bad  an  opportunity  of  examining  some  specimens 
D  in  the  Indian  Ocean,  he  fouml  that  such  was  really  the 
In  the  natural  position  of  the  animal  tlic  toe  of  the 
inc  slipper  of  Cymbulia  should  be  taken  as  posterior,  and 
biDadly-notched  heel  .is  anterior.    Both  animal  and  shell 
:evcrse<l  in  M  r.  Adams's  figure  of  Cymbulia  prtyhotcidftt,  but 
1  ,  .ifter  .ill,  an  ermr  of  \<:^^  inipurl.incc  than  that  in  De 
lie's  figure,  in  which,  although  the  shell  is  represented 
.      r  ,,.,-:<...n,  the  animal  is  reversed.    A  p-iir  of  eyes 
n  where  ears  alone  would  be  possible, 
•  i  lence  of  the  existence  of  eyes  in 
genui  of  I'tcropods.    The  notion 
MMM^  cuancL  between  the  fins  is  a  mistake, 

^^^^^^0B*  •  ccted  above  and  behind  so  as  to 

^^^HmMMjiytute. 

^V^^^VHMtepa   21.— Prof, 

^^^Kjo  the  choir.— Ml.  Sclater  ex- 


hibited and  remarked  on  a  pair  of  pheasants  from  Bala 
Mur^hab,  Northern  Afghanistan,  belonging  to  U.K. II.  the 
I'rincc  of  Wales. — Mr.  G.  E.  Dobs<jn,  F.  R.S.,  exhibited  some 
skulls  of  Crodiiura  arattea,  and  jwinted  out  that  they  possessed 
su|)crnuujcrar)'  teetli  (premolars)  in  the  upper  jaw. — The  Secretary 
extiibitcd,  on  l)ehalf  of  M.  George  Cluraz,  an  egg  of  Darwin's 
Khca  ;  and  read  some  notes  by  M.  Claraz  on  the  habits  and 
distribution  of  this  Khca. — Mr.  G.  A.  Boulenger  exhibited  a 
s|)ecimen  of  a  Brazilian  .Snake  which  bad  partly  swallowe<l  an 
Aniphisb.^nuid  I.i/ard.  The  lizard  had  in  its  turn  partly  eaten 
its  way  out  through  the  body  o(  the  snake. — A  communication 
wa.s  read  from  Sir  Richard  Owen,  K.C.B.,  containing  re- 
marks on  the  staicturc  of  the  heart  in  Ornithorhynrhus  and  in 
Apteryx. — Mr.  Oldfield  Thomas  read  a  paper  on  the  characters 
of  the  different  forms  of  the  Echidna  of  Australia,  Tasmania, 
and  New  Guinea,  all  of  which  he  was  inclined  to  refer  to  one 
varying  species. — Dr.  St.  George  Mivait,  F.  K.S.,  read  a  memoir 
on  the  .anatomy,  classification,  and  distribution  of  the  Arctoidean 
Carnivorous  Mammals.  The  author,  after  briefly  noticing  the 
papers  of  other  naturalists  who  have  of  late  years  treatetl  of  this 
subject,  described  the  main  facts  concerning  the  anatoniy  of  the 
various  Arctoid  genera,  es{)ccially  as  regards  their  osteology  and 
dentition,  and  gave  detailed  com|>arisi*ns  of  the  proportions  of 
tiic  various  |arts  of  the  skeleton,  comparing  them  with  those  of 
the  /Kluroids  and  Cynoids.  —  Dr.  F.  H.  II.  Guillemard,  F.Z.S., 
read  the  second  part  of  his  report  on  the  collection  of  birds 
made  during  the  voyage  of  the  yacht  Afarchfsa.  The  present 
paper  gave  an  account  of  the  binis  collected  in  Borneo.  It  also 
contained  nolct  on  some  birds  obtained  on  the  island  of  Cagayan 
Sulu,  on  the  north  east  coast  of  Borneo. 

Royal  Microscopical  Society,  April  8.— The  Rev.  Dr. 
Dallinger,  F.  R.S.,  I'rcsident,  in  the  chair. — Mr.  Cris]i  exhibited 
a  model  of  an  old  microscojH.'  described  in  an  Italian  work  pub- 
lishcti  in  1686. — Mr.  H.  (.i.  Madan  exhibited  and  descril>ed 
Bertrand's  polarising  prism.    He  also  exhibited  a  modification 
of  Ahrcn's  double-image  prism. — Mr.  DowdeswcU  exhibited 
rome  septic  microbes  from  high  altitudes,  and  detailed  experi- 
ments xs  to  bacterial  germs  found  at  various  heights,  notably 
upon  the  Neisen,  at  an  elevation  of  about  7500  feet. — Mr. 
A.  D.  Michael  gave  a  summary  of  his  paper  on  "  New  British 
Oribatida."    He  first  called  attention  to  the  nymph  of  Ctphmt 
h/iiiatHS,  which  he  had  just  discovered  ;  the  species  is  very  rare, 
and  the  immature  st.iges  were  not  known.    Last  Septemlwr,  at 
Keswick,  Mr.   Michael  found  two  or  three  specimen^*,  an<l 
insttcnd  of  preser%'ing  them  as  ex.iinples,  determined  to  try  and 
breed  from  them.    He  isolated  them,  ami  afier  some  weeks 
obtained  a  few  eggs,  from  which  he  reared  four  larva: ;  these  he 
has  carefully  watched  for  six  months  until  they  had  changed 
to  nymphs  and  l»ecome  full  grown  ;  he  then  killed  and  oreservcd 
two  s[)ecimens  of  the  hitherto  unknown  nymph,  reserving  the 
two  others  to  rear  to  the  imaginal  condition.    One  was  lost  just 
before  the  final  change,  the  other  lived.    The  nymph  which  was 
exhibited  w.-vs  a  very  remarkable  and  beautiful  creature,  sur- 
rounded with  concentric  rows  of  curved  serrated  spines  longer 
th?n  the  body.    Mr.  Michael  then  called  attention  to  a  new 
species  o(  I/y/whthonius,  pioposed  to  be  called  //.  lantUns.  The 
alKloiuen  is  segmented,  and  the  segments  are  to  a  certain  extent 
retractile,  as  in  many  insects  ;  this  enables  the  creature  to  erect 
or  lower  the  long  spines  attached  to  the  edj^cs  of  the  segments  at 
will. — An  interesting  new  species,  to  l)C  called  Notaspis serratus, 
abundantly  provided  with  long  serrated  hairs,  and  a  curious 
nymph  of  a  Ditmitus,  to  be  called  D.  Unupts,  which  carries  its 
cast  dorsal  skins  in  a  pyramid  on  its  back,  like  a  pile  of  dish 
covers,  and  h.is  a  central  projection  on  each  skin,  f  >rming  a 
column  to  sup|x>rt  the  whole,  were  also  shown  and  described, 
besides  other  new  s|>ecies. — Mr.  Crisp  called  attention  to  some 
very  interesting  experiments  by  Dr.  Nussbaum  and  Dr.  GruWr, 
03  the  artificial  division  of  infusoria.    Dr.  Nussbaum  divided  an 
Oxytricha  into  two  halves,  cither  longitudinally  or  transversely, 
and  found  the  edges  at  the  jwint  of  division  were  soon  sur- 
rounded with  new  cilia.    Dr.  Gruber  artificially  divided  Stenier 
catuleus  with  similar  results. — Mr.  C.  H.  Kain's  letter  on  the 
use  of  balsam  of  Tolu  was  read. — Mr.  H.  Mills's  note  on  the 
filamentous  projections  on  the  margin  of  the  diatom  {iittphano' 
diH-us  niagarir)  was  read,  and  slides  in  illustration  were  exhibited. 
—  Mr.  G.  C.  Karop  remarked  on  an  examination  he  had  recently 
m.idc  of  the  saliva  in  a  case  of  hydrophobia.    The  specimens 
presented  the  following  characters . — Kpithelium  in  large  masses, 
most  of  the  cells  crowded  with  micrococci ;  bacilli  of  various 
lengths,  and  very  variable  in  diameter.    A  few  showed  evidence 


Digitized  by  Gc 


NA  TURE 


ccv 


iPTIONS  to  •*  NATURE." 

 28  o 

riy  14  6 

'r   76 

ed  States,  the  Continent,  and  all  places 
tal  Union : — 

*.  d, 

 30  6 

arly  15  6 

ly  .8  o 

S  for  ADVERTISEMENTS. 

fs  in  Column  2j.  f>d.    gJ.  per  Line  after. 

£  i.  d. 

k  Page,  or  Quarter  Column  ...   o  18  6 

■.:e,  or  Half  a  ColLmn  I  15  o 

e,  or  a  Column  3  5 

:e  660 

Ordtrs  payable  to  M ACM  ILL  AN  6-  CO. 
'  ;  V),  KRDroRD  Street,  Strand,  W.C. 

Kartf  of  SocirtitJt 

London 

THURSDA  y.  Ainrt  30. 
It  4.>o>. — Abdract  of  v)mc  Rc«ult»  In  ElUplic  Functions, 
'^nffithv — Further  Ol»<rvalion»  on  Enlcrochloronhyll  anil 
■  Dr.  C.  .\.  MocMunn.  —Note  on  a  Prcx-ious  Paper :  Pruf. 
K.R.S. 

tOH,  at  3. — Natural  Forces  and  Energie*  :  Prof.  Tyndall. 
•    Mr.cHANiLAL  En(;inkeiis,  ai  3.30. — Dev.riprion  of  the 
.tic  Machine-Oiin :  Hiram  S.  Maxim. — .\b«iract  of  Kenulis 
on  Riveted  Jnint»,  with  their  Applications  to  Practical 
Vlcxandcr  It.  W.  Kennedy  (including  the  latest  expcrimcnis 
Kennedy's  Report  i^sued  to  the  Membcm  in  (ebmaryX 
ti  the  rri(i;crcr  Si  JiciiciI  Kcc^ntric  :  M.  t.-iMi-.  P-.ill'  ii. — 
'  a  Blooniitig  .Mill  »iih  ilalariceU  lop  Kuilat  ilie  Klihu-  Vale 
xn  B.  Holland. 

FKIDAV.  Mav  I. 
K  lATiow,  at  9..— On  Wingle'*  Birds.  Recent  and  Fo*»il, 
,  a  ('toss  ;  Dr  Henry  Woo<luard,  K  R  S. — On  some  recently 
lucla  and  Arachnida  from  Carboniferous  and  Silurian  Rocks  : 
F.L.S 

J.  riOM.  ac  t.  yx  — Annual  Mectins.  At  9. — Water  Jets  and 
:  Lord  RaylciKh. 

SATURDAY.  Mav  3. 
tUTtON,  at  >— Fir-trees  and  their  Alliet :  \V.  Cantilbers. 

MONDAY,  -Mav  4. 
•IKMK  AL  Ixt>i-STiiv,  at  8. — Hcin|>eri  Mclhiv]  ufCas  Analysis  : 
■  t. — Real  SimiKlh  uf  .\qucous  .Solution*  of  Sulpliuroits  .Acids  : 
'  and  Slicarer. 

ririrrt.  at  8.— Natural  Selection  and  ^)c^iKn  :  Prof.  Duns. 
4«T«,  at  8.— Toilet  Soaps  :  l)r.  Alder  Wriglil. 
iimOK,at       General  Monthly  .Meeiinj;. 
TUESDAY.  May  5. 
V.  at  8.  JO. — Ohservaiions  on  the  Theory  of  Sexual 
Stolrraann. — On  Hj-pertrophy  and  it*  Value  in  Evo- 
latid  .'mutton. — On  the  Remains  of  a  Gigantic  Species  uf  liird 
AiaMteni)  from  the  t.A>wer  Kuceiic  Bedi  near  Croydon :  E.  T. 

mrriON.  at  j. — nii:e«iion  and  Nutrition  :  Prof.  Camccc- 
iy£D.\SSDAy.  Mav  6. 

Aim,  at  8. 

THURSDAY,  Mav  7. 

r,  at  4.  JO. 

TV,  at  8. — Germination  of  Socds  after  lonp  Submersion  in 
-mt'.  Ju.  J.  White.— Fossil  Ferns  of  the  Itritish  Basalts:  J. 
.sittocr. 

^!oct«TV,  at  8.— B«Uot  (or  the  Election  of  Fellows  ^important).— 
(ton  of  the  Copper  Zinc  Couple  on  Organic  Bodies  (Part  X.): 
f  ilad<lone,  F.K.S.,  and  Mr.  1  ribc  —  Rcicarcbca  on  the  Relation 
'  ilar  Structure  cf  Carbon  Compounds  and  their  .\h>*jrp- 
(  W.  N.  Hartley,  F. R.S.— On  some  Points  in  the 
i  '  '  ;  with  Results  illustraiing  the  Sources  of  Fertility  of 
IVome  -hmU:  Sir  J.  B.  Uwe*.  F  R.S..  and  Prof.  J.  H.  Gilbert, 

r  '         '  ForOMaod  Energies:  Prof.  Tyndall. 

.  i>  pNVklCAi.  Soc irrr  at  4.— Induction 

r  8. 

i^oberl  F'ritigle. 
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SANDERSON  &  Co., 

8ol«  Invcntora  of  the  Solid  CopperTape 

LIGHTNING  CONDUCTOR 

In  Continuous  Lengths,  without  Joints,  aisujpplied  by  them  to  HerMajeity's 
Government  and  the  Colonies  :  the  Italian  Got  erniDcnt.  the  Argentine  Re- 
public, and  other  Foreign  Govemmenls  ;  the  Riiyal  Courts  of  Juiticc,  Strand, 
the  Houses  of  Parliament,  Ac. 
The  Jury  Commission,  acting  on  the  Reports  uf  the  Internationa!  Juries  ol 
the  HoUth  Exhibition,  have  awarded  a  Hron/e  .Medal  in  Class  16  to  Mestrs. 
SANiiEKiiON  &  Co.  for  their  Solid  Copper  T.ttie  I,i«[htnin^  Conductor*  in 
Continuous  Lengths,  without  Joint-s,  and  of  Hi^h  Conductis-ity  Copper. 

LEAOENHALL  HOUSE.  101,  LEADENHALL  STREET.  E.G. 


SECON  D  EDITION, 

GRIFFIN'S 

CHEMICAL  HANDICRAFT. 

PRICE  4»  id.  POST  FREE. 

A  CATALOGUE  OF  CHEMICAL  APPARATUS; 

ILLUSTRATED.  CLASSIFIED.  DESCRIPTIVE. 
L>cmy  8vo,  480  pp  ,  Illustrated  with  1,600  Woodcuts. 
ii/ost  CompUt(  anJ  Chfapest  List  of  Apparatus. 

JOHN  J.  GRIFFIN  and  SONS,  22.  GARRICK  STREET, 
LONDON,  W.C. 

NON-MAGNETISABLE  WATCHES. 

WATCHES  which  cannot  b«  "  MAONBTIBBD,"  eonatmcttd  at 

the  recommrndatiun  of  W.  CaooKBi,  KiQ.,  F. R.S  ,  and  as  exhibited  at  tb< 
Electrical  Exhibition,  Pari*. 
K.  DKNT  ft  CO..  MaVcn  ei  the  Primary  Standard  Timekeeper  of  tb« 

Royal  Observatory,  Greenwich. 

Only  Addresses: — 61,  Strand,  and  ]4,  Royal  Eichangc,  L,oodao. 
N.  B. — Watches  can  be  converted  to  this  plan. 

C.  D.  AHRENS. 

PRISM  WORKER  AND  PRACTICAL  OPTICIAN, 
36,  GREAT  RUSSELL  STREET,  LONDON,  W.C 

SPECIAL  NOTICESte  tht  Niw  Polarising  Prism. 

Can  be  used  over  any  A  &  B  Eyepiece.  Strongly  recommended  for  Lantern 
Work;  wii:  take  in  any  Object.  Also  seethe  New  Erecting  Microscope. 
Any  Object-Glass  and  any  Eyepiece  can  be  used  with  it.  It  is  the  only  way 
of  seeing  the  Objects  in  their  right  shape  and  foim.  Maker  of  the  Largest 
Nicol  Prisms  in  existence  for  the  LateW.  Spoltiswooile,  Esij  ,  P.R.S.,  ftc, 
&c.,and  for  Frank  Crisp,  Esq.,  LL.B.,  B       &c.,  &c. 

TaAoa  surrLiBO  with  Prism*. 


105,000  ACCIDENTS 


rOM  WHICH 


7"tV0  MILLIONS  HAVE  BEEN  PAID  AS 
COM  PENS  A  TIQN 

llV  THE 

Railway  Passengers'  Assurance  Companyi 

64-,  CORNHILL.. 
ACCIDENTS    OF    ALL  KINDS, 
Paid-up  and   Invested   Funds,   ^afto.ooo :— Premium   Income,  a:3SiOo<^ 

Chairman    HARVIE  M.  FARQUHAR.  Es-i. 

Apply  to  the  Clerks  at  the  Railway  Stations,  the  Local  AgenU,  or 
IVtst-Ewi  Offue—%,  Grand  Ilcttl  BuHdiH^i,  Charing  Cross ; 

OK  AT  1IIK 

Head  Office— 64,  Cornhill,  London,  E.G. 

WII.I.I.VM  J  VIAN.  Secretary. 


GOLD  MEDAL, 
CALCUTTA,  Z884. 


FRY'S 

COCOA 


"  Strictlypure,  easily  a^si^;i!.llr:.!." 
— W.  W.   STOt:i:'A«T,  .\r.al>  i 
Briitol. 


"  Pure  Cocoa."— Cha*.  A. 
Ca^ieron,  Analyst  for  Dublin. 


EXTRACT 


Nineteen  Prixe  Medals  Awarded. 
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/OODHOUSE  &  RAWSON, 


1,  SUPPLIERS  OF  ALL  ELECTRICAL  APPLIANCES, 

:es— II,  Queen  Victoria  Street.  E.C.  Works— Cadby  Hai.l,  Hammersmith  Road,  W. 

amps.  A     Fittings.  a      Carbons.  ^    Battery  Supplies. 

I    ynamos.  A    Switches.  Wire.  Telephone  Supplies. 

■  7cumulators.     ^     Safety  Junctions.    ^     Instruments.  ^     Electric  Bells. 

•  !  MANUFACTURERS   OF   THE   W00DH0U8E  AND    RAWSON    INCANDESCENT  LAMP. 

INQUIRIKS  INVITED. 


VALL  PAPERS  FREE  FROM  ARSENIC. 

WILLIAM  WOOLLAMS  &  CO.,  Manufacturing  Paper  Stainers, 

ARB  THK  OalCINAL  MaKCRV  OF 

ARTISTIC  WALL  PAPERS,  Guaranteed  Free  from  Arsenic. 
Sole  Address -no,  HIGH  STREET,  MANCHESTER  SQUARE,  LONDON,  W. 

May  be  obtained  of  ill  Decorator*.  Special  Prise  Medal,  Sanitary  Institute. 

Award  of  .Merit,  lotematioaal  Medical  and  Sanitary  ConKrem.  Silver  Medal,  National  Health  S^ocicty,  1B8}. 

OOl-D  MFIiAI.,  INTERNATIONAL  HEALTH  EXHIBITION. 


IEDAL1 
DED  -i 


r  HEALTH 
L  EXHIBITION. 


\By  Appoinlment  to  the  Royal  Institution  of  Grtal  Britain,] 
■t  SUCCESSORS  TO  W.  LADD  &  CO., 

RKAK    STREET,    REGENT    STREET,    LONDON,  W. 
'     CTURERS    OF    SCIENTIFIC  APPARATUS   OF   ALL  CLASSES 
SCHOOLS,  COLLEGES,  OR  PRIVATE  RESEARCH. 

-    ISIIURST    AND    VOSS    INDUCTION  MACHINES 

OF  IMFSOVED  PATTERN. 

I,  lUuslrated  CataJogut',  Kcxnsed  Edition,  per  post  Sd. 


FOR 


In  Caska,  12,0  per  9  gals.  In  Bottle,  3;3  per  doz.  Impl.Pta.* 

•  Itottlc*  i;har^««l  a  •  per  ilo/.,  and  aliowctl  at  the  ^amc  rate  if  rt  li:mc<i  ;  but  ihey 
ttmiit  lir  laid  r.  r  with  the  llcer. 

Nciihrr  '•ugar,  ui  cliaruni.  nor  any  of  the  many  new  Brewing  MatcriaU  arc  n-cil  in 
tlie  manufacMjrc  of  the  "S  N."  Slout ;  it  is  lircwcd  entirely  from  the  finest  .M.Tlt  .i'  <l 
lli>f><.;  it  is  too.  mure  hu|j|ie<l  than  Stout  ii  generally;  therefore,  besides  bein^  v<.ry 
niilrilioiis  it  is  an  exieltenl  Tonic  and  furiicularly 'ulted  for  invalids,  l.ulii-.  nui^ing,  <.r 
iriyi>nc  rc<]uirini{  a  i:-jud  slrencthrnin^  beverage.  It  ii  a  "Sound  Nutriti<jUt "  Toilic, 
and  \cry  much  re«:oinmended  t>y  Mcilical  men. 

WALTBAAI  BBOTHER8, 

THE  "H.\LFf;PINKA  •  A!.K    ItKKWKIlY,  LONDON.  S.W. 


■4 


E   FRANgAISE:  a  Weekly 

'jew  in  the  French  Lanftuaice.  P  'lilici.  Ijtetaturc, 
.*,  Notes.  Price  tj/  ,  through  Booksellers,  and  ai 
U.    OAce.  441.  Strand,  W.C. 

iANC^AISE  :  Journal  Fran<jais  pour 

1.  LUl^raturc,  Sci> :  cm.  Arts,  Vari^t^,  Nouvelles 
ire  par  la  potte.  i\t^..  en  timbres  posle.  Abonnt- 
.«tc — un  an,  io#.  loii.  :  six  mots,  jt.  id.  Pria  air. 
;CI  aux  gare*  des  chemins  de  fer.  On  s'abonn» 
.id.  Londres.  W.C. 

iAN(;ALSE,— La  Semaine  Fran- 

out  in  London  for  the  benefit  of  those  Foglis) 
o  study  conterop^irary  French  from  all  points  <  f 
.  i«  their  reading  to  one  particular  Gallic  priti:. 
•  m."—Gr»fAie. 

■"IS  or  SuBtcaimoM:—  i.  d. 

........      ~.      _     a  9 

...       ...       ...       ...       ^      s  S 

^     »  •««  M*  ••■      I O  SO 

r  payable  to  A.  CaitTiN. 

'^^^ffice,  441.  Strand,  W.C. 
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THIS 
MEDICINE 


DiMrden  of  the  LIVER.  STOUACH 
BBt  PURIFIER  of  the  BLOOD:  a 
the  Byitm,  in  (MM  of  W£AKK£6S 
luUcd  la  FmuIo  Complaints. 


BEST    BLACK    INK  KNOWN. 

DRAPER'S  INK  (DICHROIC). 

DIFFfRINf;  FROM  ANVTHING  KI.SE  EVER  PR'  DUCED 
Writing  becomes  a  pleasure  when  this  Ink  is  used.    It  has  been  adopti  il 
by  the  principal  Banks,  Public  Offices, and  Railway  Companies  ihrougrMivi 

Ireland. 

It  write.*  almotlinstastly  Full  Black.    FI  w»  easily  from  the  Pen. 

Does  notCTTode  i^leel  Pens.  I  Iil>  ItinK  inper  maybe  applied  al^h* 

Iscleanly  to  use.  and  not  liable  to  Blot.  |     moment  of  writing.' 

Can  he  obtained  in  L>  ndon,  through  Messrs.  Bahclav  A  Sons,  Fani(i((> 
doo  Street  :  W.  Edwards,  Old  Change  ;  F.  Nbwhrrv  &  Sons.  Vcwgate 
Street  ;  J.  AtiSTtN  &  Co.,  Puke  Street,  Liverpool ;  and  to  be  had  ol  all 

Stati'^ners. 

 BEWLEY  &  DRAPER  [I.imited).  Dublin.  

THE  CELEBRATED 


hone:. 


!•  unrivalled  for  Gardeners',  Foresters',  Farmer''',  Joiners',  aixl  .\maieiirs 
lue.  It  roioires  no  oil.  Sharpen  with  a  spittle  or  water.  Puts  on  a  keen. 
shaii>  edge  ;  no  humbua  about  this.  Has  stood  the  test  of  too  years.  Cut 
in  Hones  fur  Axes,  Hc^e  Knives.  Raxors,  PenLnivea.  and  Plane  Iroits,  Ac 
Honourable  Mention^  Paris  Exhibition,  1878;  and  Ilronw  Medal,  London 
International  Exhibition,  1B84.  \\V  >xiur  Ironmonger  or  other  retail  hoiut 
to  gel  you  ooe,  and  give  my  address  ;  if  he  won't,  drop  me  a  not*. 

JOHN  C.  MONTC.OMERIE, 

Tam  O'Shanter  Stone  Hone  Works,  Dalmore,  Tarfe  lion  Station,  R.S.O., 

Ayrshire. 
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IX  A  FEW  DATS. 

TEXT    BOOK    OF  GEOLOGY. 

AKCHiaU^D  GEIKIE,  F.&^, 


SHORTLY'. 

CLASS    BOOK    OF  GEOLOGY 

FOR  THE  rSEOF  COLLEGES  AND  SCHOOI.& 
A&CHIBALD  CEIKIE,  F.ILS^ 


BY  THE  SAME  A'JTT-OR, 

PRIMER    OF  GEOLOGY 

tVhh  nnm«ro»i.«  IDiimriaafc  xtA  ;hory:;ghJjr  Kcvaed  Edition.    iMoa.  it. 

PRIMER     OF     PHYSICAL     G  E  O  G  R  A  P  H 

Wwb  ttuaa«roo»  lUwwwkntfc    New  juvi  th'>r/-^hljr  Rev^i  E/iiti-jn.    With  Qaestk  a'.    I'^ao.    u.     •  Jiaimj  A'*"  i 

A  MEDIC.XL  NOVEL.    POPULAR  EDITI'^N  i 

CHARLEY  KINGSTON'S  AUNT.    A  Study  of  iledical  Lik  j 

Kif^.T.rc.    By  PEN  OL:  .    k,  F.R.C.S.  f-'H  HKNRY  THOMPSON  .    Thiri and  Popalu- 

LECTURES  ON   803IE   RECENT  ADVANCES   IN  PH\>I 

SCJF-.VCF:.  With  a  .Sfrc-'  I  -  - on  Force.  By  P.  G.  TAIT,  M.A..  Fonnerty  Fdijw  of  si  i 
Ca«<!  r3'i;,'c,  Pfoft-^or 'if  Ns         ;  •.  ir  the  Univeriity  of  Edinburgh.    Third  Edi'.jon.  kmie»l     iIpwt  •  i 

PRACTICAL  INSTRUCTION  IN  BOTANY,  A  COURSE  OF  I 

F.  O.  BOWER,  M.A.,  F.L  *5  ,  I  ec-sreroo  BoUny  at  the  Nonnal  School  of  Scja>«.  SoctJh  K.«i^:nci:^  ;  c  •"  I 
H.  VLNE.S,  M.A.,  D.Sc.  f.L.J>..  Pdlcm  aad  Lecturer  of  Christ's  CoUege,  Caaibndge.  xcA  Rcv^  *  !•  x*  . 
Uotfcnitjr.  Wttli  a  Preface  by  W.  Tbisultox  Dm,  M.A..  C.M.G..  F.ILS..  F.L.S.,  i>iiitil»Dinai  t  1 1 
Cwdcnt,  Kcw.   Fart  L  PHANEROCAliiE— PTERIDOFHYTA.   Crom  Sto.  fif. 

PHYSICAL  ARITHMETIC.    By  Alexander  MACFARi.A2nL  i! 

D.Sc,  F.R.S.E.,  Examiner  in  M^.fVcin'fics  to  the  University  of  Edinburgh.    Cr  ■  •     o.    7?  f>J. 

HEAT  AND  ELECTRICITY;   A  COLLECTION  OF  EXAlUJ 

OK.    By  H.  H.  TURNER,  B.A<,  Trinity  CoOck^  Cambridge.   Croiro  8vow    sr.  <U: 

Now  Publi»hiii£,  in  Crown  Svo,  price  ^.  <>d.  each. 

THE   ENGLISH  OITIZElf: 

A  SERIES  OF  SHORT  BOOKS  Olf  HIS  RIGHTS  AND  RESPONSiiii  'J 

Edited  hf  HENRY  CRAIK,  M.A.  (Osoo),  LL.D.  (GImkov). 

Thi^  Kriea  i»  intended  to  meet  the  demand  for  uxessible  infomuuion  on  the  ordtni^  ooadjtaaa»  an-i  tbe 
{•oliticnJ  life.  The  Mries  deals  with  the  details  of  the  mafhinwy  wherehy      Constitntioa  uroriKs  and  the  *~ 

it  has  been  oonttniicted. 


TktfiUomng  art  the  Tftkt    Ike  VUmmt 
JUSTICE  AND  POLICE.     By  F.  W.  Maitland.  {3»  • 

THE  STATE  IN  ITS  RELATION  TO  TSATi 

T.  H.  Farrkr,  Bart. 
LOCAL  GOVERNMENT.    Br  M.  !>  Chu*-- 
TirE  STATE  IN  ITS  RELATION  TO  Eli-. 

By  Hkvsv  Ckaik,  v. A.,  LL-O. 
THE  LAND  LAWS.    Br  Prof.  F.  Pott-Vt 
COLONIES  AND  DEPENDENCIES 

Part  L  India.    By  J.  S.  Cort.  a,  V  «. 
P.irt  II.  The  Couosit*.    Bj  l_  j.  U--^ 
THE  PENAL  SYSTEM.      Bf  S«  iMr*) 
K.C.B.  1**^ 


C  ENTRAL  f;oVEkNMl  N  1.  By  H.  D.  TkAtti,  D.C.L. 
THE  Kl  IXTORATE  ANJ»  I  HI.  I  FrilSLATURE.  By 

Sl  KNf  Kk  WAI  t'OLE. 

THE  POOR  LAW.   Bv  the  Rer.  T.  W.  FowLB,  M.A. 
THE  NATIONAL  BUDGET:  Ute  Natinnal  Debt,  Taxes. 

and  Rnirs.    By  A.  T.  Wilson. 
Tin.  STA  I  E  IN   RELATION  TO  LABOUR.    By  W. 

Stam  ky  Jkvons,  M  .1).,  F.R.S. 
THE  STATE  AND  THE  CHURCH.   By  the  lluu.  ARTHUR 

El  MOT. 

F(iKI<.U;N  RELATIONS.    By  Spencek  Walpolb. 


MACMILLAN  AND  CO.,  LONDON. 


Plriatcd  by  RiCMAMII  CLAV  AKU  Sov;,  at  7  and  8,  Itread  Sireci  Hill,  <^uMn  Victoria  Stmt,  in  lit*  City  vif  I.cnt<-.  »r*  '^•J-^ 

^  MACMILLAN  AND  Co>.  u  ilw  Office,  »9  Aod  90^  Uedfatiii  Sueet,  Cevcm  Canlcn.— Tnvkmmt,  A|Mi  4% 
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